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Errata No. 1 

1.3.10 Fuses 

All Fuses shall be 3.15 Amp Glass Slow Blow type and resident in a holder. Fuse size 
rating shall be labeled on the chassis, PCB or beside the holder.  Fuses shall be easily 
accessible and removable without use of tools. 

2.5.1 Mechanical/Electrical Requirements 

The Model 400N Ethernet Module shall be dimensionally and electrically designed to fit 
in a single slot of a standard 170 controller. 

2.5.5 Data Interfaces 

Main Data Port Model 170 male 44 pin Edge Connector 

User Serial Port EIA-232 (DB9 Female); Optional  

Ethernet Data Port RJ45 EIA 568B Pin Out 

3.4.2.11 Output Turn-on Delay 

The Model 206L shall have an Output Turn-On Delay of less than 200mSec from AC 
turn-on. 

4.2.10.1 AC Connection 

The AC input and output shall be quick disconnect plug / receptacles that allow no 
possibility of accidental exposure to dangerous voltages (male receptacle for AC Input 
and female receptacle for AC Output).  The receptacles shall utilize some form of locking 
mechanism or hold down clamps to in order to prevent any accidental disconnects. 
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6.4.3.1.1 PDA #2L 

1 -- Duplex NEMA 5-15R Controller Receptacle 
2 -- Duplex NEMA 5-15R Equipment Receptacle (one with GFCI) 
1 -- 1 Pole 15 Amperes minimum, 120 VAC Signal Bus Circuit Breaker 
1 -- 1 Pole 15 Amperes minimum, 120 VAC Clean Power Circuit Breaker 
6 -- 1 Pole Ganged, 10 Amperes, 120 VAC Signal Bus Circuit Breaker  

with Auxiliary Switch 
1 -- 1 Pole 15 Amperes, 120 VAC Equipment Circuit Breaker 
1 -- 2 Pole Ganged, 10 Amperes, 120 VAC Flash Bus Circuit Breaker 
1 -- Solid State Relay (Normally Closed) - rated minimum 50 Amperes, 

120 VAC, Crydom  A2450-B or equal. 
2 -- Model 204 Flasher Unit and Socket 
1 -- Model 206L Power Supply Module and Socket 
1 -- AUTO/FLASH Control Switch 
1 -- Flash On Indicator Light 
3 -- 10 Position TBK T1, T2 & T4 
1 -- 4 Position TBK T3 
1 -- SSR Fault Indicator Light 
1 -- HI Health Indicator Relay  
1 -- K24 24VDC Controlled Relay  
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9.1.1 Controller Unit 

The Controller Unit shall be composed of the Unit Chassis, modules and assemblies per 
their version. The following is a list of 2070 Versions, their interface rolls and 
composition: 

UNIT VERSION DESCRIPTION 
2070V UNIT Provides directly driven VME and mates to 170 & ITS cabinets. It 

consists of: 
UNIT CHASSIS, 2070-1A TB, 2070-1A MCB, 2070-2A FI/O, 
2070-3A FRONT PANEL, 2070-4 POWER SUPPLY, and 2070-5 
VME CAGE ASSEMBLY. 

2070E UNIT LITE Unit mates to the 170 & ITS cabinets. It consists of: 
UNIT CHASSIS, 2070-1E CPU, 2070-2A (2B if ITS CABINET), 
FI/O, 2070-3B FRONT PANEL and 2070- 4 POWER SUPPLY 

2070EC UNIT LITE unit mates to ITS cabinets only. It consists of: 
UNIT CHASSIS, 2070-1E CPU, 2070-2B FI/O, 2070-3C FRONT 
PANEL and 2070-4 POWER SUPPLY 

2070LX UNIT LX Unit mates to the 170 & ITS cabinets. It consists of: 
UNIT CHASSIS, 2070-1C CPU, 2070-2A (2B if ITS CABINET), 
FI/O, 2070-3B FRONT PANEL and 2070- 4 POWER SUPPLY 

Note: See Chapter 11 for 2070 NEMA Versions 

9.2.2.1 Dual SCC Device 

A Dual SCC Device (asynch / synch) and associated circuitry shall be furnished to 
provide two additional system serial ports. The Dual SCC1 shall be assigned to the 
System Serial Port SP1 meeting all requirements called out for SP1 except where noted. 
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The Dual SCC2 shall be assigned as System Serial Port SP8. The SP8 and associated 
circuitry shall interface with the MC68EN360 address and data structure and serially be 
connected to the external world via the DB 25 Pin C13S Connector located on the module 
front panel. The SP8 shall meet all SP2 Port requirements except where noted, including 
EIA 485 drivers / receivers and synchronous data rate of 153.3 Kbps. 

9.2.7.2.3 MC68360 Internal Timers 

A driver to handle each of the four internal timers under the OS-9 Kernel shall be 
provided. Timer resolution shall be one count equals 100 μS and all timer periods shall be 
specified in units of hundreds of microseconds (μS). 

A signal of "0" shall be an invalid signal and the driver shall return an E$PARAM error if 
received. 

Access to the MC68360 internal timers shall be through the descriptors as listed under 
Descriptor. 

The timers should be set to the SS2070_Timer_Null Mode upon initialization. 

9.2.7.2.5 Flow Control Modes 

The asynchronous serial communications device drivers shall support the six flow control 
modes (FCM#) described below: 

FCM# Description  
0. No Flow Control Mode: The driver transmits data regardless of the state of 

CTS. Upon a write command, the driver asserts RTS, and de-asserts RTS 
when data transmission is completed. This is the default mode. When user 
programs issue the first RTS related command, the driver switches to 
Manual Flow Control Mode (FCM# 1). 
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1. Manual Flow Control Mode: The driver transmits data regardless of the 
state of CTS. The user program has absolute control of the RTS state. The 
driver doesn’t automatically assert or de-assert RTS. 

2. Auto-CTS Flow Control Mode: The driver transmits data only when CTS is 
externally asserted. The user program has absolute control of the RTS state. 
The driver doesn’t automatically assert or de-assert RTS. 

3. Auto-RTS Flow Control Mode: The driver transmits data regardless of the 
state of CTS. Upon a write command, the driver asserts RTS, and de-asserts 
RTS when data transmission is completed and any configured RTS 
extension is elapsed. If the user program asserts RTS, then RTS remains on 
until the user program de-asserts RTS. If the user program de-asserts RTS 
before the transmission buffer is empty, the driver holds RTS on until the 
transmission buffer is empty and any configured RTS extension is elapsed. 

4. Fully Automatic Flow Control Mode: The driver transmits data only when 
CTS is externally asserted. Upon a write command, the driver asserts RTS 
and waits for CTS, starts data transmission when CTS is asserted, and de­
asserts RTS when data transmission is completed and any configured RTS 
extension is elapsed. If user program asserts RTS, then RTS remains on 
until the user program de-asserts RTS. If the user program de-asserts RTS 
before the transmission buffer is empty, the driver holds RTS on until the 
transmission buffer is empty and any configured RTS extension is elapsed. 

5. Dynamic Flow Control Mode: The driver transmits data only when CTS is 
externally asserted. The driver controls RTS based on the status of its 
receiving buffer. The driver asserts RTS continuously as long as its 
receiving buffer has sufficient capacity to store incoming data. If the 
receiving buffer approaches full, the driver de-asserts RTS until enough data 
has been read from the buffer to create sufficient receive capacity. 

9.2.7.3.1 Startup Procedure 

The boot image init module shall be configured with the default directory name as /f0wp 
and sysgo as the first executable module. 
Sysgo shall operate as follows: 

1. Sysgo shall set the execution directory to /f0wp/CMDS 
2. Sysgo shall check if the backspace key (0x08) is being received on 

/sp4 (c50j). If received, Sysgo shall: 
a. Fork a shell with no arguments on /sp4 using the current 

directory. 
b. Remain an active process and monitor the shell for termination. 

If the shell does terminate, Sysgo shall fork another shell with no 
arguments on /sp4. Unless Sysgo dies, a shell shall always be 
provided on /sp4. 
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3. If the backspace key was not received, Sysgo shall check for the 
presence of a Datakey. If present and valid (Datakey Header Version 
2 or greater), Sysgo shall check the Startup Override Byte in the 
Datakey header. 

If Startup Override is 0x01, Sysgo shall: 
a. Fork a shell that executes a shell script stored on the Datakey in 

the following format.  Immediately following the key header 
shall be the size of the script in bytes. The script shall 
immediately follow the size value, and shall be stored as ASCII 
text. 

b. If there is any error reading or starting the script or if the shell 
terminates with an error, Sysgo shall display an error message on 
/sp4 and fork another shell as described in step 2. If there are no 
errors executing the script, Sysgo shall exit without forking 
another shell. 
If Startup Override is 0x02, Sysgo shall: 

a. Fork an executable module stored on the Datakey immediately 
following the header. 

b. If there is any error loading or forking the module, Sysgo shall 
display an error message on /sp4 and fork a shell as described in 
step 2. If there are no errors forking the module, Sysgo shall 
then exit without forking a shell. 

4. If the backspace key was not received and Startup Override Byte is 
0xFF: 

a. Sysgo shall fork the module named /f0wp/OPEXEC if present at 
/f0wp. 

b. If there is any error loading or forking OPEXEC, Sysgo shall 
display an error message on /sp4 and fork a shell as described in 
step 2. If there are no errors forking OPEXEC, Sysgo shall then 
exit without forking a shell. 

5. If the backspace key was not received, Startup Override Byte is 
0xFF, and there is no OPEXEC file: 

a. Sysgo shall fork a shell that executes a shell script named 
/f0wp/startup if present at /f0wp. 

b. If there is any error reading or starting the script or if the shell 
terminates with an error, Sysgo shall display an error message on 
/sp4 and fork another shell as described in step 2. If there are no 
errors executing the script, Sysgo shall exit without forking 
another shell. 

6. If the backspace key was not received, Startup Override Byte is 
0xFF, and there is no OPEXEC and no startup file: 
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a. Sysgo shall fork a shell as described in step 2. 

9.2.7.5.1 CMDS 

The following Network utilities shall be included and shall reside in the /f0/CMDS 
directory as identified in this specification. 
arp, dhcp, ftp, ftpd, ftpdc, idbdump, idbgen, rpcdbgen, ifconfig, inetd, ipstart, ndbmod, 
netstat, ping, route, routed, telnet, telnetdc, hostname, nfsc, mount, rpcdump, nfsstat, 
exportfs, portmap, pppd, chat, pppauth, nfsd, mountd, and showmount. 

9.2.7.6.1 Ver 

A Ver utility shall be provided as part of the OS-9 Image and shall allow access to 
Controller’s Manufacturer Name, Image Build Number, TEES Version, Image Build  
Date and CPU Module Type. Ver should display the contents of a data module named 
“bootid” which contains in it's data area the following structure: 

/* bootid_body*/ 
Struct bootid_body { 

char *mfgname; /* Manufacturer Name */ 
char *cpumoduletype; /* CPU Module Type */ 
char *teesrelease; /* TEES Release */ 
char *imagebuilddate; /* Image Build Date */ 
u_int 16 majv; /* Major Version*/ 
u_int 16 minv; /* Minor Version */ 
u_int 16 sv1; /* Sub-Version 1 */ 
u_int 16 sv2; /* Sub-Version 2 */ 

 u_int 16 sv3 /* Sub-Version 3 */
u_int 16 dv; /* Development Version */ 
}; 

Os9 Edimod shall be used to generate the heater file and the  
"bootid" module using the following config.des file: 

#cinclude "defines.h" /*this file contains customization for the module */ 
#include <module.des> /* required for module definitions in modhcom  */ 

struct bootid_body /* this is the bootid module structure */
 
{ 


pointer u_int32 mfgname = mn, "Manufacturer Name"; 
    pointer u_int32 cpumoduletype = cmt, "CPU Module Type"; 


pointer u_int32 teesrelease = tr, "TEES Release"; 
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    pointer u_int32 imagebuilddate = ibd, "Image Build Date "; 
u_int16 majv, "Major Version"; 
u_int16 minv, "Minor Version"; 

u_int16 sv1, "Sub-Version 1"; 
u_int16 sv2, "Sub-Version 2"; 
u_int16 sv3, "Sub-Version 3"; 
u_int16 dv, "Development Version";

}, "bootid_body"; 

string mn = MfgName;
string cmt = CPUModuleType; 
string tr = TEESRelease; 
string ibd = ImageBuildDate; 
string mod_name = "bootid";

init bootid_body 
{ 
  majv = MajorVer; 

   minv = MinorVer;
sv1 = SubVer1; 

 
 

sv2 = SubVer2;
sv3 = SubVer3;

}; 

init modhcom 
{ 
  _maccess = 0x555; 
  _mtype = MT_DATA; 
  _mlang = 0; 
  _mattr = 0x80; 
  _mrev  = 1; 
  _medit = 1; 
}; 

module 
{ 
  modhcom, 
bootid_body 

}; 

9.2.8.2.1 Datakey 

This driver provides full capability for manipulating Datakey devices.  Datakeys of size 
2Mbit and above as listed in Section 9.2.6 of these specifications shall be supported. 
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10.6.2.1 Modem default configuration 

The Modem shall contain the following default configurations: 

ACTIVE PROFILE: 

B1 E1 L1 M1 N0 Q0 T V1 W0 X4 Y0 &C1 &D0 &G0 &J0 &K0 &Q5 &R1 &S0 &T5 
&X0 &Y0 

S00:001 S11:095 
S01:000 S12:050 
S02:043 S18:000 
S03:013 S25:005 
S04:010 S26:001 
S05:008 S36:007 
S06:002 S38:020 
S07:050 S46:138 
S08:002 S48:007 
S09:006 S95:000 
S10:014 

The Modem shall have a switch (S1) and shall be factory configured as follows: 

 S1 DESCRIPTION OPEN CLOSE 

1 Modem  Select Smart Modem Lock 
2  “SMART Modem DB-9 

Aux” Sel 
DTE DCE 

3 RTS Overide Normal RTS High 
4  “Modem /DB9 DTE Serial” 

Sel 
Modem DB9-DTE 

All switches shall be in the OPEN position as factory default except for position #2, 
which shall be closed as default. User shall be able to disable the SMART Modem Mode 
and set user baud rate, handshaking, and parity.   
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10.8.2.1 Modem default configuration 

The Modem shall contain the following default configurations: 

ACTIVE PROFILE: 

B1 E1 L1 M1 N0 Q0 T V1 W0 X4 Y0 &C1 &D0 &G0 &J0 &K0 &Q5 &R1 &S0 &T5 
&X0 &Y0 

S00:001 S11:095 
S01:000 S12:050 
S02:043 S18:000 
S03:013 S25:005 
S04:010 S26:001 
S05:008 S36:007 
S06:002 S38:020 
S07:050 S46:138 
S08:002 S48:007 
S09:006 S95:000 
S10:014 

The Modem shall have a switch (S1) and shall be factory configured as follows: 

 S1 DESCRIPTION OPEN CLOSE 

1 Modem  Select Smart Modem Lock 
2  “SMART Modem DB-9 

Aux” Sel 
DTE DCE 

3 RTS Overide Normal RTS High 
4  “Modem /DB9 DTE Serial” 

Sel 
Modem DB9-DTE 

All switches shall be in the OPEN position as factory default except for position #2, 
which shall be closed as default. User shall be able to disable the SMART Modem Mode 
and set user baud rate, handshaking, and parity.   
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CHAPTER 10-SECTION 9 
MODEL 2070-7G UNIVERSAL TIME BASE MODULE 

10.9.1 Model 2070-7G Universal Time Base Module  

The Model 2070-7G Universal Time Base Module shall consist of a GPS receiver with 
antenna and a microprocessor-based circuit.  It shall read raw GPS time data and accept 
user commands via Com 2 as defined elsewhere in these specifications.  The Model 
2070-7G Universal Time Base Module shall be a Plug-in Style Card version for the 
Model 2070 Controller. The Model 2070-7G shall be provided with two communications 
channels Com 1 and Com 2. Com 1 shall be use to establish  serial communications 
between the Model 2070 Controller and a GPS receiver resident in the Model 2070-7G 
Universal Time Base Module.  Com 2 shall be switch selectable between a Config Mode 
to the GPS receiver and a straight serial port for the Model 2070 Controller.  

