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FCC REGULATIONS 

LICENSING 

OWNER INFORMATION 

The FCC requires you to obtain a station license for your DATAFLOW RTU system before using it, but does 
not require an operation license or permit 

The station licensee is responsible for ensuring that the transmrtter power, frequency and deviation are 
within the limits specified by the station license. The licensee is also responsible for the proper operation 
and maintenance of the radio equipment. This includes checking the transmitter frequency and deviation 
periodically, using appropriate methods. 

Your RITRON dealer can help you obtain a FCC license, To get a FCC license for VHF or UHF frequencies, 
submit FCC application Fonm 600, 

SAFETY STANDARDS 

The FCC (with its action in General Docket 79-144, March 13, 1985) has adopted a safety standard for 
human exposure to radio frequency electromagnetic energy emitted by FCC regulated equipment RITRON 
observes these guidelines, and recommends that you do also: 

• DO NOT hold the DATAFLOW RTU so the antenna is very close to or touching
exposed parts of the body, especially the face or eyes, while transmitting,

• DO NOT operate radio equipment near electrical blasting caps or in an explosive
atmosphere.

• DO NOT allow children to play with any radio equipment that contains a transmitting
device.

• REPAIR of RITRON products should be performed only by RITRON authorized
personnel.

RITRON, INC. LIMITED WARRANTY 

WHAT THIS WARRANTY COVERS 

RITRON, INC, ("RITRON") provides the following warranty against defects in material and/or workmanship 
in RITRON DATAFLOW RTlls, Rechargeable Batteries and Accessories under nonmal use and service 
during the applicable warranty period (as stated below), "Accessories" means antennas, chargers, modules, 
cables and connectors, Rechargeable batteries will be replaced during the applicable warranty period only if 
leakage occurs or the batteries drop below 75% of rated capacity. 

WHAT IS COVERED FOR HOW LONG WHAT RITRON WILL DO 

RITRON DATAFLOW RTU

RITRON DATAFLOWRTU

Rechargeable Batteries 

RITRON DATAFLOW RTU

Accessories 

• Alter date of purchase

1 year parts • 
1 year labor " 

1 year• 

90 days• 

(ii) 

During the first year after purchase, 
R!TRON will refund your purchase price 
or repair or replace the defective product, 
at RITRON's option, parts and labor 
included at no charge to you 

RITRON will replace the defective 
batteries. 

R!TRON will repair or replace the 
defective accessory, at RITRON's option, 
parts and labor included at no charge to 
you, 
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WHAT THIS WARRANTY DOES NOT COVER 

DATAFLOW RTU 

• Any technical information provided with the covered product or any other RITRON products;
• Installation, maintenance or service of the product, unless this is covered by a separate written

agreement with RITRON;
• Any products not furnished by RITRON which are attached or used with the covered product, or defects

or damage from the use of the covered product with equipment that is not covered (such as defects or
damage from the charging or use of batteries other than with covered product);

• Defects or damage, including broken antennas, resulting from:
misuse, abuse, improper maintenance, alteration, modification, neglect, accident or act of God. 
the use of covered products other than in normal and customary manner, or; 
improper testing or installation; 

• Defects or damage from unauthorized disassembly, repair or modification, or where unauthorized
disassembly, repair or modification prevents inspection and testing necessary to validate warranty
claims;

• Defects or damage in which the serial number has been removed, altered, or defaced.
• Batteries, if any of the seals are not intact.

IMPORTANT: This warranty sets forth the full extent of RITRON's express responsibilities regarding the 
covered products, and is given in lieu of all other express warranties. Whal RITRON has agreed to do 
above is your sole and exclusive remedy. No person is authorized to make any other warranty to you on 
behalf of RITRON. Warranties implied by state law, such as implied warranties of merchantability and 
fitness for a particular purpose, are limited to the duration of this limited warranty as ii applies to the 
covered product. Incidental and consequential damage are not recoverable under this warranty (this 
includes loss of use or time, inconvenience, business interruption, commercial loss, lost profits or savings). 
Some states do not alJow the exclusion or limitation of incidental or consequential damages, or 
limitations on how long an implied warranty lasts, so the above limitations or exclusions may not 
apply to you. Because each covered product system is unique, RITRON disclaims liability for range, 
coverage, or operation of the system as a whole under this warranty, 

WHO IS COVERED BY THIS WARRANTY 

This warranty is given only to the purchaser or lessee of covered products when acquired for use, not 
resale. This warranty is not assignable or transferable. 

HOW TO GET WARRANTY SERVICE 

To receive warranty service, you MUST deliver or send the defective product, delivery cost and insurance 
prepaid, within the applicable warranty period, to RITRON, INC., 505 West Carmel Drive, carmel, Indiana 
46032, Attention; Warranty Department. Please point out the nature of the defect in as much detail as you 
can. You MUST retain your sales or lease receipt (or other written evidence of the date of purchase) 
and deliver it along with the product. If RITRON chooses to repair or replace a defective product, 
RITRON may replace the product or any part or component with reconditioned product, parts or 
components. Replacements are covered for the balance of the original applicable warranty period. All 
replaced covered products, parts, or components become RITRON's property, 

RIGHTS TO SOFTWARE RETAINED 

Trtle and all rights or licenses to patents, copyrights, trademarks and trade secrets in any RITRON software 
contained in covered products are and shall remain in RITRON, RITRON nevertheless grants you a limited 
non-exclusive, transferable right to use the RITRON software only in conjunction with covered products, No 
other license or right to the RITRON software is granted or permitted. 

YOUR RIGHTS UNDER STATE LAW 

This warranty gives you specific legal rights, and you may also have other rights which vary from state to state. 

WHERE THE WARRANTY IS VALID 

This warranty is valid only within the United States, the District of Columbia and Puerto Rico. 

Pub. No. RTU-MRM Rev. F 05-99

COPYRIGHT 1999 RITRON, INC, - ALL RIGHTS RESERVED 
RITRON®AND DATAFLOVl®ARE REGISTERED TRADEMARKS OF RITRON, INC, 
MODBUS™ IS A TRADEMARK OF GOULD, INC. 

{iii) 
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CAUTIONS 

I. ALL DIGIT AL INPUTS, ANALOG Il'.'PUTS, ANALOG OUTPUTS, AND

MEASUREMENTS OF THE DATAFLOW RTU ARE REFERENCED TO

GROUND. DO NOT USE THE DATAFLOW RTU WITH EQUIPl\ffiNT THAT

REQUIRES COMPLETE ISOLATION.

2. ALL DATAFLOW RTU DIGITAL OUTPlJTS ARE ISOLATED LATCHING

RELAYS. DO NOT EXCEED CONTACT RATINGS OF THESE RELAYS.

3. EXCITATION VOLTAGE AND LOAD DRIVE VARY FROM MANUFACTURER

TO MANUFACTURER. CONSULT MANUFACTURER DOCUl\ffiNT ATION

BEFORE CONNECTING THE SENSORS OR INDICATORS TO THE

DATAFLOW RTU.

4. THE DATAFLOW RTU CASE IS CONNECTED TO GROUNTI.

5. ALL DATAFLOW RTU SYSTEMS REQUIRE AN FCC LICENSE. PRIOR TO

OPERATION COJ\'TACT RITRON FOR LICENSING INFORMATION.

6. THE FREQUENCY DEVIATION IS CONTROLLED BY VARIABLE RESISTOR
R13 I. THIS DEVIATION ADJUSTMENT SHOULD ONLY BE PERFORMED BY

AUTHORIZED RITRON PERSONNEL USING THE APPROPRIATE METHODS

AND TEST EQlJIPMENT.

7. • DO NOT SHORT THE RED WIRE (PIN 6) OF CONNECTOR Jl05 TO

GROUND. 
• DO NOT SHORT THE RED WIRE (PIN 5) OF CONNECTOR JIOI TO

GROUND.
• IF AN INTERNAL BATTERY IS INSTALLED DO NOT SHORT THE

ORANGE WIRE (PIN 7) OF CONNECTOR 1105 TO GROUND.

PERFORMING ANY OF THESE ACTIONS WILL DESTROY THE FUSE

(Fl 01) LOCATED ON THE DATAFLOW RTU CONTROL BOARD.

8. DO NOT OPERATE THE DATAFLOW RTU WITHOUT AN ANTE NNA OR

SUITABLE LOAD. TODO SOMAY DAMAGETHETRANSMITTER.

(iv)

www.TwoWayRadioEquipment.com  |  (800) 878-7829  |  Sales@TwoWayRadioEquipment.com



Installation/ Operation DATAFLOW RTU 

Installation/ Operation Table of Contents 

SECTION TITLE PAGE NO. 

1 Introduction A-1
2 Operation A-1
3 Microprocessor Updates A-1
4 Part Number Definition A-2
5 Accessories A-2
6 Specifications A-3
7 Control Board Schematic A-5
8 Control Board Layout A-6
9 RF Board Schematic A-9

10 RF Board Layout A-9
11 Interconnects A-9
12 Hardware Configuration A-11
13 Software Configuration A-12
14 Mounting Information A-12
15 Power A-14
16 Serial Link A-15
17 1/0 Mapping A-15
18 Digital lnpU1s A-15
19 Digital OutpU1s A-16
20 Analog lnpU1s A-16
21 Analog OU1puts A-17
22 Antennas A-19
23 Alignment A-19
24 Theory of Operation A-19
25 Voltage Charts A-21

Installation/ Operation Table of Figures 

TITLE 

Figure A 1 - Control Board Schematic 

Figure A2 - Control Board Top Side Parts Placement 
with Reference Designators 

Figure A3 - Circular Connector Pin Designations 

Figure A4 - Mounting Hole Pattern for Fastening 
Directly to the DA TAFLOW RTU Case 

Figure AS - Mounting Hole Pattern for Use with 
Optional Mounting Bracket 

Figure A6 - Battery Connection Wiling Diagram 

Figure A7 - Connecting a Current Loop Sensor to a 
DA TAFLOW RTU Analog Input 

Figure A8 - Connecting a Current Loop Indicator to a. 
DA TAFLOW RTU Analog Output 

Software/ Programming (Part B) Table of Contents 

{ A-v) 

PAGE NO. 

A-5

A-6

A-9

A-12

A-13

A-14

A-17

A-18

B- i

www.TwoWayRadioEquipment.com  |  (800) 878-7829  |  Sales@TwoWayRadioEquipment.com



I. INTRODUCTION

DATAFLOWRTU 

1.1 The DATAFLOW® RTU from RlTRON is a complete wireless telemetry system designed to deliver
industrial instrumentation signals from a source to other instruments via radio frequency
communications. The DATAFLOW RTU allows you to access industrial measuring devices in
remote locations without running wires, installing microwave links or leasing a telephone line.
RlTRON DATAFLOW RTU and MODBUS radio communications equipment replaces these
methods.

1.2 Manual Part A is intended to provide information needed for the installation and operation of
RITRON systems. The intended readers are people familiar with industrial instrumentation. A basic
understanding of radio communications is helpful. The included information is valid only for models
listed on the cover.

2. OPERATION

2.1 DATAFLOW RTU is a radio telemetry system. It operates on either 450-470 MHz with a transmitter
power of2 Watts or 5 Watts (UHF-FM), or 136 to 151 MHz, 150 to 165 MHz, 160 to 174 MHz with
a transmitter power of 5 Warts (VHF-FM). An RTU system operating in the UHF-FM band at 2
Watts with directional antennas and 50-foot towers has an effective range of 20 to 25 miles over level
terrain. Changes in the frequency of operation, transmitter power, terrain and antenna structure will
affect the range of the link.

2.2 All DATAFLOW RTU systems require FCC licensing. Call RITRON for assistance in obtaining a
license.

3. MICROPROCESSOR UPDATES

3.1 A microprocessor, IC105, the main controlling device of aDATAFLOW RTU, is located in a socket
on the Control Board. Socket configuration provides ease in replacing or updating microprocessor
firmware.

3.2 The microprocessor firmware version available when this manual was printed is Version 3.27. (In
Version 3.x, "x" represents the [number] designation of a minor revision.)

( A-1 ) 
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4. PART NUMBERDEFINmON

4.1 The following is a list of the part numbers available at the printing of this material.

RTU-XXX - XII!! 

RTU-1 I I - IX I I I 

RTU-1 I I-! IX! I 

RTU-! ! f -! I IX/ 

RTU-/ / / - I I I IX

5. ACCESSORIES

I 50- E 
150 - 0 
I 50- F 
450- 0
40 0- G

RF Connection 
u 

Enclosure 
s 

Power Option 
1 
2 
D 

Data Encryption 
C 

5 .I The following list reflects available accessories.

RITRON PART NO.

06001123 
06001124 
25104600 
25605100 

RTU-BATNICD 
RTU-BATHOLD 
AFP-150 
AFP-150H 

RYA-15 
AFP-450 
RYA-45 
ROA-45 

RAC-05 
RAC-10 
9/RTC-PAS 
RTU-PCPC 

RTU-PCPS-3.0 

RTU-PCPK 
RTU-MRM 

DTX-MRM 

RSP-1 

Band Option
136-151 MHz. RF Board (RITRON # DTX-150-E0DD)
150-165 MHz. RF Board (RITRON # DTX-150-00DD)
160.174MHz. RF Board (RITRON#DTX-150-F0DD)
450-470 MHz. RF Board (RITRON # DTX-450-00DD)
400-430 MHz. RF Board (RITRON # DTX-150-G0DD)

UHF Connector 

Small Enclosure 

One 8-cell AA battery holders (batteries not included) 
Two 4-cell NiCad rechargeable battery packs 
No internal power 

Clear 

DESCRIPTION 

Power/ Serial Cable, 6 foot length for small (SJ enclosure. 
User I/0 Cable, 6 foot length for small (S) enclosure. 
Mounting Bracket for small (S) enclosure. 
Enclosure Cover Seal. 

NiCad Rechargeable Battery Pack. 
Battery Holder. 
VHF Flexible Antenna. 
VHF Flexible Antenna for 164-17 4 MHz. 

VHF Directional Antenna, 6.5 dB Gain. 
UHF Flexible Antenna. 
UHF Directional Antenna, 10 dB Gain. 
UHF Omnidirectional Antenna, 2.5 dB Gain. 

Coaxial Cable, 50 feet, RG-8A/U w/PL-250 Connectors. 
Coaxial Cable, 100 feet, RG-8A/U w/PL-250 Connectors. 
Programming Cable for small (S) enclosure. 
Programming Cable for small (S) enclosure. 

Programming software. 
(Version 3.03 for DOS & Windows PC's on 3.5" disk. 

Programming Kit. 
DATAFLOW RTU Operation/ Installation & 

Software/ Programmers Manual. 
DTX-150/ -450 Radio Transceiver Maintenance Manual. 

1.5 Amp AC-to-DC Power supply. 

( A-2) 
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6 SPECIFICATIONS 

6.1 SYSTEM SPECIFICATIONS 

6.2 

FCC ID:......................................... RTU-150 - AIERIT04-150; RTU-450 - AIERIT04-450 
Emission designator: 10K8FID 

Digital Inputs: .............................. . 
LOW: 
llGH: 

Digital Outputs: ............................ . 
UL/CSA rating: 

Analog Inputs: : ....................... ..... . 
Voltage Mode Range: 
Current Loop Mode Range: 
Resolution: 

Analog Outputs: ........................... . 
Analog Voltage Mode Range: 
Current Loop Mode Range: 
Resolution: 

Maximumof6 
Programmable from O to 5 V 
Programmable from O to 5 V 

Two (2) isolated latching relays 
2A 30VDC 
.5A ll0VDC 
.5A 125VAC 

Maximumof6 
0-5VDC
0-20mA
8 bits

Maximumof2 
0-5VDC
0-20mA
8 bits

Radio Communications: ................. FSK, 1200 BPS, proprietary Manchester-Encoded data format 

Serial Communications: ............... RS-485; 1200, 2400, 4800, or 9600 BPS; MODBUS RTU protocol; 
for programming and external control 

Power Requirements: ..................... 10-16 VDC 
300µA sleep, I 00 mA receive 
1.5A low power transmit, 2.5A high power transmit 

Housing:........................................ Diecast Aluminum, Weather-resistant, (Enclosure S) 

Dimensions (L x W x H): ................ 4.5" x 3.5" x 2.2" (Enclosure option S) 

Weight:.......................................... 1.4 lb. (Enclosure option S) 

Operating Temperature: ................. -30 to +60 degrees Centigrade 
-22 to + 140 degrees Fahrenheit

DTX SPECIFICATIONS 

TRANSMITTER RECEIVER 
Bandspread: 20MHz Bandspread: 
Freq. Stability: 5PPM Freq. Stability: 
RF Power Out: 5 W, programmable to 2 W Sensitivity: 
RFOutputZ: 50Ohms RFinputZ: 
Mod. Dist: less than4% Selectivity: 

Mod. Input Z: lOOKOhms Audio Dist.: 

20MHz 
5PPM 
.3µV 
50Ohms 
70dB@ 30kHz 
65 dB@ 25 kHz 
less than 3% 

NOTE: For detailed information see applicable RITRON DTX manual. Wh en using the DTX manual in 
support of the DATAFWW RTU, only the RF portion is valid. Disregard all references to the DTX control 
board. 

( A-3) 
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8. CONTROL BOARD LAYOUT

8.1 The following diagram shows the physical layout of the RTU control board.

2 3 4 5 

111111111 111111111 111111111 111111111 111111111 
♦ 

0----------

• 

2---

3---
"•" DO NOT PLACE 

1750090C RITRON, INC. 12/16/97 TOP SIDE PARTS PLACEMENT W/ REF. DES 

1750092G LAST ECN 2540

Figure A2 - Control Board top side parts placement with reference deisgnators. 

8.2 EXAMPLE: The location of a particular component is given by the following notation - J!Ol PIN I (Y 0.3 - X L8). 

8.3 

This means the pin I of connector J 101 is located at a horizontal (X) coordinate of 1.8 inches and a vertical (Y) 
coordinate of 0.3 inches. 

