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1 General Description 

The 6TM Transceiver Modem card provides the interface between a central 
processor and its associated communications facility.  The 6TM2 card is used at both 
the TDMS-2000 Master and Remote Stations.  Its function is to convert Parallel data 
from the central processor into serial data for transmission by the tone section.  
Serial data from the tone receiver is conversely, converted to parallel data as input to 
the central processor. 

The 6TM2 uses fixed formatting of messages to be transmitted or received.  Under 
the control of the central processor, the 6TM2 can transmit or receive messages in 
two-state code (Mark/Space) non-return to zero code.  Transmissions and reception 
of messages is half duplex.  The tone section can operate half or full duplex. 
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2 Specifications 

2.1 Data Rate 

400, 1000, or 1200 baud 

2.2 Tone Frequency 

400, 1000, or 1200 Hz for Mark 
800, 2000, or 2400 Hz for Space 

2.3 Tone Input Signal 

-35 dBm to - dBm 
 

2.4 Tone Input Impedance 

600 ohms 
 

2.5 Tone Output Signal 

-30 dBm to 0 dBm 
 

2.6 Power Requirements 

+12 Vdc @ 45 mA 
-12 Vdc @ 10 mA 

 

2.7 Message Format 

2 state NRTZ 

2.8 Byte Size 

8 bits 
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2.9 Environment 

Temperature: 0 to +70 degrees C. 
Humidity: 5 to 95% @ +70 degrees C, non-condensing 

2.10 Mounting 

Standard QUICS II card subassembly 

2.11 Weight 

1 lb. 
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3 Theory Of Operation 

3.1 General 

Figure 3-1 is a block diagram of the 6TM2 card.  The 6TM2 is composed of two 
separate and independent networks: parallel-to-serial conversion for transmission, 
and serial-to-parallel conversion for reception.  In addition, both networks share in 
common a power supply, address decoder, clock generator, and an interrupt buffer.  
The following paragraphs deal with each network separately. 

3.2 Transmission 

When data is to be transmitted, the central processor activates the 6TM2 by 
addressing the correct XAD, YAD lines and setting the control signals (A0, A1, A2 
and WP) to the transmit state.  Refer to Table 3-1 for signal descriptions.  The 6TM2 
address decoder then enables the input latch for the first byte of data (8-bits).  This is 
followed by a second byte of 1-bit control data that does not enter the input latch but 
is tapped off the data bus by the control latch. 

The control latch, clocked by the address decoder, generates a TENA signal which is 
applied to the carrier controller, the interrupt generator, and the CTS delay circuit.  
The interrupt generator is used to output an interrupt request (IRQ) on the I/O 
address bus to the central Processor. 

In response to the TENA signal, the CTS delay generates STENA signal.  The output 
from the CTS delay circuit enables the transmit clock controller whose outputs are 
used throughout the network to transfer data. 

With the advent of a transmit clock signal, the interrupt generator circuit outputs a 
load pulse which permits the first byte of data to enter the XMIT register and begin 
the serial shift.  The load signal simultaneously sets the interrupt latch which 
completes the IRQ gate requirements at the interrupt generator, and applies an 
interrupt (status) signal to the interrupt buffer.  Data is strobed out of the XMIT 
register and through the carrier controller by the transmit clock signal. 

The central processor services the interrupt request by strobing the next data byte 
into the input latch via signal WTD (active-low) which simultaneously clears the 
interrupt generator.  When the bit counter terminates the count (last data bit 
transmitter), the load latch generates a second load signal which causes the transmit 
cycle to be repeated. 
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3.3 Reception 

Provisions have been made in the 6TM2 for the generation of a receiver interrupt 
request whenever a byte is received.  The interrupt transfer generator causes the 
interrupt buffer to generate the interrupt request IRQ1(active-low).  The central 
processor services the interrupt by addressing the 6TM2 and applying control bits D4 
through D5 on the data line.  The central processor then causes the address decoder 
to generate the receiver control latch signal WTCB which strobes the control bits into 
the control latch and clears the interrupt buffer. 

Incoming data, applied to the register controller, causes a latch in the start detector 
circuit to enable the clock signal.  The incoming signal is used to reset the register 
clock controller in order to start the clock in phase with the incoming data.  Data is 
then clocked into the receiver register while the bit counter counts the number of 
data bits to be accepted. 

3.4 Block Diagram Description 

This section contains a brief functional description of the functional blocks which 
comprise the 6TM2 card.  Refer to Figure 3-1. 

 Address Decoder The address decoder decodes the different addresses 
needed by the 6TM2 card to interface with I/O bus. 

 XMIT Latch The first eight-bits of this latch are used to store the information 
coming from the central processor until it is needed by the XMIT register. 

 XMIT Register The eight-bits stored in the XMIT latch are converted into 
serial format to be processed by the carrier controller. 

 Control Latch This block contains two latches that contain the control bits for 
the transmitter and receiver sections of the 6TM2. 

