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NBT Telemetry Products

1. Overview

The SM300 Series of RTUs are rugged industrial/utility monitoring and control nodes. They are MODBUS
compatible and have built in communications for RS232 connection or via 202 Modem (either 2 wire or

radio connections).
Built in features include:

Selectable output actions based on communications failures.
Recording of ON/OFF cycles and accumulated ON (RUN) times.

Recording of Minimum and Maximum readings for analog points.

Variety of point configurations ideal for any well site, tank site or lift station requirements.
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2. Common Features

2.1 RTU Addressing
Addressing is in the range of 1-127. Setup of the site address is accomplished with 7 DIP switches.

Dip Switches
1 2 3 4 5 6 7 8
|
Comm. Fail Mode
For Addressing

( Switches shown are enlarged for ease of viewing)
Addressing Examples: Right most switch UP (#8) = Address 1
Two right most UP (#7 and 8) = Address 3

Addressing range is detailed below:

High Low (left to right)
2 3 4 5678 (switch number marking)
64 32 16 8 4 2 1 (weighted values)
The address s the sum of the weighted values of the switches in the UP position.

2.2 Comm. Fail Setting

There are two modes in dealing with communications failure with the master. If the left most (#1) dip
switch is in the up position, the outputs will hold the last values received from the master. If down, then
the outputs will reset (to 0) when a communications failure is detected.

The #1 Dip Switch controls the actions of outputs when a communication failure is detected.
UP- Hold last output state
DOWN- Fail to the OFF condition.
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2.3 Communications Options

There are two communications options available for the SM300 RTU:

a) RS232

- for direct connection

- for External modem connection
b) Internal modem (Bell 202)

- for HDX 2 wire connection
- for HDX radio connection (4 wires)

2.3.1 RS232 Connection

For RS232 connection, the modem board is not present and HDR2 and HDR3 have to have
jumpers installed to bring the RS232 signals to the external connector.

For RS232 Direct connect, insert the following jumpers:
HDR2 1-2,9-10

HDR3 1-2,7-8

For RS232 connection to an external modem (HDX), insert the following jumpers:
HDR2 1-2, 3-4,7-8, 9-10

HDR3 1-2,3-4

2.3.2 Baud Rate Setting
JP1 on the RTU main board sets the baud rate to either 1200 baud or 9600 baud.

(IN= 1200, OUT=9600)
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NBT Telemetry Products

2.4 Communications Connections

8 | l [ o |

ORDER DESCRIPTION:

For RS232: (NO MODEM)
3= RX

5= TX

4=RTS

G 6=CTS

9=GND

For 202 RADIO MODEM:
3= RX AUDIO

E 5= TX AUDIO

4=PTT

6=GND

9=GND

MOD3X2

Direct Connect JPR's :
(No RTS & CTS)
HDR2: 1-2,9-10
HDR3: 1-2, 7-8

o
_Z
-

Ext. Modem JPR's : [93 (]
(RTS&CTS control)
HDR2: 1-2,3-4,7-8,9-10 D o
HDRS3: 1-2, 3-4

Front
View

CONNECTOR:

STD. 10 PIN FLAT CABLE
(0.1" CENTERS, .025" sq)

o=l | @ D

For 202 2 WIRE MODEM:

MOD3X1

3= AUDIO
| 5= AUDIO
4=

B 6=GND
9=GND

Nota Bene Technology, Incorporated

03/18/96

|SIZE [SCM NO

SM300 Modem Connections
SM305-12

REV
1.0

=

I)ws NO
ISHEET 0OF1

5 I 4

[ 2 [ ¢

Colored Wiring Harness for the 10 PIN RS232 Connection

o
White-10 >lle o
Black-9
Yellow-8 Q ©
Grey-7
Orange-6 e o
Red-5
Green-4 e ©
Purple-3
Blue-2 =
Brown-1 © Q|+
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24.1