SCHEMATIC REFERENCE NUMBER PARTS LIST, RTU-CNTL, 03/05/98 
REF. RITRON# DESCRIPTION r -✓, _ _  y 

� \ 

�. CAPACITORS i 

01503021 lOuf ELT CAP 50V . 2 "x. 46" '-C 101 
C 102 15111102 
C 103 152B8106 
C 104 15121104 
C 105 15110100 
• 106 15110100 
C 107 15121104 
C 108 15121104 
C 109 15121104 
C 110 15121104 
C 111 15121104 

--c�:rn--�-';t 1211 o 4
C 113 J\5110180 
C 114 1;5110180 
C 115 1t;111103 
C 116 ml1103 
C 117 11103 
C 118 11103 
C 119 15111103 
C 120 15111103 

15111472 
15121104 

. l"

.OOlMF X7R 0805 50V CHIP CAP 
CAP lOuF 16V 3.4 X 2.8 CHIP 
.lMF X7R 1206 50V CHIP CAF 
lOPF NPO 0805 50V CHIP CAP 
lOPF NPO 0805 sov CHIP CAP 
.lMF X7R 1206 50V CHIP CAP 
.lMF X7R 1206 50V CHIP CAP 
. lMF X7R 1206 50V CHIP CAP 
. lMF X7R 1206 50V CHIP CAP 
. lMF X7R 1206 50V CHIP CAP 
.lMF X7R 1206 50V CHIP CAP 
18PF NPO 0805 50V CHIP 
18PF NPO 0805 50V CHIP 
.OlMF X7R 0805 50V CHIP 
.OlMF X7R 0805 50V CHIP 
.OlMF X7R 0805 50V CHIP 
:01:MF ·'¾{=7R 08-0-5 !S'OVC::'litP

.OlMF X7R 0805 50V CHIP 

.OlMF X7R 0805 50V CHIP 

.0047MF X7R 0805 50V CHIP 

. lMF X7R 1206 50V CHIP CAP ( A-6) 

r 0.585 3.939 "' I 1.189 3.291 •o
TANTASUfl 1.113 3.104 

t 2.470 3.670 
2.294 4.155 
2.372 4.155 
1.755 0.428 
1.849 0.666 
1.850 0.897 
1.851 1.130 
1.234 1.001 
0.999 1.001 
2 .114 1.100 
2.332 1.099 
1.489 1. 719
0.935 2.159
1.069 2.007

,. 0.935 1.810
1.069 1.926
1.llO 1.340
0.964 1.149
0.632 1.951C 122 

C 121 
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REF. RITRON# 

C 123 152C6226 
C 124 152AB334 
C 125 15121104 

C 126 01517014 
C 127 15121104 
C 128 15111103 
C 129 15111103 
C 130 15111103 
C 131 15111103 
C 132 15111102 

C 133 15121104 

C 134 15111102 
C 135 15111102 
C 136 15111102 

DIODES 

CR101 48A1005C 
CR102. 48Al005C 
CR103 48A1005C 
CR104 48A1005C 
CR105 48A1005C 
CR106 48Al005C 
CR107 48A1005C 
CR108 48A1005C 
CR109 48A1005C 
CRllO 48A1005C 
CR112 48Al00A3 
CR113 48A100A3 

CR114 48A1005C 
CR115 04810003 
CR116 48B10001 
CR117 48B1008W 
CR118 48Bl008W 

FUSE 

F 101 06000040 

INTEGRATED c:CRClJrl'S 

IC101 31040001 
IC102 31130002 
IC105 314B0005 
IC107 31020324 
IC108 312G0001 
IC109 311A0001 
ICllO 31110001 
IC112 03131056 
IC113 31120001 
IC114 31010008 

JACKS 

J 102 21443061 
J 103 21443071 

RELAYS 

K 101 04500016 
K 102 04500016 

JUMPERS 

PJlOl 02100024 
PJ102 02100024 
PJ103 02100024 
PJ104 02100098 
PJ105 02100098 
PJ106 02100159 

TRAl!ISZS�ORS 

Q 101 4801001Q 
Q 102 4801001Q 
Q 103 480l001Q 

Q 104 4801001Q 

Q 105 4801001Q 
Q 106 4801001Q 

Q 107 4801001Q 

RBSIS'rORS 

R 101 47403163 
R 102 47403012 
R 103 47402873 
R 104 47100103 
R 105 47100473 

DESCRIPTION 

22uf 10V 6.0 X 3.2 CHIP TANTALUM CAP 

.33MF 35V ft3.2Xl.6• CHIP TANTALUM 
.lllF X7R 1206 SOV CHIP CAP 
CAPACITOR . 04 7F 5. SV TANTALUM 

.lMF X7R 1206 50V CHIP CAP 
.OlMF X7R 0805 50V CHIP 

.OlMF X7R 0805 50V CHIP 
.OlMF X7R 0805 50V C"tlIP 
.OlMF X7R 0805 50V CHIP 
.OOlMF X7R 0805 SOV CHIP CAP 
.lMF X7R 1206 SOV CEIP CAP 

.001.MF X7R 0805 SOV CHIP CAP 
.OOlMF X7R 0805 SOV Ch"IP CAP 
.OOlMF X7R 0805 50V CHIP CAP 

MMBD7000 DOA!., DIODE SOT-23 
MMBD7000 DUAL DIODE SOT-23 
MMBD7000 DUAL DIODE SOT-23 
MMBD7000 DUAL DIODE SOT-23 
MMBD7000 DUAL DIODE SOT-23 
MMBD7000 DUAL DIODE SOT-23 
MMBD7000 DOAL DIODE SOT-23 
MMBD7000 DOAL DIODE SOT-23 
MMBD7000 DUAL DIODE SOT-23 
MMBD7000 DUAL DIODE SOT-23 
MMBD2835, DUAL DIODE SOT-23 
MMBD2835, DUAL DIODE SOT-23 
MMBD7000 DOAL DIODE SOT-23 
1N400l DIODE 50 VOLT/1AMP 
DIODE, ZEt>.i'"ER, 6.2V 5% 225.MW SOT-23 
MMBZ 5245 ZENER DIODE SOT23 
MMBZ 5245 ZENER DIODE SOT23 

WIRE; #40AWG TINNED BUS (INCHES) 

IC, S0-16 WIDE VOLT. REG. LT1020 
CD4060 COUNTER, S0-16, CD4060 
IC, PLCC-52 MlCROPROCESSOR, 68HC705Bl6 
L.'1T324AD/NJM324E QUAD OP-AMP 
IC, S0-28 WIDE 32KB STATIC RA..� HM52256 
IC, PLCC-44, PERIPHERAL INTERFACE 82C55A 
RS-485 TRANSCEIVER, S0-8, MAX487 
IC, T0-220 5 PIN VOLT. REG. M:!C29302 
INVERTER, HEX CD4069 
LMT2904D DUAL OP AMP S0-8 

CONNECTOR; 6 POSITION PC VERT. GOLD 
CONNECTOR; 6 POSITION PC VERT. GOLD 

RELAY, SPDT 5V LATCHING 
RELAY, SPDT 5V LATCHING 

3 PIN STRAIGHT HEADER 
3 PIN STRAIGHT EEADER 

3 PIN STRAIGHT HEADER 
4 PIN 0.1· HEADER 
4 PIN 0.1" HEADER 
2 PIN .l" HEADER STRIP

MMBT-5088 ·soT-23" 
MMBT-5088 "SOT-23" 
MMBT-5088 "SOT-23" 
MMBT-5088 "SOT-23" 
MMBT-5088 "SOT-23" 
MMBT-5088 "SOT-23" 
MMBT-5088 "SOT-23" 

316K OMM 1% 0805 CHIP 
30.lK OHM 1% 0805 CHIP
287K OEM 1% 0805 CHIP
10K OEM 0805 CHIP RES
47K OHM 0805 CHIP RES.( A-7) 

DATAFLOW RTU 

y X 

0.028 2 .955 
0.044 3.375 
1.402 4.111 
1.065 .4. 027 
2.086 0.369 
2.442 0.971 
2.441 1.124 
2.578 0.971 
2.579 1.124 
0. 026 3.469 
1. 851 1.255 
1.241 2.313 
1.004 2.316 
0.610 3.791 

1. 080 3.285 
1.105 3.664 
2.634 3.633 
2.306 3. 630
1.588 0.388
1. 680 0. 626
l. 680 0.857
1. 681 1.090
1.274 0. 820
1. 039 0.825
0.170 1.067
0.171 1. 629
0.945 2.496
0 .398 4.019
0 .572 3.203
1.358 2.313
1.121 2.316

0.044 3.180 

0. 789 3.513 
2.419 3.901 
2.073 1.926 
1.162 1.595 
1. 785 3. 803
1. 709 3.000
1.109 2.805
BOTTOM SIDE 
0.706 2.966 
2.345 0.444 

0.161 2.201 
0.162 2.675 

2.810 1. 975 
2.809 1.775 
2.809 1.575 
2.902 l. 375
2. 709 1.375
0.211 2.888

1.328 3.754 
0.171 1.399 
0.171 1.796 
0.027 2.752 
0 .l 70 1.257 

2.071 0.485 
2.590 0.409 

.264 3.291 
.180 3.399 
.068 3.439 
.180 3.554 
.219 3.702 
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Installation/ Operation 

REF. lUTRON# DESCRJ:PTJ:ON y X 

R 106 47100102 lK OHM 0805 CHIP RES 1.337 3 .914 
R 107 47100106 RESISTOR, lOM OHM 0805 5% CHIP 2.473 4.155 
R 108 47100474 470K OHM 0805 CHIP RES. 2.625 4.155 
R 109 47100103 lOK OHM 0805 CEIP RES 1.442 0.348 
R 110 47402002 20K OHM 1% 0805 CHIP 1.443 0.428 
R 111 47100103 10K OHM 0805 CHIP RES 1.537 0.586 

R 112 47402002 20K OHM 1% 0805 CHIP 1.537 0.666 
R 113 47100103 10K OHM 0805 CHIP RES 1.537 0.817 
R 114 47402002 20K OHM 1% 0805 CHIP 1.537 0.897 
R 115 47100103 lOK OHM 0805 CHIP RES 1.537 1.050 
R 116 47402002 20K OHM 1% 0805 CliIP 1.537 1.130 
R 117 47100103 lOK OHM 0805 CliIP RES 1.314 0.676 
R 118 47402002 20K OHM 1% 0805 CHIP 1.234 0 .  676 
R 119 47100103 10K OHM 0805 CHIP RES 1.079 0.676 
R 120 47402002 20K OHM 1% 0805 CHIP 0.999 0.676 
R 121 47100106 RESISTOR, lOM OHM 0805 5% CHIP 2.222 1.139 

R 122 47401003 lOOK OHM 1% 0805 CHIP 1.477 1.877 
R 123 47403163 316K OHM 1% 0805 CHIP 1.400 1.877 

R 124 47100682 6.8K OHM 0805 CHIP RES. 1.391 1.350 

R 125 47401003 100K OHM 1% 0805 CHIP 1.250 1.350 

R 126 47100332 3.3K OHM 0805 CHIP RES. 1.187 1.234 
R 127 47402802 28K OHM 1% 0805 CHIP 1. 215 1.879 
R 128 47402002 20K OHM 1% 0805 CHIP 1.255 1.986 
R 129 47402002 20K OHM 1% 0805 CHIP 1.413 2.115 
R 130 47100393 39K OHM 0805 CHIP RES. 1.175 1.985 
R 131 47270103 VARIABLE RESISTOR lOK SEALED 2.882 2.265 
R 132 47100102 lK OHM 0805 CHIP RES 1.252 2.134 
R 133 47100682 6.8K OHM 0805 CHIP RES. 1.094 2.159 

R 134 47100393 39K OHM 0805 CHIP RES. 1.410 1.491 
R 135 47100332 3.3K OHM 0805 CHIP RES. 1.410 1.640 
R 136 47100682 6.8K OHM 0805 CHIP RES. 0.935 1.947 
R 137 47100682 6. SK OHM 0805 CHIP RES. 1.070 1.850 
R 138 47100393 39K OHM 0805 CHIP RES. 0.935 1.510 

R 139 47403012 30.lK OEM 1% 0805 CHIP 0.935 1. 662
R 140 47403012 30.lK OHM 1% 0805 CHIP 1.002 1.354
R 141 47402002 20K OHM 1% 0805 CHIP 1.002 1.250
R 142 47100752 RESISTOR, 7.5K OHM 0805 CEIP 0.543 1.333
R 143 47100243 24K OHM 0805 CHIP RESISTOR 0.543 1.508
R 144 47401003 100K OHM 1% 0805 CHIP 0.835 1.990
R 145 47402002 20K OHM 1% 0805 CHIP 0.543 1.588
R 146 47100103 10K OHM 0805 CHIP RES 0.835 2 .294
R 147 47100103 10K OHM 0805 CHIP RES 0.835 2.154
R 148 47402802 28K OHM 1% 0805 CHI? 0.346 3.455
R 149 47404751 4.75K OHM 1% 0805 CHIP 0.463 3.368
R 150 47401003 100K OHM 1% 0805 CHIP 1.248 2.540 

R 151 47401003 100K OHM 1% 0805 CHIP 0.931 2:.758 

R 152 47100103 10K OHM 0805 CHIP RES 0.835 2.433 
R 153 47100270 2 7 OEM O 80 5 CH:I'P RESISTOR 1.084 2.540 
R 154 47100270 27 OHM 0805 CHIP RESISTOR 1.172 2.540 
R 155 47100102 lK OHM 0805 CHIP RES 1.366 4.028 
R 156 47100123 12K OHM 0805 CHIP RES. 1.373 1.249 
R 157 47404990 RESISTOR, 499 OHM 1% 0805 CHIP 2.035 0.611 
R 158 47404990 RESISTOR, 499 OHM 1% 0805 CHIP 2.636 0.695 
R 159 47100334 330K OHM 0805 CHIP RES. 2.442 1.048 
R 160 47100334 330K OHM 0805 CHIP RES. 2.485 1.310 
R 161 47100334 330K OHM 0805 CHIP RES. 2.579 1.048 
R 162 47100334 330K OHM 0805 CHIP RES. 2.608 1.253 
R 163 47100103 lOK OHM 0805 CHIP RES 1.180 3.477 
R 164 47100102 lK OHM 0805 CHIP RES 2.035 0.852 
R 165 47404990 RESISTOR, 499 OHM 1% 0805 CHIP 2.035 0.689 
R 166 47100102 1K OHM 0805 CHIP RES 2.737 0.971 
R 167 47404990 RESISTOR, 499 OHM 1% 0805 CHIP 2.636 0.617 
R 168 47100106 RESISTOR, 10M OHM 0805 5% CHIP 2.549 4.155 

R 169 47100102 1K OHM 0805 CHIP RES l. 775 0.339 
R 170 47100102 lK OHM 0805 CHIP RES 1.868 0.578 
R 171 47100102 lK OHM 0805 CHIP RES l. 868 0.807 
R 172 47100102 lK OHM 0805 CHIP RES 1.869 1.040 
R 173 47100102 lK OHM 0805 CHIP RES 1.321 1.020 

R 174 47100102 1K OHM 0805 CHIP RES l.085 1.019 
R 175 47100682 6.8K OHM 0805 CHIP RES l.492 2. 036
R 176 47403012 30.lK OHM 1% 0805 CHIP RES

SOCKE'l' 

XC105 02100230 PLCC SOCKET, 52 PIN SURFACE MNT 2.073 1.926 

CR.YS'rALS 

Y 101 02300041 32.768 KHz CRYSTAL 2.372 4.344 
Y 102 02300058 CRYSTAL 4.000M!!Z; AT-49 2.195 1.294 ( A-8) 
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9. RF BOARD SCHEMATIC

DATAFLOW RTU 

9.1 See the applicable RITRON DTX manual for the RF board schematic. When using a DTX manual in support of
the DATAFLOW RTU, only the RF portion is valid; disregard all references to the DTX control board.

10. RF BOARD LAYOUT

10. 1 See the applicable RITRON DTX manual for the RF board layout. When using a DTX manual in support of the
DATAFWW RTU, only the RF portion is valid; disregard all references to the DTX control board.

11. INTERCONNECTS

CAUTION: 

On DATAFLOW RTU's shipped before the 2nd quarter of 1998, do not exceed 6 volts referenced to GND 
on RS-485 connections (the GREEN and BLUE wires of the External Power/Serial Cable: RITRON Part No. 
06001123). Exceeding 6 volts will damage protection circuitry and render the unit's serial link inoperable. 

11.1 For a weather-resistant aluminum enclosure for DATAFLOW RTU, purchase it in a small (S) enclosure option. 
This option also provides bulkhead circular connectors and one UHF antenna port. See Figure A3 for pin 
number designations of the circular connectors. 

7-PIN

18-PIN 

BULKHEAD CONNECTOR 

KEYING PIN 

KEYING PIN 

0 
0 

0 

0 
0®© 

©©@@ 
@@@® 

@@@ 

Figure A3 - Circular connector pin designators 

11.1.1 BULKHEADCONNECTORS: 

COM>.'ECTOR PlN NAME 

Ext. Power/ Serial: 1 A 

2 B 

3 GND 

4 LDR 

5 GND 

6 VI 
7 B+ ( A-9) 

CABLE CONNECTOR 

KEYING SLOT 

KEYING SLOT 

0 
©®0 

@@©© 
®@@@ 
@@@ 

0 
0 

0 

DESCRIPTION 

Serial Pair A 
Serial Pair B 
Loader Ground 
Loader Connected/Program Enable 
Power Ground 
Power In to Controller and Radio 
From Internal Battery 
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Installation/ Operation 

CONNECTOR PIN NAME DESCRIPTION 

User Input/ Output: I Rll Relay 1 Contact 1 
2 Rl2 Relay I Contact 2 
3 R21 Relay 2 Contact I 
4 R22 Relay 2 Contact 2 
5 PWR Power Our 

6 GND Power Out Ground 
7 Sl Input I 
8 GND Input l Ground 
9 S2 Input 2 
10 GND Input 2 Ground 
ll S3 Input 3 
12 GND Input 3 Ground 
13 S4 Input 4 
14 GND Input 4 Ground 
15 S5 Input 5/ Output l 
16 GND Input 5/ Output l Ground 
17 S6 Input 6/ Output 2 
18 GND Input 6/ Output 2 Ground 

11.1.2 OPTIONAL INTERFACE CABLES, part numbers 06001123 and 06001124, may be purchased for use with the 
small (S) enclosure. These cables provide the user with 6-foot long, color-coded cables designed specifically for 
use with DATAFLOW RTU.

11.1.3 INTERFACE CABLE CONNECTIONS: 

CABLE PIN NAME COLOR CODE DESCRIPTION 

Ext. Pwr./ Serial: l A GREEN Serial Pair A 
Part# 06001123 2 B BLUE Serial Pair B 

3 GND BLACK Loader Ground 
4 LDR WHITE Loader Connected/Program Enable 
5 GND BROWN Power Ground 

6 VI RED Power In to Controller and Radio 
7 B+ ORANGE From Internal Battery 

User Input/ Output: I Rll WHITE Relay I Contact I 
Part# 06001124 2 Rl2 RED Relay l Contact 2 

3 R21 GREEN Relay 2 Contact I 
4 R22 RED Relay 2 Contact 2 
5 PWR RED Power Out 
6 GND BLACK Power Out Ground 
7 SI BROWN Input I 
8 GND BLACK Input 1 Ground 
9 S2 ORANGE Input2 
10 GND BLACK Input 2 Ground 
II S3 YELLOW Input 3 
12 GND BLACK Input 3 Ground 
13 S4 GREEN Input4 
14 GND BLACK Input 4 Ground 
15 S5 BLUE Input 5/ Output I 
16 GND BLACK Input 5/ Output I Ground 
17 S6 WHITE Input 6/ Output 2 
18 GND BLACK Input 6/ Output 2 Ground 

NOTE: The following pin groups are rwisted pairs: 
1-2, 3-4, 5-6, 7-8, 9-10, 11-12, 13-14, 15-16, 17-18

( A-10) 
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DATAFLOW RTU 

11.1.4 CONNECTIONS 

CONNECTOR PIN NAME DESCRIPTION 

Ext. Power/ Serial: 1 A Serial Pair A 
Jl 05 (X3_8 Y0-2) 2 B Serial Pair B 

3 GND Loader Ground 
4 LDR Loader Connected/ Program Enable 
5 GND Power Ground 

6 VI Power In to Controller and Radio 
7 B+ From Internal Battery 

User Input/ Output: 1 Rll Relay 1 Contact 1 
JJO! (Xl.8 Y0.3) 2 Rl2 Relay 2 Contact 1 

3 R21 Relay 1 Contact 2 
4 R22 Relay 2 Contact 2 
5 PWR Power Out 

6 GND Power Out Ground 
7 Sl Input 1 
8 GND input 1 Ground 
9 S2 Input 2 

10 GND Input 2 Ground 
11 S3 Input 3 
12 GND Input 3 Ground 
13 S4 Input 4 
14 GND Input 4 Ground 
15 S5 Input 5/ Output 1 
16 GND Input 5/ Output l Ground 
17 S6 Input 6/ Output 2 
18 GND Input 6/ Output 2 Ground 

12. HARDWARE CONFIGURATION

12.1 The DATAFLOW RTU has six hardware configurable jumpers_ Jumper functions are described in the following 
paragraphs 12. Ll to 12. 1.6. See Figure A2, page A-6, for location references_ 

12_1.l P.Tl0l (Y 2_8 - X 2-0): This jumper setting determines whether configurable I/0 1 is an input or an analog 
output The jumper across pins 1 and 2 configures the pin to be an input_ The jumper across pins 2 and 3 
configures the pin to be an output, the default setting. At the time of printing this manual, the DATAFWW

RTU firmware supports this pin to be used only as an output. 

