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DESCRIPTION selects the board’s memory address and should have all of its

switches set on (D000:0000). U10 handles address decoding.

The Logic Board resides in the PC and serves as the con-
trolling circuitry to drive the Audio Tower circuitry. The
Logic Board is the only board in the C@&ich has clock or
oscillator signals on it.

U1, an 80C152 microprocessor, drives the Logic Board.
U4, a 27C512 Eprom, is the firmware for the microproces-
sor. U5, a62256, is an associated RAM. Y1, an 11.0592
MHz crystal, is the clock for the micropraser. The dual

Gport ram, (DPRAM; U3, a 65231) handles the communica-
tion between the microprocessor and the PC via the PC ex-
pansion bus.

The Logic Board controls all of the matrix switches an
volume levels on the Matrigoard’s digtal pot circuits. The
dispatcher communicates with the Logic Boanauigh the
dispatcher keyboard and the input lines from fhelio
Tower. The Logic Board is connected to the Audio Tower
through a DB37 cable and is connected to the dispatch
keyboard through a locking connector on the Logic Board’
outside edge. The Logic Board conducts most of its activit
without PC intervention.

The microprocessor is almost constantly looking at the
pntents of certain set locations in the dual port memory.

hen it sees a command flag, it retrieves the command, exe-
utes it. When it is finished loading any return data for the
C, an interrupt is generated in the PC. The PC then re-
trieves its data from the dual port memory. In this way, the
memory, which is bidirectional, serves as the gateway

CIRCUIT ANALYSIS through which the PC and the microprocessor communicate.
The Loaic Board be placed i £ th . Gates located on U46 and U13 arbitrate memory access. -
ot fe tﬁg'i\_r toar ;gnA%FPage " '?] Ianytod e ?;5[11;1 cEecause some PC systems leave the address latched on the ERICSSON £ @
slots for the Al-type FL. witch located on the boar xpansion bus, special chip select and control logic is re-
quired. The following steps show the logic involved: Ericsson GE Mobile Communications Inc.
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Step 1 The gates look at the read and write lines on the eX-ogic Board from seeing all of the PTT circuits become active

pansion bus. If neither is active, then the address dé-the Audio Tower loses power.
coder for the board is not activated. This arrangement

prevents the decoder from thinking that it is selected The dispatcher keyboard communicates serially with the
when it is not, which eliminates the generation of ex-microprocessor at 9600 baud. The keyboard’'s signal is sent
through diode protection and inverted before being delivered to

traneous select signals.
a microprocessor port. Firmware within Bdpplies the intelli-
Step 2 A busy condition on the expansion bus is generated gence for this process.
two conditions are present) the address decoder
must be active (its address is selected),Qrah ac-
cess must be active from the microprocessor side afge from the Audio Tower fahe VU meter signal. The volt-

the DPRAM. Only when both of these conditions areage goes through diode protection, an op amp (U29A) to buffer
met is the busy line on the expansion bus active. Thiand adjust the level, and then more diode protection before be-
arrangement eliminates unneeded busy signals on tlag input to the A-to-D converter chip. The resulting number is
given to the microprocessor which delivers it to the DPRAM.
The PC regularly checks the DPRAM and updates the graphic

expansion bus lines.

Together these two systems serve as the arbitration systeiisplay to correspond to the current VU level.
for memory access of tizPRAM.

An on-board tone generator chip, U38, provides alert tones
for the "Tone" line in the DB37 cable. The chip is a program-
mable generator which divides one of the already-divided
clock frequencies and outputs the desired tone. The tone is sent
Individual ports on the microprocessor are used to turn oto the Audio Tower via the DB37 cable and then is routed to

The Logic Board needs only an 8-bit slot in the ez
chassis.

