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Fully featured unit that monitors up to 16
traffic signal channels for conflicting inputs,
improper sequencing, incorrect timing, and
invalid voltage levels

FEATURES

e Operatesin Type 16 or Type 12 mode

e Meets/Exceeds NEMA TS 2 Specifications (Type 12

Mode NEMA TS 1 Compatible)
e 77 Front Panel LEDs
* Unique Diagnostic Display Mode
e EventlLogging
*  Flashing Yellow Arrow Left Turn Monitoring

HIGHLIGHTS

e LED Signal Head Thresholds

¢ Front Panel Mounted RS-232 Communications Port

U 28 Front Panel Mounted DIP Switches

e Configuration Data Stored On RENO Program Card &

Copied From Monitor To Monitor

e Canadian Flashing Green Monitoring Version
Available
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Hardware Features: Incorporates a 16-bit microprocessor
as the main processing unit, a digital signal processor (DSP),
and two micro-controllers. The main microprocessor can be
upgraded via the front panel RS-232 port. The DSP and the
microcontrollers are flash based and can be programmed
in circuit. One of the micro-controllers is dedicated to
monitoring diagnostic signals from the DSP and the main
microprocessor. This micro-controller holds the main
processor in the reset state until the AC Line voltage and all
supplyvoltages have beenverified as being within operational
ranges. The MMU is entirely connectorized internally with
the exception of the two wires to the front panel fuse and
an earth ground wire. This makes the MMU very easy to
assemble and maintain. The possibility of wiring errors within
the unit has been eliminated. The MMU has an internal buzzer
that indicates when the main processor is not running. This
will only occur very briefly during power up, 1.5 seconds after
loss of AC power, and during major diagnostic failures.

Dual Indication Monitoring: Detects simultaneously active
inputs of Green (Walk), Yellow, or Red (Don't Walk) on the
same channel. A set of switches on the front panel labeled
FIELD CHECK / DUAL ENABLES is provided to allow Dual
Indication monitoring to be enabled on a per channel basis.
Type 12 — When the MMU is operating in this mode; Dual
Indication monitoring detects simultaneously active inputs
of Green and Yellow, Green and Red, Yellow and Red, Walk and
Yellow, or Walk and Red on the same channel. When any two
inputs of a channel are sensed as active for more than 1000
milliseconds, the MMU transfers the Output relay contacts
to the fault condition and illuminates the DUAL IND indicator.
Type 16 — When the MMU is operating in this mode; Dual
Indication monitoring detects simultaneously active inputs
of Green and Yellow, Green and Red, or Yellow and Red on the
same channel. When any two inputs of a channel are sensed
as active for more than 1000 milliseconds, the MMU transfers
the Output relay contacts to the fault condition, illuminates
the DUAL IND indicator, and sets the Spare Bit #2 bit (bit
68) of the Type 129 Frame to 1. Dual Indication monitoring
is disabled when the Red Enable input is not active or if the
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Load Switch Flash bit (bit 112) of the Type 0 Frame is set to 1.
The MMU remains in this fault condition until the unit is reset by
the activation of the front panel reset switch or the activation of
the Reset input. An MMU Power Failure does not reset the MMU
when it has been triggered by detection of Dual Indications on a
channel prior to the MMU Power Failure.

GY-Dual Indication Monitoring: Detects simultaneously active
inputs of Green and Yellow field signal inputs on the same
channel. When the Green and Yellow inputs of a channel are
sensed as active for more than 1000 msec the MMU transfers
the Output relay contacts to the fault condition, illuminates the
DUAL IND indicator, and sets the Spare Bit #2 bit (bit 68) of the
Type 129 Frame to 1. The MMU remains in this fault condition until
the unit is reset by the activation of the front panel reset switch
or the activation of the Reset input. An MMU Power Failure does
not reset the MMU when it has been triggered by detection of
GY-Dual Indications on a channel prior to the MMU Power Failure.
GY-Dual Indication Monitoring may be enabled concurrently
with Dual Indication Monitoring. GY-Dual Indication Monitoring
is enabled by the use of the front panel option switch labeled
GY ENABLE. When the GY-Dual Indication Monitoring option is
enabled, all channels which have the front panel FIELD CHECK/
DUAL ENABLE switches set to OFF will be individually monitored
for simultaneously active Green and Yellow inputs. All channels
that have the front panel FIELD CHECK/DUAL ENABLE switches
set to ON will function as described above in Dual Indication
Monitoring. GY-Dual Indication monitoring is disabled when the
Red Enable input is not active or if the Load Switch Flash bit (bit
112) of the Type O Frame is set to 1.

