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1 INTRODUCTION

BV20 VALIDATOR HE NEXT GENERATION OF ITL BANK NOTE VALIDATORS

This manual describes the operation of the BV20 Bank Not&lidator as fitted with
Firmware Version 4.00 or greater.

This document is intended for those who will maintain the BV20 equipment.

Although information is included which will allow a degree of fault diagnosis and repai, it is
recommendedthat for all but simple mechanical repairs, the unit must be returned to an
approved service centre for repair.

CAUTIONS

A This product must be fitted with a 2 A (ampere) fus
A The BV20 validator is pin futoetpipforpin coropatiplawiththd e wi t h N
NV2/3/4/4x or 5 series products.

A Due to different note cycle times there may be ti mi
A Never exceed the recommended environment al and el ec
A Do not at atethepniechanismslasitiisrmaycaffect the note transport.

A Do not polish the lens as this may alter the optica

A 1'f the BV20 validator i salidated and reietimisdd dollowingre uni t must
assembly (See Chapte®).

WARNING
AOnly suitably trained personnel should carry out any
current local, national and international health and safety regulations.

AWe recommend that you study t hiespemitngnawusesandt her e ar e
more secure applications.

Al'f you do not understand any part of this manual pl e
assistance. In this way we may continue to improve our product.

AThe BV20 Va lnidesigredto mitinsse anyg gedormance variation over time. Much of this is
achieved by careful Hardware and Software design.

Alnnovative Technology Ltd has a policy of continual
supplied may vary from the spefication described here.
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MAIN HEADQUARTERS Innovative Technology Ltd

Derker Streeti Oldhami England- OL1 4EQ
Tel: +44 161 626 9999 Fax: +44 161 620 2090
E-mail: support@innovative-technology.co.uk

Web site: www.innovative -technology.co.uk

AUSTRALIA
support@innovative-technology.com.au

®» Innovative Technology

INTELLIGENCE IN VALIDATION

BRAZIL
suporte@bellistechnology.com.br

CHINA
' support@innovative-technology.co.uk
@ Bellis Technolo
INTELLIGENCE IN \/ALIDATgNy GERMANY

supportDE@innovativetechnology.eu

ITALY
supportlT@innovative-technology.eu

SPAIN
supportES@innovativetechnology.eu

UNITED KINGDOM
support@innovative-technoloqgy.co.uk

REST OF THE WORLD
support@innovative-technoloqy.co.uk
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2 ENVIRONMENT AND POWER REQUIREMENTS

ENVIRONMENT

Environment Minimum Maximum

Temperature +3°C +50°C

Humidity 5% 95% Non condensing
Table 18 Environmental Requirements

CAUTIONS:

IF THE INPUT VOLTAGE FALLS BELOW 11.5V THE BV20 MAY NOT OPERATE CORRECTLY (WILL REJ!
THE FRONT BEZEL LIGHTS WILL FLASH TO INDICATE INCTIRNRHATIONS
IT IS RECOMMENDED THAT THE POWER SUPPLY USED CAN SUPPLY AT LEAST 1.7 AMPS

POWER REQUIREMENTS

Electrical Supply Minimum Maximum
Supply Voltage (V DC) R
Absolute Limits 12v* 10%
MDB IF5 Version Supply 18V +48V DC or 34V AC
Voltage
Supply Ripple Voltage oV 0.25V @ 100 Hz
Supply Currents:
Sleep (Low Power Mode) 1.2mA
Standby 150mA
Validating 540mA
Table 26 Power Requirements
Interface Logic Levels Logic Low Logic High
Inputs OVto+05V +3.7V+12V
Outputs with 2K2W pull up 0.6V Pull up voltage of host interface
Maximum Current Sink 50mA per output

Table 38 Interface Logic Levels

Copyright Innovative Technology 201« ’ GA8201



BV20 Operations Manual

3 GENERAL DESCRIPTION

The BV20 Bank Note System is a compact netalidating machine (see figure 1)suitable for most money
machines. It will accept p to 16 different denominationsof notes in the serial control mode. The BV20
Validator leaves the fatory preset to at least one currency so that it is ready for immediate installation.

Configuration
function button

Lozenge
release catch

Expansion port
clips

Note path
output

Figure 1- The BV20 with vertical bezels

If it is required to change the currency data set this may be done using the PC baYedidator

Management software. New currencies and applications are bgitestedall the time, please refer to our
web site, or contact the factory for information concerning specific currencies if they are not already
included on our approved list. The BV20 is desigd for easy installation in most machines. Interfacing the

validator is very simple, with the choice of the following protocols:

SSP PULSE PARALLEL BINARY
CCTALK SIO MDB NIS
IF30 IF31 IF32

Table 46 Available Interfaces / Protocols

Copyright Innovative Technology 201« r
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4 MACHINENTERFACESHARDWARE

The BV20 interface connector is located on the left side of the unit; it has 16 pins (see figure 2) refer to
Table 5 for the pin allocation. Two are used for the 0V and +12V power supply and there are five outputs
and five inputs, tke remaining four pins are reserved for factory use and should not be connected. An
example mating connector is Molex type Part No: 38.-2160.