Modem Settings

NBT Telemetry Products

8 | 7 | 6 | 5 | | 3 | 2 | 1
H
%]
IS < ] 12:00 POS
° B ¢
| *Note: CDL and Bias pots
are not present on some . NOMINAL SETTINGS
F models of the modem. — 8 VIEWED AS SHOWN:
@ * 12 O CLOCK = TOP
CD (R1)= 2:00
E
BIAS (R2)= 12:30
TXL (R3)= 10:00
P JP1 RS R3 R4 RXL (R4)= 12:00
3
— - CTS(R5)= 10:00
C
FRONT (BOTTOM)
JP1 SETTINGS Nota Bene Technology, Incorporated
B 1-2 IN-PTT TO GND
OUT - PTT VIA 1K SM300 Modem Adjustments
A 3-4 IN- KEY RTS (CONSTANTLY) 01/06/97 F= |‘s°””° rTGNO SM305-14 |"E1V‘D
JP2 IN-2WIRE, OUT -4 WIRE (RADIO) scaLe | |?EET 10F1
8 | 7 | 6 | 5 | | 3 | 2 | 1

* NOTE: CDL and BIAS pots are not present on some

models of the modem
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2.5 Expansion /O Cards

The SM3XX RTU'’s can be equipped with a single 1/0 expansion card. There are currently two expansion
cards available. If an expansion card is included, the case width increases by 1 inch.

2.5.1 Expansion 4 DI + 4 DO Connections

8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
EXPANSION EXTERNAL CONNECTIONS
H 4 3 [connECTOR H
BASE (4D1-4DO)
I SN ||
[CONNECTOR
) \ )
\ a 1| |

F D 2le F
@ i e T Di#

| a D ol ]‘ DI #2 -
O 5 e Digital In

E o) 6@ 1 bi# E
Q@ 7o ol T

DI #4

- a 8 o) Y A T -

o 9 | @
DO #1

D ] 10 | @ O DO #2 D
(el 11 | © > Digital Out

B @ 12| © DO #3 B
) €]

c 13 Q ¢ DO #4 c
o 14 | @ T

| N\, o |

B Nota Bene Technology, Incorporated B

— SM300 Expan.44 1/0 Connections —

SIZE fscMNO WG NO |REV
A 0311696 r l r SM305-15 1.0 A
FCALE I ISHEET 0OF1

8 I 7 I 6 I 5 I 4 I 3 I 2 I 1
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2.5.2 Expansion 8DI Connections

8 | 7 | 6 | 5 | 4 | 3 | 2 | 1
H
SM3XX
G
F
(™ ) NC
'9 e Input 1
Input 2
E () C) Commonp
9 4 2 Input 3
| 9 ) Input 4
, ’ Common
b o 3 Input 5
Q ¢ npu
Input 6
— 0 6 k,UIIIIIIUIIp
: : Input 7
c o o ~ Input 8
- (4] & ———
B Nota Bene Technology, Incorporated
— SM300 Exp 8Dl Connections
A 12/18/96 i [ - [ A SM305.17
CALE I rHEET 0OF1
5] I 4 I [§] I 5] I 4 I ] I Z I 1
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3. SM305
3.1 SM305 REGISTERS  (TABLE 2), (MODBUS 40001+ N)

Register Bit Position Description

Base Digital Input 0

Base Digital Input 1

Base Digital Input 2

Base Digital Input 3

Power Fail Indication (Stays set for one read after a power reset)
Power Fail Indication Manual (Stays set until manually changed after a power reset)
0-7 Expansion Card Digital Inputs 0 - 7
Analog Input 0 (0-510)

Digital Input 0 Cycles

Digital Input 1 Cycles

Digital Input 2 Cycles

Digital Input 3 Cycles

Digital Input 0 Runtime (1/10 hours)
Digital Input 1 Runtime (1/10 hours)
Digital Input 2 Runtime (1/10 hours)
Digital Input 3 Runtime (1/10 hours)
Analog Input 0 Maximum

Analog Input 0 Minimum

Base Digital Output 0

Base Digital Output 1

Base Digital Output 2

Base Digital Output 3

0-3 Expansion Card Digital Outputs 0-3

OB WNEO

'SQOCO\IO’J(HAOQNHOOOOOO

e e e e
RLWWWWN -
WN RO

3.2 Indicators:

1 TX Data

2 Digital Input 0
3 Digital Input 1
4 Digital Input 2
5 Digital Input 3
6 Run (Flashing)
7 Digital Output 0
8 Digital Output 1
9 Digital Output 2

Note: Flashes station address at power up. Special off-line mode displays 8 MSB (most significant bit) of

analog.
The SM300 is factory ready to accept any 4-20ma Analog signal, see Chapter 3.4 for Analog signals
of 0-5VDC.