12.1.2 P,T102 (Y 2.8 - X 1.8): This jumper setting determines if configurable I/0 2 is an input or an analog output. The 
jumper across pins l and 2 configures the pin to be an input. The jumper across pins 2 and 3 configures the pin 
to be an output, the default setting. At the time of printing this manual, the DATAFLOW RTU firmware 
supports this pin to be used only as an output. 

12.1.3 PJ103 (Y 2.8 - X 1.6): This jumper setting determines how the configurable analog outputs 1 and 2 are 
powered. The jumper setting is valid only if PJ!0l or PJ102 is set for output. The jumper across pins 2 and 3 
configures the output to be powered by system power. The jumper across pins 1 and 2 configures the output to 
be powered by regulated radio power, the default setting. 

12_ 1.4 P.T104 (Y 2.9 - X 1.2): This jumper setting determines if configurable I/0 1 is set for voltage or current loop 
analog output. This jumper setting is valid only if PJ!0l is set for output. With one jumper across pins 1 and 2 
and another jumper across pins 3 and 4, the output is configured for voltage, the default setting. Only one 
jumper across pins 2 and 3 configures the output for current loop. 

( A-11 ) 
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Installation/ Operation 

12.I.5 PJ105 (Y 2.7 - X 1.2): This jumper setting detennines if configurable I/O 2 is set for voltage or current loop
analog output. This jumper se tting is valid only if PJJ 02 is set for output. With one jumper across pins I and 2 
and another jumper across pins 3 and 4, the output is configured for voltage, the default setting. Only one 
jumper across pins 2 and 3 configures the output for current loop. 

12.1.6 PJ106 (Y 0.2 - X 2.9): This jumper connects the internal battery power to the power input of the control board. 
This jumper setting is valid only when using the internal battery power. With the jumper installed, the default 
condition, the internal battery is always connected to control board power, meaning the unit is always ON with 
the internal batteries installed. 

13. SOFTWARE CONFIGURATION

13.1 All DATAFLOW RTUs contain identical hardware; the software configuration of a unit makes it perform a 
particular task. This programmable configuration can be changed using a ny PC compatible computer, 
DATAFLOW RTU Programming Software and aDATAFLOW RTU Programming Cable. 

14. MOUNTING INFORMATION

14.1 To provide DATAFLOW RTU with an aluminum enclosure, it may be purchased with the small enclosure (S).
The S enclosure has four pilot holes dtilled into the back comers of the case; the holes are tapped with four ( 4)
#6- 32 x 3/8 thread-fonning screws. TheDATAFLOW RTU is shipped with these screws installed in the case.
A T-15 Torx© dtive tool is required to remove the screws.

14.I.l You can use the holes in the back of the enclosure to mount theDATAFWW RTU directly to a surface, using
the recommended hole pattern shown in Figure A4. The four thread-forming screws can be used to secure the 
case to the surface, if desired, by removing the screws and reusing them. Alternately, four #6 - 32 machine 
screws may be used; ensure they do not extend more than 5/16" into the case. 

+ 

4.050 

+ 

.144 OlA. MIN. 
4 PLACES 

I / (CLEARANCE <OR 

I ,/ 
j 6-32 SCREW) 

-"---"'+'------------_J.ie._ 

I 

!E-------3.0501-----

Figure A4 - Mounting hole pattern for fastening directly to the DATAFLOW RTU case. 

( A-12) 
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DATAFLOW RTU 

14.1.2 Optional mounting bracket RITRON part number 25104600 is available for DATAFWW RTU. To install this 
bracket to the case, remove and save the four thread-forming screws described in paragraph 14.1 to attach the 
mounting bracket to the case. Be sure the narrow portion of the keyhole is positioned towards the top (UHF 
antenna connector) of the DATAFLOW RTU. Use the recommended hole pattern for the optional mounting 
bracket shown in Figure A5 . 

. 201 DIA. MiK TY?. 
(CLEARANCE F"Oi'I 
f 10-32 SCREW) 

! 

I
G-

I / emm _,., wees N"" I 

mo � 

r+ 
�-

1.862 

-"-----'"-----{'..;.�------------------ + -

!E---------4.437--------">-

Figure AS - Mounting hole pattern for use with optional mounting bracket. 

14.2 ReassemblingDATAFWW RTU Cover/Waterproofing the Antenna Connection 

14.2.1 The DATAFLOW RTU is weather-resistant if it has been properly sealed. If you have opened or 
disassembled the device, refer to the following instructions. 

14.2.2 Sealing the Housing Cover: Inspect the seal and mating surfaces for flaws (tears, gaps, dents, etc.). Repair the 
surface or replace the part as necessary. Purchase replacement cover gaskets through Ritron: Part No. 25605100. 

Insert the seal in the cover. Thread the four (4) screws through the cover, into the housing; do not tighten the 
screws. Snug down the screws in an "X" sequence; i.e.: top left, then bottom righ� then top right, then bottom 
left. Then fully tighten the screws in this same sequence. 

14.2.3 Replacing Connectors: RITRON discourages the practice of removing and discarding the protective cap from 
the connectors. Doing this may reduce the water-resistance of the unit. If you must remove a connector for any 

reason, make sure it has been retightened properly - "finger-tight" connector nuts will not provide an 
effective water barrier. 

14.2.4 Connecting the Antenna: Seal screws are used to secure the antenna to the housing. Always replace with a new 
seal screw, not a common screw. 

Do not remove the antenna connector from the housing; doing so win destroy the silicone rubber seal in the 
interface. The screw securing the ground strap inside the housing must be fully tight. 

14.2.5 If this device is to be used in a wet environment, use seal tape around the antenna connection. Use Archer 
Connector Sealant, Radio Shack Number 278-1645 or an equivalent. Wrap the connection with the sealant tape 
and press it securely in place. 

( A-13) 
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15. POWER

15.1 The DATAFLOW RTU small enclosure (S) may be purchased with the delete internal power (D) option. The
RTU power source is a user-provided external power supply meeting the following criteria:
• Between IO VDC and 16 VDC with 12 VDC nominal;
• Has less than IV peak-to-peak of ripple;
• Provides 1.5 A with the transmitter in low power setting;
• Provides 2.5 A with the transmitter in high power setting.

15.1.1 Connect the positive side of the power supply to JI05 pin 6. Connect the negative side of the power supply to 
JI05 pin. The negative side of the power supply is considered to be GROUND and is the REFERENCE to 
which all inputs, outputs and measurements are to be made. GROUND is connected to the enclosure. 

15.2 You can purchase the DATAFLOW RTU with an eight-cell internal battery holder (power option I). In this 
option, internal AA batteries are used as the power source. 

CAUTION: When installing the batteries, be sure to match polarities of the batteries with the 
battery holder. Not matching polarities can damage the RTU. 

15.2.1 The negative side of the battery assembly is considered to be GROUND and is the REFERENCE by which all 
inputs, outputs, and measurements are to be made. GROUND is connected to the case. 

15.2.2 The battery voltage appears at pin 8 of JI 05 pin 8, and is not connected directly to the input power of the RTU 
control board. With jumper PJI06 installed, the battery is jumpered to the input power. With jumper PJI06 not 
installed, an external connection is required between pin 6 and 7, which allows the user to install an external 
ON/OFF switch to the RTU while using internal power. 

15.3 JJ0l pin 5 is connected to the RTU power source, and JJ0I pin 6 is connected to GROlil','D. This power supply 
provides excitation voltage to external equipment with maximum current draw of .25 A. 

15.4 Fuse FI 01 (X3.2 - YO.!) is a 40-gauge tinned wire designed to open at 2.5A. If this fuse is destroyed, replace it 
with nothing larger than 40-gauge wire. 

15.5 Optional Internal Battery Back-up (Refer to 11.1.3 for the appropriate pin numbers.) 

Either of the following two options may be used as an optional internal battery back-up: 
a. A two 4-cell battery pack (RITRON Part No. RTU-BATNICD), OR

b. An 8-cell AA battery holder (RITRON Part No. RTU-BA THOLD).

15.5.1 Connect the battery as shown in Figure A6: 

CR1 

13.1 

CR2 

RTU 7-PIN 

CONNECTOR 

,..-<----'--,-=.:;.;_-
7 I ORN

i 
Vsource ------C -,i'--4>----------"'-+-'-"=--

v. 

6 I RED 

5 I BRN GND----------------,----

NOTE: CR1 and CR2 are to be 1N5817. 

B+ 

VI 

GND 

Figure A6 - Battery Connection Wiring Diagram. 

15.5.2 The following equations define the values required for RI. 

RI = (Vsource - Vdiode - Vbattfull) / Icharge 
PR!= (Vsource - Vdiode - Vbattempty)2 / Rl 

WHERE: RI is the value of RI in Ohms --
V source is the input voltage to the RTU. 
Vdiode is the voltage drop of the diode (CR!). 
Vbatfull is the fully charged voltage of the internal battery. 
!charge is the charge current to the battery.
PR! is the power rating of RI in Watts.
Vbattempty is the empty voltage of the internal battery. ( A-14) 
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15.5.3 The following calculations apply to RTU-BATN1CD, using a 14V source. 

RI = (14 - 0.4 - 12) I .05 = 32 Q 
PR!= (14-0.4- 8)2 /RJ = 0.98 W 

DATAFLOWRTU 

15.5 .4 For RTU-BA TI-IOLD, use a rechargeable battery type. Confirm the manufacturer's specification for full charge 
voltage, empty voltage, and "'trickle" charge current. 

16. SERIAL LINK

I 6. I JI 05 pins I and 2 comprises the pair of differential lines used for the RS-485 link. This link provides the user 
access to change the software configuration, and allows the RTU to be controlled by an external computer via 
MODBUS RTU Protocol. The baud rate of this link is programmable between 1200, 2400, 4800, and 9600 BPS. 

17. l/0 MAPPING

17. I l/0 mapping is the connection of one DATAFLOW RTU input to (another) DATAFLOW RTU input via radio 
communication. The current mapping scheme allows any input of any DATAFLOW RTU to be sent to any 
output of any other DATAFLOW RTU.

17 .2 A digital output used as a warning indicator is not available for mapping to an input of another unit. Because of 
this, a DATAFLOW RTU having a digital output used as a warning indicator can have only one digital signal 
sent to it. 

17.3 Using the analog output as a warning indicator is not recommended. If used in this way, it is not available to be 
mapped to an input of another unit, meaning a DATAFLOW RTU having an analog output used in this manner 
can have only one analog signal sent to it. NOTE: Be sure to not exceed the load drive capability if an analog 
output is used as a warning indicator. 

18. DIGITALINPUTS

18.I The (up to) six digital inputs are pins 7, 9, 1 I, 13, 15 and 17 of JIOI. (NOTE: Pins 15 and 17 are inputs only if 
jumpers PJI0J and PJI02 are configured as inputs.) 

Inputs are to be considered either HIGH or LOW. The following table defines the characteristics of the input 
pin. The absolute limits are the safe operating region. Operation outside of this region can damage the device. A 
HIGH state may be obtained by Jetting the input pin float, and a LOW state may be obtained by connecting the 
input pin to GROUND. The threshold level between HIGH and LOW is programmed with DATAFLOW RTU

Programming Software. 

PARAMETER MINIMUM MAXIMUM 
HIGH programmable V 5V 

programmable kQ infinite Q 
LOW ov programmable V 

on oroarammable kQ 
ABSOLUTE LIMITS -2 V 7V 

18.1.J You can invert the input state of an RTU unit, which will cause aDATAFWW RTU reading a switch as HIGH 
to transmit the switch status as LOW to another DATAFWW RTU. Inversion allows a NORMALLY OPEN 
switch to control a NORMALLY CLOSED relay output without external circuitry. 

( A-15) 
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19. DIGITAL OUTPUTS

19.1 The two digital outputs are defined to be pins 1-3 and 2-4. These outputs are two dry-contact closure-latching
relays. They are controlled by the DATAFLOW RTU software, and are either OPEN or CLOSED. The
following table defines the characteristics of the relay. The UL/ CSA power rating is the safe operating region.
Operation outside of this region can damage the device.

PARAMETER MINIMUM MAXIMUM 

OPEN 1 MQ 

CLOSED 1Q 

UU CSA POWER RATING 2A30VDC 

.SA 110VDC 

.SA 12SVAC 

19.l.l The relays can be programmed to have both initial and fail-safe conditions. The initial condition forces the
relays to a desired state at power on of the device. The fail-safe condition forces the relays to a desired state if a 
RF data link problem is detected. For details on how to set these conditions, see the DAT AF LOW RTU

Software/Programmers Manual. 
19.2 If a digital output is used for a warning indicator, it is not available to be mapped to the corresponding digital 

input of the other unit. This means that if a digital output is used for a warning indicator, only one digital signal 
may be sent to thatDATAFWW RTU.

!9.3 Because the relays are latching relays, they retain the state they are in if powerto the DATAFLOW RTU is lost; 
they will not go to OPEN state during power outage. 

20. ANALOG INPlJTS

20.1 The (up to) six analog inputs are defined as pins 7, 8, 11, 13, 15 and 17. (NOTE: Pins 15 and 17 are inputs only
if PJJ0I and PJ102 are configured as inputs.)

These inputs can be of two types: voltage or current loop. These inputs are used to digitize the analog signal and
transmit it to another DATAFLOW RTU.

20. l.l If the signal to he read is a voltage source, the input pin is ready as is. The following table defines the
characteristics of the input pin working as voltage input. Absolute limits define the safe operating region; 
operating outside this region can damage the device. 

PARAMETER MINIMUM MAXIMUM 

INPUT RANGE ov SV 

SOURCE IMPEDANCE 1000Q 

ABSOLUTE LIMITS -2V 7V 

20.1.2 If the signal to be transmitted is a 0 - 20mA current source, the input pin must have a 250Q resistor placed 
between the pin and GROUND. The following table defines the characteristics of the input pin working as a 
current input. Absolute limits define the safe operating region. Operating outside this region can damage the 
device. 

( A-16) 
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See Figure A7 for an example of connecting a current loop sensor to the DATAFWW RTU. 

PARAMETER MINIMUM MAXIMUM 
INPUT RANGE 0mA 20mA 
SOURCE IMPEDANCE (Ev-5) I .02 n 
ABSOLUTE LIMITS -8mA 28mA 

NOTE: "Ev" is excitation voltage. 

I USING DATAFWW RTU ) 
iAS THE EXCITATION VOLTAGE. 

DATAFWWRTV 

+ POWEROUT I 

lsENsoRI@ I ANALOGINl 

1�< - LJ REStsTOR L_ 

ANALOG IN GND I 

i USING AN EXTER.,.l\lA.L SOURCE I 
jAS THE EXCITATION VOLTAGE! 

+ -

� 
jEXCITATION[G) lsENsoRI ?

VOLTAGE V 

� I 
"°n - RESISTOR 

DATAFWWRTTJ 

POWEROUf I 

A.""l"ALOGIN I 

ANALOG IN GND f 

Figure A7 - Connecting a Current loop sensor to a DATAFLOW RTU analog input. 

20.2 All analog inputs are non-isolated. All analog measurements are referenced to GROUND. Take care when 
connecting the DATAFLOW RTU to external sensors. 

20.3 The user can invert the input state of a DATAFLOW RTU if desired, which will cause aDATAFWW RTU that 
reads an analog signal as full scale to transmit the signal status as zero scale to another DATAFWW RTU. This 
inversion allows a positive transfer function signal to control a negative transfer function signal without external 
circuitry. 

20.4 Sensor excitation voltage may be supplied by the DATAFWW RTU, using the JIOJ Power Out pin. For this 
configuration, make sure to not exceed the maximum current drive of the pin, and ascertain your sensor will 
operate on a supply voltage ofVsupply-5Volts. 

21. ANALOG OUTPUTS

21.1 The two analog outputs are defined to be pins 15 and 17. (NOTE: Pins 15 and 17 are outputs only if PJI0I and
PJ102 are configured as outputs.)

These outputs are two low power outputs hardware configured as either a voltage source or a current sink. All
analog outputs are referenced to GROUND.

21. 1.1 If the output pin is desired to be a voltage source, correctly set the hardware configuration. The pin is to be
hardware-configured as an output and as a voltage source. The following table defines the characteristics of the 
output pin set as a voltage source. Attempting to drive a load less than the minimum will cause incorrect output 
and can possibly damage the device. 

PARAMETER MINIMUM MAXIMUM 
OUTPUT RANGE ov 5V 
LOAD RESISTANCE 1000n 
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21.1.2 If the output pin is to be a current sink, correctly set the hardware configuration. The pin is to be hardware 
configured as an output and as a current source. The following table defines the characteristics of the output pins 
set as a current sink. Attempting to drive a load less than the minimum will cause incorrect output and possibly 
can damage the device. 

See Figure A8 for an example of how to connect a current loop meter to theDATAFLOW RTU.

PARAMETER MINIMUM MAXIMUM 
OUTPUT RANGE 0mA 20mA 
LOAD RESISTANCE /Ev-5.5l/.02 .Q 
NOTE: ''Ev" 1s exc1tanon voltage. 

I USINGDATAFI.OWRTU I 
ASIBEEXCTTATIONVOLTAGE) 

' !+ 
!INDICATOR i 0- 1 

I.USING ANEXIERNAL SOURCE 
ASTHEEXOTATIONVOLTAGE

j!NDIC'ATOR 
i () + I 

IEXCITATIONI@) + 
VOLTAGE V 

DATAFLOW KIV 

POWEROUTI 

ANALOGOuT I 

ANALOG OUT GND 

DATAFI.OW KTU 

POWEROUTI 

ANALOG OUT I 

ANALOG OUT GND 

Figure A8. - Connecting a Current loop indicator to a DA TAFLOW RTU analog output. 

21.2 The analog outputs can be programmed to have both initial and fail-safe conditions. The initial condition forces 
the output to a desired state at power ON of the device. The fail-safe condition forces the output to a desired 
state if an RF data link problem is detected. Refer to DATAFWW RTU Software/Programmers Manual for 
details on setting these conditions. 