or off the control lines for the Audio Tower. These lines areghe appropriate speaker or audio line.
connected to an inverter with a pullup and a diode protection

circuit. Each line then connects to the DB37 to interface with Dividers U31A and U31B generate the clock signals for the
the Audio Tower. The firmware within the Eprom U4 controlsscanner, tone generator, and any future additions. A divided-
the microprocessor and gives it the intelligence to correctly séty-8 signal is delivered to the scanner chip as its clock. A di-
these lines. To set a matrix switch the microprocessor sets wited-by-4 signal is delivered to the programmable tone

and off a group of lines. The group contains the lines for the ¥enerator chip U38.
and Y coordinate of the switch, the address ofthiéch chip
and the state (on or off) desired. The microprocessor then tog- The timers inU12A and U12B generates tpewer-on re-

gles the strobe port and the Matrix Board sets the desiresbt. After the delay programmed by the RC network, a reset is

switch. This sequence occurs only when some event, such generated to start U1.
PTT, requires it. Normally there is no signal activity on the

lines. As part of start up, Ul does the following initialization

tasks:
Inputs from the Audio Tower (PTT circuits, jack sense

lines, and digital inputs) are handled by a design similar to the — It reads the scanner chip several times to determine
current states and to clear any pending or unprocessed

one that handles the control lines. Signals from the DB37 go
through diode protection and then are inverted before being
presented to U20, U21, or U22. These chips serve as parallel

interrupts.

buffers between the outside lines and keyboard scanner chip — It clears the DPRAM and writes a signature in a set
U36. When U36 sees that a line has changed states, it generates location. This signature is later accessed by the PC to

an interrupt in the microprocessor. The mjpmocessor then

polls the scanner chip U36 to determine the current states of
U20, U21 and U22. The microprocessor knows the last state of — It checks the state of the "Powed? line. If the line is
each chip and deduces what has changed.

verify Logic Board activity.

Power is supplied through the expansion slot connector by
the PC. An on-board voltage regulator, VR1, supplies a regu-

ensure that the initial matrix is completely off.

lated 5 volts DC to the dispatcher keyboard. In addition, a PTC - It begins polling the DPRAM for commands from the

supplies a limited 12 volts DC to the DB37 cable to power the PC.
PTT circuits in the Audio dwer. This dsign prevents the

Copyright © October 1991, Ericsson GE Mobile Communications, Inc.

An on-board A-to-D converter ,U35, receives the DC volt-

active, Ul then outputs "turn off" commands to all
matrix switches in the Audio Tower. This is done to

— It processes any interrupts received from the scanndest Procedures:

chip or any data received from the keyboard.

Use the following procedure for the Logic Board Tester:

— It begins monitoring the digital voltage received from

the A-to-D converter for the VU display. 1. Connect the DB37 cable from the Logic Board
Tester to the Logic Board. Power up the #&ihg
In short, U1 "wakes up, cleans up, and listens up. standard procedures.

For future expansion, there are on-board locations for a 2.
DSP, with its associated Eprom and Rams, and a Codec.
These locations are not currently occupied and may be used
in future versions. An EEPROM for information storage/re-
trieval and a twinaxial interface are provided, but these items
are not currently supported.

At the DOS prompt, insert the diskette containing
the CTEST program in the A: drive and close the
door. Type the comman@d!CTEST" and press the
<Enter> key. The PC loads the test program into
memory and executes it.

Upon initialization, the CTEST program looks at mem-
The "Power Ind" line is handled like the other inputs thabry location DO00:0000 fathe Rev. "signature” number of
are scanned by the scanner ctip6. If the input changes the Logic Board prom. If the contents are correct, the pro-
state, the microprocessor knows that the Audio Tower hagam prints:
lost power. The microprocessor waits until the Audio Tower
is active again and then clears all of the matrix switches be- "Console Logic Board detected. Version x.Xx
fore restoring the ones that were active wipewer was
lost. The "Power Ind" line gives the microprocessor theat the top of the video monitor screen. If the contents are in-
powered status of the Audio Tower. This line is not simply aorrect or missing, the program reports
power line tied to the DB37, but is active only after the Ma-
trix Board has performed its own reset. Therefore, all of the "CLB not detected
matrix switches are cleared in two ways: the on-board reset
and the clearing by the Logic Board. This arrangement erand then exits.
sures that the matrix is cleared before use.
3. If the "CLB board not detected" message appears,
the cause may be any of the following:

TESTING THE LOGIC BOARD

a faulty DIP-switch setting for the address of the
Listed below are test procedures for the CCS Logic board

Board. In case of problems, refer to theROBLEM
RESOLUTION " section.

software or other options installed which conflict with
the DPRAM address

Required tools: Oscilloscope, DVM, AT-compatible
PC, CTEST test program on PC,
Logic Board Tester (Part Number

V9030). 4.

a faulty Logic Board.