Rev 1.3 8



NBT Telemetry Products

3.3 Diagrams
8 | 7 6 | 5 | 4 | 3 | 2 | 1
INTERNAL LOGIC —— EXTERNAL CONNECTIONS
H
G
| L o 4 12-24vDC Pwr
A IN
F 3
f 8 T Analog In (4-20ma)
— 5| DI #0 ML p—
1 ower Source
6| o DI #1 i +V AG or DC
E 7| @ -V
8| o DI #2 L +V
— 0| o DI #3 VT
L1
ol o DO#0 o +V
D 1 @ DO#1 OJ Power Source
2l & -V AC or DC
— 3l o DO#2 +V
4 o DO#3
C
N
| Nota Bene Technology, Incorporated
B
SM305 I/0 Connections
03/18/96 |' ] SM305-13
A e T TOFT
| 1
5 I ’ 19 I 15 I 4 I S I 4 I L
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3.4 SM305 Board Layout (w/Analog Options)

Below you will find a schematic of the circuit board layout for the SM305 Series it is factory ready to accept

an Analog 4-20ma signal. For any operations where your require 0-5VDC Analog capabilities you
must remove one resistor from the circuit board.

The Middle -esistor in fhix 5IV.20L Zinzdi- Boa-d 110p Viewl

channel i R13, vou nus: cut - - o
the iwo lead: -0 rerrove thit 3] I I it
resisior R17 belwee anolher 1 < I R I
resislor ;R1471and a Caparilor el I
(R73) Beraref. nol 1o maalh:h =13 sl e il
Illie boa'd o1 t:ul ar y ollier pail:: _ ' |§|
| & B E T
Terrinal Blozk TB1)\.|¥.‘1E"Ei TIT T f
e @@E :-':'4_(|DR4
3| rErT e PR
io| M TETF 8
...mper &lleade %eextiora: P7 = o: b il R i e I
.P 1 -Baud ae elexfon P4 = o S T d EEE
P7 Lot O P2 = g: gﬂgsz m I F ede <« P
WPE- \oTr O.n 108 | = *D‘ o I :
o B @ s @0
yorg.P4-Zo1g.- -2 N - Ile| e s
Core: D E4 Corenor JPS » :I- = j G
Ph-om == g
4DR 4 - Irtemra Exparson /O .
C .qe -\_;i . -
oresiol =

A-emate EMA05 /O dnn~pelr

P2 - ommes: DI Lommor to Power ®upply " omnr o

P4 3.4 0y rputs 23D IpL- Isolaed, Coresed onlable 8 &TB1 9
-P3 tovmersTBT 17 "o power LLpply o mnt oM

Ph-lmCo ez : DO 4&4 Zorrrior 1o Bl - 12

Ana og “.alib-alion Display Aller powe: p, i al dip swi zl-e: ae int -1e down posilion ler- ke 8
MEB | o8t zigritinant bis’ 0" e araog Ipl.ta e :Powi o177 ower 8 1D'= Waer “itisied,
‘e5lo e the swis=hez 10 treir origiral address posifioTz. Note! “he "dJn lite wil be 0~ sleady unil e
oddrey: awilc.wes rones: v ualh lte previo.r «ellirgs.
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4. SM315

4.1 SM315 REGISTERS  (TABLE 2), (MODBUS 40001+ N)

Register Bit Position Description

0 Base Digital Input 0

4 Power Fail Indication (Stays set for one read after a power reset)
6 Power Fail Indication Manual (Stays set until manually changed after a power reset)
0-7 Expansion Card Digital Inputs 0 - 7

Analog Input 0 (0-510)

Analog Input 1 (0-510)

Analog Input 2 (0-510)

Analog Input 3 (0-510)

Digital Input 0 Cycles

Digital Input 0 Runtime (1/10 hours)

Analog Input 0 Maximum

Analog Input 0 Minimum

Analog Input 1 Maximum

Analog Input 1 Minimum

Base Digital Output 0

Base Digital Output 1

0-3 Expansion Card Digital Outputs 0-3

B«J\Immbwmn—‘ooo

e el
RWWN
= o

4.2 Indicators:

1 TX Data

2 Digital Input 0
3NU

4 NU

5NU

6 Run (Flashing)
7 Digital Output 0
8 Digital Output 1
9NU

Note: Flashes station address at power up. Special off-line mode displays 8 MSB (most significant bit) of
selected analog.

