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Broadcast Tools, Inc.
USN-1616L

INTRODUCTION

Thank you for your purchase of a Broadcast Tools, Inc., USN-1616L Universal
Serial I/O Controller. We're confident that this product will give you many years of
dependable service. This manual is intended to give you all the information needed to
install and operate the unit.

NOTE: This manual should be read thoroughly before installation and
operation.

WHO TO CONTACT FOR HELP

The enclosed product is supported by the software manufacturer. If you are in
need of help installing or operating this product, please contact the software company.

If you would like more information about Broadcast Tools, Inc., products, you may
reach us at:

Broadcast Tools, Inc.
4624 Monte Vista Drive
Mount Vernon, WA 98273-9153 USA

Voice 360.428.6099
Fax 360.428.6719

Internet Home Page www.broadcasttools.com

E-mail bti@broadcasttools.com

Thank you for choosing Broadcast Tools!
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Broadcast Tools, Inc.
USN-1616L

The USN-1616L is designed for general I/O control applications. The
USN-1616L is equipped with 16 form C relays with LED indicators. The USN-
1616L provides 16 - 5 to 24 volt opto-isolated inputs with LED status and may be
configured for wet or dry applications. The USN-1616L is interfaced to your
computer by either an on-board RS-232 or RS-485 serial port at 9600 baud,
allowing up to 32 - USN-1616L's to be controlled over a single twisted pair cable
4000 feet from the host computer in the RS-485 mode. The USN-1616L is
designed to be polled, however a 5 ms sync pulse is provided to simulate an
interrupt on the DSR input of the host computer.

Input and output connections are via clamp style wire captive terminal
strips. The USN-1616L is equipped with a switching type regulator, providing a
wide range of power supply voltages.

The USN-1616L is supplied with a 9 vac, 500 ma type 120 vac 60hz wall
transformer.

Two USN-1616Ls may be rack mounted with the optional RM-2
aluminum rack mount requiring 5.25" of rack space. (3 RU's).

Refer to the layout sheets provided at the end of this manual, for configuration
Information.
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Broadcast Tools, Inc.
USN-1616L

Input and output pin-outs

1 - Input 1 + 33- Relay 1 N.O.
2 - Input 1 - 34 - Relay 1 Com
3 - Input 2 + 35 - Relay 1 N.C.
4 - Input 2 - 36 - Relay 2 N.O.
5 - Input 3 + 37 - Relay 2 Com
6 - Input 3 - 38- Relay 2 N.C.
7 - Input 4 + 39- Relay 3 N.O.
8 - Input 4 - 40 - Relay 3 Com
9 - Input 5 - 41 - Relay 3 N.C.
10 - Input 5 + 42 - Relay 4 N.O.
11 - Input 6 - 43 - Relay 4 Com
12 - Input 6 + 44- Relay 4 N.C.
13 - Input 7 - 45- Relay5 N.O.
14 - Input 7 + 46 - Relay 5 Com
15 - Input 8 - 47- Relay5 N.C.
16 - Input 8 + 48 - Relay 6 N.O.

49 - Relay 6 Com
50- Relay 6 N.C.
51 - Relay 7 N.O.

17 - Input 9 + 52 - Relay 7 Com
18 - Input 9 - 53 - Relay 7 N.C.
19 - Input 10 + 54- Relay8 N.O.
20 - Input 10 - 55 - Relay 8 Com
21 - Input 11 + 56 - Relay 8 N.C.
22 - Input 11 - 57- Relay 9 N.O.
23 - Input 12 + 58 - Relay 9 Com
24 - Input 12 - 59 - Relay 9 N.C.
25 - Input 13 - 60 - Relay 10 N.O.
26 - Input 13 + 61 - Relay 10 Com
27 - Input 14 - 62 - Relay 10 N.C.
28 - Input 14 + 63 - Relay 11 N.O.
29 - Input 15 - 64 - Relay 11 Com
30 - Input 15 + 65 - Relay 11 N.C.
31 - Input 16 - 66 - Relay 12 N.O.
32 - Input 16 + 67 - Relay 12 Com

68 - Relay 12 N.C.
69 - Relay 13 N.O.
70 - Relay 13 Com

DB-9 Connection: 71 - Relay 13 N.C.
72 - Relay 14 N.O.

2 - Send data to Computer. 73 - Relay 14 Com
3 - Rec data from Computer. 74 - Relay 14 N.C.
5 - Ground. 75 - Relay 15 N.O.
6 - DSR (5-6 ms Sync) 76 - Relay 15 Com

77 - Relay 15 N.C.
1-22 Output (Relay) control: 78 - Relay 16 N.O.
Open = Normal data 79 - Relay 16 Com
Closed = Inverted data 80 - Relay 16 N.C.

1-23 Input (Opto) Control: Open = Normal Closed = Inverted data
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| LIMITED WARRANTY AND REMEDIES

LIMITED WARRANTY

The term "Buyer" as used in this document refers to and includes both (but only) (a) any person or entity who
acquires such an item for the purpose of resale to others (i.e., a dealer or distributor of an item), and (b) the first
person or entity who acquires such an item for such person's or entity's own use.