10.9.2 GPS Receiver/Antenna 

The Model 2070-7G shall be provided with a Land-Based L1, C/A code GPS Receiver 
operating at a frequency of 1575.42MHz. The GPS Receiver shall contain a minimum of 
20 Channels. The receiver shall have a tracking sensitivity level greater than -159dBm at 
the receiver input. 

The Model 2070-7G shall be provided with an active permanently mount GPS Antenna. 
The Antenna mount shall consist of GPS roof-mount antenna with double threaded bolt, 
through hole, wing nut fastener, and locking nuts. The mounting shall consist of a 
Bulkhead mount with 0.8 inch threaded wing nut. 

The Antenna System shall be comprised of an Antenna Element, Cable and Connector, 
and Low Noise Amplifier (LNA). 

The Cable and Connector shall consist of a 2 Meter RG174/U Coaxial cable terminated at 
the non-antenna end with an SMA male straight connector. 

The Antenna Element shall use Right Handed Circular Polarization (R.H.C.P) and shall 
have a minimum Gain of +5 dBi. The antenna shall have a VSWR of 1.5:1 max. and an 
output impedance of 50 Ohms.  

The Low Noise Amplifier shall operate from a 3.3 to 5.5 V DC source and shall provide 
an Outer Band Attenuation of 20dB min. at Fo ± 50 MHz and a Gain of 31dB min. 
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The Overall Performance of the Antenna System including Antenna Element, LNA and 
Coax Cable shall be a follows: 

Center Frequency: 1575 1575.42 MHz 
Gain 27dB min.
Noise Figure 2.0 dB max. 
Axial Ratio 3.0 dB max. 
Bandwidth 2 MHz min.
VSWR 2.0:1 max.
Output Impedance 50 Ohms 

10.9.3 Default Configurations 

The Model 2070-7G Universal Time Base Module shall have the following default 
configuration parameters:  

Baud Rate 1200 bps 
Time Zone 8, Pacific Time Zone 
New Line Character ASCI Carriage Return, Except QC, which 

CR+LF 
Hour Format 24 hour ( Military Time) 
Daylight Savings Time Enabled 
Begin DST Clock Correction March, Second Sunday at 02:00AM 
End DST Clock Correction November, First Sunday at 2:00 AM 

These parameters shall configurable using the QS Command Set as defined in Section 
10.9.4 of these specifications. 

10.9.4 QS Command Set 

The “Q” Commands 
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“Q” commands shall be used to request information from the Model 2070-7G, such as 
global position, date and time. The Model 207-7G shall support the “Q” commands as  
listed in the following table. 

Model 2070-7G "Q" COMMANDS 
COMMAND RETURNS FORMAT EXAMPLES 

QA n1 n2 0 0 Status, DOY, 
time 13 byte Binary string See detail comments 

below 

QD Date and 
Day of year YY/MM/DD/day {newline} 02/02/05/036 

QT TIME mHH:MM:SS:Thtd {newline} A10:51:21:697 
_17:45:05:489D 

QC 
Date, time 
status and 

day of week 

YYMMDDHHmmSSThtLW 
{cr+lf} 020821231706945Y6 

QD, QT, QL 
& QC Message ASCII string 

“NOT LOCKED ON” NOT LOCKED ON 

QM Data stored 
in ROM 

Bw:Dx:My:Ncr:Oz 
Baud: DST: 12/24: new line: 

TimeZone 

B7:D0:M1:Ncr:O6 
{newline} 

QV Firmware 
version ASCII version number v1.2 

QI 
Get Daylight 
saving time 

configuration 
bMbsbhbmeMesehem{newline} 0302020011010200 

{newline} 

QL 
Get Position 
(latitude and 
longitude) 

DD.MM.SS.THTA 
ddd.mm.ss.thtO 38.53.23.123N 

077.00.27.123W

 “Q” Commands 

QD When the “QD” command is received by the Model 2070-7G it shall respond with  
either the ASCII message “NOT LOCKED ON” or with the date in the format 
YY/MM/DD/day followed by the new line character. “doy” is the day of the year in a 3 
digit format, January 1 being 001. If the Model 2070-7G has not yet found at least one 
satellite to insure correct data, the response shall be “NOT LOCKED ON”. 

TEES 2009 Errata No. 1 January 21st , 2010 Page 13 



 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

An example of a normal response from the Model 2070-7G to a “QD” command sent to 
it would be “02/02/05/036(new line character)”. This sample data stream would represent 
February 5, 2002 and that date would be the 36th day of the year 2002. 

Note: If the device is configured for a time zone other than the local time zone, the date 
and “doy” shown could differ from the local date, depending on the time of day. 

QT When the “QT” command is received by the Model 2070-7G it shall respond with 
either the ASCII message “NOT LOCKED ON” or with the time of day in the format of 
an A or a P or an ASCII space (to signify A.M. or P.M. or 24 hour time format) 
immediately followed by “HH:MM:SS:Tht” and a “D”, if Daylight Savings Time 
function is “Enabled” and ending with the new line character. 

Two sample “QT” responses are: 
“A10:51:21:697{NEW LINE}”, which could be interpreted as 10:51 A.M. plus 21.697 
seconds and not corrected for daylight savings time. 
“_17:45:05:489D{new line}”, which could be interpreted as 1745 plus 5.489 seconds 
(using the 24 hour format), with Daylight Savings Time Enabled. The “_” represents an 
ASCII “space” character and signifies that the output is in 24 hour format. 

As with the “QD” command, if the Model 2070-7G is not receiving a valid signal from at 
least one satellite, the response to a “QT” command shall be the ASCII message “NOT 
LOCKED ON”. 

QC This command reply shall provide a combination of the information found in the 
“QT” and “QD” commands but in slightly different format and with some additional 
information. 

As with the “QT”, “QL” and “QD” commands, the message “NOT LOCKED ON” shall 
be the reply if the Model 2070-7G does not have at least one satellite in view to 
determine the precise time and date. 

A special synchronization character in the data stream (either Y or N) shall signify 
whether or not the date and time data are synchronized with UTC (Universal Coordinated 
Time).  

In order for the Model 2070-7G to report fully synchronized data with the special 
character changed to “Y”, the unit must be tracking at least 4 satellites. If the 
synchronization character is “N” the time reported will be less precise but still within a 
few milliseconds of the UTC synchronized time. The “QC” command hour format is 
always 24 hour (military time) since there is no character in the data stream to indicate 
A.M. or P.M. An additional bit of information included in the “QC” data stream is a 
“day of the week” number. The number 0 (zero) indicates Sunday, 1 indicates Monday 
and so on through 6, which indicates Saturday. Unlike the “QT” and “QD” commands, 
the “new line” character shall not be changed.  It shall always be ASCII “carriage return 
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+ line feed”. The format of the “QC” data stream shall be YYMMDDHHmmSSThtLW 
followed by an ASCII carriage return and line feed. 

A sample “QC” data steam generated by the Model 2070-7G would be: 

“02032123176945Y6{cr+lf}”. This data stream would be  interpreted as March 21, 
2002, the time, in 24 hour format, would be 2317 plus 6.945 seconds, the time is 
synchronized to UTC (Y) and the day of the week is Saturday (6). Note that the data 
stream does not indicate whether or not Daylight savings time is “Enabled or Disabled”. 

QM The “QM” command shall reply with the parameters stored in non-volatile memory, 
which shall be the baud rate, daylight savings time enable-disable, time format, new line 
character and time zone. Parameters shall be separated by a colon and the data stream 
shall be terminated with the new line character. The data stream 
B7:DO:M1:Ncr:O6{newline} would represent a baud rate = 19200 bps, Daylight savings 
time = disabled, 12 hour time reporting format, new line character = carriage return and 
Time Zone = Central. This command shall be used to determine the current 
configuration. 

QV When the “QV” command is received by the Model 2070-7G it shall reply with the 
firmware version number.  The format for the firmware version shall be as VX.X where 
X.X shall digits from 0 to9.  An example of a response to the QV command would be 
“V1.2” without the quotation marks. The “NOT LOCKED ON” message shall never 
reply to this query command. 

QI The “QI” command shall replay the currently loaded Daylight saving time 
parameters; these shall be stored in the non-volatile memory. A total of 8 parameters are 
shall be sent. The data stream is bMbsbhbmeMesehem{newline} and the parameters are 
as follow: 

• Begin Month (bM). The month when starts to observe the DST changes. This 
value shall be a two digits number. 01 means January, 02 February, 03 March and 
so on. 

• Begin Sunday (bs). The Sunday number of “begin month (bM)”. This value shall 
be a two digits number. 

• Begin Hour (bh) and Begin Minutes (bm). The time when starts to observe the 
DST. This time shall be expressed in a 24 hour format.  

• End Month (eM). The month when ends the DST changes. This value shall be a 
two digits number. 01 means January, 02 February, 03 March and so on. 

• End Sunday (es). The Sunday number of “end month (eM)”. This value shall be a 
two digits number. 

• End Hour (eh) and End Minutes (em). The time when the DST observation ends. 
This time shall be expressed in a 24 hour format. 
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An example data stream 0302020011010200{newline} would represent DST clock adjust 
will begin at second Sunday of March at 02:00 AM and DST will end at first Sunday of 
November at 02:00 AM. 

When the Model 2070-7G module detects any of both DST conditions, either Begin or 
End, it corrects the time by adding or subtracting one hour to local time. Once “begin 
DST” conditions met (Month, Sunday and time) it adds one hour to local time. When 
“end DST” conditions met (Month, Sunday and time) it subtracts one hour to local time. 
The Model 2070-7G shall always respond to this command. 

QL The “QL” command will replay the latitude and longitude of the current Global 
Position expressed in degrees, minutes, seconds and milliseconds, north (N) or south(S) 
for Latitude, east (E) or west (W) for longitude. The data stream shall be expressed as 
follows, DD.MM.SS.THTA_ddd.mm.ss.thtO{newline}. 

• DD = latitude degrees 
• MM = latitude minutes 
• SS = latitude seconds 
• THT = latitude milliseconds 
• A = latitude, North or South 
• ddd = longitude degrees 
• mm = longitude minutes 
• ss = longitude seconds 
• tht = longitude milliseconds 
• O = longitude, East or West 

An example data stream 38.53.23.123N_077.00.27.123W{newline} would represent 38 
degrees latitude north, with 53 minutes, 23 seconds and 123 milliseconds and 077 
degrees longitude west with 00 minutes, 27 seconds and 123 milliseconds. As with the 
“QT”, “QC” and “QD” commands, the message “NOT LOCKED ON” shall be the 
response if the Model 2070-7G does not have at least one satellite in view to determine 
the precise position. 

Please note: the “_” represent an ASCII space. 

QA The “QA” command differs from the other Q commands in that it must include two 
additional user selected variables n1 and n2, and two fixed variables n3 and n4, which are 
always zero. The output from the QA command depends on the variables sent with the 
command. It also differs from the other Q commands in that the information returned is 
not ASCII but rater binary. A list of the user defined variables and the information 
returned follows. 

User defined variables 
n1– Time zone. The variable entered must be the sum of an ASCII 0 + (0 – 11) 
depending on the time zone desired. For example ASCII 38 signifies time zone 8, Pacific. 
n2 – Daylight savings time correction, 0 = disabled, 1 = enabled. 
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Possible replies from the Model 2070-7G to a QA command 
Byte 0 
Bits 1-3 are not used. 
Bit 4 is 0 if valid time is not currently available and 1 if time is valid. 
Bit 5 is 1 during the initialization phase only (before first lock on, i.e. LED changes to 

green for the first time. This bit changes to 0 at the first lock on and never changes 
even in subsequent amber conditions. 

Bit 6 is always 0. 
Bit 7 is normally 0 but if no satellite information is received for 24 hours, this bit will be 

1. 
Bit 8 is not used. 

Byte 1 
Bits 1-4 are not used, always zero. 
Bits 5-6 are always 0 indicating that the time is in 24-hour format. 
Bit 7, Daylight Savings Time indicator is 1 when DST is enabled and the date is within 

the DST period. This bit is 0 if DST correction is disabled or the date is outside of 
the DST period. 

Bit 8 is not used, always zero. 

Bytes 2 and 3 
Milliseconds portion of current time, the Hex equivalent of BCD. 

Byte 4 
Seconds portion of current time, the Hex equivalent of BCD. 
Byte 5 
Minutes portion of current time, the Hex equivalent of BCD. 
Byte 6 
Hours portion of current time, the Hex equivalent of BCD. 
Bytes 7 and 8 
Day of Year, the Hex equivalent of BCD. 
Byte 9 
Year (this byte is actually the offset from 1986) i.e. 18 = 2004, the Hex equivalent of 
BCD. 
Bytes 10 and 11 
Always zero. 
Byte 12 
Always a new line character (CR). 