Experienced PC users can use the DEBUG program
to view the contents of DPRAM to verify the con-
tents. Please refer to the problem resolution section
for details on that and other possible procedures.

Setup procedure:

Carefully remove the Logic Board from the PC.
5. The Logic Board Tester emulates a complete Ma-

Verify that all of the switches on tHaIP-Switch are trix Board. The tester has all of the chip select and
on. decoder logic present on the Matrix Board. The
tester also has one of the same cross-uiitch
chips as found on the Matrix Board.

Place the board back in the PC in any available slot.

If you are using a working CRT Conso&ystem,
follow the cabling instructions to connect the DB37
cable from the Audio Tower to the Logic Board.
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6. Instead of being wired to switch audio signals fromEST, press the esc key to exit from CTEST. Type "debug"

switch chip is wired to a bank of 8 LED'’s. To per- "DD000:0" and press the Enter key. You should see a line
form a complete test on the address, data, anthat reports the letters "CLB" and the Rev. number for the
strobe lines, simply type @&". The LED’s should Logic Board prom followed by a large number of 0's. If the
successively light, one at a time, until all are lit. Rev. number and the O's are not on the screen, either the
They will then turn off one at a time until all are Logic Board itself is malfunctioning or another memory

If the Logic Board is active but is not activating and deactiaddress lines 0,1,2 (x),3,4,5 (y) are set for 0,0,1,0,0,1 respec-
point to point, Logic Board Tester cross-pointand press the Enter key. When - prompt appears, type vating the LEDs correctly, the problem may be in the lines betively. Select lines 0,1,2 are set to 0,0,1 respectively. Data then

tween the microprocessor and the DB37. Use thewiiolg
procedure:

is a 1 and Strobe is toggled for the switching operation.

By studying the failure pattern and the schematic you can

Step 1 Run the CTEST test program as instructed iruse CTEST for problem resolution.

the test procedures.

off. The on/off sequence will repeat 19 more times. conflict of some kind is occurring.

Should certain LED's fail to turn on, fail to turn off,

other way, a problem exists. Refer to PROB-

LEM RESOLUTION section below and to the Step 1
schematics on the Logic Board and the Matrix
Board. Step 2

7. When the LED test is sucgsful, you have com-

pletely tested the majority of the functions of the

Logic Board. Press the PTT test on the Logic Board

Tester. PTT2should change color as the key is

pressed and should return to original color as the

key is released. This procedure tests one of the PTT Step 3

circuits. Next, pressl;" on the PC keyboard. You

should be able to hear the first relay click on. Press

"Q" and the relay should turn off. The second relay

can be tested by pressing™on the PC keyboard

to turn it on andW" to turn it off.

Step 4

3. With the DISPATCHER keyboard connected to the

Logic Board, press a key on the keyboard. One or

more 3-digit numbers should appear on the PC

monitor as a key is pssed. If no 3-digit numbers

appear, check for + 5 volts DC (0.1) output from

VR1 to Pin 1 of the keyboard connector J1).

At this point you have tested enough of the functions of
the Logic Board to determine whether it can switch audio
signals, receive PTT, and activate relays. The testing to this
point does not include all PTT signals, nor does it include
the tone generation circuit or the VU meter circuit.

PROBLEM RESOLUTION

If the CTEST program does not recognize the Logic Step5
Board as being active and present in the PC, power the PC

off and back on within 3 seconds. Repeat the execution pro-

cedure for the CTEST program. If the board is now shown

as present and active, return tonloemal test procedures for

the rest of the tests. If the board is still not detected by CT

To correct the Logic Board malfunction, use the follow-
or fail to follow the prescribed sequence in anying procedure:

Verify that the board has power.

If power is present, the problem may be a
faulty U1, U3, U4, or U12. Check the os-
cillator circuit for the microprocessor (U1)
to see if it is active. U12 is the turn-on re-
set circuit. If U12 never resets, the micro-
processor may be inactive.