Field Check Monitoring: Combines information about active
field inputs with information received through the Port 1
communications between the Controller Unit and the MMU in a
TS2 Cabinet Assembly. The MMU willreceive a Type O Frame from
the Controller Unit (Type 1 or Type 2 CU) that contains an image
of the controller output commands to the load switches. When
the field signal input states detected as active or inactive by
the MMU do not correspond with the information received from
the Controller Unit in the Type 0 Frame for 10 consecutive 100
millisecond periods, the MMU will enter the fault mode, transfer
the Output relay contacts to the Fault position, illuminate the
FIELD CHK indicator, and set the Spare Bit #1 bit (bit 67) of the
Type 129 Frame to 1.The MMU remains in this fault condition until
the unit is reset by the activation of the front panel reset switch
or the activation of the Reset input. An MMU Power Failure does
not reset the MMU when it has been triggered by detection of
Field Check fault prior to the MMU Power Failure. Field Check
Monitoring is enabled concurrently with Dual Indication
Monitoring. Field Check Monitoring is enabled for each channel,
individually, through the use of front panel switches labeled FIELD
CHECK / DUAL ENABLES. Field Check Monitoring is disabled
when the RED ENABLE input is not active.

LED Thresholds: The monitorcanuse the standardincandescent
field display thresholds or enhanced LED field display thresholds.
The monitor normally uses 15 VAC as off and 25 VAC as on for
Green, Yellow, and Walk displays and uses 50 VAC as off and 70
VAC as on for Red displays. With the LED thresholds active, the
monitor uses the same voltage thresholds for all displays but
will use different voltage thresholds based on the test being
performed. For Conflict, Dual Indication, and Field Check the
monitor uses 15 VAC as off and 25 VAC as on. For Red Fail, Short
Yellow, and Short Clearance the monitor uses 50 VAC as off and
70 VAC as on.

Flashing Yellow Arrow Left Turn Monitoring: Supports four
section Flashing Yellow Arrow (FYA) left turn displays. Faults
monitored for include: Dual Indication, Red Fail, Flashing Yellow
Arrow must flash, and a solid Yellow Arrow terminating a Green
Arrow must conflict with the opposing through Green and Yellow.
RENO monitors provide the most flexible and advanced Flashing
Yellow Arrow Left Turn monitoring capabilities available in the
industry.

Display LED Test: All of the LEDs on the front panel can be
illuminated by pressing the front panel reset switch or activating
the Reset input. When the reset switch is pressed or the Reset
input activated, all of the LEDs willilluminate for 300 milliseconds.
This allows the user to insure that all displays are functioning
correctly.

12 Volt DC Monitoring: Converts the +24V Monitor Il (Connector
B - pin “"R") to a +12V Monitor. This feature can be very useful in
TS2 cabinets with 12 VDC supplies. The MMU can now monitor
a +12VDC supply as well as a +24 VDC supply. The operation of
the input is the same as if it were the +24V Monitor Il; only the
voltage levels are changed. A voltage greater than +11.5 volts
DC applied to the +24 Volt Monitor Il input is recognized by the
MMU as adequate for proper operation of the CA. A voltage of
less than +10.75 volts DC applied to the +24 Volt Monitor Il input
is recognized by the MMU as inadequate for proper operation
of the CA. When the +24 Volt Monitor Il input is detected as
inadequate for more than 175 milliseconds, the MMU transfers
the Output relay contacts to the fault condition and sets the
+24 Volt Monitor Il bit (bit 59) of the Type 129 Frame to 1. The
time interval between the beginning of the inadequate voltage
level and the transfer of the Output relay contacts to the fault
condition does not exceed 450 milliseconds. Restoration of
proper voltage level resets the +24V Monitor Il portion of the
MMU. A failure during the programmed Minimum Flash time or
during an MMU Power Failure does not cause a fault condition.
A method of programming is provided on the programming card
to cause the +24 volt DC failures to latch in the fault condition
until the unit is reset by the activation of the front panel reset
switch or activation of the Reset input. This also applies when the
+24V Monitor Il input has been converted to a +12V Monitor. A
latched +12 volt DC failure is not reset by an MMU Power Failure.
Application of a True (Low) state to the +24V Monitor Inhibit input
inhibits the operation of the +12 Volt Monitor. This monitoring
function is enabled by a front panel option switch labeled
CONVERT 24V-2 TO 12VDC.

Modified CVM Latch: This feature is useful in cabinets where
the CVM input may not always be valid within the programmed
Minimum Flash time and where latched CVM failures is desired.
In the modified mode of operation, the MMU will not latch a CVM
failure until the CVM input has been valid for more than 175
milliseconds. This function is enabled by a front panel option
switch labeled MODIFIED CVM LATCH. This feature only has an
effect if the CVM Latch jumper is installed on the programming
card.

Type 16 Only Mode: This feature is useful in cabinets where the
userisretrofittinga TS 2 monitorintoa TS 1 cabinetand wants to
use the Type 16 mode, but the existing Connector Aharness does
not have a wire for pin “HH" (Type Select). Activating this feature
forces the MMU to operate in the Type 16 mode regardless of
the logic level on the Type Select input. While this feature is on,
the TYPE 12 LED will show the Function Disabled indication (50
milliseconds on, once every two seconds).

Specifications subject to local environmental conditions, and may be subject to change. All Eberle Design LLC. products are Designed, Manufactured and Tested in the United States of America
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