The “S” Commands 
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The Model 2070-7G shall accept instructions from the user in the form of “S” (Set) 
commands. The “S” commands, their variables, and their meanings that shall be 
supported shall consist of the following: 

Model 2070-7G "S" COMMANDS 

COMMAND NAME OF 
COMMAND 

"n" 
variable 

SETTING 
(default) (Notes) 

SBn SET BAUD RATE 

0 Reserved 
1 Reserved 
2 Reserved 
3 (1200) 
4 2400 
5 4800 
6 9600 
7 19200 
8 38400 

SDn SET DAYLIGHT 
SAVINGS TIME 

0 Disabled 

1 (Enabled) 

SMn 
SET 12 OR 24 
HOUR TIME 

FORMAT 

0 (24 Hour) 

1 12 Hour 
(AM/PM) 

SNn SET NEW LINE 
CHARACTER 

ASCII 
characters 

except 
colon and / 

(carriage 
return) 

SOn SET TIME ZONE 

0 Time zone 0 UTC 
1 Time zone 1 
2 Time zone 2 
3 Time zone 3 
4 Time zone 4 
5 Time zone 5 Eastern 
6 Time zone 6 Central 

7 Time zone 7 Mountai 
n 

8 (Time zone 
8) Pacific 

9 Time zone 9 Alaska 
: (colon) Time zone 10 Hawaii 
; (semi­
colon) Time zone 11 

SI1bMbsbhbmeMeseh 
em 

SET DAYLIGHT 
SAVING TIME bM 

(Begin 
03 
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CONFIGURATION 

month) 

bs 
(Begin 

Sunday) 
02 

bh (Begin 
hour) 02 

bm 
(Begin 

minutes) 
00 

eM (End 
month) 11 

es (end 
Sunday) 01 

eh (end 
hour) 02 

em 
(End 

minutes) 
00 

 “S” Commands 

“S” Commands shall be sent to the Model 2070-7G without an “end of line” character. 

The Model 2070-7G shall not send any acknowledgement when it receives an “S” 
command however the QM command can be used to confirm the change was made. All 
setting changes shall be stored in non-volatile memory and used in place of the factory 
default settings. 

The following describes the “S” commands that shall be supported by Model 2070-7G:  

SBn (Set Baud Rate). This command shall be used to change the Model 2070-7G’s serial 
communication speed. The baud rate of the controller and the Model 2070-7G must be 
the same. When the unit is first powered up it shall be configured with the factory default 
baud rate of 1200. 

When communications between the Model 2070-7G and the controller is established, the 
SB command can be used to change the baud rate to the preferred speed. The available 
baud rates are shown in "S" Commands table. Generally the highest baud rate, that 
provides reliable communication, should be used. For example, to change the unit’s 
default baud rate to 4800 baud, the proper “S” command to send would be “SB5” 
(without quotation marks). Any baud rate changes will go onto effect immediately. 

SDn (Enable/Disable Daylight Savings Time). This command shall be used to enable or 
disable the device’s one hour offset to accommodate Daylight Savings Time rules. If the 

TEES 2009 Errata No. 1 January 21st , 2010 Page 19 



 

 
 

 

 

 

  
 
 

 

 
 

 
 

 

 

 

 

unit is to be used to output local time in an area that observes Daylight Savings Time  
rules, the “SD1” command should be used. The factory default setting is “Enabled”, 
which means the Model 2070-7G will automatically adjust the local time output by one 
hour at the beginning and end of the Daylight Savings Time period. Users can change the 
configuration when these changes must occur with the SI1 command. If the unit will be 
used in areas that do not observe Daylight Savings Time, the appropriate “S” command 
to use would be “SD0”. 

SMn (Set time output format). This command shall be used to specify how the time of 
day data will be formatted. The factory default setting is the 24 hour, Military Time, 
format. If the user prefers to have the data output in a 12 hour format, (with A.M. or P.M. 
noted) the “SM1” (without the quotation marks) command must be sent once to change 
the format setting. 

SNn (Set new line character). The Model 2070-7G’s response to a valid “Q” command 
shall be a data stream that ends with a “new line” character. The default new line 
character is an ASCII carriage return. If the user prefers to have the data stream end in 
different ASCII character it can be changed using the “SN” command. Any ASCII 
character except the “/’ (slash) and the “:” (colon) characters may be used as the variable.  
For example to use “#” as the new line character the proper command to send would be 
“SN#” (without the quotation marks). Only one “new line character” is permitted.  

SOn (Set time zone). This command allows the user to set the Model 2070-7G’s output to 
reflect the local time. Each time zone is assigned a number or ASCII character that is 
used as the variable for the “SO” command. The Model 2070-7G firmware shall 
accommodate time zones 0 through 11. Time zone 0 shall be used to output UTC 
(Universal Coordinated Time) or GMT (Greenwich Mean Time) if the user prefers that 
reference instead of local time. The default factory value shall be 8, as listed under 
default configurations, which shall represent Pacific Standard Time in the United States. 

SI1bMbsbhbmeMesehem (Set daylight saving time parameters). This command shall 
allow the user to set the Model 2070-7G’s daylight saving time settings. The modification 
of these parameters will determine when DST begin & end: 

• Begin Month(bM). The month when starts to observe the DST changes. This 
value shall be a two digits number. 01 means January, 02 February, 03 March and 
so on. 

• Begin Sunday(bs). The Sunday number of “begin month (bM)”. This value shall 
be a two digits number. 

• Begin Hour(bh) and Begin Minutes(bm). The time when starts to observe the 
DST. This time shall be expressed in a 24 hour format.  

• End Month(eM). The month when ends the DST changes. This value shall be a 
two digits number. 01 means January, 02 February, 03 March and so on. 

• End Sunday(es). The Sunday number of “end month(eM)”. This value shall be a 
two digits number. 
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• End Hour(eh) and End Minutes(em). The time when the DST observation ends. 
This time shall be expressed in a 24 hour format. 

These parameters shall be set in the Non-Volatile memory. 

10.9.5 Config Mode 

The Model 2070-7G Module shall be provided with a switch allowing the user to switch 
Com 2 into Config Mode.  In Config Mode, Com 2 loops back to the GPS Receiver and 
provides the user with a communications port to run Q and S Commands to configure the 
GPS receiver or query it for data. During Config Mode, the Config Mode LED indicator 
shall be turn ON to indicate configuration mode.  When the Config Model is OFF, Com 2 
shall consist of a serial port (serial pass through) to the Model 2070 Controller.  

10.9.6 Connectors 

The Model 2070-7G Universal Time Base Module shall contain the following connectors 
in the Faceplate: 

Antenna SMA Connector
Com 2 Port (C22S) DB9 Female Connector 

 

10.9.7 Data Output 

When communicating to the GPS Receiver, the Date, Time, Day of Week, Signal Status, 
and Global Position shall be available. Data format shall be as defined in Section 10.9.4 
of these specifications and the NMEA 0183 Standard.  Serial Communications shall be 
software selectable at 1200, 2400, 4800, 9600, 19200 or 38400 bps. 

10.9.8 Protocols 
The Model 2070-7G shall support the NMEA 0183 Standard, Version 2.1 or later, as 
defined by the National Marine Electronics Association and the QC Command Set as 
defined in Section 10.9.4 of these specifications.  A dipswitch marked "CMode" shall be 
provided which allows for the selection of one of three modes. The communication 
modes shall consist of a "NORM" (Normal Mode), "NB" (Normal Broadcast Mode) and 
GPS. When the CMode is in the "NORM" (Normal Mode) ON position, the Model 
2070-7G shall respond to the QS command set as defined elsewhere in these 
specifications. When the dipswitch CMode is in the "NB", (Normal Broadcast Mode) 
ON Position, and the Model 2070-7G shall operate in a broadcast mode and shall not 
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respond to the QS command set.  When operating in the NB mode, the Model 2070-7G 
shall use the default settings as defined in section 10.9.2. 

When the CMode is in the "GPS", (GPS pass through mode) ON position, the Model 
2070-7G shall act like a standard NMEA 0183 compliant GPS receiver.  As a minimum, 
when set on GPS mode, the Model 2070-7G shall support the following NMEA 2.0 
Standard sentences: RMC, GGA, GSA, GSV, GLL and ZDA.  The sentences shall be 
preceded by the standard generic Global Positioning System (GPS) talker ID "GP". 

=== GLL - Geographic Position - Latitude/Longitude === 

1 2 3 4 5 6 7 8 
$-­
GLL 

,llll.ll ,a ,yyyyy.yy ,a ,hhmmss.ss ,a ,m ,*hh

 $--GLL,llll.ll,a,yyyyy.yy,a,hhmmss.ss,a,m,*hh<CR><LF> 

Field Number:  

1. Latitude 
2. N or S (North or South) 
3. Longitude 
4. E or W (East or West) 
5. Universal Time Coordinated (UTC) 
6. Status A - Data Valid, V - Data Invalid 
7. FAA mode indicator (NMEA 2.3 and later) 
8. Checksum 

=== GGA - Global Positioning System Fix Data === 

Time, Position and fix related data for a GPS receiver. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
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$-­
GGA 

,hhmmss.ss ,llll.ll ,a ,yyyyy.yy ,a ,x ,xx ,x.x ,x.x ,M ,x.x ,M ,x.x ,xxxx *hh 

$--GGA,hhmmss.ss,llll.ll,a,yyyyy.yy,a,x,xx,x.x,x.x,M,x.x,M,x.x,xxxx*hh<CR><LF> 

Field Number:  

1. Universal Time Coordinated (UTC) 
2. Latitude 
3. N or S (North or South) 
4. Longitude 
5. E or W (East or West) 
6. GPS Quality Indicator,

 - 0 - fix not available, 
- 1 - GPS fix, 
- 2 - Differential GPS fix 

(values above 2 are 2.3 features) 
- 3 = PPS fix 
- 4 = Real Time Kinematic 
- 5 = Float RTK 
- 6 = estimated (dead reckoning) 
- 7 = Manual input mode 
- 8 = Simulation mode 

7. Number of satellites in view, 00 - 12 
8. Horizontal Dilution of precision (meters) 
9. Antenna Altitude above/below mean-sea-level (geoid) (in meters) 
10. Units of antenna altitude, meters 
11. Geoidal separation, the difference between the WGS-84 earth 
     ellipsoid and mean-sea-level (geoid), "-" means mean-sea-level 

below ellipsoid 
12. Units of geoidal separation, meters 
13. Age of differential GPS data, time in seconds since last SC104 
     type 1 or 9 update, null field when DGPS is not used 
14. Differential reference station ID, 0000-1023 
15. Checksum 

Example:  
$GPGGA,180844.000,3211.10532,N,11055.20380,W,0,00,99.0,779.59,M,-27.7,M, ,*69 
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=== RMC - Recommended Minimum Navigation Information === 

1 2 3 4 5 6 7 8 9 10 11 12 13 
$-­
RMC 

,hhmmss.ss ,A ,llll.ll ,a ,yyyyy.yy ,a ,x.x ,x.x ,xxxx ,x.x ,a ,m *hh 

 $--RMC,hhmmss.ss,A,llll.ll,a,yyyyy.yy,a,x.x,x.x,xxxx,x.x,a,m*hh<CR><LF> 

Field Number: 

1. UTC Time 
2. Status, V=Navigation receiver warning A=Valid 
3. Latitude 
4. N or S 
5. Longitude 
6. E or W 
7. Speed over ground, knots 
8. Track made good, degrees true 
9. Date, ddmmyy 
10. Magnetic Variation, degrees 
11. E or W 
12. FAA mode indicator (NMEA 2.3 and later) 
13. Checksum 

A status of V means the GPS has a valid fix that is below an internal 
quality threshold, e.g. because the dilution of precision is too high  
or an elevation mask test failed. 

Example:  
$GPRMC,180845.000,V,3211.105,N,11055.204,W,0.0,0.0,271009,9.4,E*6E 

=== ZDA - Time & Date - UTC, day, month, year and local time zone === 
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1 2 3 4 5 6 7 
$-­
ZDA 

,hhmmss.ss ,xx ,xx ,xxxx ,xx ,xx *hh 

$--ZDA,hhmmss.ss,xx,xx,xxxx,xx,xx*hh<CR><LF> 

Field Number: 

1. UTC time (hours, minutes, seconds, may have fractional subsecond) 
2. Day, 01 to 31 
3. Month, 01 to 12 
4. Year (4 digits) 
5. Local zone description, 00 to +- 13 hours 
6. Local zone minutes description, apply same sign as local hours 
7. Checksum 

Example: $GPZDA,160012.71,11,03,2004,-1,00*7D 

10.9.9 LED Indicators 

Function LEDs 
Com 1 TxD Green or Red 

RxD Green or Red 
Com 2 TxD Green or Red 

RxD Green or Red 
Config Mode Green or Red 
Tracking Tri-Color 

10.9.10 Model 2070-7G Tracking 

The Model 2070-7G Universal Time Base Module shall be provided with the following 
tracking functionality:  

The Model 2070-7G shall be equipped with a tri-color LED (Light Emitting Diode) to 
indicate the unit’s status during operation; the LED shall be located at the faceplate and 
labeled as TRACKING as shown in detail A10-9.  
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The various states of the TRACKING LED indicator and their meanings shall be as 
described in the section below. 

Power up phase:  At power up, the 2070-7G’s microprocessor shall read the five 
parameters stored in the unit’s non-volatile memory. These parameters are Baud Rate, 
Daylight Savings Time mode and configuration, Time Zone, Military Time format and 
new line character. The default values shall be read from memory if they have not been 
modified. Next, the communications port shall be initialized and the speed set to the 
stored baud rate parameter. The remaining three communications parameters shall be 
fixed at 8 data bits, no parity and 1 stop bit. 

The power up process shall take approximately 200 milliseconds. During this period the 
unit may not respond to any “S” or “Q” commands and the LED will start flashing green. 

GPS initialization phase: After the power up phase is complete the unit will query the 
GPS receiver to see if it is already initialized. This is usually the case when the unit is 
powered up. If there is not data output, the GPS receiver will be initialized by the 
firmware program, using initialization commands and known variables. 

This process shall take approximately 1 second. During this period, the Model 2070-7G 
may not respond to any “Q” or “S” commands and the LED shall flash red, once per 
second. 

Signal acquisition phase:  Once the GPS initialization phase is complete, it shall take 
from 3 to 180 seconds for the unit to acquire and process the first satellite’s signal.  When 
the Model 2070-7G has received and processed the first satellite’s information, 
unsynchronized time/date information shall be available using the “QC” data stream and 
the synchronization character shall be “N”. When the synchronization character is “N”, 
the “QC”, and “QT” and “QD” replies will be complete but time is not fully synchronized 
to UTC. 

When unsynchronized data is available, the LED shall flash  green and red. 