21.3 Meter excitation voltage may be provided by the DATAFLOW RTU using the Power Out pin of connector 
JJO I. If the Power Out pin is used as the excitation supply make sure that the maximum current drive of the pin 
is not exceeded and that your indicator will operate on a supply voltage ofVsupply-5.5Volts. 

21.4 It is not recommended to use the analog output as a warning indicator. If used, it is not available to be mapped 
to the corresponding analog input of the other unit; meaning that aDATAFLOW RTU having an analog output 
used in this manner can have only one analog signal sent to it. NOTE: Be sure to not exceed the load drive 
capability if an analog output is used for a warning indicator. 
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22. ANTENNAS

22.1 Section in process.

23. ALIGNMENT

DATAFLOW RTU 

23. I The only alignment procedure required for the DAT AF LOW RTU control board is adjustment of the deviation.
Normally, the deviation should not require realignment. This adjustment controls the amount of deviation
produced by the RF board. Refer to the following procedure to properly perform this alignment.

RECOMMENDED TEST EQUIPMENT

I. DATAFLOW RTU programming kit.
2. PC compatible computer.
3. BvI deviation meter.

PREPARATION 

I. Connect the DATAFLOW RTU programming kit to the unit to be tested.

2. Configure theDATAFLOW RTUto transmit on channel 460 MHz for UHF systems, or 154 MHz for
VHF systems. For instruction on the use of the programming software see the

DATAFLOW RTU Software/ Programmers Manual.

3. Locate RBI on the control board. Ifa battery board covers the control board, Rl31 is located under
a hole in the battery board. The battery board does not need to be removed to access RI3 I.

DEVIATION ALIGNMENT 

I. Execute the DATAFLOW RTU transmitter test. This will cause the DATAFLOW RTU to transmit a
15-second test pattern. For instruction on the use of the programming software, see the DATAFLOW

RTU Software/Programmers Manual.
2. Using an adjustment tool, adjust RI31 for a deviation of2.80 kHz to 3.00 kHz.

23.2 Refer to the applicable RITRON DTX manual for alignment of the RF board. When using the DTX manual in 
support of the DATAFLOW RTU only the RF portion is valid. Disregard all references to the DTX control 
board. 

24. THEORY OF OPERATION

24.1 The DATAFLOW RTU control board performs many functions. It is used to program and control the DTX RF
board. It is the real-world interface for the telemetry inputs and outputs. It communicates to devices over an RS-
485 serial link. The following paragraphs describe how individual blocks of the control board operate.

24.1. l +5V REGULATOR: ICIOl is a DC-to-DC converter that changes the VUNREG input 
voltage to +5VDC. The +5VDC value is set by resistors R!0l, RI02, and RI03 with FB = 2.50V (pin 13). This 
IC also contains an output comparator used to monitor system + 5VDC voltage. This comparator shuts the 
system down if low power is detected to prevent abnormal system operation due to low voltage. 

24.1.2 VREG REGULA TOR: IC112 is a DC-to-DC converter that changes the VUNREG input 
voltage to +8.5VDC. The +8.5VDC value is set by resistors R!48 and R!49 with ADJ= 1.23V (pin 5). This IC 
also contains an ENABLE pin (pin I) which allows the microprocessor to tum this regulator ON and OFF. With 
5V applied to the ENABLE pin, the regulator is ON; with 0V applied to the ENABLE pin, the regulator is OFF. 

24.1.3 4 Hz. INTERRUPT CLOCK: IC102 provides a 4 Hz. clock to the microprocessor, which 
functions as an interrupt timer to make the microprocessor read all the digital and analog inputs. The 4 Hz. rate 
is made by dividing the 32768 Hz. crystal (YIOI). To save power, ICI02 is not run at full +5V. Diodes CRI03 
and CRI04 are used to decrease the supply voltage to ICI02. 
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24.1.4 MICROPROCESSOR. IC105 The microprocessor is a Motorola MC68HC705B 16. This 
8-bit MCU contains an on-chip oscillator, CPU, RAM, ROM, EEPROM, ND converters, pulse length
modulated outputs, I/O, serial communications interface, program mable timer system and watchdog. The
processor is running at a speed of 4 MHz. (Y102). The real world inputs are connected to the processor through
PD0 - PD5. PD6 is used to measure VUNREG voltage. Resistors R122 and R123 are used to scale this voltage.
PLMA and PLMB are used to generate the analog outputs.

24.1.5 DES ENCRYPTION PROCESSOR. IC106 is not placed at this time. 

24.1.6 EXTERNALRAM. ICI08 is a 32,768 word x 8-bit CMOS static random access 
memory. This external memory is used to store incoming and outgoing message traffic. This memory is backed
up by capacitor C126. QlOl disables writing to the memory when the +5V supply is low. This prevents 
unwanted data to be written to the RAM. 

24.1.7 PORT EXPANDER. IC109 is a CHMOS programmable peripheral interface. It extends 
the amount of I/0 the microprocessor can handle. This chip connects the microprocessor to the external 
memory, the relay drivers, the serial communications driver, and the RF board controls. 

24.1.8 INPUT PROTECTION. The analog inputs are protected against over voltage and negative 
voltage as well as being current limited. The circuitry between connector Jl 01 and the processor provides this 
protection. This circuitry should not change the incoming signal. 

24.1.9 OUTPUT COl\'VERSION. PLMA and PLMB are used to generate the analog outputs. 
Connected to each output is a two-pole RC filter, used to convert the pulse length modulation into a DC voltage. 
This DC voltage is then fed into an operational amplifier (IC114) to add drive capability to the circuit. The 
resistors, transistors, and jumpers after the operational amplifier are used to convert the output to either a 
voltage or a current output. 

24. 1.10 SERIAL CONVERTER. ICllO converts the logic level signals of the microprocessor to 
RS-485 compatible signals. The devices between this chip and connector Jl05 are for protection only. They 
protect the device from over voltage and negative voltage as well as provide current limiting. 

24.1.11 RELAYS. The relays used by the DATAFLOW RTU are latching relays. This 
means each relay has two coils, one to open the relay and one to close the relay. The signal to open or close the 
relay is a short duration pulse. After this pulse the relay is "latched" in that state with no further current draw 
through the relay coil. This allows reduced current draw by the DATAFLOW RTU. This also means that if 
power is lost to the unit the relays stay in their last state. 

24. 1.12 MODULATION OUTPUT. The data modulation for the DATAFLOW RTU is Bi-Phase M. 
This output modulation is produced by the microprocessor (IC105 pin 2) with a logic level amplitude (0 or 5 
Volts). Variable resistor R131 is used to scale this output causing the modulation level to be set. The signal is 
then passed through a !ow-pass filter (IC107) with a cut-off frequency of 1500 Hz. The purpose of this filter is 
to round off the edges of the square wave input. 

24.1.13 MODULATION INPUT. The data modulation for the DATAFLOW RTU is Bi-Phase M. 
The received data from the RF board is first run through a low-pass filter (IC107) to clean-up the wave. This 
signal is squared-up by a comparator (IC107), and is then decoded by a software decoder in the microprocessor. 

24.2 See the applicable RITRON DTX manual for the RF board theory of operation. When using the DTX manual in 
support of the DATAFLOW RTU only the RF portion is valid. Disregard all references to the DTX control 
board. 
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DATAFLOW RTU 

25. VOLTAGE CHARTS

25.l The following table contains DC voltage measurements for the DATAFLOW RTU control board. The 
measurements were made using the following conditions: 

INPUT POWER = 12.04 Volts 

TEST FREQUENCY = 460 MHz. 

INPUTS PINS 7, 9, ll, AND 13 -- Floating. 

OUTPUT PINS 15 AND 17 -- Jumpers set for VOLTAGE. 
Output set for FULL SCALE (5.00 Volts). 
Output amplifiers powered from Vreg. 

SERIAL COMMUNICATIONS - Programming cable connected. 

ICI06- Not placed. 

DATAFLOW RTU CONTROL BOARD VOLTAGE 
DEVICE PIN MEASUREMENTS 

QlOl E 
B 
C 

QJ02 E 
B 
C 

QJ03 E 
B 
C 

Q]04 E 
B 
C 

QJ05 E 
B 
C 

QI06 E 
B 
C 

QI07 E 
B 
C 

!CIOI I 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 

12 
13 
14 
15 
16 

RECEIVE TRANSMIT STANDBY 
5.01 � 5.01 5.01 
4.98 4.98 4.98 
4.71 4.67 4.67 
0.00 0.00 0.00 
0.00 0.00 0.00 

11.23 10.51 11.24 
0.00 0.00 0.00 
0.00 0.00 0.00 
11.23 10.51 11.24 
0.00 0.00 0.00 
0.00 0.00 0.00 

11.23 10.51 11.24 
0.00 0.00 0.00 
0.00 0.00 0.00 

11.22 10.51 11.24 
5.00 5.00 5.00 
5.68 5.69 5.69 
8.52 8.51 8.51 
5.00 5.00 5.00 
5.68 5.68 5.68 
8.52 8.51 8.51 
0.00 0.00 0.00 
5.01 5.01 5.01 
11.23 10.91 11.26 
2.50 2.50 2.50 
11.17 10.85 11.20 
5.00 5.00 5.00 
2.74 2.74 2.74 
0.00 0.00 0.00 
0.00 0.00 0.00 
2.50 2.50 2.50 
0.00 0.00 0.00 
0.55 0.55 0.55 
2.50 2.50 2.50 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
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IC102 I 2.4 [!] 2.4 [I] 2.4 [!] 
2 2.4 [I] 2.4 [I] 2.4 [I] 
3 2.4 []] 2.4 fl J 2.4 [l] 
4 2.4 [!] 2.4 [!] 2.4 [!] 
5 2.4 [!] 2.4 [l] 2.4 [I] 
6 2.4 [I] 2.4 [I] 2.4 [!] 
7 2.4 [l] 2.4 [JJ 2.4 [I] 
8 0.37 0.37 0.37 
9 2.5 [2] 2.5 [2] 2.5 [2] 
IO 2.5 [2] 2.5 [2] 2.5 [2] 
ll 1.0 [2] 1.0 [2] 1.0 [2]
12 0.37 0.37 0.37 
13 2.4 [JJ 2.4 [I] 2.4 [JJ 
14 2.4 [l] 2.4 []] 2.4 [!] 
15 2.4 [!] 2.4 [l] 2.4 [!] 
16 4.63 4.62 4.62 

ICJ05 l 0.00 0.00 0.00 
2 0.00 [!] 2.5 [I] 0.00 []] 
3 0.28 0.04 1.25 
4 2.67 2.60 2.68 
5 4.99 4.99 4.99 
6 O.o3 0.02 0.01 
7 0.00 0.00 0.00 
8 5.01 5.01 5.01 
9 4.99 4.99 4.99 
10 5.01 5.01 5.01 
II 4.99 4.99 4.99 
12 4.99 4.99 4.99 
13 4.99 4.99 4.99 
14 4.99 4.99 4.99 
15 4.99 4.99 4.99 
16 2.4 [2] 2.4 [2] 2.4 [2] 
17 2.4 [2] 2.4 [2] 2.4 [2] 
18 5.00 5.00 5.00 
19 2.4 []] 2.4 []] 2.4 []] 
20 4.99 4.99 4.99 
21 4.99 4.99 4.99 
22 0.05 [I] 0.05 [I] 2.4 [I] 
23 0.00 0.00 0.00 
24 5.00 5.00 5.00 
25 5.00 5.00 5.00 
26 0.45 0.45 0.45 
27 5.01 5.01 5.01 
28 5.01 5.01 5.01 
29 5.01 5.01 5.01 
30 5.01 [I] 5.01 [I] 5.01 [I] 
31 0.00 [I] 0.00 [I] 0.00 [I] 
32 0.00 [!] 0.00 [!] 0.00 [I] 
33 0.00 [I] 0.00 [I] 0.00 [!] 
34 5.01 [I] 5.01 [I] 5.01 [I] 
35 5.01 5.01 5.01 
36 0.00 [I] 0.00 [!] 0.00 [I]
37 5.01 [I] 0.00 [!] 0.00 [I] 
38 5.01 [I] 5.01 [I] 5.01 [I] 
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(IC!OS) 39 5.01 [l] 5.01 [l] 5.01 [l] 
40 9.72 9.72 9.72 

41 0.00 0.00 0.00 

42 0.00 []] 0.00 [l] 0.00 [l] 

43 5.01 [I] 5.01 [I] 5.01 [l] 

44 5.01 [I] 5.01 [l] 5.01 [I] 

45 0.00 [I] 0.00 []] 0.00 [l] 

46 0.00 [1] 0.00 []] 0.00 [I] 

47 0.00 []) 0.00 [I) 0.00 [l] 

48 0.00 [!] 0.00 []] 0.00 [I) 

49 0.05 [I] 0.05 [!) 2.4 [1) 
50 5.01 [J] 5.01 [I] 5.01 [l] 

51 0.00 [I] 0.00 [l] 0.00 [l] 

52 5.01 [I] 5.01 [l) 5.01 [I] 

IC107 l 1.07 l.15 1.07 

2 0.99 1.06 0.99 

3 0.98 1.06 0.98 

4 8.52 8.52 8.52 

5 1.07 1.15 1.07 

6 1.07 1.15 1.07 

7 l.89 2.03 1.89 

8 3.58 3.58 3.58 

9 1.43 1.43 1.43 

IO 1.42 1.42 1.42 

11 0.00 0.00 0.00 

12 3.70 3.46 3.58 

13 3.70 3.46 3.58 

14 7.20 0.07 3.60 

ICI08 I 0.00 [!) 0.00 [I] 0.00 [I] 

2 0.00 [1) 0.00 [l] 0.00 [I) 

3 0.00 [1) 0.00 [l] 0.00 [I) 

4 5.01 [!] 5.01 [l] 5.01 [I) 

5 5.01 [I] 5.01 [!] 5.01 [1) 

6 0.00 [!] 0.00 [I) 0.00 [l] 

7 0.00 [I] 0.00 [I] 0.00 [I) 

8 0.00 [1) 0.00 [I) 0.00 [1) 

9 0.00 [I) 0.00 [I] 0.00 [I) 

10 0.00 [I] 0.00 [!) 0.00 [!) 

11 5.01 [I) 2.5 [I) 5.01 [I) 

12 5.01 [I] 5.01 [1] 5.01 [I] 

13 0.00 [l] 0.00 [1) 0.00 [1) 

14 0.00 [l] 0.00 [1) 0.00 [1] 

15 0.00 []] 5.01 [!) 0.00 [!) 

16 5.01 [l] 5.01 [1] 5.01 [I) 

17 5.01 [l] 5.01 [l] 5.01 [1) 

18 0.00 [l) 0.00 [1) 0.00 [1] 

19 0.00 [l] 0.00 [l] 0.00 [I] 

20 4.72 4.64 4.64 

21 0.00 [l) 0.00 [l) 0.00 [!] 

22 0.00 0.00 0.00 

23 0.00 [l] 0.00 [I) 0.00 [!] 

24 0.00 [I) 0.00 [!] 0.00 [I) 

25 0.00 [1] 0.00 [l] 0.00 [!] 

26 0.00 [l) 0.00 [!) 0.00 [I) 
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(ICI08) 27 5.01 [1] 5.01 [!] 5.01 [1] 
28 4.72 4.64 4.64 

IC!09 1 0.00 [1] 0.00 [1] 0.00 []] 
2 5.01 [1] 5.01 [1] 5.01 [1] 
3 0.00 [1] 0.00 [1] 0.00 [1] 
4 5.01 [1] 5.01 [1] �-01 [1] 
5 0.00 [1] 0.00 [1] 0.00 [1] 
6 5.00 5.00 5.00 
7 5.01 [!] 5.01 [I] 5.01 [l] 
8 0.00 0.00 0.00 
9 5.0] [1] 5.01 [I] 5.01 [1] 
IO 0.00 []] 0.00 []] 0.00 [1] 
ll 0.00 [I] 0.00 [1] 0.00 [1] 
12 0.00 [I] 0.00 [I] 0.00 [JJ 
13 0.00 [l] 0.00 []] 0.00 [1] 
14 5.01 []] 5.01 [1] 5.0] [1] 
15 5.01 [1] 5.01 []] 5.01 [1] 
16 5.0! [I] 5.01 DJ 5.01 [I] 
17 5.01 [I] 5.01 [!] 5.01 [1] 
18 0.00 [!] 0.00 [!] 0.00 [1] 
19 0.00 [I] 5.01 [!] 0.00 [1] 
20 5.01 [l] 5.01 [1] 5.01 [I] 
21 0.00 [!] 0.00 [1] 0.00 [1] 
22 0.00 [!] 0.00 [l] 0.00 [!] 
23 0.00 [!] 0.00 [l] 0.00 [!] 
24 0.00 [I] 0.00 [I] 0.00 []] 
25 0.00 [I] 0.00 [I] 0.00 [I] 
26 0.00 []] 0.00 [1] 0.00 [!] 
27 0.00 [!] 0.00 [l] 0.00 [!] 
28 5.01 [!] 5.01 [!] 5.01 [!] 
29 5.01 [I] 5.01 [1] 5.01 [I] 
30 0.00 [!] 0.00 [!] 0.00 [!] 
31 0.00 [!] 0.00 [!] 0.00 [!] 
32 5.01 [I] 5.01 [1] 5.01 [!] 
33 5.01 [!] 5.01 [!] 5.01 [!] 
34 0.00 [!] 0.00 [I] 0.00 [I] 
35 0.00 []] 5.01 [I] 0.00 [!] 
36 0.00 [1] 0.00 [I] 0.00 [!] 
37 5.01 [1] 5.01 [!] 5.01 [!] 
38 5.01 [I] 5.01 [1] 5.01 [I) 
39 0.00 [1] 0.00 [I] 0.00 [1] 
40 0.00 0.00 0.00 
41 0.00 [!] 0.00 [I] 0.00 [1] 
42 0.00 [!] 0.00 [1] 0.00 [!] 
43 0.00 [!] 0.00 [!] 0.00 [1] 
44 0.00 [I] 0.00 [I] 0.00 [I] 

ICllO I 5.01 5.01 5.01 
2 0.00 [!] 0.00 [I] 0.00 [!] 
3 0.00 [I] 0.00 [I] 0.00 [1] 
4 5.01 [I] 5.01 [!] 5.01 [!] 
5 0.00 0.00 0.00 
6 4.87 [3] 4.87 [3] 4.87 [3] 
7 0.98 [3] 0.97 [3] 0.99 [3] 
8 5.01 5.01 5.01 
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IC112 1 5.01 5.01 5.01 
2 0.00 0.00 0.00 
3 0.00 0.00 0.00 
4 8.52 8.52 8.52 
5 1.23 1.23 1.23 

!Cl 13 1 5.01 5.01 5.01 
2 0.00 0.00 0.00 
3 5.01 5.01 5.01 
4 0.00 0.00 0.00 
5 0.00 0.00 0.00 
6 5.01 5.01 5.01 
7 0.00 0.00 0.00 
8 5.01 5.01 5.01 
9 0.00 0.00 0.00 
10 0.00 0.00 0.00 
11 5.01 5.01 5.01 
12 0.00 0.00 0.00 
13 5.01 5.01 5.01 
14 5.01 5.01 5.01 

!Cl 14 I 5.67 5.68 5.68 
2 5.01 5.01 5.01 
3 4.69 4.69 4.69 
4 0.00 0.00 0.00 
5 4.69 4.69 4.69 
6 5.00 5.00 5.00 
7 5.67 5.68 5.68 
8 8.52 8.52 8.52 

[l] This measurement is a DC value of a digital signal. This signal may vary with
the state of the device. Therefore, the actual DC measurement may vary.