 Carrier Controller The carrier controller is used to generate one of the two 
transmit frequencies corresponding to the serial data generated by the XMIT 
register.  This also determines the on-off state of the carrier signal under 
control of the control latch. 

 XMIT Filter This is basically a low-pass filter that converts the square wave 
signals generated by the carrier controller into sinesoidal waveforms. 

 Line Isolator The two transformers in this circuit provide the isolation 
between the 6TM2 and the communications facility. 

 XMIT Timer This timer allows the 6TM2 to be in the transmit mode for a 
limited period at any one time. 

 Interrupt Generator The interrupt generator provides the interrupt signal to 
control the transfer of data in the transmitter or receiver modes. 
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 Bit Counter The bit counter triggers the interrupt generator every time a byte 
is transmitted or received. 

 CTS Delay This delay is used at the beginning of every transmission to allow 
the receiver at the other end of the communication facility to be ready to 
receive valid data. 

 Clock The crystal controlled oscillator generates all the clock signals required 
by the transmit section, receive section and elapsed time generator 

 E.T. Generator The elapsed time generator provides the central processor 
with clocking information to derive timing functions within the remote station. 

 Interrupt Flags This buffer indicates which of the interrupts is the one being 
generated. 

 Equalizer This unit consists of a frequency computated variable gain 
amplifier and to compensate for the amplitude distortion introduced by the 
communications facility. 

 Receive Filter This low pass filter removes unwanted high frequency signals 
or noise from the incoming tone signal. 

 Gain Controller This amplifier determines the level of the receive signal 
before it is fed to the limiter and carrier detector. 

 Limiter This unit consists of a limiter amplifier (square wave generator) and a 
zero crossing detector pulse generator. 

 Discriminator This circuit under control of the crystal control oscillator 
provides a train of pulses of equal amplitude and duration at a frequency 
determined by the limiter. 

 Discriminator Filter This filter converts the output of the discriminator into a 
dc level which corresponds to the data being received. 

 Data Detector This amplifier is used to sample the output of the discriminator 
filter and generate two-state information to be processed by the receiver 
register. 

 Carrier Detector The carrier detector samples the amplitude of the signal 
generated by the gain controller to determine if the received signal is valid. 

 Register Controller This unit under control of the RTU central processor or 
Master Station is used to synchronize the receiver register with the incoming 
message. 

 Receiver Register The receiver register consists of a serial-to-parallel 
converter and a holding buffer which can store one-byte of the received 
message. 
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FIGURE 3-1.  6TM2 Transceiver Modem, Block Diagram 
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TABLE 3-1.  GLOSSARY OF TERMS 

MNEMONIC     DESCRIPTION 

A0 thru A2    Control signals used for further address functions 
within the card. 

WP     Write Pulse – Generated by the central processor, 
goes high to enable the write mode. 

XAD, YAD    Card addresses signals transmitted via unique 
hardwire connections to each card. 

R/W     Read-Write signal controls the read mode or write 
mode of the 6TM2. 

D0 thru D7    Data bits used by the XMIT latch, control latch and 
receiver register to transfer data and control signals 
between the central processor and 6TM2. 

IRQ1,2     Interrupt signals to the central processor. 

RDC1     Radio interface transmit signal.  Used in systems 
with radio communications.  

XM, L1     Communications interface in two-wire systems.  
Transmitter communications interface in four-wire 
systems. 

RCV, L2    Receiver communications interface in four wire 
systems. 

RRD     Enable signal to read data stored in receiver 
register. 

RCB     Enable signal to read the interrupt flags. 

CIRST     Control signal to reset the elapsed time clock 
generator interrupt and flag. 

WTD(91)    Control signal to store data in the XMIT latch and 
reset the XMIT interrupt. 

WCTB(94)    Control signal to store the transmitter control bit. 

WCTB(92)    Control signal to store the receiver control bits. 

RCS     Receiver tone signal containing the receiver 
message in FSK. 
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CINT     Elapsed time generator interrupt signal. 

STR     Strobe signal to store the receive data in the 
receiver register. 

RENA     Control bit to enable the receive mode of the 6TM2. 

RBCCK    Clock signal to trigger the bit counter when the 
6TM2 is in the receive mode. 

STENA    Delayed control bit to enable the transmit mode of 
the 6TM2. 

RSYN     Control bit used by the receiver controller to 
synchronize the 6TM2 on each incoming word. 

SQ     Squelch in systems with radio communications. 

CLK     Clock signal used to trigger the discriminator 
counter. 

RI     Receiver interrupt flag. 

TI     Transmitter interrupt flag. 

CI     Elapsed time interrupt flag. 

 

 

3.5 Operating Controls 

The function of the operating controls and indicators of the 6TM2 card are listed in 
Table 3-2 and illustrated in Figure 3-2. 
 