Fully synchronized phase:  When the 2070-7G has acquired information from 4 satellites 
its output will be synchronized to UTC (Universal Coordinated Time.  When the unit is 
synchronized to UTC it is said to be “LOCKED ON”.  At this point the “QT”, “QD”, 
“QL” and “QC” replies will contain the most accurate information (time and location) 
possible. 

When the unit is fully synchronized (LOCKED ON), the synchronization character shall 
the letter “Y” in the “QC” data stream and the LED indicator shall be solid green and red 
flashing once per second. 
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10.9.11 Power Requirements 

The power requirements of the Model 2070-7G Universal Time Base Module shall be 
within the power limitations of the Model 2070 UNIT as describe elsewhere in this 
specifications. 

10.9.12 Environmental 

The Model 2070-7G Universal Time Base Module shall operate within the specifications 
listed in Chapter 1 Section 1.8.4. 

10.9.13 Form Factor 
See A10-9 for Details 
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APPENDIX A1 
CHAPTER 1 DETAILS 
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M104 – Connector A1-1 
M50 & Circular Plastic Connectors A1-2 



- P L U G - S O C K E T 

C A B L E S I D E 

P L A S T I C C I R C U L A R P L U G A N D S O C K E T C O N N E C T O R 

J a c k s c r e w 
P l u g 

J a c k s c r e w 
S o c k e t 

C O N N E C T D R P I N A R R A N G E M E N T 

 

N O T E S : 

1 . G u i d e P i n s & S o c k e t s , a n d J a c k s c r e w s a r e c e n t e r e d 
s y m m e t r i c a l t o c o n n e c t o r . 

2 . K e y : — s o c k e t 
- p l u g 

3 . A l l d i m e n s i o n s s h o w n a r e i n i n c h e s . T I T L E : C O N N E C T D R D E T A I L 
M 5 0 & C I R C U L A R P L A S T I C 

C O N N E C T D R 
1 - 2 1 - 2 0 1 0 , E R R A T A 1 NO S C A L E 

T E E S 2 0 0 9 Al-2 



 

 
APPENDIX A2 

CHAPTER 2 DETAILS 
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Model 170E Controller Unit Diagram A2-1 
Model 170E Controller Unit Block Diagrams A2-2 
Model 170E Input Port Address A2-3 
Model 170E Output Port Address A2-4 
Model 400, 400B and 400BE Modem A2-5 
Model 412C Program Module & Connectors M170 & M170E A2-6 
Model 400D Dial-Up and 400N Ethernet Module 	 A2-7 
Model 400F Fiber Module A2-8 

NOTES: 
1. Program module’ height and width dimensions are maximum. 
2. C1 connector Pins 1, 14, 92 & 104 shall be connected to the controller unit DC 

logic ground. 
3. All function under connector C2 & the terminal block T-1 are in reference to 

the MODEM 
4. Detail Definitions: 

BL = BLANKING 
CC = CHARACTER CONTROL OR STROBE 
CD = CARRIER DETECT  
CH = CHARACTER 
CTS = CLEAR TO SEND 
DP = DECIMAL POINT 
LS = LEAST SIGNIFICANT 
MS = MOST SIGNIFICANT 
NA = PRESENTLY NOT ASSIGNED.  CANNOT BE USED BY 

THE CONTRACTORS FOR OTHER PURPOSES. 
NLS = NEXT LEAST SIGNIFICANT 
NMS = NEST MOST SIGNIFICANT 
P&I = PHASE AND INTERVAL 
RTS = REQUEST TO SEND 
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TOP V I E W 
TOP 

SIDE V I E W

CARD EDGE 
PIN FUNCTION 

A DC GROUND 
B DC GROUND 
C +12 V D C 
D +12 V D C 
E - 1 2 V D C 
F - 1 2 V D C 
H NA 
J NA 
K DCD 
L RTS 
M TXD 
N CTS 
P RXD 
R NA 
S NA 
T NA 
U NA 
V NA 
w NA 
X NA 
Y NA 
z NA 

DB9-PIN ASSIGNMENT 
PIN FUNCTION 

1 DCD 
2 RXD 
3 TXD 
4 NA 
5 IFC GND 
6 NA 
7 RTS 
8 CTS 
9 NA 

RJ-11 PIN-OUT 
PIN FUNCTION 

2 TIP TERMINAL 
3 RING TERMINAL 

R J 4 5 ETHERNET PIN ASSIGNMENT 
PIN FUNCTION PIN FUNCTION 

1 TX + 5 NA 
2 TX - 6 NA 
3 RX + 7 NA 
4 R X - 8 NA 

NOTE: 

All d imens ions shown are in inches.

T ITLE: 

MODEL 400D & 400N 

1 - 2 1 - 2 0 1 0 , ERRATA 1 NO SCALE

TEES 2009 A 2 - 7 

 



 

 

APPENDIX A3 
CHAPTER 3 DETAILS 
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Model 200 Switch Pack, 204 & 205 CONNECTOR DETAILS A3-1 
Model 208 T170 Monitor Units A3-2 
Model 210 T170 Monitor Unit A3-3 
Model 210 T170 Monitor Unit A3-4 
Programming Card Connector & Wiring Assignments 
C2 Modem Harness A3-5 
Model 206L Power Supply A3-6 
C11 Harness A3-7 
C2 Serial Harness A3-8 
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C2P 

S E E NOTE 2 

C2 MODEM HARNESS 

C 2 P C O N N E C T O R A S S I G N M E N T 
P I N F U N C T I O N P A I R W I R E C O L O R 

A A U D I O I N ——     P A IP A I RR 2 2 W H I T E 
B A U D I O I N G R E E N 
C A U D I O O U T P A IP A I RR 1 1 R E D 
E A U D I O O U T— —    B L A C K 

B a c k p l a n e o f 
C o n t r o l l e r U n i t 

• B l o c k A 

CONNECTDR C2 DETAIL

0 . 3 6 5 0 .22 

CONNECTOR C2S

N O T E S : 

 
 

1 . C a b l e l e n g t h s h a l l b e 3 6 . 0 0 i n m i n i m u m . T h e c a b l e s h a l l b e 2 - p a i r # 2 0 c a b l e c o n d u c t o r s , 
B e l d e n 9 4 0 2 o r e q u a l . T h e f i e l d e n d c o n n e c t i o n s s h a l l b e # 8 s t u d s p r i n g s p a d e t y p e . 

2 . E a c h c o n d u c t o r ( A U D I O I N o r A U D I O O U T ) s h a l l b e l a b e l e d . 
3 . A l l d i m e n s i o n s s h o w n a r e i n i n c h e s . 

TITLE: 
C 2 MODEM H A R N E S S 

1 - 2 1 - 2 0 1 0 , E R R A T A 1 NO S C A L E 

TEES 2009 A 3 - 5 



M O D E L 2 0 6 L P O W E R S U P P L Y M O D U L E 

 

F R O N T V I E W 

M O D E L 2 0 6 L 

R E A R V I E W 

NOTE 3 

R E A R V I E WS I D E V I E W 

C / L 

7 . 4 0 

P O W E R S U P P L Y 
M O D U L E W I R I N G 

D E T A I L 
P I N 
N O . C I R C U I T 

7 + 2 4 V D C 

8 D C G N D 

9 E Q U I P M E N T G N D 

1 0 N A 

1 1 A C - C L E A N 

1 2 A C + C L E A N 

N O T E : 
1. "U" s h a r p e d r o d h a n d l e f a b r i c a t e d o f 0,25±0,05 d i a m e t e r , a l u m i n u m s t o c k , 
w i t h 4,00±0,125 l e n g t h , & r o d c e n t e r t o c e n t e r , s h a l l b e p r o v i d e d , T h e 
h a n d l e s h a l l b e v e r t i c a l l y c e n t e r e d , T h e d e p t h f r o m t h e v e r t i c a l 
c e n t e r l i n e o f t h e h a n d l e r o d t o t h e n o d u l e f r o m p a n e l s h a l l b e 1,25±0,125, 
2 , T h e p o w e r s u p p l y m o d u l e d i m e n s i o n , f r o m p a n e l t o c o n n e c t o r p l u g , s h a l l 
b e 7 , 3 7 5 + 0 , 0 0 0 , - 0 , 1 2 5 
3 , A s t a n d a r d 8 - 3 2 m e t a l s t u d r e t a i n i n g s c r e w s h a l l p r o v i d e p r o p e r 
s e c u r i n g o f t h e p o w e r s u p p l y w h e n i n s t a l l e d i n t h e P D A u s i n g w a s h e r s 
a n d a w i n g n u t , 
4 , C o n n e c t o r B E A U P - 5 4 0 6 o r 
e q u i v a l e n t , 
5 , A l l d i m e n s i o n s s h o w n a r e i n 
i n c h e s , 

T I T L E : 

M O D E L 2 0 6 L P O W E R S U P P L Y 

1 - 2 1 - 2 0 1 0 , E R R A T A 1 NO S C A L E 

T E E S 2 0 0 9 A 3 - 6 



C 1 1 P P L A S T I C C I R C U L A R P L U G 

N O T E 1 

N O T E 3 

C 1 1 P P I N A S S I G N M E N T & L A B E L S 
P I N 1 0 8 - 1 P I N 11 I 4 - 2 P I N 2 1 I 7 - 7 P I N 3 1 D C G # 2 
P I N 2 0 8 - 2 P I N 1 2 I 4 - 3 P I N 2 2 I 7 - 8 P I N 3 2 N C 
P I N 3 0 8 - 3 P I N 1 3 I 4 - 4 P I N 2 3 1 8 - 1 P I N 3 3 N C 
P I N 4 0 8 - 4 P I N 1 4 D C G # 2 P I N 2 4 I 8 - 2 P I N 3 4 N C 
P I N 5 0 8 - 5 P I N 1 5 1 7 - 1 P I N 2 5 I 8 - 3 P I N 3 5 N C 
P I N 6 0 8 - 6 P I N 1 6 I 7 - 2 P I N 2 6 I 8 - 4 P I N 3 6 N C 
P I N 7 0 8 - 7 P I N 1 7 I 7 - 3 P I N 2 7 I 8 - 5 P I N 3 7 N C 
P I N 8 0 8 - 8 P I N 1 8 I 7 - 4 P I N 2 8 I 8 - 6 
P I N 9 D C G # 2 P I N 1 9 I 7 - 5 P I N 2 9 I 8 - 7 
P I N 1 0 1 4 - 1 P I N 2 0 I 7 - 6 P I N 3 0 I 8 - 8 

T A B L E 1 

N O T E S : 

1 . T h e C 1 1 H a r n e s s s h a l l b e a m i n i m u m o f 7 . 5 f t i n l e n g t h . F o u r f e e t o f t h e h a r n e s s w i r e b u n d l e 
s h a l l b e p r o v i d e d w i t h e x t e r n a l p r o t e c t i o n . T h e c o n d u c t o r s s h a l l b e c o m p l i a n t t o s e c t i o n 6 . 5 . 2 
2 . T h e c o n n e c t o r i z e d e n d o f t h e C 1 1 h a r n e s s s h a l l b e l a b e l e d a s C 1 1 . 
3 . E a c h c o n d u c t o r o f t h e l o o s e e n d o f t h e C 1 1 H a r n e s s s h a l l b e l a b e l e d w i t h t h e p o r t 
a s s i g n m e n t a s i n d i c a t e d i n T a b l e 1 . E a c h e n d o f t h e c o n d u c t o r s s h a l l b e c o v e r w i t h o n e i n c h o f 
h e a t s h r i n k a b l e t u b i n g . 
4 . T h e C 1 1 P c i r c u l a r p l a s t i c c o n n e c t o r s h a l l h a v e q u i c k c o n n e c t / d i s c o n n e c t c a p a b i l i t y w i t h t h r e a d 
a s s i s t , p o s i t i v e d e t e n t c o u p l i n g . T h e c o n n e c t o r s h a l l b e U L R e c o g n i z e d , U L 9 4 V — 1 r a t e d a n d 
m a d e o f s t a b i l i z e d , h e a t r e s i s t a n t , s e l f — e x t i n a u i s h i n q t h e r m o p l a s t i c m a t e r i a l . 
5 . T h e m a n u f a c t u r e r s h a l l b e p r o v i d e a b a g w i t h 4 5 # 8 s t u d s p r i n g s p a d e s f o r e a c h C 1 1 
h a r n e s s . 

T I T L E : 
C l l H A R N E S S 

1 - 2 1 - 2 0 1 0 , E R R A T A 1 NO S C A L E 

T E E S 2 0 0 9 A 3 - 7 



S E E NOTE 1 & 2 

C2 SERIAL HARNESS 

C 2 P C O N N E C T O R A S S I G N M E N T 
P I N F U N C T I O N P I N F U N C T I O N 

A N A J R T S 
B N A K R X D 
C N A L T X D 
D N A M C T S 
E N A N G N D 
F N A P N A 
H D C D R N A 

B a c k p l a n e o f 
C o n t r o l l e r U n i t 

CONNECTOR C2 DETAIL 

0 . 3 6 5 

CONNECTOR C2S 

N O T E S : 

1 . C a b l e l e n g t h s h a l l b e 3 6 . 0 0 i n m i n i m u m . T h e c a b l e s h a l l b e 2 4 A W G , 6 c o n d u c t o r s , 
B e l d e n 9 5 3 6 o r e q u a l . T h e f i e l d e n d c o n n e c t i o n s s h a l l b e # 6 s t u d s p r i n g s p a d e t y p e . 

2 . E a c h c o n d u c t o r ( D C D , R T S , R X D , T X D , C T S , G N D ) s h a l l b e l a b e l e d . 
3 . A l l d i m e n s i o n s s h a l l b e i n c h e s . 