Check U36, which is the scanner for exter-
nal inputs from the PTT, Sense, Digital in-
puts, and other inputs. If U36 is hung in an
active state, it could cause the rjaroc-
essor to hang up.

Check the DIP Switch. If the DIP Switch
is defective, the microprocessor and board
could be working perfectly, but merely
programmed for the wrong address. Verify
logic level 0 on U10, pins 14, 9, 7, 5, and
3. Verify that there is 5 volts DC (0.1) on
U10, pins 18,16, and 12 (for tH®000"
address).

A test that shows that the board is working
properly but not ADDRESSED by the PC
is that the first two LED’s will be on, the
rest off, when the board f#&rst powered
up. If CTEST cannot change these LED’s
with the "P" function, the address may be
wrong.

If no problem is found in the address,
check to see if any recent software or
hardware changes to the PC could be caus-
ing the problem.

Step 2

Step 3

Step 4

Step 5

If the PC does not boot at allcheck U19, pin 12. The pin
A test that shows that the board is workingshould be 5 Vdc#0.1). This is théOCHRDY line used by the
properly but not ADDRESSED by the PC is Logic Board to indicate that it is ready to be accessed by the
that the first two LED’s will be on, the rest PC. If this line is low, the entire expansion bus is locked up
off, when the board is first powered up. If and the PC is dead. U46 provides the inputUd®’s output
CTEST cannot change these LED's with theand might be the problem.
"P" function, the address may be wrong.

Since the Logic Board is a complex component, the po-
If certain LEDs do not turn on or turn off, tential exists for many different kinds of problems The
consult the schematics and determine whictboard is a complete microprocessor with memory and prom.
address lines are involved. The Logic Board has a DPRAM to serve as a memory address-

able by the board or by the host PC. The DPRAM is therefore

Connect probes at the inputs (U28, U27, orthe communications system between the mpicroessor and
U19) to the inverters driving the addressthe PC. Failure to set or unset certaimitches can occur.
lines involved. These failures can be due to faulty components, shorts between
lines, or failed connections. Poor audio is usually due to some
sort of switches being set incorrectly. If too many audio cir-
cuits are switched together in the Matrix Board, distortion can
Trace the signal until the faulty component isresult.
located. In some cases, shorts between lines
may be the problem.

Verify that a signal is present.

There are no adjustments on the Logic Board. If a fault can
be located, it probably can be corrected. If a fault cannot be lo-

If a pattern can be found, the CTEST program can help vecated, the board should be returned for repair.

ify the problem.

CTEST can be used to set or reset single switchdsa

this manner you activate or deactivate certain address lines and
trace the signals. To use CTEST in this way, simply type the

letter "X" followed by 4 digits. In sequence, these 4 digits are:

— The chip desired for the switching operation (1-8).

— The next 2 digits are the X and Y coordinates of the
switch on the chip. Each digit can be from 0 thru 7.

— The last digit will either be a 0 or a 1. A 0 turns off that
particular switch, and a 1 turns it on.

For example, if you type

X 1111
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CONSOLE LOGIC
P29\5000006000