Broadcast Tools warrants to each Buyer of any item manufactured by Broadcast Tools that the item will be free from
defects in materials and workmanship at the time its is shipped by Broadcast Tools if the item is properly installed,
used and maintained.

EXCLUSIVE REMEDIES

If Broadcast Tools is notified of in writing of a failure of any item manufactured by Broadcast Tools to conform to the
foregoing Limited Warranty within one (1) year following the date of the Buyer's acquisition of the item, and if the
item is returned in to Broadcast Tools in accordance with Broadcast Tools' instructions for confirmation by
inspection of the defect (which at Broadcast Tools' election may include, without limitation, a requirement that the
Buyer first obtain a Return Authorization number from Broadcast Tools, that the Buyer furnish proof of purchase in
the form of an invoice and/or receipt, and that the Buyer prepay all freight charges associated with any return of the
item to Broadcast Tools using such freight service as Broadcast Tools reasonably may specify), Broadcast Tools will
repair or replace the defective item, or will refund the purchase price paid by the Buyer for the item. Broadcast Tools
shall have the exclusive right to choose between these alternative remedies.

NO OTHER WARRANTIES OR REMEDIES

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, BROADCAST TOOLS AND ITS
SUPPLIERS DISCLAIM ALL OTHER WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE; AND THE FOREGOING ALTERNATIVE REMEDIES SHALL BE EXCLUSIVE OF ALL OTHER
REMEDIES. THIS LIMITED WARRANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY HAVE OTHER
RIGHTS, WHICH VARY FROM STATE/JURISDICTION TO STATE/JURISDICTION.

NO LIABILITY FOR CONSEQUENTIAL DAMAGES

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, NEITHER BROADCAST TOOLS NOR
ANY OF ITS SUPPLIERS SHALL HAVE ANY LIABILITY FOR ANY SPECIAL, INCIDENTAL, INDIRECT,
CONSEQUENTIAL OR PUNITIVE DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION, ANY
DAMAGES FOR LOST PROFITS, BUSINESS INTERRUPTION, LOSS OF DATA OR INFORMATION, COST
OF CAPITAL, CLAIMS OF CUSTOMERS, OR ANY OTHER PECUNIARY LOSS) ARISING OUT OF THE USE
OF OR THE INABILITY TO USE ANY ITEM SUPPLIED BY BROADCAST TOOLS), EVEN IF BROADCAST
TOOLS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES HAVE ANY LIABILITY FOR ANY
SPECIAL, INCIDENTAL, CONSEQUENTIAL, EXEMPLARY OR PUNITIVE DAMAGES. THIS LIMITATION
OF LIABILITY APPLIES WHETHER A CLAIM IS ONE ALLEGING BREACH OF A CONTRACT OR
WARRANTY, NEGLIGENCE OR OTHER TORT, FOR THE VIOLATION OF ANY STATUTORY DUTY, THE
FAILURE OF ANY LIMITED OR EXCLUSIVE REMEDY TO ACHIEVE ITS ESSENTIAL PURPOSE, OR ANY
OTHER CLAIM OF ANY NATURE. BECAUSE SOME STATES AND JURISDICTIONS DO NOT ALLOW THE
EXCLUSION OR LIMITATION OF LIABILITY FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES, THIS
LIMITATION MAY NOT APPLY TO YOU.

BROADCAST TOOLS, INC.
4624 MONTE VISTA DRIVE

MOUNT VERNON, WA 98273-9153 USA
Voice 360.428.6099
Fax 360.428.6719
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1) MIN ISOLATED IW>UT CURRENT = 12MA
2) MIN CURRENT TRANSFER RATIO - 20Z
3) MAX. POWER (2 RESISTORS) » 025V
4) R ■ 6800 X 2. I0-6OV, 12-4.5MA
5) R ■ 5100 X 2 13-51V. 12-iOMA
6) R ■ 4 700 X a 12-48V, 12-5.1MA
7> R - 3300 X a 9-40V. I2-6.1KA
6) R - 2200 X a 7-32V. 12-7.3MA -(STDJ
9) R ■ 1500 X a 5-27V. 12-9XR4A
10>R - 1000 X a 3 0-22V, 12-1IDHA
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DIGITAL & COM JUMPER SELECTION
ACTUAL SIZE (LI)

OJ RJ11 RJ11 RJ11

LVI @

U_J3 768HC705J2OJ

®b 4021B ) 4021B )EEP©M INDICATES JUMPER IS INSTALLED.

IN5819

[R7

O 31ID

CO

O 26
0 25

Q 23

O 20

PIN-1 TO DIGITAL COMMON.

PIN-6 TO DIGITAL COMMON.
□L3

J7 ■■ INSTALL FOR RS485, 120 OHM TERMINATION.