TITLE: 
C 2 S E R I A L H A R N E S S 

1 - 2 1 - 2 0 1 0 , E R R A T A 1 NO S C A L E 

TEES 2009 A 3 - 8 
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Sensor Unit and Isolator Details A5-1 
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SIDE V I E W E N D V I E W 

COMPONENT S I D E 

K E Y E D F R O N T 
" P A N E L 

M O D E L 2 2 2 , 2 2 4 & 2 3 2 
C O N N E C T O R A S S I G N M E N T S 

P I N F U N C T I O N ( S E N S O R S ) 
A DC GROUND 
B + 2 4 V D C 

 
* c D E T E C T O R R E S E T 
D I N P U T # 1 
E I N P U T # 1 
F • U T P U T # 1 (C) 
H • U T P U T # 1 (E) 
J I N P U T # 2 
K I N P U T # 2 
L E Q U I P M E N T GROUND 
M A C -
 
N A C + 
P I N P U T # 3 
R I N P U T # 3 
S • U T P U T # 3 ( C ) 
T • U T P U T # 3 (E) 
U I N P U T # 4 
V I N P U T # 4 
w • U T P U T # 2 ( C ) 
X • U T P U T # 2 (E) 
Y • U T P U T # 4 ( C ) 
z • U T P U T # 4 ( E ) 

M O D E L 2 4 2 & 2 5 2 
C O N N E C T O R A S S I G N M E N T S 
P I N F U N C T I O N ( I S O L A T O R S ) 
*A DC GROUND 
*B + 2 4 V D C 
 
C NA 
D I N P U T #1 

E I N P U T #1 

F O U T P U T # 1 ( C ) 
H O U T P U T # 1 (E) 
J I N P U T #2 

K I N P U T t t 2 

L E Q U I P M ENT GROUND 
M A C -

 
N A C + 
P NA 
R NA 
S NA 
T NA 
U NA 
V NA 
w O U T P U T # 2 ( C ) 
X O U T P U T # 2 ( E ) 
Y NA 
z NA 

N O T E S : 

1 . T o l e r a n c e d i m e n s i o n s a r e + / — 0 . 0 2 i n e x c e p t a s n o t e d 
2 . S h e e t d e f i n i t i o n s :  = S l o t t e d f o r k e y i n g 

( C ) = C o l l e c t o r 
( E ) = E m i t t e r 

* = N A f o r t h e s e c o n n e c t i o n s o n M o d e l s 2 3 2 & 2 4 2
3 . " U " s h a p e r o d h a n d l e s h a l l b e f a b r i c a t e o f 0 . 1 8 i n t o 
0 . 2 6 i n d i a m e t e r s t o c k . 
4 . A l l d i m e n s i o n s s h a l l b e i n i n c h e s . 

 

T I T L E : S E N S O R UNIT A N D ISOLATOR 
DETAILS 

l-21-2010, E R R A T A 1 NO S C A L E 

T E E S 2 0 0 9 A 5 - 1 
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Cabinet Housing Details - sheet 1 of 4 A6-1 
Cabinet Housing Details - sheet 2 of 4 A6-2 
Cabinet Housing Details - sheet 3 of 4 A6-3 
Cabinet Housing Details - sheet 4 of 4 A6-4 
Cabinet Equipment Mounting Details A6-5 
Drawer Shelf  Details A6-6 
Model 332L and 336L One Line Diagram A6-7 
SSR Installation Details A6-8 
Model 334L One Line Diagram A6-9 
Service Panel Assembly Details – sheet 1 of 3 A6-10 
Service Panel Assembly Details – sheet 2 of 3 A6-11 
Service Panel Assembly Details - sheet 3 of 3 A6-12 
PDA #2L & #3L Details – sheet 1 of 3 A6-13 
PDA #2L & #3L Details – sheet 2 of 3 A6-14 
PDA #2L & #3L Details – sheet 3 of 3 A6-15 
Input/Output Files Details - sheet 1 of 5 A6-16 
Input/Output Files Details - sheet 2 of 5 A6-17 
Input/Output Files Details - sheet 3 of 5 A6-18 
Input/Output Files Details - sheet 4 of 5 A6-19 
Input/Output Files Details - sheet 5 of 5 A6-20 
Side Panel Details - sheet 1 of 4 A6-21 
Side Panel Details - sheet 2 of 4 A6-22 
Side Panel Details - sheet 3 of 4 A6-23 
Side Panel Details - sheet 4 of 4 A6-24 
Harness Wiring Details - sheet 1 of 5 A6-25 
Harness Wiring Details - sheet 2 of 5 A6-26 
Harness Wiring Details - sheet 3 of 5 A6-27 
Harness Wiring Details - sheet 4 of 5 A6-28 
Harness Wiring Details - sheet 5 of 5 A6-29 
Fan and Thermostat Details A6-30 
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C A B I N E T H O U S I N G 1 B 

F R O N T D O O R VIEW 

NOTE 2 

l h 1 1 N U L T 
PLATE 

C A B I N E T H O U S I N G 2 

R E A R DOOR VIEW 

I C E P 
AT1DN 

SECTION A - A 

C A B I N E T H O U S I N G 1B B O T T O M D E T A I L 

5EE H( 
DETAIL 
e r r ui 

C A B I N E T H O U S I N G 2 B O T T O M D E T A I L 

1 VIEW FROM 
SIDE CABINET 

NOTE: ALL HOLE PATTERNS CENTERED ON CABINET BOTTOMS, 

>t 

lln |-

N O T E : 

1. C a b i n e t b a s e t o d o o r o p e n n i n g . 
2 . T h e l o c k s & h a n d l e s s h a l l b e o n le f t s i d e o f t h e f r o n t
d o o r & t h e r i g h t s i d e o f t h e r e a r d o o r ( v i e w e d e x t e r n a l l y
3 . A l l d i m e n s i o n s s h o w n a r e in i n c h e s . 

 
) 

TITLE: 
C A B I N E T H O U S I N G D E T A I L S 

S H E E T 1 O F 4 

1 - 2 1 - 2 0 1 0 , ERRATA 1 NO S C A L E 

T E E S 2 0 0 9 A 6 - 1 



C A G E S U P P O R T DETAIL 

FRONT VIEW 

3 7 5 ± 0) 

]UNTING SCRE 
I SURFACE <Z 

CABINET 
C A G E DIMENSIONS 

C A G E #1 C A G E #2 

XI 21,375 16,00 
X2 15,00 12,00 
X3 3,188 2,00 
Y 55,50 40,00 
Zl 53,00 MIN, 39,00 MIN, 
Z2 15,75 7,25 

S P A C E R B R A C K E T DETAIL 

H O L E 
L - B 

C I 3 .0 MIN. 3 .0 
C 2 15.0 12.0 
C 3 2 3 , 0 1 7 , 5 
C 4 1.0 MIN. 1.0 \ 

CABINET HOUSING 1B 
C A G E S U P P O R T DETAIL 

S I D E OF 
C A B I N E T 

: E HDLE S 

CABINET HOUSING 2 
C A G E S U P P O R T DETAIL 

1 L E SLt 
F T A T I -

N O T E : 

ALL DIMENSIONS SHOWN A R E IN INCHES 

H O L E S L O T 
D E T A I L B 

TITLE: 
CABINET HOUSING DETAILS 

SHEET 2 OF 4 

1-21-2010, ERRATA 1 NO SCALE 

T E E S 2 0 0 9 A6-2 



CABINET HOUSING 2 
"M" BASE ADAPTOR DETAIL 

TOP VIEW 

- 1 . 0 " DIA. 
4 PLACE 

12,01 

8.00 

BOTTOM VIEW 

D E T A I L - A 

H O L E S L O T D E T A I L 

A 

TYPE 332/336 ADAPTOR 

20.0 

SEE HOLE SLOT 
DETAIL - A 

2 ^ 

,5 

15,0 

C D 
iri cu 

332 BASE VIEW 

N O T E : 

A l l d i m e n s i o n s s h o w n a r e in i n c h e s . 

TITLE: 
C A B I N E T H O U S I N G D E T A I L S 

S H E E T 3 O F 4 

1-21-2010, ERRATA 1 NO SCALE 

TEES 2009 A 6 - 3 



CABINET HOUSING 2 PEDESTAL ADAPTOR 

B B 

SLIPFITTER BASE PLATE DETAIL 
(0 .375 inches ALUMINUM) A = 0.50 in DIA. 

B = 1 in DIA, 
C = 5 in DIA, 

1,125 

12,00 

SLIPFITTER (CAST ALUMINUM) 
DETAIL 

CABINET PALLET 

• B E a l l 

N O T E : ( F O R D E T A I L S A 6 - 1 t o A 6 - 4 ) 

1 . H o u s i n g 1 B u s e d i n c a b i n e t s 3 3 2 L & 3 3 4 L a n d H o u s i n g 2 i n c a b i n e t 3 3 6 L . 
2 . A d a p t o r s d e l i v e r e d s e p a r a t e l y s h a l l b e d e l i v e r e d c e n t e r e d a n d b o l t e d o n a p l y b o a r d s h i p p i n g p a l l e t . 
3 . D a s h e d l i n e s o n c a b i n e t c a g e s u p p o r t d e t a i l d e l i n e a t e s t h e c a b i n e t s i d e w a l l . 
4 . T h e b o t t o m c a b i n e t c a g e s u p p o r t s s h a l l b e c o n t i n u o u s l y w e l d e d a l o n g t h e s i d e s o f t h e c a b i n e t & 

e x t e n d e d t o t h e i n s i d e c o r n e r o f d o o r o p e n i n g s . 
T h e top c a b i n e t c a g e s u p p o r t s s h a l l b e c o n t i n u o u s l y w e l d e d a l o n g t h e s i d e s o f t h e c a b i n e t .

5 . C a g e s u p p o r t h o l e s l o t s d i m e n s i o n s h a l l 
b e c o m m o n f o r t o p & b o t t o m . 

6 . A l l d i m e n s i o n s s h o w n a r e i n i n c h e s . 

TITLE: 
CABINET HOUSING DETAILS 

SHEET 4 OF 4 

1-21-2010, ERRATA 1 NO SCALE 

TEES 2009 A 6 - 4 

 
 
 

 

 

 

 



T O P O F EIA 

M O U N T I N G S U R F A C E . 

3 3 2 L C A B I N E T 3 3 4 L C A B I N E T 

F R O N T V I E W F R O N T V I E W 

OPENING 

OPENING 

3 3 6 L C A B I N E T T O P O F EIA 3 3 6 L C A B I N E T 
M O U N T I N G S U R F A C E 

F R O N T V I E W S I D E V I E W 

PDA #2L 

NOTE: 

All d imens ions shown are in i nches . 

TITLE: 

C A B I N E T E Q U I P M E N T M O U N T I N G D E T A I L S 

1 - 2 1 - 2 0 1 0 , ERRATA 1 NO SCALE 

TEES 2009 A 6 - 5 



Z 
ZD 

L i _ 
_ l 
L U 
X 
IT) 

cr 

< 
Q 

_ i 
<r 
i— 
Ld 
1 = 1 

L d 
1 = 1 

> n 
to 

Li_ 
L d 
C £ 

_l 
i—i 

D 
<r 
pq 

NOTE: 

All d imensions shown a r e in i n c h e s 

T I T L E : 
DRAWER SHELF DETAILS 

1-21-2010, E R R A T A 1 NO S C A L E 

T E E S 2009 A 6 - 6 



3 3 2 L & 3 3 6 L C A B I N E T 
O N E L I N E D I A G R A M 

P O L I C E P A N E L P O W E R D I S T R I B U T I O N 

O U T P U T F I L E 

FLASH 

SHEET DEFINITIONS

TBS TERMINAL BLOCK - SERVICE 0 RELAY COIL - * RELAY NAME TR TRANSFER RELAY 

_ L EQUIPMENT GROUND —[TDD— FLASHER UNIT ONE IR ISOLATION RELAY 

8 WIRE SIZE, IF NOT INDICATED 

SHALL BE #16 AVG OR LARGER 
^ 7 DC GROUND V SWlTCH CONTACT 

WDT WATCHDOG TIMER LR LOGIC RELAY 

CIRCUIT BREAKER FTR FLASH TRANSFER RELAY CB-1 SIGNAL CIRCUIT BREAKER 1 (SECONDARY) 

R DUPLEX RECEPTACLE m PDA FLASH ON DISPLAY LAMP 
IFI-14J INPUT FILE I, TERM. BLOCK 14, TERM DESIGNATION J 

(CHANNEL 2 INPUT) 

WGFI WITH GROUND FAULT INTERRUPTER SPA SERVICE PANEL ASSEMBLY TERMINAL BLOCK 2, POSITION 6 

# RELAY CONTACT, NORMALLY CLOSED MU MONITOR UNIT Cl-65 CI CONNECTOR, PIN 65 

RELAY CONTACT, NORMALLY OPEN SSR Fault Indicator ® Health Indicator Relay 

SSR SOLID STATE RELAY ® Disconnect 24VDC Relay 

TITLE: MODEL 332L AND 336L ONE LINE DIAGRAM 

1-21-2010, ERRATA 1 NO SCALE 

TEES 2009 A 6 - 7 

 

   

    



MODEL 206L 

24 VDC 
AC LINE 

SECTION A - A 

SSR 

OUTPUT 

SIGNAL C.B 
15A 

4.5 

NOTE: 

All d imensions shown are in inches. 

TITLE: 

SSR INSTALLATION DETAILS 

1-21-2010 ERRATA 1 NO S C A L E 

T E E S 2009 A 6 - 8 



0.23 

1.48 

BEAU CONNECTOR 

T B S B L O C K 2.75 

4 .50 

3.75 

NOTE: 

All d i m e n s i o n s shown a re in i n c h e s . 

TITLE: 

SERVICE PANEL ASSEMBLY (SPA) DETAILS 
S H E E T 1 OF 3 

1-21-2010, ERRATA 1 NO S C A L E 

T E E S 2 0 0 9 A 6 - 1 0 



F R O N T V I E W 

POWER SUPPY CONNECTOR/STUD 
MOUNTING DETAIL 

PDA 

EXCEPT 

D D 

R E A R V I E W 

AREA 
D REC 

, IDA IDA, 
FLASHER 

BUS 

D E T A I L B 

LABEL STRIP TRANSFER RELAY 

N O T E : 

ALL DIMENSIONS SHOWN ARE IN INCHES, 

TITLE: 

PDA #2L & #3L DETAILS 
SHEET 1 OF 3 

l - 2 1 - 2 0 1 0 , ERRATA 1 NO SCALE 

T E E S 2 0 0 9 A 6 - 1 3 

F R O N T V I E W 

I S " M M . 
JLE IDA. 