[2] This measurement is a DC value of an oscillator output.

[3] This measurement is a DC value of an RS--485 serial link. This signal is actually
a differential signal that varies according to the state of the device. Therefore
the actual DC measurement may vary.

25.2 For a voltage chart of the RF board see the applicable RlTRON DTX manual. When using the DTX manual in 
support of the DATAFWW RTU, only the RF portion is valid. Disregard all references to the DTX control 
board. 
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DATAFLOW RTU 

1. JNTRODUCTION

1.1 The DATAFLOW RTU from RITRON is a complete wireless telemetry system designed to 
deliver industrial instrumentation signals from a source to other instruments via radio 
frequency communications. TheDATAFLOW RTU allows you to access industrial 
measuring devices in remote locations without running wires, installing microwave links or 
leasing a telephone line. RITRON DATAFLOW RTU and MODBUS radio 
communications equipment replaces these methods. 

1.2 Manual Part B is intended to provide information needed for the programming and 
MODBUS™ control of RITRON DATAFLOW® RTU systems. The intended readers are 
people familiar with industrial instrumentation. A basic understanding of radio communi
cations is helpful. The included information is valid only for models listed on the cover. 

2. OPERATION

2.1 DATAFLOW RTU is a radio telemetry system that operates on either UHF-FM (450-470
MHz with transmitter power of 2 Watts or 5 Watts); or VHF-FM (150 - 165 MHz, 136 -
151 MHz, 160 - 174 MHz with transmitter power of 5 Watts). An RTU system operating in 
the UHF-FM band at 2 Watts with directional antennas and 50-foot towers has an effective 
range of 20 to 25 miles over level terrain. Changes in the frequency of operation, 
transmitter power, terrain and antenna structure will affect the range of the link. 

2.2 All DATAFLOW RTU systems require FCC licensing. Call RITRON for assistance in 
obtaining a license. 

3. MICROPROCESSOR UPDATES

3.1 A microprocessor, the main controlling device of aDATAFLOW RTU, is located in a socket 
on the Control Board. Socket configuration provides ease in replacing or updating 
microprocessor firmware. 

3.2 The microprocessor firmware version available when this manual was printed is Version 
3.27. (In Version 3.x, "x" represents the [number] designation of a minor revision.) 
RITRON RTU-MRM, Rev.Fis written for all 3.2 minor designation number DATAFLOW

RTU microprocessors. 

3.3 Custom software is also available. Call RITRON for help in determining if custom sofrware 
is cost-effective for you. 

4. PROGRAMMING KIT

4.1 A programming kit for user configuration, RITRON part number RTU-PCPK, is available 
on separate purchase. It is for connecting and providing power to the DATAFLOW RTU,

and for connecting a MODBUS PC controller to the DATAFWW RTU.

4.2 The programming kit RTU-PCPK, consists of: 
• (I) AC Power Supply, RITRON partnumber RPS-1;
• (1) Computer Cable, RITRON part number RTC-PAS;
• (1) DATAFLOW RTUCabie, RITRON part number RTU-PCPC;.
• (1) RTU Programming Software Disk, RITRON part number RTU-PCPS-3.03.

NOTE: You can download the RTU-PCPS-3.03 software from the RITRON website at 
<www.ritron.com/tech>. 
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4.2.1 The AC Power Supply, RITRON part number RTC-PAS, converts 110 Volts AC to a DC 
voltage for use by the DATAFLOW RTU. The power supply provides power to the RTU 
when RTU programming software is being used, and also provides power to the RTU, if it 
is to be connected to a MODBUS PC controller. 

CAUTION: 

Plug the power supply only into a 110 VAC outlet. AC Power Supply, RITRON 
part number RPS-I is intended only for indoor use at nonnal room temperatures. It 
is not intended to provide protection from water or any other contaminants; it is 
not intended to function over the full temperature range of the DATAFLOW RTU.

To correctly use the power supply, plug the two-pronged end into a 110 V AC 50-
60 Hz wall outlet. Plug the 2.1 mm power jack into the 2.1 mm power receptacle of 
the RTU-PCPC cable. 

NOTE: The AC Power Supply furnished with the programming kit is not guaranteed to 
provide adequate current to the RTU in HIGH (SW) power mode. When the 
transceiver is operating in the HIGH power mode, DC power supply of 12 Volts and 
2.5 Amps minimum is required. For external power supply connection, mate the 
coaxial power connector of the RTU-PCPC cable to a coaxial power connector, 
Radio Shack part number 274-1569 or equivalent, having an outer diameter of 
5.5 mm and an inner diameter of 2.1 mm. 

4.2.2 The Computer Cable, RITRON part number 9/RTC-PAS, connects the 25-pin 
PC-compatible COM port to the RTU-PCPC cable. Plug the 25-pin connector into the 
computer port and the modular telephone jack into the RTU-PCPC. 

CAUTION: 

Computer Cable, RITRON part number RTC-PAS is intended to operate at nonnal 
room temperatures; it is not intended to function over the full temperature range of 
the DATAFLOW RTU.

NOTE: If the COM port has a 9-pin connector, a 9-pin to 25-pin serial port adapter is 
required. The adapter is not included with the programming kit. 

4.2.3 DATAFLOW RTU Cable, RITRON part number RTU-PCPC is used to connect the RTU 
to the power supply and the computer cable. Plug the 7-pin circular connector of the RTU
PCPC into the 7-pin connector of the R TU. 

CAUTION: 

DATAFWW RTU Cable, RITRON part number RTU-PCPC is intended to operate at 
normal room temperatures, it is not intended to function over the full temperature range 

of the DATAFLOW RTU.
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4.2.4 RTU Programming Software Disk. RITRON part number RTU-PCPS-3.0, provided with 
the programming kit to facilitate configuration of aDATAFLOW RTU is version 3.0. To 
install it on the computer hard drive, insert the 3.5" diskette into the floppy drive, select 
that drive and type INST ALL.EXE. Follow the instructions on the computer monitor 
screen to load the software onto the hard drive. DATAFLOW RTU programming software 
is not copy-protected; it may be copied, or loaded onto more than one computer. 

5. DATAFLOW RTU PROGRAMMING SOFTWARE

5.1 The DATAFLOW RTU programming software is a DOS-based executable program.
System requirement is a PC-compatible computer with a serial port. The availability of a
mouse and a printer is helpful, but not required.

5 .2 Menus and function keys are used for program navigation. Execute menu choices by 
pressing the key of the corresponding menu choice number or by clicking the mouse on the 
menu choice. Function key commands are executed when they are displayed by pressing 
the corresponding function key or by clicking the mouse on the command. 

5.3 The user interfaces the programming software by modifying highlighted fields of the 
monitor screen display. Position the cursor in the chosen highlighted field, then type in the 
desired text. The cursor can be moved nsing the mouse, or shifted to the next field by 
pressing the <TAB> key. Press <SHIFT> <TAB> to shift the cursor to the previous field. 
The <ENTER> key, the arrow keys and page control keys can also be used to move the 
cursor. 

Press the <Fl> FIELD HELP key at any time. A Help dialog box will appear on the 
monitor screen with a brief explanation of the selected field. 

5.4 The <F3> and <F4> function keys are used in several fields of the programming software. 
The <F3> UPLOAD key transfers configuration data from the DATAFWW RTU to the 
computer. The <F4> DOWNLOAD key transfers configuration data from the computer to 
the DATAFLOW RTU. UPLOADed and DOWNLOADed data is transferred over the 
serial link. 

5.4.l The <F3> UPLOAD key executes the upload function by causing the computer to read the 
RTU configuration from theDATAFLOW RTU. When the configuration is successfully 
read, all programming field values are updated to the current RTU configuration. 

NOTE: If an upload is unsuccessfully attempted, none of the field values will update. The 
computer indicates an unsuccessful upload by displaying a message in the lower 
right comer of the monitor screen and by sounding a two-tone beep. 

5.4.2 The <F4> DOWNLOAD key executes the download function by causing the computer to 
write all current field values to the DATAFLOW RTU by sending 16 sequential messages. 

NOTE: If one or more of these messages is unsuccessfully sent, the RTU 
configuration may be corrupted. The computer indicates an unsuccessful 
download by displaying a message in the lower right corner of the monitor 
screen and by sounding a two-tone beep. 

When these signals of an unsuccessful download are given, attempt the download 
operation again. When the download is successful, the current field values are successfully 
written so the RTU' s configurations are the same as the computer field values. 
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5 .5 The <F5>, <F6> and <F9> function keys are used in several fields of the programming 
software to perform file functions. The <F5> READ DISK key transfers file data from the 
computer hard disk to the computer screen field values. The <F6> WRITE DISK key 
transfers file data from the computer-screen field values to the computer hard disk. The 
<F9> DIR key displays all files of the proper type that are on the computer hard disk. 

CAUTION: 

To prevent loss of configuration data, save all RTU configuration files to the hard disk. 

NOTE: Selecting a file with the <F9> DIR key DOES NOT LOAD the file. Use the 
<F5> READ FILE key after the <F9> DIR key to load the selected file. 

5.6 If a printer is connected to the computer system, press the <PRINT SCREEN> key at any 
time during the operation of the programming software to generate a hard copy of the 
current configuration data. 

5. 7 A Help file is available for several areas of the programming software. The user can 
display, read and close the Help text file while running and programming the software. A 
copy of the Help text is included in this manual on pages B-5 to B-10. 

NOTE: In the event of a difference between the included text of this file and the actual 
file in the software, the computer file supersedes. 

5.8 Software Utilities Menu: refer to UTILITIES, Item 3, for system diagnostics and remote 
monitoring, which is also covered on pages B-9 - B-10 of this manual. 
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>>> RTU PROGRAMMER VERSION 3.03 960724 HELP FILE<<< 

1.0 RTU System Configuration Screen: 
The system configuration screen provides an area for the user to configure 
system parameters, send list, repeat list, and fail-safe states. It allows access to 
RTU configuration and disk files. It also provides access to the input/output 
configuration and the SCADA configuration. 

1.1 System Parameters: 
The frequency must be the same for all RTU's in a system. The frequency must 
be a multiple of the channel spacing. The standard channel spacing for UHF 
channels (RTU-450's) is 12.5 kHz. VHF radios (RTU-150's) may operate at 
either 5 kHz or 12.5 kHz channel spacing. UHF RTU's can be programmed to 
operate on either high or low power. High power is approximately 5 Watts. 
Low power is approximately 2 Watts. VHF RTU's can only operate on high 
power. 

The ID must be unique for each RTU in the system. Other MODBUS devices in 
the system must each also have a unique ID. All RTU's which communicate 
together must have the same group number. For version 3.27 firmware, the group 
is limited to 1. Multiple groups will be supported in a later version of the 
firmware. 

Each RTU can send periodic status messages that are not triggered by a change 
on the inputs. The time between these periodic check-ins is variable from 1 
second to 48 days. A check-in time of zero indicates that the periodic check-in is 
not used, and messages will be sent on input change only. The check-in interval 
must be larger than the number of message attempts times the transmit time 
(about 180 ms) plus the listen time. If an acknowledge is not received, the 
sending RTU tries to send the message again until the number of message 
attempts has been exhausted. If, at the end of these attempts, an acknowledge has 
not been received, the unit will set its fail-safe condition. 

Some of the variables particular to the radio operation of the RTU are displayed 
on the System configuration screen. These values include the carrier detect time, 
back-off time, cold start time, and attack time. These values are preset and 
should not be altered without consultation with the factory. 

The serial port baud rate is selectable between 1200, 2400, 4800, and 9600. 
Version 3.0 software locks the baud rate at 9600 baud. The radio communicates 
at a constant 1200 baud. This RF data rate is not selectable. 

The RTU can be programmed to operate in sleep mode. 1n this mode, the RTU 
acts as an input device only. The RTU's radio receiver is turned off during 
normal operation. The RTU transmits only on status change or at a set check-in 
interval. After message transmission, the RTU turns on the receiver and waits for 
an acknowledge. It then turns off the receiver and goes back to sleep. The 
maximum time that the sleeping unit's receiver stays on is equal to the listen 
time. Awake time is not yet supported. 
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>>> RTU PROGRAMMER VERSION 3.03 HELP FILE <<<(continued) 

Enabling RF spy mode on one RTU allows that RTU to report all incoming RF 
messages over the serial link. These messages can be displayed using the RF Spy 
screen available from the Utilities menu. While the RF Spy feature is enabled, 
the unit will only operate in RF Spy mode and will not respond to the RF 
messages. 

1.2 Send List: 
The send list indicates up to four other RTU's to which this RTU can send its 
status. All inputs will be sent to each of the units on the list. Enter an ID of 0 
(zero) for any unused entries. If any of these listed units fail to acknowledge the 
message, the fail-safe state indicated by the letter next to that unit's ID will be 
set. The lettered fail-safe states are listed in the lower right corner of the system 
configuration screen. 

1.3 Repeat List: 
When this unit receives a message from another unit, it can use the message 
AND send it along to other RTU's. This information is configured in the repeat 
list. Each incoming message can be repeated to up to four RTU's. The first 
column indicates the unit that originates the message and the next four columns 
show the ID's of the units which will receive the message. 

1.4 Fail-Safe States: 
If a unit fails to receive an acknowledge a fail-safe condition can be set. Each of 
the four outputs can be set to a distinct fail-safe condition. The analogs can be 
set to any value from 0% to 100%. A "no change" option is also available. For 
the analog outputs, the "no change" is indicated by a 999%. Any number over 
101 % will be interpreted as a "no change". The programmer will automatically 
replace this number with "999%" when it downloads the information to the 
RTU. For the digital outputs, the choices are: open on fail, close on fail, or no 
change on fail. The R column indicates whether the output should revert to its 
initial condition when the signal is re-acquired. The choices for the field are yes 
orno. 

Example 1: 

Example 2: 

Revert to initial condition is selected for a digital output. 
The initial condition for this output is relay open. 
The fail-safe condition for this output is relay closed. 
This output is not actively controlled by any other RTU. 
The relay will be open when the system is started. 
The relay will close when the RF link is lost. 
The relay will open when the RF link is regained. 

Revert to initial condition is NOT selected for digital output. 
The initial condition for this output is relay open. 
The fail-safe condition for this output is relay closed. 
This output is not actively controlled by any other RTU. 
The relay will be open when the system is started. 
The relay will close when the RF link is lost. 
The relay will remain closed after the RF link is regained. 
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>>> RTU PROGRAMMER VERSION 3.03 HELP FILE <<</continued) 

1.5 Message Line 
The third line from the bottom of the RTU system configuration screen is the 
message line. This line displays important information about the status of 
uploads, downloads, disk reads, and disk writes. 

1.6 Function Keys 
The last two lines of the RTU system configuration screen form the function key 
menu. To perform one of the listed tasks either press the related function key or 
click the command with your mouse. Field help will display a short help message 
for the field where the cursor is. Full help will display this text file. 

Upload will read the contents of the RTU currently connected to the serial 
programming cable and display the configuration on the screen. Download will 
cause the currently displayed configuration to be written to the RTU. Read disk 
will get the configuration stored in the file named in the file name field at the top 
of the screen and display this configuration on the screen. Write disk will save 
the currently displayed configuration to the file named at the top of the screen. 

Selecting I/0 CONFIG will display the RTU input/output configuration screen. 
SCAD A CONFIG will display the RTU SCADA configuration screen. Press F9 
to display a list of .USR files which you can select. Fl0 will return the program 
to the main screen. 

2.0 RTU Input/Output Configuration Screen: 
The input/output screen allows the user to edit the configuration of the RTU 
connected to the serial programming cable. Inputs will be sent to any RTU on 
send list. Outputs are controlled by the RTU listed under each output number 
You must also be certain that the unit which has the input controlling this output 
has its inputs and send list properly configured. 

2.1 Inputs: 
There are six EXTERNAL analog inputs to the RTU. Although these inputs are 
all analog, they can be treated as digital by the microprocessor. The battery 
voltage is a seventh INTERNAL input to the RTU. 

An eight character long name may be used to identify each of the inputs ( i.e.: 
T ANKIL VL, PUMP2PWR). These tag names will be stored in the configuration 
files when they are saved to disk, but they will not be stored in the RTU due to 
EEPROM space limitations. 

All inputs to the RTU are read by the microprocessor as analogs. The 
microprocessor converts the input to a value between 0 and 255 (8-bit 
resolution). Inputs can be treated as digital inputs by taking their analog value 
and comparing it to a digital threshold or set point to determine whether it is a 
high or low. Digital inputs cause a message to be created only when they cross 
the set point in either direction. Analog inputs cause a message to be created 
whenever they change from the previously reported value by a certain amount. 
This amount is called the dead zone. 
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>>> RTU PROGRAMMER VERSION 3.03 HELP FILE<<<( continued) 

If this input is selected as a Digital input, the value in this field will be a 
threshold. Any value above this threshold will be a I and any value below this 
threshold will be a zero. A message is created only when the input crosses from 
one side of the threshold to the other. If the input type is analog, the value in this 
field is a dead zone. The dead zone is minimum change necessary to initiate a 
message. 

Digital and analog inputs can be inverted. Inverting a digital value will cause an 
open contact to be transmitted as closed contact and vice versa. Inverting an 
analog input will cause a full scale reading to be transmitted as a zero. A zero 
reading will translate to a full scale output at the receiver. 

All input values are sent when a message is created. You can select which inputs 
will trigger a message. If "no" is selected, changes on this input will not cause a 
message to be sent. The status of this input will only be sent if an active input 
changes or it is time for the unit to check-in. If "yes" is selected, changes on this 
input will cause a message to be sent. 

The time delay is the length of time a signal must change before it is processed 
as a valid change. A momentary change with a duration less than the time delay 
will be ignored. 

2.2 Outputs: 
The RTU has two digital outputs and two analog outputs. These two analog 
outputs share their external connection with two of the inputs. They are 
hardware selectable between inputs and analog outputs. 

An eight character long name may be used to identify each of the outputs( i.e.: 
TANKlLVL, PUMP2PWR). These tag names will be stored in the 
configuration files when they are saved to disk, but will not be stored in the RTU 
due to EEPROM space limitations. 

A used output is controlled by another RTU's input. When this RTU receives a 
message from the other RTU, it sets its corresponding output to the same value. 
The from ID is the ID number of the R TU which has the input controlling this 
output. The from location is the input number of the input which controls this 
output. This input number corresponds to the input number in the top half of the 
screen for the RTU listed in the from ID field. 