Rev 1.3 11



4.3 Diagrams
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8 | 6 | 5 | 4 | 3 | 2 | 1
— EXTERNAL CONNECTIONS
H
G
1l a + 12-24vDC Pwr
F g ) "IN
a
- 4| @ 4_' Analog In #0 (4-20ma)
5
a 'f Analog In #1 (4-20ma)
E 6| o
7 @ +
- gl @ _ Analog In #2 (4-20ma)
9| © + Analog In #3
D 10| © " (4-20ma)  rpowersouee ]
DI#1 |,
11| @ | AC or DC
1 12 a J\ N(Eom\/mon)
13 @ DO#0 [Toad T =
C 4| © DO #1 :m:
— )
B Nota Bene Technology, Incorporated
— SM315 I/0 Connections
A 03/18/96 SizE Iscm NO rwe NO a0s.16 Rgl\fo
ISCALE Iﬁzr 0OF1
8 [ 6 [ 5 [ ¢ [ [ 2 [ !

Rev 1.3
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4.4 SM315 Board Layout (w/Analog Options)

Below you will find a schematic of the circuit board layout for the SM315 Series. It is factory ready to
accept Analog signals that are 4-20ma. For any operations where you require 0-5VDC Analog
capabilities you must remove one resistor from the circuit board per 0-5VDC Analog signal.

M3 R CinLitBoard T op View]

Tve midde rezizorir theze 4
vrianre s muel beien oved o
azcor~iodare 0-vDL Ala og
£ignas. tese 4iinarres ae
bewee 1 e lani alship a.d
“he z:el ot 4 1ips e T ove by
Zipping tte -wo egs oeact
otfi~e fo.I* esisto & Be r.areti.l
-otfo x=fotch Ihe boad o
darnage any ollier pai = I you
‘ave a1y gllestiors do ot
~esitate “o =Al.

<« « IPZ

i

emnira ship

AHV2AE- P2 . _mipes Jied 1o seles- Andlog inp - for :Z.alibratior Dizplay

4 34 -PNE —— .
IN N = Display 0" A-idlog rp .l #1 <P 2 - PIr Nrvibers
Oul IN = Display 0" Andlog rrp.il # % S o
I OL- = Display 0* AjClog rpJt #2 A
Oout O.  =Digsplay 0" Aclog 1rp .l #4

Andlog Cialbraion Dizpay- A'le power Jp. il al dip swilzhe: are in *ie dow 1 posiio en e 8 sB
[“nosl -igrilianl bi s’ ol e ana og irp.il ae shiowr o ke lowe 8 ~Ds Wher' linkhed, “eslo e ll*e
awilzFe: 1O Teir aigi~al address POsiiore. Nole: ~=e "d1lie wil be on steQdy 414l the Add es: :wilzes
rorre: yirale e pieviod: =ellirg:
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5. SM305 Master RTU

5.1 SM305 Master REGISTERS (TABLE 2) , (MODBUS 40001+
N)

Register Bit Position Description

Base Digital Input 0

Base Digital Input 1

Base Digital Input 2

Base Digital Input 3

Power Fail Indication (Stays set for one read after a power reset)
Power Fail Indication Manual (Stays set until manually changed after a power reset)
0-7 Expansion Card Digital Inputs 0 - 7
Analog Input 0 (0-510)

Digital Input 0 Cycles

Digital Input 1 Cycles

Digital Input 2 Cycles

Digital Input 3 Cycles

Digital Input 0 Runtime (1/10 hours)
Digital Input 1 Runtime (1/10 hours)
Digital Input 2 Runtime (1/10 hours)
Digital Input 3 Runtime (1/10 hours)
Analog Input 0 Maximum

Analog Input 0 Minimum

Base Digital Output 0

Base Digital Output 1

Base Digital Output 2

Base Digital Output 3

0-3 Expansion Card Digital Outputs 0-3

OB wWNEO

'SOOO\ICDU'IAQJNHOOOOOO

e el el
RWWWWN -
WN RO

5.2 Indicators- SM305 Master LED’s

LED'S:
0- TXDAT (DIRECT)
1-  DIO
2-  DIL
3- DI2
4- DI3
5-  RUN
6- CM1
7-  CM2
8- CM3

Rev 1.3 14
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5.3 Dip Switch Settings

Dip Switches

Comm. Fail Mode

For Poll Rate, Station
Number, and Calibration
Settings

5.3.1 Switch Positions

If the left most (#1) dip switch is in the up position, the 4™ digital output will close on comm. Fail. In this
mode, the 4™ output (on base connector) is the logical OR of the remote input and comm. fail.