TABLE 3-2.  6TM2 CONTROLS AND INDICATORS 

ITEM      FUNCTION 

S1 RX 10 Db Loss-Switch   When pressed, inserts a 10 dBm loss on 
receiver line for setting up gain adjustment. 

S2 TX - switch     Transmits 1’s or 0’s when making receiver 
adjustments at other end of facility. 

S3 TX KEY - switch    Keys transmitter locally. 

RB Receiver Balance Control(R42)  Adjusts receiver balance circuitry. 
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RG Receiver Gain Control(R43)  Adjusts receiver gain or sensitivity. 

TX Transmit Output - level   Adjusts transmitter output. 

V1 LED - Indicator    Indicates carrier controller is on. 

V2 LED - Indicator    Indicates presence of carrier. 

TP1 – Test Point    Monitors receiver signal (sine wave) after 
gain control. 

TP2 – Test Point    Monitors discriminator output (digitized) dc 
level. 

TP3 – Test Point    Monitors transmit signal before line isolator 
(audio). 

TP4 – Test Point    Monitors TX timer enable – low signal 
equals disable, high equals enable. 

TP5 – Test Point    Monitors data detector output. 

 

FIGURE 3-2.  6TM2 Operating Controls and Indicators 
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4 Installation 

The circuit card location assigned to the 6TM2 Transceiver Modem depends upon 
the System Configuration.  Refer to System Installation diagram for exact location in 
your system.  Before inserting the 6TM2 into its slot, check the card’s option 
configuration against your system configuration drawings for the correct component 
and jumper options. 

Remove power from the subsystem prior to insertion or removal of any circuit card.  
This will prevent damage to the equipment.  When installed, the 6TM2 should be 
correctly seated in the two backplane connectors. 

Testing of all 6TM2s is accomplished at the subsystem level. 

4.1 Adjustments 

 Transmit Level Measure transmitter output XM.L1 (connector P2, pins 12 
and 13) with a dBm meter.  Press TX KEY switch (S3) and adjust TX 
OUTPUT LEVEL (R45) for desired level on dBm meter. 

 Receiver Sensitivity Simultaneously press TX switch (S2), and TX KEY 
switch (S3) at other end of the communication facility.  On local 6TM2 card, 
rotate the RG (receiver gain) control (R43) fully counterclockwise.  Press 
receiver 10 dBm loss switch (S1) and adjust receiver gain control RG (R43) 
until V2 carrier LED is on. 

 Receiver Data Balance Simultaneously press TX switch (S2) and TX KEY 
switch (S3) at the other end of the communication facility.  On the local 6TM2 
card, adjust receiver balance RB control (R42) until signal on test point TP5 
(receiver data) has a 50/50 duty cycle. 
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5 Troubleshooting 

Troubleshooting cards in the field is not recommended.  On some cards, a high-
speed oscilloscope with memory, test equipment, and special test fixtures are 
required to isolate a faulty component.  Troubleshooting of QUICS equipment should 
be performed only by skilled, qualified technicians with extensive training and 
experience in servicing comparable equipment.  QEI will service its equipment at a 
nominal fee, or without cost, while the equipment is under warranty. 

The technician should be thoroughly familiar with the theory of operation and the 
circuit card schematics.  The card should be connected to the system via a QEI 
extender card, and a check made for the presence of all applicable inputs.  With the 
aid of the schematic, the technician should start at the output of the card and work 
backwards into the circuitry until the faulty component is isolated. 

Most micromodules on the printed-circuit card are soldered in place.  Special printed-
circuit card repair techniques are required for their removal.  Excessive heat may 
seriously damage the card.  Damage caused by improper soldering can void your 
warranty!  Standard components, such as capacitors and diodes, are best replaced 
by clipping off the faulty component close to the body and soldering the replacement 
to the leads of the original component. 
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6 Ordering Information 

 

6TM2 – A / B / C / D / EEE / Mxx 
 

A – Baud Rate 
 

 1 – 1000 baud, Telephone Line 
 2 – 1000 baud, Radio 
 3 – 400 baud, Radio 
 4 – 400 baud, Telephone Line 
 5 – 1200 baud, Telephone Line 
 6 – 1200 baud, Telephone  

 
B – Master / Remote 

 
 1 – Master 
 2 – Remote 
 3 – Master with Radio 

 
C – Line Operation 

 
 1 – 4 Wire 
 2 – 2 Wire 

 
D – Transmit Carrier Control 

 
 1 – Continuous Carrier 
 2 – Keyed Carrier 

 
EEE – CTS Delay 

 
 008 – 8ms delay; Master Continuous Carrier 
 050 – 50ms delay; Keyed Carrier, 1000 or 1200 baud 
 090 – 90ms delay; Keyed Carrier, 400 baud 
 150 – 150ms delay; Radio Systems @ 400 baud 
 100 – 100ms delay; Radio Systems @ 1000 baud 

 
Mxx – Modification Number, if required.  Consultation required if a modification is  
required.  