Example 3: RTU #1 has 1 digital input and 1 analog input which must be 
transmitted to RTU #2. The digital input must be inverted. The threshold 
between a high and a low value is half scale. The digital input is a noisy signal 
and we do not want a momentary glitch to trigger a false alarm. However, we 
want any state which persists for more than 5 seconds to be treated as a true 
signal. The analog input is a O (zero) V to 5 V input. We do not want to receive a 
status report 9nless the input changes by more than 0.5 V. Typical entries on the 
input configuration of RTU # 1 would be: 
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>>> RTU PROGRAMMER VERSION 3.03 HELP FILE <<<(continued) 

-------------------------------------------------------------------------------

I Input I # 1 I # 2 I # 3 I # 4 I # 5 I # 6 JBATTERY J I --------------1--------1--------I--------I--------I--------I--------I--------I 
JTagName I I I I I I I I 
I Initiate Xmit Jns jns jNO jNO JNO !NO JNO I 
I Type I DIGITAL I ANALOG I DIGITAL I DIGITAL I DIGITAL I DIGITAL I ANALOG I 
I Invert Jns JNO !NO !NO JNO jNO jNO I 
I Threshold / I 50 % I 10 % J 50 % I 50 % I 50 % I 50 % I 1.00 V I 
I DeadZone I I I I I I I I 
I Time Delay J 5.00 S I 0.25 s I 0.25 S I 0.25 S J 0.25 S I 0.25 s I 0.25 s J 
--------------------------------------------------------------------------------

The corresponding entries for the output configuration of RTU # 2 would be: 

--------------------------------------------------------------------------------

1- 1-�1 1-=2 :�1 1�2 I 1------------------1--------------1--------------1--------------1--------------1 
JTagName I I I I I 
jUsed jYES !NO jYES ! NO I 
I :r:ni.t Condition J OPN J CLO ! 0 % ] O % I 
jFromID J l I 0 I 1 I 0 I 
! From Location I INPUT 1 I INPUT 1 I J:NPUT 2 ! INPUT 1 [ 
I Rev Check-In I o, o, o, 0 I o, o, o, O I o, o, o, O I o, o, o, O I 
I Fail\Safe State I E I F I G I R I 

When the RTU is turned on, the outputs will be set to the initial conditions. 
These values will remain on the outputs until an incoming message changes the 
outputs or until a fail-safe condition is set. Both used and unused inputs can have 
an initial condition and a fail-safe value. 

This RTU can be programmed to expect a check-in from other units. If this 
check-in message is jammed or the other RTU fails to respond, this RTU can set 
a fail-safe condition. The value in this field is the amount of time this RTU must 
go without receiving a message from the other RTU before it can set its fail-safe 
state. Each from ID can have only one receive check-in time. Place this check-in 
time in the first column which contains the appropriate from ID. 

The letter in the fail-safe state field indicates which fail-safe state will be used 
upon loss of signal from the unit listed in from ID. The fail-safe states are listed 
in the lower right corner of the system configuration screen. 

2.3 Function Keys 
The bottom two rows of the RTU input/output configuration screen form the 
function key menu. Select an input field and press Fl to display help for the 
selected field. Press F2 to display this full help document. Press Fl O to return to 
the RTU system configuration screen. 

3.0 RTU SCADA Configuration Screen 
The SCAD A configuration screen lists four SCAD A points which can be stored 
in the RTU EEPROM. The function key menu provides access to the full 
SCADA configuration. SCADA configuration allows the user to connect one 
RTU to a supervisory control and data acquisition program and poll remote 
RTU's over RF. The SCADA program must use the MOD BUS protocol. The 
SCADA configuration must reside in the one RTU connected directly to the 
SCADA program. That RTU uses the routing information in the SCAD A 
configuration to send an RF message to the addressed RTU. 
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>>> RTU PROGRAMMER VERSION 3.03 HELP FILE<<<( continued) 

3.1 EEPROM SCADA Points 
Four SCADA points can be stored in EEPROM. If power to the RTU is 
temporarily lost and then returns, the EEPROM points will not be lost. The 
repeater columns list, in order, the repeaters between this RTU and the end RTU. 
The to ID is the RTU or other MODBUS device which the SCADA program will 
request information from. If the to ID is an RTU, the to ID and end RTU will be 
identical. If the to ID is another MODBUS device, the end RTU must be directly 
connected to the MODBUS device by a serial link. 

Example 4: 

1----------1 I . . . . . . . · I · · · · · · · · I
I SCADA I Serial I RF link 1-2 I RF link 2-3 I Serial 1------1 
!Controller link 1-----1 1-----1 1-----1 link IModbusl 
I 1---1 RTU I I RTU I I RTU I !Device!
1----------1 I 1 I I 2 I I 3 I I 4 I 
I I I I I I I I I I 
1----------1 1-----1 1-----1 1-----1 1------ I 

The SCADA controller is directly connected to RTU I by a serial link. The 
SCADA controller polls RTU I, RTU 2, RTU 3, and MODBUS Device 4. The 
EEPROM configuration for RTU 1 should be: 

I I I End I I 
f I Repeaters I R'I'U I TO I 
------------------------------------------------1 

1 1 2 3 4 f:tD l:tD I 
EEPROM Point# 1 I O O O O I 2 I 2 I 
EEPROM Point# 2 I 2 0 0 0 I 3 I 3 I 
EEPROM Point# 3 I 2 0 0 0 I 3 I 4 I 
EEPROM Point# 4 I O O O O I O I O I 

In the previous example, there are no repeaters between RTU 1 and RTU 2. If 
the SCADA controller polls RTU 2, the last RTU in the path is RTU 2. If the 
SCADA controller polls RTU 3, then RTU 2 acts as a repeater. The last RTU is 
R TU 3 Entry number 3 is the same as entry number 2 except that the final 
address is MODBUS device 4. RTU 3 is the end RTU. It transmits the message 
to the MODBUS device serially. 
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6. MODBUS MEMORY MAP

6.1 The DATAFLOW RTU supports three types of MODBUS messages; it will recognize:

• READ OUTPUT REGISTER function code 03
• PRESET SINGLE REGISTER function code 06
• PRESET MULTIPLE REGISTER function code 10 (hexadecimal).

All other messages will be ignored. 

6.2 The DATAFLOW RTU operates in the MODBUS RTU mode with 8 data bits, I stop bit 
and no parity bit. 

6.3 TheDATAFLOW RTU accesses MODBUS information by two different methods: 

6.3.1 

• Direct data access, which involves direct polling of the RTU' s registers. When this
method is used, RTUs not directly connected to the MODBUS controller are polled
via the RF link. NOTE: Direct data access can result in unacceptably high levels of
RF traffic.

• Stored data method, in which copies of the current state of each RTU in the system
is stored in the memory of the RTU connected to the MODBUS controller. Having
current data stored eliminates the need to poll RF.

NOTE: For a more detailed explanation of these two methods, refer to Examples 6 and 7 
in the following section of this manual. 

Following is a MODBUS memory map of the DATAFLOW RTU for direct data access. 

RTU REGISTER RTU ADDRESS (HEX) DATA RANGE 

INPUT 1 0050 OOHtoFFH 
INPUT2 0051 OOHtoFFH 
INPUT3 0052 OOHtoFFH 
INPUT4 0053 OOHtoFFH 
INPUT 5 0054 OOHtoFFH 
INPUT6 0055 OOHtoFFH 
INPUT VOLTAGE 0056 OOHtoFFH 
RSSI 0057 07H to50H 

ANALOG OUTPUT 2 009C OOHtoFFH 
ANALOG OUTPUT 1 009D OOHtoFFH 
DIGIT AL OUTPUTS 009E OOH to 03H 

DIGITAL 1 OUTPUT OPEN OOOOOOXOB 
DIGITAL 1 OUTPUT CLOSED OOOOOOXl B 
DIGIT AL 2 OUTPUT OPEN OOOOOOOXB 
DIGIT AL 2 OUTPUT CLOSED OOOOOOlXB 

XMIT CONTROL OOC5 
XMITOFF 01 toFFH 
XMITON OO H  

XMITTEST OOC2 OOHtoOFH 

µPCHECKSUM OOSF 

SELFTEST REGISTER OOC8 
CLOCK TEST FAIL lXXXXXXX:B 
CLOCK TEST PASS OXXXXXXXB 
RAM TEST FAIL XIXXXXXXB 
RAM TEST PASS XOXXXXXXB 
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6.3.2 DECIMAL MODBUS MEMORY MAP AND TABLES 

6.3.2.] Decimal MODBUS memory map for stored data access: 

Input Message 
RTUID Voltaae lnout6 lnout 5 lnout 4 tnout 3 lnout2 lnout 1 Counter 

0 4104 4105 4106 4107 4108 4109 4110 4111 

1 4168 4169 4170 4171 4172 4173 4174 4175 
2 4232 4233 4234 4235 4236 4237 4238 4239 
3 4296 4297 4298 4299 4300 4301 4302 4303 
• • . • . • • • • 

• . • • . • • • • 

• . . • • . . • • 

253 20296 20297 20298 20299 20300 20301 20302 20303 
254 20360 20361 20362 20363 20364 20365 20366 20367 
255 20424 20425 20426 20427 20428 20429 20430 20431 

6.3.2.2 Decimal equation table for calculating addresses: 

Input Voltage Address = RTU ID x 64 + 4104 Input 3 Address = RTU ID X 64 + 4108 
Input 6 Address = RTU ID x 64 + 4105 Input 2 Address = RTU ID x 64 + 4109 
Input 5 Address = RTU ID X64+ 4106 Input 1 Address = RTU IDX64+4110 
Input 4 Address = RTU IDX64+4107 Message Counter Address = RTU IDX64+4111 

6.3.2.3 Equation table to convert decimal register values to voltage and current values: 

Reaister Voltaae Conversion (Volts) Current Conversion (mAmps) 

Input 1 to 6 /DATA+ 255) x 5 (DATA+ 255) x 20 
Input Voltage (i.e.: Battery) (DATA+ 255\ X 5 X 1416+ 100) N/A 

Analog Output 1 and 2 (DATA+ 255) X 5 (DATA+ 255) X20 

6.3.3 HEXADECIMAL MODBUS MEMORY MAP AND TABLES 

6.3.3.1 Hexadecimal MODBUS memory map for stored data access: 

Input Message 
RTUID Voltaae lnout6 lnout5 lnput4 lnput3 lnout2 Input 1 Counter 

00 1008 1009 100A 100B 100C 100D 100E 100F 
01 1048 1049 104A 104B 104C 104D 104E 104F 
02 1088 1089 108A 108B 108C 108D 108E 108F 
03 10GB 10C9 10CA 10GB 10cc 10CD 10CE 10CF 
. • • . . . . . • 

. • • • . . . • • 

. • • . • • • . • 

FD 4F48 4F49 4F4A 4F48 4F4C 4F4D 4F4E 4F4F 
FE 4F88 4F89 4F8A 4F8B 4F8C 4F8D 4F8E 4F8F 
FF 4FC8 4FC9 4FCA 4FCB 4FCC 4FCD 4FCE 4FCF 

6.3.3.2 Hexadecimal equation table for calculating addresses: 

Input Voltage Address = RTU ID x 40 + 1008 Input 3 Address = RTU ID x 40 + 100C 
input 6 Address = RTU ID x 40 + 1009 Input 2 Address = RTU ID x 40 + 100D 
Input 5 Address = RTU ID X40 + 100A Input 1 Address = RTU ID x 40 + 100E 
Input 4 Address = RTU ID X40 + 1006 Message Counter = RTU ID x 40 + 100F 

Address 

6.3.3.3 Equation table to convert hexadecimal register values to voltage and current values: 

RMiister Voltaoe Conversion (Volts) Current Conversion (mAmps} 

Input 1 to 6 (DATAH+FFH)XS (DATA H + FF Hl x20 
Input Voltage (i.e.: Battery) (DATA H+ FF H\ xs • 416 + 100 NIA 

Analog Output 1 and 2 /DATAH+FFH)xS tnATA H+ FF H) X20 

(B-12) 

www.TwoWayRadioEquipment.com  |  (800) 878-7829  |  Sales@TwoWayRadioEquipment.com



DATAFLOW RTU 

6.4 Load the FULL SCADA CONFIG, using RTU Programming Software. The configuration 
is stored in RTU RAM, which has a large capacitor to hold the information in memory for 
an extended period of time - 3 months or longer. If the stored configuration is lost, reload 
it with the RTU Programming Software. 

6.4.l If the application requires a MODBUS controller to download the FULL SCADA CONFIG, 
consult RITRON for the proper procedure. This procedure varies depending on the type of 
MODBUS controller you are using. 

CAUTION: 

For Firmware Versions earlier than 3.25 (released in the 2"d quarter of 1998), in a SCADA 
system, use unit ID's or MODBUS addresses from 40 to 255 only. Communication errors may 
result from using ID's and addresses from 1 to 39. 

7. TECHNICAL NOTES

7 .1 CLEARING SERIAL RESPONSE DELAY for Firmware Version 3.27 or later: this note explains
how to set the DATAFLOW RTU serial response delay to O (zero). DATAFWW RTU

configuration can be changed either before or after programming the serial delay. (Any other aspect
of Configuration. except Serial Response Delay, is accessed from the Configuration Screen.)

7. 1.1 From the Main Screen, press "3" to select Utilities.

7.1.2 From the Utilities Menu, press "1" to select EEPROM Block Edit.

7.1.3 Press "3" to Upload.

7.1.4 Type the hexadecimal value "00" (zero, zero) into Location OIA6. See Figure Bl, below.

7.1.5 Press ''F4" to download the data to theDATAFLOW RTU.

7. 1.6 Press Fl O" to Exit the EEPROM block edit screen.

7.1.7 Press "R" to return to the Main Screen.

************** RTO EEPROM CONFIGO'RATZON SCREEN ************** 

Device ID: 01 File Na.me: DEFAULT.en£ 

(Address I -0-1 -2-3 -4-5 -6-7 -8-9 -A-B -C-D -E-F I 
1so100 1========1 
1so110 !========! 
1--------1-----------------------------------------I 
1so120 !========! 
I so1ao I======== I 
I so1•0 1========1 
I so1so I======== I 
I $0160 I xxxx = = = = = = = "00" programmed 
I $0170 I = = = = = = = I into Location 01A6 
1souo I===== =I 
1souo I=== ==I 
I sou.o I xxxx = :x::icct ooxx xxxx = x:xxx = I 
l$01.BO I=== ====I 
j $01CO I======== I 
I $01DO I======== I 
j$01EO l========I 
j$01FO l========I· 

Figure B1 - Configuration Screen 
( B-13} 
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7.2 COPYING CONFIGURATION between DATAFLOW RTU Units: This note explains how to 
preserve programmed default settings. 

TO COPY CONFIGURATION FROM AN OLDER-FIRMW AREDATAFLOW RTU TO A 
NEWER-FIRMWARE DATAFLOW RTU, while preserving the default settings of additional 
programmable features: 

7.2.1 Connect older-firmware unit to the serial cable and power supply. 

7 .2.2 From the Programmer Main Screen, press "2" to select DATAFLOW RTU configuration. 

7.2.3 Press "F3' to Upload. 

7.2.4 Enter a filename in the "File Name" field. 

7.2.5 Press "F6" to write this configuration to the (named) file. 

7.2.6 Disconnect the older-firmware unit from the serial cable and power supply. 

7.2.7 Connect the newer-firmware unit to the serial cable and power supply 

7.2.8 Press ''F3" to Upload from the new unit. 

7 .2.9 Enter the filename from Step 4 in the "File Name" field. 

7.2.10 Press "F5" to Read the (named) file. 

7 .2.11 Press ''F4" to download the configuration to the newer-firmware unit 

7.2.12 Press "FlO" to Return to the Programmer Main Screen. 

7.3 TO COPY ALL INFORMATION from source-configuration DATAFLOW RTU to same-version 
targetDATAFWW RTU: 

7.3.1 Connect older-firmware unit to the serial cable and power supply. 

7.3.2 From the Programmer Main Screen, press "2" to select DATAFLOW RTU configuration. 

7.3.3 Press "F3' to Upload. 

7.3.4 Disconnect the source-configuration unit from the serial cable and power supply. 

7.3.5 Connect the (same-version) target unit to the serial cable and power supply. 

7.3.6 Press "F4" to download the configuration to the target unit. 

7.3. 7 Press "Fl O" to Return to the Programmer Main Screen. 

8. APPLICATION EXAMPLES

8.1 The following examples provide demonstrations ofRITRON DATAFLOW RTU

operation. All examples are included and can be loaded as Software Programming 
configuration files on the accompanying programming disk. 

8.1.1 These are not "stand alone" examples. Examine and understand each example in sequence 
before proceeding to the next. These illustrations and demonstrations have been designed 
to run in a laboratory environment using dummy loads for antennas. 

8.1.2 The frequency programmed into the configuration files is 460 MHz. If your RTU system 
does not operate in this band, change the configuration file frequency to reflect a value you 
can use. 

8.1.3 UPLOAD or DOWNLOAD commands that change RTU configuration also disable the 
transmitter. Cycle the RTU by turning it OFF then ON to re-enable the transmitter and re
establish normal RTU operation. 

( B-14) 
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EXAMPLE 1 

8.2 EXAMPLE 1 is a pair of DATAFLOW RTU' shaving two digital channels and two 
analog channels in each direction; each RTU is configured for a maximum of five (5) 
message attempts. If an RTU detects loss of RF link, both relay outputs close, and both 
analog outputs are driven to full scale. The inputs and outputs are mapped to each other as 
shown in the following table: 

RTUID 1 RF LINK RTU 102 
lnnut 1 connected to Diaital 0" ut t 
!nnut 2

. 

Dinital Ou ,ut 2 
lnnut 3 " Anal,..,...Q, ~ut 1 
lnmrt 4 " 

Anal'""" O• ut 2 
Diattal O• ""ut 1 " ln□ut 1 
Diaital 0-;;;;;-ut 2 " lnout 2 
Ana!--... 0 ut 1 " lnout 3 
Analon 0 ut2 " lnnut4 

8.2.1 RTU ID 1 SETUP: Example 1 requires oneDATAFWW RTUto be wired and its 
hardware configured according to Figure B2 - EXAMPLE 1 RTU ID 1 Wiring Diagram, 
shown on page B-26. Load Software Programming configuration file EXP1ID1.USR into 
RTUID 1. 

8.2.2 RTU ID 2 SETUP: Example 1 requires the other DATAFLOW RTUto be wired and its 
hardware configured according to Figure B3 - EXAMPLE 1 RTU ID 2 Wiring Diagram, 
shown on page B-27. Load Software Programming configuration file EXP1ID2.USR into 
RTUID2. 

8.2.3 EXPLANATION: Example 1 illustrates basic RTU operation. Examine the configuration 
files of the RTU' s to understand the following items before advancing to Example 2: 

• (RTU)ID
• SEND LIST
• FATI..-SAFE STATE
• I/OCONFIG

8.2.3.l (RTU) ID is a unique address given to each RTU in a system. Example 1 uses ID 
numbers 1 and 2. The ID number is compared to the ID number of every incoming 
message. When the ID number on an incoming message matches the (unit) ID number, the 
RTU processes the message and sends an acknowledgment. The RTU ignores the message 
if the ID number does not match. 

NOTE: Use any unique number(s) from 1 to 255 to assign ID numbers. 

8.2.3.2 SEND LIST is the list ofID's used by the RTU when transmitting messages. Each 
outgoing message has "to ID n" attached to it. In Example 1, RTU ID 1 has "to ID 2" in its 
SEND LIST and RTU ID 2 has "to ID l" in its SEND LIST. Hence, RTU ID 1 transmits 
messages intended only for RTU ID 2, and RTU ID 2 transmits messages intended only 
for RTU ID 1. Because each RTU in Example 1 sends information to only one ID, other 
SEND LIST values are set for 0. 