The #1 Dip Switch controls the actions of outputs when a communication failure is detected.

UP-

DOWN-

Switch:
2-
3-

3DWN)
4-

DO#4 outputs fail indicator. (Logical OR of remote input and comm. fail)

No communication fail

NOT USED

POLL RATE HI BIT 0=CONT, 1=1MIN (Cont. =3&4 DWN, 1MIN.=4UP,

POLL RATE LO BIT 2=10 MIN, 3=30MIN (10MIN.= 4DWN, 3UP;

30MIN.=3&4UP)

5-
6-

7-
8-

Rev 1.3

#STA (1 RTU = 5&6DWN; 2 RTUs = 5SDWN, 6UP)
# STA (3 RTUs = 5UP, 6DWN, 4 RTUs = 5&6UP)
A.CALIB UP=CALIB DISPLAY (Normally DWN)
ACALIBSEL  (AIl / AI0 ) (DWN= Al0)
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5.4 Diagrams for Remote I/O Configuration

1. Point-to-Point - Single remote configuration

Software w/Data
Acquisition board
OR

Any PLC,
or I/O
device

Direct

Software w/Data
Acquisition board

OR

Any PLC,
or I/O

device

Regardless of the number of
sites, a maximum of 2ea. analog
outputs per SM300 Master and

lea. analog input per remote.

SM300 Master I/O .
8DI Sltegigill. 1/10
8DO 8D0
1A0 1A1
/]

RS232

UHF/VHF
Radio

Two way communication path
with unit. Remote site 1/O density
can vary, see this section for
specifications.

2. Point-to-Multipoint - Choose from two, three, or four remotes

SM300 Master I/O
8DI
8DO 4DI
2A0 4DO
SM300 Master
/|
- \
? Site #2 1/0
RS232 4Dl
UHF/VHF, 4Do
Radio
Site #4 1/0 \ .
TV Site #3 1/0.
1Al 1A|

5.5 Baud Rate Jumper settings

The Master SM300 can either be set to 1200Baud by having JP1 jumper on, (see section 4.4 for JP1
location), or 9600Baud by taking the JP1jumper off.

Rev 1.3



5.6 Connections
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8 [ 7 [ [ 5 [ ¢ [ 3 [ 2 [ ¢
EXPANSION EXTERNAL CONNECTIONS
H BASE 4 Y | CONNECTOR
305 UNIT (2A0-4DI-4DO)
|| CONNECTOR
|| \A » .
° lla
Pwr ® 2 a com. AO #1
3 +
F Al (NU) @ 2 o AO#2
1st Group Dig I/0 <& 0 2nd Group
[ pi#1 L z 2 Z T DI #1
DI #2 £ . L DI #2 Digital In
E |p #3 < < 7 3 '\_r‘.‘ I J-
l o s | g T DI #3
DI #4
- T © 9 |a T Di#
D 10 | @
DO #1
DO #1 -
D bo #ZCIJ} _ g i; g DO #2 Digital Out
DO #3 ~—
- 5y 13 Q DO #3
DO #4 DO #4
O 14 | a
C \ S
|| Nota Bene Technology, Incorporated -
B SM300 Master I/O Connections B
—_ 05120097 i [ i r o SM305-M rE].O
CALE I rHEET 10F1
A
8 [ 7 [ [ > [ ¢ [ 3 [ 2 [ ¢
Digitals - 15! 1/O Group  |Digitals - 2™ 1/O Group |1°' Analog Output |2™ Analog Output
1RTU RTU Base 1 RTU1 Expansion RTU1 NA
2RTU RTU Base 1-1st A.O. RTU2 Base -2nd A.O. RTU1 RTU2
3RTU RTU Base 1 RTUZ2 Base RTU3 RTU2
4RTU RTU Base 1 RTUZ2 Base RTU3 RTU4

Rev 1.3
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