P O W E R DISTRIBUTION A S S E M B L Y T E R M I N A L B L O C K A S S I G N M E N T DETAIL 

 
 

 

 
 

 
 

 

 

BLOCK T1 T2 T3 T4 

PDA's 
PDS 

2L 2L 3L 2L & 3L 2L 3L 
A  B A B A B A B A B A B    

1, EG BUS / EG * / ER ( AC- EG BUS / EQ GND 24VDC BUS / P S - 7 NA / NA FL1 / SP 3 - 3 

2, A C - BUS / A C - 01-5 / FU1- 7 A C - BUS / A C - 24VDC 
(CONTROLLED)

/ P S - 7 
 

NA / NA F L 2 / SP 3 - 5 

3, CR A C - / A C -
CLEAN 

01-6 / FU1- 8 * / AC+ CLEAN DC GND BUS / PS 8 NA / NA F L 3 / SP 3 - 7 

4. * / SCB CKT 5 01-7 / FU2- -7 x / AC+ RAW DC GND BUS / P S -•8 NA / NA F L 4 / SP 2 - 3 

5. x / AC+ RAW 01-8 / FU2- -8 * / MU NA / NA F L 5 / SP 2 - 5 

6. CR AC+ / AC+ CLEAN X / FTR DRIVE * / TR COIL NA / NA F L 6 / SP 2 - 7 

7. * / SSR 01-1 / SCB CKT 1 NA / TRC2ND NA / NA F L 7 / SP 1-3 

8. * / SCB CKT 6 01-2 / SCB CKT 2 NA / TRC2NC NA / NA F L 8 / SP 1-5 

9. * / FCB1 (SEC) 01-3 / SCB CKT 3 0 3 - 5 / FLD2 NA / NA F L 9 / SP 1-7 

10, * / ER AC+ 01-4 / SCB CKT 4 SPA A C
CLEAN /

- / A C -
 CLEAN 

NA / NA NA / NA 

A = EXTERNAL SIDE B = INTERNAL SIDE * = WIRE PER ONE LINE DIAGRAM 

N O T E S : (FOR DETAILS A 6 - 1 3 TO A 6 - 1 5 ) 
1. A l l d i m e n s i o n s s h o w n are In I n c h e s . 
2. S H E E T DEFINITIONS: 

CKT = CIRCUIT EG = EQUIPMENT GROUND 
FLD1 = FIELD 1 CIRCUIT BREAKER FL1 = FIELD LOAD 1 
FU1-7 = FLASHER UINT #1, PIN 7 ER = EQUIPMENT RECEPTACLE 
L = LAMP LD CKT#1 = LOAD CIRCUIT 1 
SSR = SOLID STATE RELAY CR = CONTROL RECEPTACLE 
MN = MAIN MU-22 = MONITOR UNIT - PIN 22 
OD = OUTSIDE DIMENSION PDS = POSITION 
P S - 7 = POWER SUPPLY PIN 7 SCB = SIGNAL CIRCUIT BREAKER 

SP 3 - 3 = SWITCH PACK 3, PIN 3 TR = TRANSFER RELAY 
01-8 = OUTPUT F ILE TB 01, POSITION 8 FCB1 = FIELD CIRCUIT BREAKER 1 

3. Thumb screw device. 

4. Transfer relay in PDA #2L & 3L shall extend no more than 1.0 inch out from the assembly front face. 
5. Slack shall be provided in the wiring for the circuit breakers and GFI receptacle to allow for the removal and 
repair. Excess bends and stress on the wiring shall be minimized. 

6. See Output File plan sheet for heavy duty relay and switch pack wiring assignments and connector mounting location. 
7. Wiring shall be routed (with extra length) to minize movement when front panel door is opened. The wiring going to the front panel 
shall be routed such that it does not cause undue twisting or bending of the wires. 
8. No ventilation hole shall be large enough to place a 0.375 inch diameter object through. 

9. The C5P support connector and support bracket shall be installed (wiring NA) in the PDA #2L. If PDA #2L is used, the input panel 
C5P connector is not required and harness #2L — C5S connector shall be connected to PDA #2L C5P. If PDA #3L is used, harness #2 
- C5S connector shall be connected to input panel C5P and C6P connector, support bracket and wiring shall be installed. 

T l T L E : 
PDA #2L & #3L DETAILS 
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OUTPUT FILE #1L DETAIL 

RELAY AND SWITCH PACK 

(OUTSIDE DIMENSION) 

F R O N T V I E W

NOTE 1 - CONNECTOR C4P 

R E A R V I E W 
( B A C K P A N E L ) 

OUTPUT FILE #1L TERMINAL A S S I G N M E N T DETAIL 

0 1 
T E R M 

F U N C T I O N 

1 PDA CKT1/SWPKS 1,2,2P-1 

2 PDA CKT2/SWPKS 3,4,4P-1 

3 PDA CKT3/SWPKS 5,6,6P-1 

4 PDA CKT4/SWPKS 7,8,8P-1 

5 PDA FU1 CKT1/FTR1 

6 PDA FU1 CKT2/FTR2 

7 PDA FU2 CKT1/FTR3 

8 PDA FU2 CKT2/FTR4 
9 EQUIP. GROUND 

10 A C -

11 AC+ (FROM PDA) 
12 SSR (TO PDA) 
13 DOOR SW. (FROM POL PAN) 
14 FTR COILS (TO) 

02 
T E R M 

F U N C T I O N 

1 +24VDC TO LOGIC RELAY COIL (LR) 

2 DC GROUND 

3 IFI-14J, STOP TIME 
(FROM M.U) 

4 IFI-14D, FLASH SENSE 
(FROM I.R) 

5 EXTERNAL (M.U) RESET 

6 N / A 

7 +24VDC (CONTROLLED) TO 
SWITCHPACKS (1-12) POSITION 9 

F T 1 
T E R M 

F U N C T I O N F T 2 
T E R M 

F U N C T I O N F T 3 
T E R M 

F U N C T I O N 

101 SWPK 4-RED 113 SWPK 2P-RED 125 SWPK 1-RED 

102 SWPK 4 - Y E L 114 SWPK 2 P - Y E L 126 SWPK 1-YEL 

103 SWPK 4-GRN 115 SWPK 2P-GRN 127 SWPK 1-GRN 

104 SWPK 4P-RED 116 SWPK 3-RED 128 SWPK 2-RED 

105 SWPK 4 P - Y E L 117 SWPK 3 - Y E L 129 SWPK 2 - Y E L 

106 SWPK 4P-GRN 118 SWPK 3-GRN 130 SWPK 2-GRN 

107 SWPK 8-RED 119 SWPK 6P-RED 131 SWPK 5-RED 

108 SWPK 8 - Y E L 120 SWPK 6P-YEL 132 SWPK 5 - Y E L 

109 SWPK 8-GRN 121 SWPK 6P-GRN 133 SWPK 5-GRN 

110 SWPK 8P-RED 122 SWPK 7-RED 134 SWPK 6-RED 

111 SWPK 8 P - Y E L 123 SWPK 7 - Y E L 135 SWPK 6 -YEL 
112 SWPK 8P-GRN 124 SWPK 7-GRN 136 SWPK 6-GRN 

 

NOTE: 

1. T h u m b s c r e w s dev i ce 
2 . All d i m e n s i o n s s h o w n a re in i n c h e s 

TITLE: 
INPUT/OUTPUT FILE DETAILS 
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O U T P U T F I L E # 2 L D E T A I L 

F R O N T V I E W 

SOCKETS 
VERTICALLY 

CENTERED 

FILE OUTSIDE DIMENSION 

R E A R V I E W 
( B A C K P A N E L ) 

CDNNECTDR C5P 

NOTE 1 

O U T P U T F I L E # 2 L T E R M I N A L A S S I G N M E N T D E T A I L 

0 3 
T E R M F U N C T I O N 

1 PDA FU1 CKT1/FTR5 

2 PDA FU2 CKT2/FTR6 
3 FTR COILS (TO) 
4 A C -
5 PDA CKT5/SWPKS 9,10,11-1 
6 PDA CKT6/SWPKS 12,13,14-1 
7 EQUIP. GROUND 

8 AC+ (FROM PDA) 

T E R M F U N C T I O N 

1 +24 VDC 

2 DC GROUND 

3 STOPTIME 

4 FLASH SENSE 

5 EXTERNAL RESET 

6 WDT INPUT 

7 LR COIL (UNIT IN) 

 8 SSR (PDA) 

F T 4 
T E R M 

F U N C T I O N F T 5 
T E R M 

F U N C T I O N F T 6 
T E R M 

F U N C T I O N 

A101 SWPK 13-RED A111 SWPK 11-RED A121 SWPK 9-RED 

A102 SWPK 13-YEL A112 SWPK 11-YEL A122 SWPK 9 - Y E L 

A103 SWPK 13-GRN A113 SWPK 11-GRN A123 SWPK 9-GRN 

A104 SWPK 14-RED A114 SWPK 12-RED A124 SWPK 10-RED 

A105 SWPK 14-YEL A115 SWPK 12-YEL A125 SWPK 10-YEL 

A106 SWPK 14-GRN A116 SWPK 12-GRN A126 SWPK 10-GRN 

NOTE: 

1. T h u m b s c r e w s d e v i c e . 
2 . All d i m e n s i o n s s h o w n a re in i n c h e s . 

T I T L E : 

OUTPUT FILE #2L DETAILS 
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TOP OF EIA 
MOUNTING S U R F A C E 

10.00 NOMINAL 

N O T E S : 

1. P r o v i d e a n d i n s t a l l a 3 0 p o s i t i o n T B 1 T e r m i n a l B l o c k & t h r e e c i r c u l a r 
c o n n e c t o r s , C 5 P , C 7 P & C 1 0 P ( n o c o n t a c t s ) , T B 1 s h a l l b e a U S K 1 0 O p e n 
C o n s t r u c t P h o e n i x C o n t a c t T e r m i n a l B l o c k ( o r e q u a l ) m o u n t e d o n DIN R a i l i n g 
( s u p p o r t e d e v e r y 6 i n c h e s w i t h p o s i t i o n f u n c t i o n l a b e l t a b s a n d p o s i t i o n s 
c o m m o n e d a n d e n d l o c k s . 

2 . A 4 f o o t l e n g t h " C M S " H a r n e s s o f 1 4 # 2 0 ( o r l a r g e r ) C o n d u c t o r s s h a l l b e 
f u r n i s h e d a n d i n s t a l l e d in t h e c a b i n e t . O n e e n d o f t h e h a r n e s s s h a l l b e t h e 
C 1 0 S C o n n e c t o r r e s t i n g in C 1 0 P ( m o u n t e d o n t h e I npu t P a n e l # 3 ) w h e n n o t 
in u s e d . T h e o t h e r e n d s h a l l b e s t r i p p e d ( a c c o r d i n g t o m a n u f a c t u r e r s 
r e q u i r e m e n t s ) a n d c o n n e c t e d t o t h e " B S i d e " o f T B 1 . T h e c o n d u c t o r b u n d l e 
s h a l l h a v e e x t e r n a l p r o t e c t i o n .

3 . A l l d i m e n s i o n s s h o w n a r e in i n c h e s . TITLE: 

SIDE PANEL DETAILS 
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 P O S A B P O S A B 

I N P U T P A N E L #1 
T E R M I N A L B L O C K A S S I G N M E N T D E T A I L 

 P O S A B

T B 1 - * S E E 
I N P U T P A N E L #4

#4
T B 1 A S S I G N M E N T S

TB2-1 
TB2-2 DET 1

-1D 
- 1 E 

TB2-3 
TB2-4 DET 2 

- 1 J 
-1K 

TB2-5 
TB2-6 DET 3 

-2D 
- 2 E 

TB2-7 
TB2-8 DET 4

- 2 J 
-2K 

TB2-9 
TB2-10 DET 5

-3D 
- 3 E 

TB2-11 
TB2-12 DET 6

 

 

 

 
- 3 J 
-3K 

TB3-1 
TB3-2 DET 19 1—1D 

1-1E 
TB3-3 
TB3-4 DET 20 J-U 

J—IK 
TB3-5 
TB3-6 DET 21

J-2D 
J - 2 E 

TB3-7 
TB3-8 DET 22

J - 2 J 
J-2K 

TB3-9 
TB3-10 DET 23

 

 

 

 

 
J-3D 
J - 3 E 

TB3-11 
TB3-12 DET 24 I-3J 

I-3K 

TB4-1 
TB4-2 DET 7 I-4D 

I-4E 
TB4-3
TB4-4 DET 8 I-4J 

I-4K 
TB4-5 
TB4-6 DET 9 I-5D 

I-5E 
TB4-7 
TB4-8 DET 10 I-5J 

I-5K 
TB4-9 
TB4-10 

DET 11 I-6D 
I-6E 

TB4-11 
TB4-12 

DET 12 I-6J 
I-6K 

TB5-1 
TB5-2 DET 25 J-4D 

J-4E 
TB5-3 
TB5-4 DET 26 J - 4J 

J-4K 
TB5-5 
TB5-6 DET 29 J-5D 

J-5E 
TB5-7 
TB5-8 DET 30 J - 5J 

J-5K 
TB5-9 
TB5-10 

DET 31 J-6D 
J-6E 

TB5-11 
TB5-12 

DET 32 J - 6J 
J-6K 

TB6-1 
TB6-2 DET 13 I-7D 

I-7E 
TB6-3 
TB6-4 DET 14 I-7J 

I-7K 
TB6-5 
TB6-6 DET 15 I-8D 

I-8E 
TB6-? 
TB6-8 DET 16 I-8J 

I-8K 
TB6-9 
TB6-10 DET 17 I-9D 

I-9E 
TB6-11 
TB6-12 DET 18 I-9J 

I-9K 

TB7-1 
TB7-2 DET 33 J-7D 

J-7E 
  

  
 

TB7-3 
TB7-4 DET 34 J-7J 

J-7K 
TB7-5 
TB7-6 DET 35 J-8D 

J-8E 
TB7-7 
TB7-8 DET 36 J-8J 

J-8K 
TB7-9 
TB7-10 DET 37

 

 

 

 J-9D 
J-9E 

TB7-11 
TB7-12 

DET 38 J-9J 
J-9K 

TB8-1 
TB8-2 

MANUAL 
SPARE 

1-11D 
1-11J 

TB8-3 
TB8-4 

11 COM 
PED 02 

1-11K 
1-12D 

TB8-5 
TB8-6 

PED 04 
12 COM 

1-12J 
1-12K 

TB8-7 
TB8-8 

PED 06 
PED 08 

1-13D 
1-13J 

TB8-9 
TB8-10 

13 COM 
FLH SENSE

1-13K 
I-14D 

TB8-11 
TB8-12 

 
STOP TIME 
14 COM 

I-14J 
I-14K 

TB9-1 
TB9-2 

SPARE 2 
SPARE 3 

J-11D 
J-11J 

TB9-3 
TB9-4 

11 COM 
EVA 

J-11K 
J-12D 

TB9-5 
TB9-6 

EVC 
12 COM 

J-12J 
J-12K 

TB9-7 
TB9-8 

EVB 
EVD 

J-13D 
J-13J 

TB9-9 
TB9-10 

13 COM 
RR1 

J-13K 
J-14D 

TB9-11 
TB9-12 

RR2 
14 COM 

J-14J 
J-14K 

I N P U T P A N E L # 3 
T E R M I N A L B L O C K ( T B # 1 ) A S S I G N M E N T D E T A I L

P O S A B
TB1 - + 2 4 V D C I / O F ILE S 

T B - 2 + 2 4 V D C C A B . HA R N E S S # 5 

C I PI MS 1 ft 1 0 4 

I / O F ILE S ft 
C A B . HA R N E S S # 5 

T B i - D C G N D 

T B - i 1 D C G N D 

T B - 5 D C G N D 

T B - 6 D C G N D 

T B - 7 D C G N D 

T B -1 8 S P A R E N A 

T B - 9 S P A R E N A 

T B 0 - S P A R E N A 

T B 1 - S P A R E N A 

T B 2 C U R R . MONITOR 1 C A B . HA R N E S S # 5 

T B - 3 - C U R R . MONITOR 1

 

 C A B . HA R N E S S # 5 

T B 4 - C U R R . MONITOR 2 C A B . HA R N E S S # 5 

T B 5 - C U R R . MONITOR 2 C A B . HA R N E S S # 5 

T B 6 C U R R . MONITOR 3 C A B . HA R N E S S # 5 

T B 7 -- C U R R . MONITOR 3
 
 C A B . HA R N E S S # 5 

T B B - C U R R . MONITOR 4 C A B . HA R N E S S # 5 

T B 9 - C U R R . MONITOR 4 C A B . HA R N E S S # 5 

T B - 2 0 C U R R . S E N . M O N . C A B . HA R N E S S # 5 

T B - 2 1 C U R R . S E N . M O N . C A B . HA R N E S S # 5 

T B -: 22C I PIN 1 0 CIA C O N T R O L 4 

T B - 2 3 C1 PIN 18 N A 

TBI - 2 4 C1 PIN 6 3 N A 

TB1 - 2 5 C1 PIN 6 4 N A 

TB1 - 2 6 C1 PIN 6 5 P O L C O N T R O L S W . 