NOTE: The maximum number of ID entries in the SEND LIST is four. 

(Example 1 continued on next page) 
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EXAMPLE 1 (continued/ 

8.2.3.3 The FAIL-SAFE STATE table controls RTU outputs when the RTU detects a loss 
of RF link. Because Example 1 has only one entry in the SEND UST of each RTU, only 
FAIL-SAFE STATE A is used. IfRTUID 1 detects loss of RF link, RTUID I outputs are 
controlled according to its FAIL-SAFE STA TE A; if RTU ID 2 detects loss of RF link, 
RTU ID 2 outputs are controlled according to its FAIL-SAFE STATE A. 

8.2.3.3.1 The loss of RF link is detected by a RTU according to the following process: After 
a RTU transmits a message, it waits for acknowledge. 

• If acknowledge is received, the RF link is good and the process ends.

• If acknowledge is not received, the RTU retransmits the message, repeating the
sequence until reaching the maximum number of retransmit attempts. The process
ends with the RTU detecting Joss of RF if the last (maximum number) retransmit is
made with no acknowledge being received.

8.2.3.4 I/0 CONFJG is Input/ Output control of the RTU displayed in the Programming 
Software I/0 configuration screen. Examine the following items for Example 1: 

8.2.3.4.1 Inputs l and 2 are configured to be inverted digital inputs. 

NOTES: Set digital inputs lNVERT to YES to make an open digital input produce an 
open relay output and a closed digital input produce a closed relay output. 

Set the INVERT for analog inputs 3 and 4 to NO to produce a positive 
transfer function on an output. 

8.2.3.4.2 All four outputs are used. The initial condition - the state an output is forced to 
upon power-on - is set for relays to be open and analog outputs to be forced to O scale. 

8.2.3.4.3 FROM ID is the transmitting RTU ID number; FROM ID numbers are listed in the 
following chart: 

FROMID 

IRTIJ ID#) 

RTU ID 1 2 

RTU 1D2 1 

8.2.3.4.4 FROM LOC is the number of the input that controls the output; FROM LOC 
numbers are listed in the following chart: 

FROMLOC 

!INPUT#\

Dinital Ou out 1 1 

Diaital O•• 0ut2 2 

AnaloaO• nut 1 3 

AnaloaO• nut 2 4 
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EXAMPLE2 

8.3 EXAMPLE 2 configures threeDATAFLOW RTU's with one connected to two others. 
RTU ID 1 has two digital inputs, two digital outputs and two analog outputs. RTU ID 2 
and RTU ID 3 each have one digital input, one digital output and one analog input. The 
inputs and outputs are mapped to each other as shown in the following tables: 

RTUID1 RF LINK 1 RTU ID 2 
Input 1 connected to Diaita! O• ,+.-,ut 1 

lnnut 2 

lnnut 3 
lnout 4 

Diaital Ou ut 1 connected to lnout 1 

Dinital Ou t2 
Analnn 0 ut 1 connected to lnnut2 
AnalooQ•r ut2 

RTU 1D1 RF LINK2 RTU ID 3 
lnnut 1 
lnnut 2 connected to Dlaital O• ...... ut 1 

lnnut 3 
/nnut 4 

Diaital Outnut 1 
Diaital Out--;;-ut 2 connected to lnout 1 

Ana!on o·-ut 1 

Ana!on O· --ut 2 connected to lnout 2 

8.3.1 RTU ID 1 SETUP: Example 2 requires oneDATAFLOW RTVto be wired and its 
hardware configured according to Figure B4 - EXAMPLE 2 RTU ID 1 Wiring Diagram, 
shown on page B-28. Load Software Programming configuration file EXP21D1 .USR into 
RTUID 1. 

8.3.2 RTU ID 2 SETUP: Example 2 requires oneDATAFLOW RTVto be wired and its 
hardware configured according to Figure B5 - EXAMPLE 2 RTU ID 2 Wiring Diagram, 
shown on page B-29. Load Software Programming configuration file EXP21D2.USR into 
RTUID2. 

8.3.3 RTU ID 3 SETUP: Example 2 requires one DATAFLOW RTV to be wired and its 
hardware configured according to Figure B6 - EXAMPLE 2 RTU ID 3 Wiring Diagram, 
shown on page B-30. Load Software Programming configuration file EXP21D3.USR into 
RTUID3. 

8.3.4 EXPLANATION: Example 2 illustrates point-to-multipoint RTU operation. Examine the 
configuration files of these three RTU' s. Be certain to understand the following items 
before advancing to Example 3: 

• SB<'D LIST
• FAIL-SAFE STATE
• I/OCONFIG

The following text provides detailed descriptions of the above items. 

8.3.4.l SE.ND LIST is the list of ID's used by the RTU when transmitting messages. Each 
outgoing message has "to ID n" attached to it. In Example 2, RTU ID 1 has "to ID 2" and 
"to ID 3" in its SEND LIST. RTU ID I transmit messages first to RTU ID 2. When an 
acknowledge is received from RTU ID 2 or when the maximum number of attempts is 
reached, the message is then transmitted to RTU ID 3. 

(Example 2 continued on next page) 
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EXAMPLE 2 (continued/ 

8.3.4.2 The FAIL-SAFE STATE table controls the RTU outputs when the RTU detects a 
loss of RF link. Because Example 2 has two entries in the SEND LIST, both FAIL-SAFE 
states A & B are used. If RTU ID 1 detects a loss of RF link from RTU ID 2, outputs are 
controlled according to FAIL-SAFE STATE A. If RTU ID 1 detects a loss of RF link from 
RTU ID 3, outputs are controlled according to FAIL-SAFE STA TE B. 

8.3.4.3 I/O CONFIG is Input/ Output control of the RTU displayed in the Programming 
Software I/O configuration screen. 

8.3.4.3.1 In Example 2, RTU ID 1, Input l and Input 2; RTU ID 2, Input 1 and RTU ID3, 
Input l are configured to be inverted digital inputs. 

8.3.4.3.2 In Example 2, all four outputs of RTU ID 1 are used, RTU ID 2, Digital Output 1 is 
used, and RTU ID 3, Digital Output l is used. The initial condition - the state an output is 
forced to upon power-on -- is set for all relays to be open and all analog outputs to be 
forced to O scale. 

8.3.4.3.3 In Example 2, FROM ID is the ID number of the transmitting RTU; FROM ID 
numbers are listed in the following 2 charts: 

FROM ID 

RTU ID 1 (TransmittinQ RTU !Dl 

Diattal Ou nut 1 2 
Ana!nnQ �ut 1 2 
Diaital Q11 nut 2 3 
Analoao, �ut2 3 

RTUID2& FROMID 

RTUID3 /Transmittina RTU IDl 

Diaital Qmnut 1 1 

8.3.4.3.4 FROM LOC is the number of the input controlling the output; FROM LOC numbers 
are listed in the following chart: 

FROMLOC 
RTU ID 1 IControllina lnoutl 

Diaital Q1 rrnut 1 1 

Diaital 01 ITT ut 2 1 
Analnn Ornnut 1 2 

Analnn Outnut 2 2 
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EXAMPLES 

8.4 EXAMPLE 3 configures DATAFLOW RTU inputs to illustrate THRESHOLD, DEAD 
ZONE and TIME DELAY. The configuration includes Digital Input l having a 25% 
Threshold and Digital Input 2 having a 75% Threshold and a 5-second Time Delay; 
Analog Input 3 having a 10% Dead Zone and Analog Input 2 having a 20% Dead Zone. 
The configuration of Example 3 is similar to that of Example 1. 

8.4.l RTU ID 1 SETUP: Example 3 requires oneDATAFLOW RTUto be wired and its 
hardware configured according to Figure B2 - EXAMPLE I RTU ID l Wiring Diagram, 
shown on page B-26. Load Software Programming configuration file EXP31D1 .USR into 
RTU ID l. Replace the switches connected to Input l and Input 2 with a 100 kOhm 
potentiometer. Connect a multimeter to measure voltage across the potentiometer. 

8.4.2 RTU ID 2 SETUP: Example 3 requires the other DATAFLOW RTU to be wired and its 
hardware configured according to Figure B3 - EXAMPLE l RTU ID 2 Wiring Diagram, 
shown on page B-27. Load Software Programming configuration file EXP11D2.USR into 
RTUID2. 

8.4.3 EXPLANATION: THRESHOLD/ DEAD ZONE is a value that differs depending on the 
type of Input. 

• For a DIGITAL Input, the value is THRESHOLD, the border between a digital
HIGH and LOW. Any value above the border as decoded by the RTU is a HIGH;
any value below the border as decoded by the RTU is a LOW.

• For an ANALOG Input, the value is DEAD ZONE, the amount of change the Input
must incur to transmit a message.

8.4.3.l The THRESHOLD ofRTU ID 1, Input 1 is programmed to be 25%, the value 
relating to 1.25 Volts on the multimeter. RTU ID 2, Digital Output l opens with a 
multimeter reading above 1.25 Volts; RTU ID 2, Digital Output 1 closes with a multimeter 
reading below 1.25 Volts. NOTE: Because of the internal 20 kOhm resistor, the highest 
voltage possible across the l 00 kOhm potentiometer on Input 1 is 4.2 Volts. 

8.4.3.2 The THRESHOLD of RTU ID !, Input 2 is programmed to be 75%, the value 
relating to 3.75 Volts on the multimeter. RTU ID 2, Digital Output 2 OPENS when the 
multimeter reading is above 3.75 Volts; RTU ID 2, Digital Output 2 CLOSES when the 
multimeter reading is below 3.75 Volts. NOTE: See Paragraph 7.4.4 for details of the 
TIME DELAY programmed into Input 2. 

8.4.3.3 The DEAD ZONE ofRTU ID 1, Input 3 is programmed to be 10 %. Cycle the 
power of the RTU (turn the RTU power OFF, then ON) to ensure the current source for 
Input 3 is 10 mA. Change the value of the current source to Input 3. RTU ID 2, Analog 
Output 1 should not change until RTU ID I, Input 3 changes to over 11 mA or under 9 
rnA. 

8.4.3.4 The DEAD ZONE ofRTU ID!, Input 4 is programmed to be 20 %. Cycle the 
power of the RTU to ensure the voltage value for Input 3 is 2 Volts. Change the value of 
the voltage source to Input 3. RTU ID 2, Analog Output 2 should not change until RTU ID 
1, Input 4 changes to over 2.4 Volts or under 1.6 Volts. 

8.4.4 EXPLANATION: TIME DELAY is the amount of time an input must remain changed 
before the RTU will consider the change valid - Digital Input 2 must remain changed for 
at least 5 seconds. If the current state of this input is LOW, changing the state to HIGH for 
less than 5 seconds then returning the state to LOW will not cause the RTU to transmit a 
message. TIME DELAY is used to ignore false activation and "glitches" on an input. 
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EXAMPLE4 

8.5 EXAMPLE 4 configures two RTU's to illustrate XMIT CHECK-IN and RCV CHECK-IN 
intervals, and R (Revert) FAIL-SAFE STATE oftheDATAFLOW RTU. RTU ID I sends 
one contact closure to RTU ID 2. All Digital Outputs are OPEN at power-on. 

• When RTU ID I detects a loss of RF link, both Digital Outputs close. When the RF
link is re-established, Digital Output 1 opens and Digital Output 2 remains closed.

• When RTU ID 2 detects a loss of RF link, Digital Output 1 will open and Digital
Output 2 will close. When the RF link is re-established, Digital Output 1 produces
the proper status from RTU ID I and Digital Output 2 opens.

• The RF link is tested at least every 10 seconds.

NOTE: Example 4 uses a XMIT CHECK-IN interval of 10 seconds, purposely a short 
interval for demonstration purposes. In real applications, use longer check-in 
intervals to help maintain the life span of the RTU - the longer the check-in 
interval, the fewer transmissions the RTU makes. 

8.5. l RTU ID I SETUP: Example 4 requires one DATAFLOW RTU to be wired and its 
hardware configured according to Figure B7 - EXAMPLE 4 RTU ID I Wiring Diagram 
shown on page B-31. Load Software Programming configuration file EXP41D1 .USR into 
RTUID l. 

8.5.2 RTU ID 2 SETUP: Example 4 requires the other DATAFLOW RTU to be wired and its 
hardware configured according to Figure B8 - EXAMPLE 4 RTU ID 2 Wiring Diagram 
shown on page B-32. Load Software Programming configuration file EXP4ID2.USR into 
RTUID2. 

8.5.3 EXPLANATION: 

• RTU ID I XMIT CHECK-IN is set to 10 seconds.

• RTU ID 2 RCV CHECK-IN is set to 12 seconds.

NOTE: The difference in the XMIT CHECK-IN and RCV CHECK-IN times allows 
for tolerance differences in the two RTU' s. 

8.5.3.l RTU ID 1 sends a message (XMIT CHECK-IN) every 10 seconds whether or not a 
change occurs on the input. If a valid response is not received within 12 seconds, FAIL
SAFE STA TE A is executed. This ensures that IO seconds is the longest period of time 
RTU ID 2 can be inactive before RTU ID I determines the RF link has failed. 

8.5.3.2 RTU ID 2 requires a valid message (RCV CHECK-IN) from RTU ID I every 12 
seconds or less. If a valid message is not received within 12 seconds, FAIL-SAFE STATE 
Eis executed. This ensures that 12 seconds is the longest period of time RTU ID I can be 
inactive before RTU ID 2 determines the RF link has failed. 

8.5.3.3 The R (Revert) columns of the FAIL-SAFE STATE table determines the state of an 
output when RF link is re-established. 

• With R (Revert) setting "Y", the output is forced to its initial condition. With R
(Revert) setting "N", the output remains in its current state.

• If the output is controlled by another RTU, the controlling input state determines the
state of the output; R (Revert) setting is not valid.
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EXAMPLES 

8.6 EXAMPLE 5 illustrates aDATAFLOW RTU system with one RTU configured as a 
repeater. Connect the RTU's according to the following 2 tables: 

. NOTE: 

RTU END 1 

lnnut 1 

Input 2 

lnnut 3 

Jn□ut4 

Oinita! Qi rrnut 2 

Anal on 01 rmut 1 

RTU END 1 

Jnnut 1 
Jnnut 2 
In 3 
lnnut 4 

Die ital Output 2 

Anaton Qi !TnlJt 2 

In Example 5: 

RF LINK 1 RTU END2 

connected to Dia ital o· ..._ut 1 

connected to lnnut 1 

RF LINK2 RTU END 3 

connected to Diaital Cutout 1 

connected to lnout 1 

• RTU ID 1 has line of sight with RTU ID 2, and RTU ID 2 has line of sight
with RTU ID 3. 

• RTU ID 1 DOES NOT HA VE line of sight with RTU ID 3.
• RTU ID 2 is configured as a repeater between RTU ID 1 and RTU ID 3.

8.6.J RTU ID 1 SETUP: Example 5 requires oneDATAFLOW RTU to be wired and its 
hardware configured according to Figure B9 - EXAMPLE 5 ID I Wiring Diagram on page 
B-33. Load Software Programming configuration file EXP5ID1 .USR into RTU ID l.

8.6.2 RTU ID 2 SETUP: Example 5 requires one DATAFLOW RTU to be wired and its 
hardware configured according to Figure B 10 - EXAMPLE 5 ID 2 Wiring Diagram on 
page B-34. Load Software Programming configuration file EXP5ID2.USR into RTU ID 
2. 

8.6.3 RTU ID 3 SETUP: Example 5 requires one DATAFLOW RTU to be wired and its 
hardware configured according to Figure B 11 - EXAMPLE 5 ID 3 Wiring Diagram on 
page B-35. Load Software Programming configuration file EXP5ID3.USR into RTU ID 
3. 

8.6.4 EXPLANATION: Using an RTU as a digital repeater can increase DATAFLOW RTU

range. This RTU performs both repeating and normal Input/ Output functions. 

Examine the configurations of the three RTU's. Notice the fail-safe performance of each unit. 

• R TU ID 1 - send list contains only ID 2.

• RTU ID 2 - first line of the REPEAT LIST contains FROM ID 1 and TO ID 3;
second line of the REPEAT LIST contains FROM ID 3 and TO ID 1.

• RTU ID 3 - send list contains only ID 2.

NOTE: You must extend the listen time of ID l and ID3 to .8 seconds to allow for the 
repeat function. 
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Software/ Programming 

EXAMPLE6 

8.7 EXAMPLE 6 demonstrates theDATAFLOW RTU as a MODBUS device using direct 
data access. The configuration consists of a remote RTU with another RTU connected to a 
MODBUS controller, utilizing RTU Programming Software as the MODBUS controller. 
Each RTU has five digital inputs and one analog input. 

NOTE: In real applications the MODBUS controller is a PLC or a SCADA program 
operating with a MODBUS driver. 

8.7.1 RTU ID 1 SETUP: Example 6 requires oneDATAFLOW RTUto be wired and its 
hardware configured according to Figure B12 -EXAMPLE 6 ID 1 Wiring Diagram on 
page B-36. Load Software Programming configuration file EXP6ID1 .USR into RTU ID 
1. 

When configuration of RTU ID 1 is completed, turn the RTU power OFF then back ON to 
ensure the RTU microprocessor addressing data is updated. Refer to the NOTE with 8.7.4 
for further details. 

8.7.2 RTU ID 2 SETUP: Example 6 requires the other DATAFLOW RTU to be wired and its 
hardware configured according to Figure B 13 - EXAMPLE 6 ID 2 Wiring Diagram on 
page B-37. Load Software Programming configuration file EXP6ID2.USR into RTU ID 
2. 

8.7.3 EXPLANATION: Although the RTU can operate in two different MODBUS modes, 
Example 6 demonstrates direct access only. In this mode, the remote RTU is polled by RF 
whenever data is required, generating a large amount of RF traffic. 

NOTE: This configuration is recommended only for applications having long polling 
intervals (over 2 minutes) and few RTU's (fewer than 5). 

8.7.4 Examine the configuration ofRTU ID 1 and RTU ID 2. Because the RTU's are no longer 
in control of the process and are simply MODBUS devices under control of the MOD BUS 
controller: 

• XMIT CHECK IN is set to 0.
• SEND LIST is all O's.
• REPEAT LIST is all O's.
• All inputs have INITIATE XMIT set to NO.
• All outputs have USED set to NO.

NOTE: Examine the SCADA CONFIG. screen display for RTU ID 1, containing four 
SCADA points stored in EEPROM. The four points load into FULL SCADA 
list at power ON. Cycling the power updates data for this screen. In Example 
6, the END RTU ID and the TO ID are the same ID because an RTU is the 
MODBUS device being controlled. 

(Example 6 continued on next page) 
( B-22) 

www.TwoWayRadioEquipment.com  |  (800) 878-7829  |  Sales@TwoWayRadioEquipment.com



DATAFLOW RTU 

EXAMPLE 6 (continued! 

8.7.5 Execute the SYSTEM MONITOR - UTILITIES screen to view two ID fields: 

The top left field on the UTILITIES screen selects which RTU is active when polling 
inputs or setting outputs. This field is the only field used in Example 6 configuration. 

• Set this ID to 1, then execute the SINGLE POLL command. The current input status
of RTU ID 1 displays on the screen.

• Change the ID to 2, then execute the SINGLE POLL command. The current input
status of RTU ID 2 displays on the screen.