Revised: March 28, 1991
Revision: 1.0

ITEM |QUANTITY | REFERENCE PART ITEM | QUANTITY | REFERENCE PART
1 t Y2 - 8.192M11z 37 i Ri4 29K
2 [ R122* R13,R17,R20,R126 R137 10K 38 2 RiB,R2! +. 7K
3 ¢ R123* R1 0100 395 1 Pl CONNECTOGR DB37
£ 4 Ri24*R15,RPi20* RF136* 147K £ 1 U229 MC3303 QUAD OP AMP
) 1 R125 8.2K +1 1 Ri6 K
6 4 C3*,C1,C2,C4* 22p 42 2 R93,R69 £70
7 2 CH,C70 10u 43 1 R138 PTC KEYSTONE KCO005R-ND
8 2 31,03 022u 44 20 C76,072,073,C74,075,C77,C78,G79,C80,C81,C82,0383, | .47u
3 6 C33,032,034,C46,059,092 4700 C84,085,086,087,068,089,C90,091
10 34 ©35,036,037,038,G39,C40.C41 C42, u 45 6 U45,U43, U4, U1, U0, 742 DIODE ARRAY FSAZ501P
C43,044,C45,C47,048,049,050,851, 6 1 PCB
61 067,003 ot 6 06,067,068 69,093 47 1 VRI LM7805 VOLTAGE REG
i 5 R1#2,R94,R95,R96,R97 K 8 L J2 - LEMO EPG.1B.30¢. HLN
12 . co4 9 24 49 1 036 8279 KEYBOARD SCAN
13 4 R118,R 19 R{15R117 00K 1Y) 3 T20,U21,U22 74HCH41 INVERTING
OCTAL TRI-STATE BUFFER
14 3 U18,U13,172¢,U25.U26 ;-!CI;I%HTI:II‘E'I}":RINVERTING 51 : U35 ADCO841 A-TO-D CONVERTER
IGGER
15 1 Uts 74HC02 QUAD 2-INPUT 52 3 RP2,RP4,RPh 8x5.6 K DIPF 16 FACK
NOR GATE 53 1 RF40 hx10 K 5IF PACK
16 3 U19,U27,U28 7406 HEX I[INVERTER 5¢ i RPI({ 8x+7 K DIP 16 PACK
7 3 us,yge «, gy + 62256 BAM 55 2 RFP9,RP3t . 7x1K SIP PACK
ta 2 us,usg 27C512 PROM 56 1 RP1 8x4.7K SIP PACK
19 i U3 HM65231PLC DPRAM 37 2 EP3 RIS 7x4.7K SIP PACK
20 1 Uio 74HCH88 §-BIT COMPARATOR 58 1 RFP7 9x4.7K 8[P PACK
21 1 14 74HCH73 TRI-STATE OCTAL 59 2 RI'3,RP33 8x470KDIF 16 PACK
D-TYPE LATCH &0 2 $2,53 68 PIN PLCC SOCKET
22 1 Ut X2%0¢ EEPROM 61 1 DH37 (MALE) TO DB37 (MALE) 10 FT
23 1 37 SN75176B R5422 SHIELDED CABLE
BUS TRANSCEIVER
24 1 Ul BOC152JBMPU
25 ! uts 7¢HC138 3-TO-8 LINE, DECODER ALL PARTS FOLLOWED BY * ARE NOT INSTALLED IN THIS VERSION ANDSHOULD NOT BE INCLUDED IN ANY
26 ! U2 74HC 123 DUAL RETRIG PARTS COUNT.
MONOSTABLE MULTIVIB ALL RESISTORS ARE 1/4 W CARBON UNESS OTHERWISE NOTED.
27 { U TMHC393 TRI-STATE
OCTAL D-TYPE FLIP FLOP
28 1 38 ML2036 TONE GENERATOR
29 1 b & 11.0592 MH=
30 1 5wl SW DHP-4
31 1 D75 IN4001 DIODE
32 1 51 28 PIN P SOCKET
33 1 Rli6 150K
34 2 Uis g1l = 74HC245 OCTAL TRI-STATE
RECEIVER
35 | uz - ADSP-2{0{-PGA DSP
36 1 ug = TCM29C13 CODEC
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LBI-38720

IC DATA

LBI-38720

uU10
74HC688

logic diagrams (positive logic)
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LBI-38720 IC DATA LBI-38720
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LBI-38720 IC DATA LBI-38720
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LBI-38720 IC DATA

LBI-38720
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ADDENDUM NO. 1 TO LBI-38720
(PCCR)

This addendum incorporates "Revision Letter" production change information on the Logic Board. Note that Revision
changes the board's part number from P29/5000060000 to P29/5000060001.

Rev. A Logic Board P29/5000060000 (344A3927P24)
To activate Audio Tower power status sensing (correct board layout error), disconnected U27 pin 1, disconnect

U13 pin 13 and installed a jumper from U13 pin 12 to U22 pin 5. Also installed jumper from U13 pin 13 to the
positive (+) terminal of C5.

Rev. B Logic Board P29/5000060001 (344A3927P24)
To prevent printed-wire board shorts caused by mechanical stress of P1 connector and other components, replz

P29/5000060000 board with P29/5000060001 board. Revision B is the initial production release o
P29/5000060001.