TB1 - 2 7 C I PIN 6 6 P O L U C HTS S W . 

T B I - 2 8 C I PIN 7 7 N A 

T B I - 2 9 S P A R E C A B . HA R N E S S # 5 

T B I - 3 0 S P A R E C A B . H A R N E S S # 5 

INPUT P A N E L #4 
TERMINAL B L O C K ASSIGNMENT DETAIL 

TERM A  B

T B 1 - 1 
(+24 VDC) 

02 -1A3 -1 1 1 5 - 1 , J 1 5 - 1 

T B 1 - 2 M RESET 0 2 - 5 

T B 1 - 3 0 2 - 7 / T 3 - 2 C 5 - 2 4 

T B 1 - 4 RESERVED RESERVED (COMM IN) 

T B I - 5 RESERVED RESERVED (COMM IN) 

T B I - 6 RESERVED RESERVED (COMM OUT) 

T B I - 7 RESERVED RESERVED (COMM OUT) 
T B I - 8 RESERVED RESERVED 

T B 2 - 1 TO 6 NA NA 

INPUT P A N E L #3 
TERMINAL B L O C K (TB #2) ASSIGNMENT DETAIL 

P O S A B POS A B 
T B 2 - 1 1—1D 

T B 2 - 2 I - 1 E 

T B 2 - 3 E Q . GND 

T B 2 - 4 I - 1 J 

T B 2 - 5 1—IK 

T B 2 - 6 1 - 2 D 

T B 2 - 7 1 - 2 E 

T B 2 - 8 E Q . GND 

T B 2 - 9 1—2J 

T B 2 - 1 0 1 - 2 K 
T B 2 - 1 1 1 - 3 D 

T B 2 - 1 2 1 - 3 E 
J B 2 - 1 3 E Q . GND 
T B 2 - 1 4 1 - 3 J 

T B 2 - 1 5 1 - 3 K 
T B 2 - 1 6 1 - 4 0 
T B 2 - 1 7 1 - 4 E 

T B 2 - 1 8 E Q . GND 
T B 2 - 1 9 1 - 4 J 

T B 2 - 2 0 1 - 4 K 
1 B 2 - 2 1 1 - 5 D 
T B 2 - 2 2 1 - 5 E 

T B 2 - 2 3 E Q . GND 

T B 2 - 2 4 1 - 5 J 

T B 2 - 2 S 1 - 5 K 

T B 2 - 2 6 1 - 6 D 

T B 2 - 2 7 1 - 6 E 

T B 2 - 2 8 E Q . GND 

T B 2 - 2 S 1 - 6 J 

T B 2 - 3 0 1 - 6 K 

T B 2 - 3 1 1 - 7 D 
T B 2 - 3 2 1 - 7 E 
1 B 2 - 3 3 E Q . GND 
1 B 2 - 3 4 1 - 7 J 
T B I - 3 5 1 - 7 K 
T B I - 3 6 1 - B D 
T B 2 - 3 7 1 - 8 E 

T B 2 - 3 8 E Q . GND 

T B 2 - 3 9 1 - 8 J 

T B 2 - 4 0 1 - IK 

B 2 - 4 1 1 - ID 

T B 2 - 4 2 1 - IE 

T B 2 - 4 3 E Q . GND 

T B 2 - 4 4 1 - 9J 

r B 2 - 4 5 1 - IK 

T B 2 - 4 B 1 - OD 

T B 2 - 4 7 1 - OE 
T B 2 - 4 8 E Q . GND 

T B 2 - 4 9 1 - 0J 
T B 2 - 5 0 1 - OK 

T B 2 - 5 1 1 - 1D 

T B 2 - 5 2 1 - 1E 
r B 2 - S 3 EQ. GND 
T B 2 - 5 4 1 - 1J 

T B 2 - 5 5 1 - IK 
T B 2 - 5 6 1 - 2D 

T B 2 - 5 7 1 - 2 E 
T B 2 - 5 8 E Q . GND 
T B 2 - 5 9 1 - 2 J 

T B 2 - 6 0 1 - 2K 

T B 2 - 6 1 1 - 3D 
T B 2 - 0 2 1 - 3 E 

T B 2 - 6 3 E Q . GND 

r B 2 - 6 4 1 - 3 J 

T B 2 - 0 5 1 - 3K 

r B 2 - 6 6 1 - 4D 

T B 2 - 6 7 1 - 4 E 

T B 2 - 6 8 EQ GND 
T B 2 - 6 9 1 - 4 J 
T B 2 - 7 0 1 - 4 K 
TB2-71 ARE 
T B 1 - 7 2 

SP 
S P ARE 

T B I - 7 3 E Q . GND 

SERVICE PANELS 1 & 2 
TERMINAL BLOCK ASSIGNMENT DETAIL 

TFRM A B 

T B S - 1 A C + 
TO PDA (without BBS) 
TO B B S - 1 (with B B S ) 

T B S - 2 A C - A C - B U S 

T B S - 3 NA TO EQ.GND B U S 

B B S - 1 A C + IN MBPS A C + IN 

B B S - 2 MBPS A C + OUT TO PDA 

T B O - 1 TO 12 NA NA 

T B 3 - 1 TO 6 NA NA 

(See Serv ice P a n e l A s s e m b l y ( S P A ) deta i ls A 6 - 1 0 & A 6 - 1 1 

NOTES: 
1. Sheet definitions: 

11 COM = DC COMMON 
COMM = COMMUNICATION
DET1 = DETECTOR #1 
EVA = EMERGENCY VEHICLE PREEMPTION A 
IFI -1D = INPUT FILE 1, SLOT 1, CONNECTOR PIN D 
OF = OUTPUT FILE 
M = MONITOR MODULE 
NA = NOT ASSIGNED 
RR1 = RAILROAD PREEMPTION 1 
MBPS = MANUAL BYPASS SWITCH 
BBS = BATTERY B A C K - U P SYSTEM 
PDA = POWER DISTRIBUTION ASSEMBLY 

2. All dimensions shown are in inches. 

TITLE: 
S I D E P A N E L D E T A I L S 

S H E E T 4 O F 4 
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Model 2070 - Chassis Front View A9-1 
Model 2070 - Chassis Rear View A9-2 
Model 2070 - Chassis Top View A9-3 
Model 2070 - Chassis Motherboard A9-4 
Model 2070 - Motherboard A1-A5 Connector Pinouts A9-5 
Model 2070 - System PCB Modules, General A9-6 
Model 2070 – 1E CPU Modules & Serial Port / SDLC Protocol A9-7 
Model 2070 – 2, Field I/0 Module A9-8 
Model 2070 – 2A Field I/0 Module, C1 & C11 Connectors A9-9 
Model 2070 – 3A, 3B & 3D Front Panel Assembly A9-10 
Model 2070 – 3 Front Panel Assembly, Key Codes A9-11 
Model 2070 – 3 Front Panel Assembly, Display Key Codes A9-12 
Model 2070 – 4 Power Supply Module A9-13 
Model 2070 – 5 VME Cage Assembly   A9-14 
Model 2070 – 1C CPU Module A9-15 
Model 2070 – Serial Port Descriptors Defaults A9-16 
Model 2070 – Power Failure Reaction A9-17 
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S E R I A L PORT R E Q U I R E M E N T S 
L O G I C A L P O R T 

 

 

 

R A T E K B I T S P R O T O C O L 
S P l 1 . 2 , N O T E 1 A S Y N C 
S P I S 1 9 . 2 . N O T E 2 S Y N C . H D L C . S D L C 
S P 2 1,P, NOTE 1 A S Y N C 
S P 2 S 1 9 , 2 , N O T E 2 S Y N C , H D L C . S D L C 
S P 3 1,2, N O T E 1 A S Y N C 
S P 3 S 6 1 4 , 4 , N O T E 3 S Y N C , H D L C . S D L C 
S P 4 9,6, N O T E 1 A S Y N C 
S P 5 1,2, N O T E 1 A S Y N C 
S P 5 S 6 1 4 . 4 S Y N C , H D L C . S D L C 
S P 6 38,4, NOTE 1 A S Y N C 
S P 8 * * N O T E 4 9.6, NOTE 1 A S Y N C 
S P 8 S x x NOTE 4 1 5 3 . 6 S Y N C . H D L C . S D L C 

S D L C F R A M E L A Y O U T 
• P E N N I N G F L A G   

 
A D D R C O N T R O L I N F O R M A T I O N C R C C L O S I N G F L A G

0 1 1 1 1 1 1 0 8 B I T S 1 0 0 0 0 0 1 1 V A R I A B L E L E N G T H 1 6 B I T S 0 1 1 1 1 1 1 0 

C P U F A C E P A N E L S 

2 0 7 C 
T B 

S D L C T I M I N G 

CLOCK 
LINK 

DATA LINK • 

C 1 3 S P I N A S S I G N M E N T 
P I N F U N C T I O N 

1 S P 8 T X D + 
2 S P 8 R X D + 
3 S P 8 T X C + 
4 S P 8 R X C + 
5 S P 8 R T S + 
6 S P 8 C T S + 
7 S P 8 D C D + 
8 N A 
9 L I N E S Y N C + 
1 0 N R E S E T + 
1 1 P D W E R D D W N + 
1 2 B I A S + 5 V D C 
1 3 D C G # 2 

P I N F U N C T I O N 
1 4 S P 8 T X D -
1 5 S P 8 R X D -
1 6 S P 8 T X C -
1 7 S P 8 R X C -
1 8 S P 8 R T S -
1 9 S P 8 C T S -
2 0 S P 8 D C D -
2 1 N A 
2 2 L I N E S Y N C -
2 3 N R E S E T -
2 4 P D W E R D O W 
2 5 E G 

N O T E S : ( F O R T H I S D E T A I L ) 

1 . A d d i t i o n a l r a t e s 1 . 2 , 2 . 4 , 4 . 8 , 9 . 6 , 1 9 . 2 , 3 8 . 4 . 
2 . A d d i t i o n a l d e s c r i p t o r s f o r o t h e r r a t e s : 

S P x S a = 1 9 . 2 , S P x S b = 3 8 . 4 , S P x S c = 5 7 . 6 
S P x S d = 7 6 . 8 , S P x S g = 6 4 . 0 , S P x S e = 1 5 3 . 6 . 

3 . A d d i t i o n a l d e s c r i p t o r s f o r o t h e r r a t e s : 
S P x S e = 1 5 3 . 6 , S P x S f = 6 1 4 . 4 . 

4 . O n 2 0 7 0 - 1 A , S P 1 i s a s s i g n e d t o 6 8 3 6 0 S C C 1 . 
O n 2 0 7 0 - 1 E , S P 1 a n d S P 8 a r e a s s i g n e d t o t h e 
d u a l S C O , a n d E T H E R N E T i s a s s i g n e d t o 
6 8 E N 3 6 0 S C C 1 . 

5 . A P o s t H e a d e r ( R O B I N S O N N U G E N T I D A - X X 
O R E Q U A L ) C o n n e c t o r w i t h s t r a i n r e l i e f s h a l l b e 
p r o v i d e d o n t h e M C B F r o n t P l a t e a n d t h e 
T r a n s i t i o n B o a r d f o r m a t i n g w i t h t h e i n t e r f a c e 
h a r n e s s . T h e h a r n e s s s h a l l b e s h i e l d e d a n d 
s t r a i g h t t h r o u g h w i r e d . 

6 . B I A S + 5 V D C ( 5 0 m A m a x i m u m ) r e f e r s t o v o l t a g e r e q u i r e d
f o r a L i n e T e r m i n a t o r d e v i c e a n d i s d e r i v e d f r o m 
t h e I S O + 1 2 V D C P o w e r S u p p l y . 

7 . E G ( E q u i p m e n t G r o u n d ) p i n i s e l e c t r i c a l l y c o n n e c t e d 
t o t h e f a c e p l a t e . 

8 . L E D i n d i c a t o r s b e t w e e n s w i t c h & C P U 
9 . A l l R J — 4 5 c o n n e c t o r s s h a l l c o n t a i n L E D i n d i c a t o r s 

1 0 / 1 0 0 8c L N K / A C T 

C 1 4 S P I N A S S I G N M E N T 
P I N F U N C T I O N 

1 T X + 
2 T X -
3 R X + 
4 N A 

P I N F U N C T I O N 
5 N A 
6 R X -
7 N A 
8 N A 

* * 2 0 7 0 - 1 E o n l y . 