□Rlin
COMMUNICATIONS ADDRESS

REV. A

3.50

4.20

SETTING FDR ALL JUMPERS.SHOWN WITH FACTDRY

J45
J46

RS-232
COM.

PORT

in
CT'
CO

RS-485
COM.

PORT

RS-485
COM.

PORT

CU
CO
CU

J31
J33
J33
J34
J35
J36
J37
J38
J39
J40
J41
J43
J43

CA-ID
. RP3

16 ISO/DRY INPUTS
16 FORM C OUTPUTS

ID ®
QJ ■

ADDRESS RANGE FROM
0 TO 255 <000H-0FFH>
(SHOWN FOR 001H>

J4 FOR NORMAL RS-485
MOVE JUMPERS J3 &

(CA>
128
64
32
16
8
4
2

J27
J27

A
B

A
B
A
B

R?^ R*

RS-485 COMMUNICATIONS
RS-232 COMMUNICATIONS

12VDC TO T.S.
TO T.S.

12VDC TO RELAYS
TO RELAYS

O 39
O 38
O 37

JI M RS485. RJ1L

J2 ■■ RS485. RJ1L

CLOSURE MODE: this mode of
'DRY' DIGITAL INPUT ALLOWS FOR
EASY INTERFACT TO SWITCH AND/OR
RELAY INPUT CLOSURES. WITH J25
AND J27 REMOVED, ISOLATED POWER
CAN BE APPLIED TO THE TWO PIN
TERMINAL STRIP NEAR J27. ISOLATED
POWER CAN RANGE FROM 5VDC TO
24VDC WITH LOAD CURRENT OF 12nA
TO 8mA PER CONTACT CLOSURE. WITH
J25B AND J27 INSTALLED LOCAL
NON-ISOLATED '+5V' POWER CAN BE
USED TO POWER THE INPUTS.

ISOLATED MODE: THIS mode of
'WETTED' DIGITAL INPUT ALLOWS
INDIVIDUALLY ISOLATED INPUTS.
OBSERVE POLARITY AND LIMIT INPUT
VOLTAGE FROM 5-24VDC.

WARNING! A VERTICAL JUMPER IN THIS
LOCATION WILL CAUSE A POWER SUPPLY SHORT.
ONLY USE VALID SETTINGS SHOWN ABOVE.

'RAW'
+5VDC
'RAW'
+5VDC

■■ DIGITAL COMMON TO T.S.
S3 T.S. COMMON ISOLATED

POWER IN

INSTALL J3 8.
COMMUNICATIONS.
J4 TO J5 & J6 FOR REVERSED MODE.
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62 NC o o
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65 NC o o
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o o O 69



DIGITAL & COM. JUMPER SELECTION
ACTUAL SIZE <L1)

UJ
O'
Z)
(X)
□
o

■E J28 EE PRDM WRITE PROTECT
A B

J28 EE PROM NOT PROTECTED

■E J29 T.S. COMMON ISOLATED
A B

J29 DIGITAL COMMON TO T.S.

■E J30 'RAW' 9-35VDC TO T.S.
A B (IF J26A IS INSTALLED)
[OH J30 +5VDC TO T.S.

■i INDICATES JUMPER IS INSTALLED.

J6O
J59
J59
J57
J56
J55
J54
J53
J52
J51
J50
J49
J49

CLOSURE MODE: THIS MODE of
'DRY' DIGITAL INPUT ALLOWS FDR
EASY INTERFACT TO SWITCH AND/OR
RELAY INPUT CLOSURES. WITH J29
AND J30 REMOVED, ISOLATED POWER
CAN BE APPLIED TO THE TWO PIN
TERMINAL STRIP NEAR J30. ISOLATED
POWER CAN RANGE FROM 5VDC TO
24VDC WITH LOAD CURRENT OF I.2nA
TO 8mA PER CONTACT CLOSURE. WITH
J29B AND J30B INSTALLED LOCAL
NON-ISOLATED '+5V' POWER CAN BE
USED TO POWER THE INPUTS.

ISOLATED MODE: this mode of
'WETTED' DIGITAL INPUT ALLOWS
INDIVIDUALLY ISOLATED INPUTS.
OBSERVE POLARITY AND LIMIT INPUT
VOLTAGE FROM 5-24VDC.

WARNING! A VERTICAL JUMPER IN THIS
LOCATION WILL CAUSE A POWER SUPPLY SHORT.
ONLY USE VALID SETTINGS SHOWN ABOVE.

Bl UNIT IDENTIFICATION (ID)

REVERSE INPUT SEQUENCE
REVERSE OUTPUT SEQUENCE
NOT USED (NO JUMPER ALLOWED)
NOT USED (NO JUMPER ALLOWED)
ENABLE RIGHT INPUTS (G-CMD)
ENABLE LEFT INPUTS (G-CMD)
ENABLE RIGHT OUTPUTS (G-CMD)
ENABLE LEFT OUTPUTS (G-CMD)

SHOWN WITH FACTORY SETTING FOR ALL JUMPERS.