• Execute the ST ART POLL command to cause continuous polling at 5-second
intervals. (If RTU ID 1 Inputs are changed, the changes are reflected in screen
updates.)

• Execute STOP POLL command to stop polling.

NOTE: The lower left ID field is used to select which RTU is active when a 
transmitter test is requested - not needed for Example 6 configuration. 
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Software/ Programming 

EXAMPLE? 

8.8 EXAMPLE 7 demonstrates the DATAFLOW RTU as a MODBUS device using stored 
data access. The configuration consists of a remote RTU with another RTU connected to a 
MODBUS controller. Example 7 uses RTU Programming Software as the MODBUS 
controller. The remote RTU and the RTU connected to the MODBUS controller each have 
five digital inputs and one analog input. 

NOTE: In real applications the MODBUS controller is a PLC or a SCADA program 
operating with a MODBUS driver. 

8.8.1 RTU ID 1 SETUP: Example 7 requires oneDATAFLOW RTUto be wired and its hard
ware configured according to Figure B 12 - EXAMPLE 6 ID 1 Wiring Diagram on page 
B-36. Load Software Programming configuration file EXP71D1.USR into RTU ID 1.

8.8.2 RTU ID 2 SETUP: Example 7 requires the other DATAFLOW RTU to be wired and its 
hardware configured according to Figure B 13 - EXAMPLE 6 ID 2 Wiring Diagram on 
page B-37. Load Software Programming configuration file EXP71D2.USR into RTU ID 2. 

NOTE: Except the configuration files, these two setups are identical to Example 6. 

8.8.3 EXPLANATION: Although the RTU can operate in two different MODBUS modes, 
Example 7 deals with stored access only. In this mode, only the RTU connected to the 
MODBUS controller is polled, eliminating the need for RF polling. 

8.8.4 Examine the configuration of RTU ID I. It is no longer in control of the process and is 
simply a MODBUS device controlled by the MODBUS controller: 

• XMIT CHECK IN is set to 0.
• SEND LIST is all O's.
• REPEAT LIST is all O's.
• All inputs have INITIATE XMIT set to NO.
• All outputs have USED set to NO.

Examine the configuration of RTU ID 2. It controls activation of RTU ID l. 

• XMIT CHECK IN is set to 30 seconds.
• SEND LIST is set to 1.
• REPEAT LIST is all O's.
• All inputs have INITIATE XMIT set to YES.
• All outputs have USED set to NO.

NOTE: Examine the SCADA CONFIG screen display for RTU ID l. All entries in the 
list are 0 because no RF polling is talcing place. 

8.8.5 Example 7 demonstrates polling by stored access, using the RTU Programming Software 
as the MODBUS controller. To examine the polling method, execute the EXTERNAL 
BLOCK EDIT option from the UTILITIES screen. 

• Set the ID to 01 and the PAGE ADDRESS to 10. Execute the UPLOAD command.
Examine memory locations 1089 to 108E. These values are the current state of RTU
ID 2 inputs 6 to 1.

• Memory location 108F is a message counter. This value is incremented every time
RTU ID 1 receives a valid message from RTU ID 2.

Change the inputs on RTU ID 2 while continuously executing the UPLOAD command. 
Watch the 1089 to 108F memory locations update each time. 
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DATAFLOW RTU 

EXAMPLE8 

8.9 EXAMPLE 8 illustrates the DATAFLOW RTU perfonning a MODBUS modem function. 
Configuration files EXP81D1 and EXP81D2 allow two MOD BUS devices to 
communicate with each other by RF. This configuration can connect two PLC's 
(MODBUS protocol) to communicate with each other over RF, as long as one PLC is a 
master and the other is a slave with an ID of 3. 

No set-up or wiring diagram is provided with this example. 

8.9. l These files configure one RTU to be ID l and the other RTU to be ID2. These two RTU' s 
will take MODBUS commands generated on the RS-485 link and transmit them over RF. 
When this RF message is received by the other RTU, the message is sent out the RS-485 
link. Because this message traffic is in both directions, either RTU may be connected to 
either PLC. 

NOTES 

.................... · ............................................................................................................................................................. 
.
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[
GR[[N 

• O!G our 2 LO Rt:O HARDWARE CONFIGURATION 
o,,., [Rto 5 Powrn our 

PIN 15 PIN 17 
6 POW(R OUT GND OLA CK --- ·-----

, INPUT 1 
[
0/WWN lNPUl INPUT 

8 GND !lLACK ( 01/TPUT") Qi_UIPUT ) 
9 INPUT 2 [ ORANGE ( VOLT ACr) ( VOL!AGD 
IO GND BLACK 
II INPUT J 

l YfLLOW CURR(Nl CllRR[HT 

" GND BLACK 
,., INPUT 4 

[GREHI 
,. GND BLACK 
15 INPUT 5 / ANALOG OUTPUT I [BLUt 
16 GND BLACK 
" INPUT 6 / ANALOG OUTPUT 2 [WtUTE 
18 GND BLACK 

NOT[: Tl!( BRACKET !NOICATES TIIAT HI( YIIRf. 

COMBINATION !S A IWIST[O PAIR. 

RITRON, INC. APPROVALS OAT[ 

----" 
ORAWH 505 W. CARMfl OR. CARMEL, IN. 46032 

cutcno DATAFLOW RTU WIRING 
IS51/£0 DIAGRAM 
UATtRIAl 

A I"'""' 
0WG 110. "" 

EXAMPLE 4 ENO 2 Anmsu 

00 110! SCAI t D��WmG SCALE I EX4EN02.SCH I Sll[tl 1 " 1 
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� r 

0, rn 
' (J1 

a 
� 

::,, 

'.<I> CURRENT SOURCE 

'.© VOLT AGE SOURCE 

:@"" MULTIMETER ( Ohmt) 

:@� MULllliltTER ( mAmp■ ) 

•@ MUL TIMET£A ( Voll■ ) 
- Vtllt 

CHO 
+12 voe 

I 

I 

I •-:i';.
I •v;.._

UlltS9 OTIU!rlst Sf'[C!nEO 
OMUISKIIIS ARE IN IICl«S 

""' 

TOUAANCH Allt: -·- CHl:CK(O 

tRAC11DM3 
. ., ..

OECIIAU 
IIAKIIIAL 

rt4tsll 

AMCUI 

� 

WIRE COLOR 

I SERIAL PAIR A GREEN 
' StRIAL PAIR 8 BLUE 
' LOADER GND BLACK 
' LOADER CONNECTED WHITE 
' POWER OND BROWN 
' POWER IN RED 
7 INTERN,'.L SA TTERY ORANGE 

-

I DIG OUT 1 HI [WHITE 
' DIG OUT 1 LO RED 
' ore OUT 2 HI [°R££N 
• D10 OUT 2 LO RED HARDWARE CONFIGURATION 
' Powrn our [REO PIN 15 � ' POWER OUT GNO BLACK 
7 INPUT 1 

�DROWN INPUT INPUT 
' ONO DLA.CK ( OUTPUT ) 
' INPUT 2 

l
ORANGE ( \IOLTME) ( VOLTAGE) ID ONO OLACK 

II INPUT 3 
[YELLOW CURRENT CURRENT 

12 ONO BLACK 
" INPUT 4 [°REEN 
" ONO BLACK
" INPUT !J / ANALOG OUTPUT 1 [°LUE
1B ONO BLACK 
17 INPUT 8 / ANALOG OUTPUT 2 [WHITE 
18 ONO BLACK 

NOTE: THE BRACKET INDICATES THAT THE WIRE 
COMBINMtON IS A TWISTED PAIR. 

APPROV ... LS DATE RI TRON, INC. 
505 •• CARMEL DR. CARMEL, IN. 46032 

DATAFLOW RTU WIRING 

DIAGRAM 

A I'�" OWO. HO. 

Is· EXAMPLE 5 END 1 

00 IIOT SCAlt OMW!NO SCAU'. I EX5END1.SCH I SIUT 1 " I 
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� 
C 

al 
OJ 
-

0 

1) 

Cll• 
<n 

� 

2-

6
I\) 

� 
::,, 

(Q 

iii' 

� 

'.(fl CURRfffl $0\JRC[ 

'.0 YOl r Act sooocr 

:@o,.,, WJlt».itftR 1 -Ohms} 

�@ .. ,.,., \ltJt IIM( rm { mAmp, J 

•@ Ml.It l!M[f[ll ( Veil! ) 
• V,!I .. 

GttO 

+I? VJ}C 

l Yi;-·
. ,� 

L!{v· ¥•11• 

Um($$ OJH(ll!tl$( lwtClfl!O 
OIUW\IONS ,"11( W IIICl'ts 

IJl<Atm 

10lUW1tf'5 Ant: ,...,m.,..,.� CH(tllf(i 

--
f!HCtffill� 

..., 

oteaw.'f. UAffll!At 

rm1�11 

Mll:l($ 

- _Jl __ WIRE COIOR
I St/UAL P"-!R A CRHN , S(l!IAl PAIR 8 BlU[ 

' l.OAf)fR £NO !HACK 

' lOA!lER COWltCftO Wllll( 

' POWfR C-'iO MOW!I 
' POWU I» "· 
' l+H(IHH,l 8/lrtl'.liY ORMH;( -

{)!(l OUl 1 HI [wnnt' DlG O\JT Ito .,. 

J me OUT l HI eRWf 
' ow· OUT ? LO '" HARDWARE CONF!GURA HON' POW[R ii!ff 

e[O 
P1N 15 PIN 

' POW(R 01.U WD lilACK ---

' 1/fPUT 1 [8ROWii lNPIJf 1/lPIJT 

(.QtJTP_l�!) (oowui) ' ONO tllA('.K 
' !NPUf ' [ORANG:£ (f2!;!.ill) Gi" cA.@ 
10 CHO JIU.O: 

" INPUT ' [rtuow Ctlftf!(!;'f ClHlRCNJ 
" "' OlACli 

" lNP!.H 4 [GREEN 
" ONO 111.ACII 

" lf/PtH S / MAlOC Ottfl'Uf I [6l1Jt 
" ONO t<lACK 

" WPUf II / AliAtOG OUlPUt ' [Wl<!T( 
" '"° .8tACII. 

NOH: Hl[ 8RAC;((f INCrCIITfS rw,t THC Will[ 
CO!JBUtllllON IS A lW!STfO PAIR. 

APPROVAtS OATt RITRON, INC. 
505 W, CARM(l OR. CARMfl, IN. '60J2 

~~---· 

DATAFLOW RTU WIRING 

DIAGRAM 
St;( rst1.1 ttc 

I'"' � is A EXAMPtE 5 ENO 2

110 1#11 SOU 111!'4-C $flt( J EX5END2.SCII j suro 1 " 1 
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WIRE COLOR 

I SERIAL PA!R A GRtfN 
2 S£RIAL PAIR B BLUE 
' LOAOlR CNO Bl ACK 
• LOADER CONN(CHO WHIT( 

CND 5 POW£R CHO DROWN 
._12 voe ' POWCR IN RtO 

' INl[RHAL BA nrnv ORANGE 
<i5' -

� 

� 

(/1 

ci 

·-

L! 1.4 • 

---- I OIG OU\ 1 Hf 
[ 

WHIT[ 
2 DIG OU! I lO RtO o,,.,, 
' OIG OU! 2 Ill [CR[(N 
• OIG OU! 2 lO REO HARDWARE CONflGURA TION 

5 POWER our 

e
[O 

PIN 15 PIN 17 
POWER our ONO BLACK 

---.. ·-·-- -··--�-
' lHPUl I [BROWN UlPUT rnru, 

IC({T ' ONO BLACK (-Ourr.Ui) (ou��� V Yolh 
' nwur 2 lOIIANCf. (§LTAq) §i'� ID ONO BLACK 
II !»PUT ' [ Vfll.OW CURREfH CURRENT 

" ONO 
I 

BLACK 
" INPUT • [GREEN 
" ONO OlACK 

(,) 

:,, 

" INPUT 5 I ANALOG OUlPUT I [BLUE 
16 ONO IJLACK 
17 INPUT ' I ANALOG OUTPUT 2 [ WHITE 
18 ONO BLACK 

iii' NOTE: lilt llRACKEl INOICA TES Till\ I HlE WIRE 
COl,Hlltl11T!ON IS A TW!STE(I PAIR. 

'.CD CURREtll SOURCE UN!{SS Oltl(RWIS[ SP[Clr!to 

APPROVALS Ofllt: RITRON, INC. OIU!IISIONS Allf IN IHCH[S 

'.© VOLTAGE SOURCE 0/IAWH 
505 W. CARMEL OR, CARIJ[l, IN. 460,U 

:@o,.,, MUL 111.![J[R I Ohm1) IOHR�MCES Allt: C!l£CKto DAT AFLOW RTU WIRING !'""'""""") 

�@ ..... " t.lUL 111.l[TER I m>,mps ) 
rRACTIO�� 

!$SU[D DIAGRAM 
�®V•"• IJUlTIIJ[T[R ( Volts ) 

O£CUJAlS 
IIAl(fllH SA \"" " I'" "" 

Is EX AMP!.£ 5 END 3 flNIS!I 

AMGl[S 

I I S!l[(T 00 NOi SCAl( !lRAWING SCAl( EXSENDJ.SCH ' " '
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I 

Ol 

:JJ � 
c! 

�-
:,. 

� :© Cl)R:l<HH SOURCE 

'.© VOLT A(;( SO!JRC( 

:®-· l.iVU!M[TfP ( Ohm$) 

�@ .. b>J, llUL HMf rtP ( mArnp$ ) 

:G!\�. Milt flMr.TfR ( Volte ) 

r 

/'··--
WIRE cot.OR 

J StfllAl PA!R A GR[(/4 

CONNECT 
' SfRIAl l'AlR 8 !?LUE 

TO 
.1 t OAO(I? CNO lHAu:; 

tOA!i!R CO'mff.f(!J WHII( 
RTU PROCRAJIMING • 5 POW[R CIJO fiROW/4 

CABL[ ' f'OWrR lff Rrn 
1 lliffRNAl IV,IIU!Y OllAIIGE 

------

r-
J ow our "' 

e/1/lE ' OlC Ollf JlO ,ro 
J rnc our i m r GRtHI 
' !J!C OUT 2 JO P,[IJ HAROWARf_ CONFl{;lJRA !ION ' Powrn our 

eto PIN 15 PIN 17 ' POWF/1 01/t (;f,'/) WLACK 

� C§E1:1::) 
i:-·-�·---

--·-, ' IUPl!f l [llROW/i 
" '"' IllACk OUTPUT CUlf'Ul 

, (l-◊-·�·---

·-- ' INPUf l [ORI.NG{ VOUA(;f VOUAG[ 
JO '"" 6lAti< 

r:-· ··- " mrur J e(LLQW (tlflRIJJf C\JRRftH 

•17
" GNO OtACK r·•·o-- JJ mrur· 4 eRHN . 
" (;Ill) BLACK 

" INPUr 5 / ANA1 OrJ ourrur l [BLUt 
L._._ " GNO Bl ACK 

. .. " INPUT $ / AN/I.LOG OUTPUT 1 

-·-"---•""" " GNO 

[1/l!Ft 
OlACK 

UHUSS ornr11�r SP(OIJfll 
OIJJtli$1lil!S >Rf Ill HIC!t!:$ 

IOl(RAl+::tS A"lt'· 
!t•:Ol>it,¢fl0) 

fR>NtJ!iS 

OtClll�tt 

. 
,1.lfllt(5 

APPR.OVAlS 

Q�,\W>/ 

Wf.U(O 

-�"-
!$1;\)[D 

,;t\H!Al 

[--···-
!IUISf! 

HOTf· lllf (lflACl([T mtncArrs THAf tlJE W!Rt 

COMIIINAHON 15 A TWISH'.O P,\lfl. 

Did£ RITRON, INC. 
50:'1 w. tMfl[l ""· CARM[L 

DATAFLOW RTU 
·-~ 

DIAGRAM 

------·- �, -� 
mn. rscu ffi). 

A I
'"�. 

EXAIIPl E 

1N. 460)2

WIRING 

6 fND I 

O{I fl(lt SCI,{! !)ltAWff!C SUH J EX6EN01.SCH 1smu I 

-

lA
-

- --� 

" I
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(,> 

� I 

q:, i�-

CJ) 

a 
I\) 

§ 
::i. 

:® cummn soo1u:r

:0 VOLTAC( SOUACt 

:(11-:t ... MULT!M(Trn ( Ohm,) 

1@. 1.1u1 tmnrn { - "''"''' 
mAmp, 

:@,.,,, Mlll I!Mf HR i Vntls ) 

) 

WIRE COLOR

l !iERIAl PAW. A CR(f.U 

, Stltthl PAIR ft OWE 

J rn>.orn mm l:lli,Ck 
' ttH.OfR COHtttcm:i WHITE 

GN{} ···--·---- ----·-·---- , !'()WV{ (;!JO IJR0\'111 

+11 voe 6 rowrn u1 HfO 

' lllf[ll"NAL flAJl(RY Oi<ANGf 

-

l rm; our IHI [Wll!lt 
1 01c our ltO "" 
3 lOO OUT 1 UI ['Hl[tN 
' me our z· LO R[O HAROWAlff COWltaJRAHON •.. ' l'OW£R OUT [Ato

PIN 15 PIN 17 ' rowrn our {:Nfi !l!ACI( ---- -··-
r·-·

1 INPUT I [OROWN (iiiru� ) Grwvr =.)
' CNO S!ACI<: OJJff'UT OUIPUl 

,�-·· 
. ' lrll'\ll ' [°f;Ajl(l[ Vl'll TAG( VOlTAGf IO CN!i HLACK 

,-·;,_ .. _ ··-
. II llll>tlf } [YHLOW CURRtNl n!frnnn ..... 

11 Gi.j) 8LACK ' M 
,- rGflHN . " INPUf '

Yo'h ....... " mm .HU\CK 
,&-0· . ··------- " !Nl'UT 5 / 1,NA!OC OUTPUT I 

e
l
U[ 

m ctll) filACK 
·--- ----- 11 IIJPIJf 6 / ANALOC our1>ur 1 ll>!fjjff. 

•n-•~••••-·-•• " '"" SLACK 

#Oif· f!I[ [)>!/\(;KET 1N!)H;AH$ HJAT Wt WIRE 
COl.<!lltl/\ Tl(lll IS A TWIST{!) PAIR 

1,mu:ss ornrnw,<;r. srwnrn 
APPROVAlS 0/, TE RITRON, INC. !)11,!f!!SID!IS Mt Ill 111CflfS 

ll�AW# 505 w. CA!Wrt OR. CJ.RMH, 10 46032 
.w-~----•••-•- .. , ------,m 

fO\(RM/t{S HI> 
·-·--"-

DATAFLOW RTU WIRING 
C!ll(:t�I} 

\WU, ''"1it\t 
--- - .. HIAtltuRS 

,;srn:o 
DIAGRAM 

------ ............. 
I.JAl[�101_ A /"'""' T" 

� 
I

fitY. M;(H,'-"li 

_ .. --·---
·---· �-XAMPU: G [ND z An'f�•i 

�tiQU� . 

I I Sil[(! l!Q !l(H SUtr IJPA,Wi� SCM! EX6£N02.5CII I cr ' 
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