 

T I T L E : M O D E L 2 0 7 0 - 1 E C P U 
M O D U L E S A N D S E R I A L 
P O R T / S D L C P R O T O C O L 

1 - 2 1 - 2 0 1 0 , E R R A T A 1 N O S C A L E 

T E E S 2 0 0 9 A 9 - 7 



F I E L D I/O F A C E P A N E L S 

F R O N T V I E W F R O N T V I E W 

M O D U L E M O D U L E 

F I E L D F I E L D 

C 1 2 S P I N A S S I G N M E N T 
P I N F U N C T I O N P I N F U N C T I O N 

1 S P 5 T X D + 
2 S P 5 R X D + 
3 S P 5 T X C + 
4 S P 5 R X C + 
5 S P 3 T X D + 
6 S P 3 R X D + 
7 S P 3 T X C + 
8 S P 3 R X C + 
9 L I N E S Y N C + 
1 0 N R E S E T + 
1 1 P O W E R D O W N + 
1 2 B I A S + 5 V D C 
1 3 D C G # 2 

1 4 S P 5 T X D -
1 5 S P 5 R X D -
1 6 S P 5 T X C -
1 7 S P 5 R X C -
1 8 S P 3 T X D -
1 9 S P 3 R X D -
2 0 S P 3 T X C -
2 1 S P 3 R X C -
2 2 L I N E S Y N C -
2 3 N R E S E T -
2 4 P O W E R D O W N -
2 5 E G 

N O T E S : ( F O R T H I S D E T A I L ) 

1 . 2 0 7 0 - 2 A F a c e p l a t e s h a l l b e 4 X w i d e . 2 0 7 0 - 2 B F a c e p l a t e s h a l l b e 2 X w i d e . 
( S E E S Y S T E M P C B M O D U L E , G E N E R A L D E T A I L S . ) 

2 . D a r k C i r c l e s i n t h e C 1 S C o n n e c t o r d e n o t e g u i d e p i n l o c a t i o n s a n d o p e n c i r c l e s d e n o t e 
g u i d e s o c k e t l o c a t i o n s . 

3 . D i m e n s i o n " A " s h a l l b e a m i n i m u m o f 0 . 5 i n . 
4 . C 1 S - M 1 0 4 T y p e . C 1 1 S - 3 7 - P i n C i r c u l a r P l a s t i c T y p e . 

C 1 2 S - 2 5 - P i n D B S o c k e t T y p e 
5 . C 1 2 S p i n 1 2 ( B I A S + 5 V D C ) a t 5 0 m A m a x i m u m i s d e r i v e d 

f r o m t h e I S O + 1 2 V D C P o w e r S u p p l y . 
B I A S + 5 V D C r e f e r s t o v o l t a g e r e q u i r e d f o r 
a L i n e T e r m i n a t o r d e v i c e . 

6 . E G ( E q u i p m e n t G r o u n d ) p i n i s e l e c t r i c a l l y c o n n e c t e d 
t o t h e f a c e p l a t e . 

7 . L E D i n d i c a t o r s T x & R x f o r S P 3 ( f i e l d s i t e ) a n d S P 5 
s h a l l b e p r o v i d e d . 

8 . C 1 c o n n e c t o r s h a l l b e b o l t e d t o t h e f r o m t p l a t e . 

T I T L E : M O D E L 2 0 7 0 - 2 
F I E L D I/O M O D U L E S 

1 - 2 1 - 2 0 1 0 , E R R A T A 1 NO S C A L E 

T E E S 2 0 0 9 A 9 - 8 



T O P V I E W 

S E E N O T E 4 

A S S E M B L Y 

F R O N T V I E W 

M O D E L 

C O N T R A S T 533 

T S D 

C 5 0 J C O N N E C T O R P I N O U T S
P I N F U N C T I O N 

1 N A 
2 S P 4 R X D 
3 C 5 0 E N A B L E 
4 N A 
5 S P 4 T X D 
6 D C G # 1 
7 N A 
8 N A 

N O T E S : ( F O R T H I S D E T A I L ) 

1 . K e y s i z e s h a l l b e ( 0 . 3 x 0 . 3 ) i n . 
2 . K e y c e n t e r t o c e n t e r s p a c i n g s h a l l b e 0 . 5 i n . 
3 . S l i d e l a t c h s h a l l b e a S O U T H C O f l u s h s t y l e 

A 3 - 4 0 - 6 2 5 - 1 2 ( O R E Q U A L ) . 
4 . T h e 4 0 c o n t a c t c o n n e c t o r s h a l l b e s i m i l a r t o A M P 

1 0 2 1 6 0 - 9 o r e q u a l & c o m p a t i b l e t o t h e F P h a r n e s s i 
t y p e a n d p i n a s s i g n m e n t s . 
C e n t e r o f t h e F P h a r n e s s c o n n e c t o r s h a l l b e 
v e r t i c a l l y p o s i t i o n e d ( 3 . 5 4 + / — 0 . 1 9 7 ) i n a s m e a s u r e d 
f r o m t h e t o p o f t h e F P A . 
T h e c o n n e c t o r s h a l l b e a r i g h t a n g l e c o n n e c t o r w i t h 
p i n 1 l o c a t e d o n t h e l o w e r r i g h t h a n d c o r n e r . 

5 . T w o p o s i t i o n L O G I C s w i t c h m o u n t e d v e r t i c a l l y . 
6 . " C 5 0 S " c o n n e c t o r s h a l l b e a D E - 9 s o c k e t c o n t a c t 

c o n n e c t o r . " C 5 0 J " s h a l l b e a R J — 4 5 8 — p o s i t i o n j a c k . 
" C 6 0 P " c o n n e c t o r s h a l l b e a D E — 9 p l u g c o n t a c t 
c o n n e c t o r . 

7 . F r o n t p a n e l s h e e t m e t a l t h i c k n e s s s h a l l b e (0.06±0.005) 
i n . 

8 . T h e F P A s h a l l b e p r o v i d e d w i t h a c o n t i n u o u s t o p a n d 
b o t t o m 0 . 6 3 i n ( i n s i d e d i m e n s i o n ) l i p b e n t 9 0 d e g r e e s t o 
t h e f r o n t p l a t e a n d s h a l l e x t e n d t h e f u l l l e n g t h o f 
t h e F P A . 

9 . C 6 0 P B B o x P o w e r i s + 5 V D C , 3 5 0 m A m a x . A l l s i g n a l s o n 
C 6 0 P a r e r e f e r e n c e d t o i s o l a t e d i n t e r f a c e g r o u n d 
D C G # 3 . 

1 0 . C o m p o n e n t s s h a l l n o t p r o t r u d e b e y o n d t h e h e i g h t 
o f t h e t h u m b s c r e w s w h e n t i g h t e n e d . 

1 1 . S e e 9 . 4 . 1 f o r c o m p o n e n t s r e q u i r e d . 
1 2 A l l d i m e n s i o n s s h o w n a r e I n I n c h e s . 

C 5 0 S C O N N E C T O R P I N D U T S
P I N C 5 0 S F U N C T I O N 

1 C 5 0 E N A B L E 
2 S P 4 R X D 
3 S P 4 T X D 
4 N A 
5 D C G # 1 
6 N A 
7 N A 
8 N A 
9 N A 

 

 

C 6 0 P C O N N E C T O R P I N O U T S 
P I N F U N C T I O N 

1 B B o x P o w e r , N o t e 9 

2 S P 6 R X D 
3 S P 6 T X D 
4 N A 
5 D C G # 3 
6 N A 
7 C P U R E S E T 
8 N A 
9 C P U L E D 

T I T L E : M O D E L 2 0 7 0 - 3 A , 3 B & 3 D 
F R O N T P A N E L A S S E M B L Y 

1 - 2 1 - 2 0 1 0 , E R R A T A 1 NO S C A L E 

T E E S 2 0 0 9 A 9 - 1 0 



D A T A K E Y 
3 . 3 V 

C P U 

N E T 1 

U S B 2 . 0 

U S B 2 . 0 P I N A S S I G N M E N T 
P I N F U N C T I O N 

1 V C C 
2 D A T A -
3 D A T A + 
4 G N D 

N E T 1 P I N A S S I G N M E N T 
P I N F U N C T I O N P I N F U N C T I O N 

1 T X + 
2 T X -
3 R X + 
4 N A 

5 N A 
6 R X -
7 N A 
8 N A 

N E T 2 P I N A S S I G N M E N T 
P I N F U N C T I O N P I N F U N C T I O N 

1 T X + 
2 T X -
3 R X + 
4 N A 

5 N A 
6 R X -
7 N A 
8 N A 

C 1 3 S P I N A S S I G N M E N T 
P I N F U N C T I O N P I N F U N C T I O N 

1 S P 8 T X + 
2 S P 8 R X + 
3 S P 8 T X C + 
4 S P 8 R X C + 
5 S P 8 R T S + 
6 S P 8 C T S + 
7 S P 8 D C D + 
8 N A 
9 L I N E S Y N C + 
1 0 N R E S E T + 
1 1 P W R D W N + 
1 2 B I A S + 5 V D C 
1 3 D C G N D # 2 

1 4 S P 8 T X -
1 5 S P 8 R X -
1 6 S P 8 T X C -
1 7 S P 8 R X C -
1 8 S P 8 R T S -
1 9 S P 8 C T S -
2 0 S P 8 D C D -
2 1 N A 
2 2 L I N E S Y N C -
2 3 N R E S E T -
2 4 P W R D W N -
2 5 E Q U I P G N D 

N O T E S : ( F O R T H I S D E T A I L ) 

1 . B I A S + 5 V D C r e f e r s t o v o l t a g e r e q u i r e d 
f o r a L i n e T e r m i n a t o r d e v i c e . 

2 . N E T 1 , N E T 2 , U S B & C 1 3 S s h o u l d b e p l a c e d w i t h i n 
t h e a r e a a s s h o w n . 

3 . L E D i n d i c a t o r s b e t w e e n s w i t c h & C P U . 

4 . A l l R J — 4 5 c o n n e c t o r s s h a l l c o n t a i n L E D i n d i c a t o r s 
1 0 / 1 0 0 & L N K / A C T . 

TITLE: 

M O D E L 2 0 7 0 - 1 C C P U 

1 - 2 1 - 2 0 1 0 , E R R A T A 1 NO S C A L E 

T E E S 2 0 0 9 A 9 - 1 5 



S E R I A L P D R T D E S C R I P T O R S D E F A U L T S 

S P 1 , S P 2 , S P 3 
a n d S P 5 

S P 4 S P 6 S P 8 

n o u p c n o u p c n o u p c n o u p c 

b s b b s b b s b b s b 

b s l b s l b s l b s l 

n o e c h o e c h o e c h o n o e c h o 

I f I f I f I f 

n u l l = 0 n u l l = 0 n u l l = 0 n u l l = 0 

n o p a u s e n o p a u s e n o p a u s e n o p a u s e 

p a g = 2 4 p a g = 2 4 p a g = 2 4 p a g = 2 4 

b s p = 0 8 b s p = 0 8 b s p = 0 8 b s p = 0 8 

d e l = 1 8 d e l = 1 8 d e l = 1 8 d e l = 1 8 

e o r = 0 D e o r = 0 D e o r = 0 D e o r = 0 D 

e o f = 1 B e o f = 1 B e o f = 1 B e o f = 1 B 

r e p r i n t = 0 4 r e p r i n t = 0 4 r e p r i n t = 0 4 r e p r i n t = 0 4 

d u p = 0 1 d u p = 0 1 d u p = 0 1 d u p = 0 1 

p s c = 1 7 p s c = 1 7 p s c = 1 7 p s c = 1 7 

a b o r t = 0 3 a b o r t = 0 3 a b o r t = 0 3 a b o r t = 0 3 

q u i t = 0 5 q u i t = 0 5 q u i t = 0 5 q u i t = 0 5 

b s e = 0 8 b s e = 0 8 b s e = 0 8 b s e = 0 8 

b e l l = 0 7 b e l l = 0 7 b e l l = 0 7 b e l l = 0 7 

t y p e = 0 0 t y p e = 0 0 t y p e = 0 0 t y p e = 0 0 

b a u d = 1 2 0 0 b a u d = 9 6 0 0 b a u d = 9 6 0 0 b a u d = 3 8 4 0 0 

x o n = l l x o n = 0 0 x o n = l l x o n = l l 

x o f f = 1 3 x o f f = 0 0 x o f f = 1 3 x o f f = 1 3 

t a b c = 0 9 t a b c = 0 9 
t a b c = 0 9 t a b c = 0 9 

t a b s = 4 t a b s = 4 
t a b s = 0 4 t a b s = 0 4 

N O T E S : ( F O R T H I S D E T A I L ) 

1 . A l l s e r i a l p o r t d e s c r i p t o r s s h a l l b e s e t w i t h 8 B i t W o r d , 
1 S t o p & n o P a r i t y . 

2 . M o d e l 2 0 7 0 - 1 C s p 4 s h a l l b e s e t t o 3 8 . 4 K b p s . 
3 . s p 3 s & s p 5 s s h a l l b e s e t t o 6 1 4 . 4 K b p s . 

T I T L E : 
S E R I A L P O R T D E S C R I P T O R S 

D E F A U L T S 

1 - 2 1 - 2 0 1 0 . E R R A T A 1 NO S C A L E 

TEES 2009 A 9 - 1 6 



 

 
 

APPENDIX A10 
CHAPTER DETAILS 

TEES 2009 Errata No. 1 January 21st , 2010 Page 68 



 

 

 
 

 

 

 

 

Model 2070-6 ASYNC / Modem Serial Communication  Module A10-1 
Model 2070-7 ASYNC / SYNC Serial Communication Module A10-2 
Model 2070-6D Fiber Optics Communicaion Module A10-3 
Model 2070-Fx Fiber Optics Network Communication Module A10-4 
Model 2070-6W Wireless Modem Communication Module A10-5 
Model 2070-9 FSK / Dial Up Modem Communication Module A10-6 
Model 2070 - 6E Serial 2 Network Communication Module A10-7 
Model 2070 - 9D Dial-Up Modem Communication Module A10-8 
Model 2070 -7G Universal Time Base Module A10-9 

GENERAL NOTES 
The 2070-6x and 2070-7x modules shall provide circuitry to 
disable its Channel 2 and EIA 232 control lines when a 
ground-true state is presented at Connector A1 Pin B21 
(C50 Enable). C50 Enable shall disable channel 2 via 
disabling the RS-485 signals to and from the motherboard.  
The Disable line shall be pulled up on the module. 

Line drivers/receivers shall be socket or surface mounted. 

Isolation circuitry shall be opto- or capacitive-coupled 
isolation technologies. Each module’s circuit shall be 
capable of reliably passing a minimum of 1.0 Mbps. 

The Comm modules shall be “Hot” swappable without 
damage to circuitry or operations. 
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2070-7G 

A N T E N N A 

C22S 

CONFIG M O D E 

D B 9 - PIN A S S I G N M E N T 

PIN F U N C T I O N 
1 D C D 

2 R X D 

3 T X D 
4 M A 

N A 

5 G N D 

6 N A 

7 R T S 

8 C T S 

9 N A 

T I T L E : 
MODEL 2070-7G 

UNIVERSAL TIME BASE MODULE

1 - 2 1 - 2 0 1 0 , E R R A T A 1 N O S C A L E 

TEES 2009 A 1 0 - 9 
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