It is possible to connect the BV20 to machines operating at 110 Volts or to machines operating at MDB
voltages by means of additional Hardware modules. The modules are attached to the BV20 by means of
the External hardware clips and connected to the }6in connector. (See section 5.3) The BV20 also has a
Configuration Button on the opposite side from the Connect{8ee Figure 3).

Configuration
button

External
Hardware Clip

External
Hardware Clip

Figure 29 Interface Connector

Figure 38 Configuration Button

Copyright Innovative Technology 201« r GA8201
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The connector pin details are described below (see table 5); they use an IDG 16 ;

15
pin 0.1" pitch header with 2 rows of 8 pins. —

[CNCHONCRONCRONG)
[CNCRONCRONCRORS)

2 16
Pin | Name Description

1 Vend 1 Open collector outputs. Function changes depending on
machine interface protocol (see individual interface
descriptions for details) Also the Pulse Stream output.

Also the Serial Output pin in SSP Serial Mode and other ser|
modes

2 Vend 2 Open collector outputs. Function changes depending on

3 Vend 3 machine interface protocol (see individual interface

4 Vend 4 descriptions for details)

5 Inhibit 1 Inhibit channel 1 by holding this pin HIGH. To Enable a
channel the inhibit must be held LOW Also the serial Input
pin in SSP Serial Mode, and other serial modes

6 Inhibit 2 Inhibit channel 2 by holding this pin HIGH

7 Inhibit 3 Inhibit channel 3 by holding this pin HIGH

8 Inhibit 4 Inhibit channel 4 by holding this pin HIGH

9 Busy BV20 is validating and stacking output. Active low while the
BV20 is reading, transporting pstacking a note.

10 Escrow Operate Escrow function by holding LOW (see Appendix B
Escrow Control for full details)

11 Factory use only| Do not connect

12 Factory use only| Do not connect

13 Factory use only| Do not connect

14 Factory use only| Do notconnect

15 +Vin Nominal 12V DC supply

16 oV OV supply

Table 58 16 Pin Connector Details

The functions available via the Configuration Function Button are detailed in Table 6

Configuration Button Power Status Function

Press and Hold (>2 secs) Powered ON Sets BV20 to Programming
Mode (SSP)

Press Once (<1 sec) Powered ON Enables Configuration Card
Programming

Press Twice (within half a Powered ON Current Setting Indicator

second)

Press and hold Powered OFF Resets ccTalk key to Default
setting

Table 66 Configuration Button Functions
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BV20 Programming Mode

Press and Hold the Configuration Button for at least 2 seconds whilst the BV20 is powered up. The Bezel
LED will flash rapidly to indicate that SSP Ieing loaded. Once this process has finished the BV20 will
reset. The BV20 will now be in Programming Mode (SSP) and allow connection to a PC via a DAL or DA2
adapter or connection to a DA3.

Note: This mode can only be cancelled byqgogramming with a ©nfiguration Card or via the Validator
Manager program. Please ensure you are aware of all the BV20 programmed settings before entering this
mode. Failure to restore the original setting will stop the BV20 from operating in the Host machine.

ConfigurationCard Programming Mode

Press the Configuration Button once whilst the BV20 is powered up. If done correctly the Bezel LED will
flash every tsecond. This will allow the insertion of a Configuration Card to change the Firmware Protocol
in the BV20. (See Chgter 6 - Using Configuration Cards for full details). This mode can be cancelled by
again pressing the Configuration Button once.

Current Setting Indicator Mode

Press the Configuration Button twice within half a second whilst the BV20 is powered up. TWeéBBezel
LED will then perform a series of flashes to indicate the current settings within the validator. (See Program
Check Procedure, in Appendix D)

Encryption Key Reset Function (ccTalk)

Note: This function will only be possible if the BV20 is pragnmed to ccTalk mode. It is nhot possible to
reset the key from SSP mode.

Press and hold the Configuration Button whilst the BV20 is powered off. Apply the power and keep the
button pressed for several seconds. The ccTalk Encryption Key will now be restaoethe default setting.

The BV20 currently supports the following additional hardware Modules for connection to machines with
alternative power specifications.

MDB Voltage Regulator Module.

The MDB Voltage Regulator Matk is for use in Vending machines operating at higher DC or AC voltage
outputs. The module provides a regulated 12V DC supply to the validator and has Opto isolated inputs and
outputs. For further details on the MDB protocol please see chapter 5.7

110V \bltage Regulator Module.
The 110V Voltage Regulator Module allows the BV20 to be used with machines that operate with a 110V
AC supply.

The modules attach to the back of the BV20 and are held in place by the expansion port clips and a single
fixing screw.For unit and cable dimensions please see diagrams below.

Figure 486 BV20 with MDB Voltage Regulator Module Fitted.
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BV20 MDB PSU CABLE ASSEMBLY WITH EXTENDED LENGTFERANDEND (MDB PSU TO HOST
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5 MACHINE INTERFACE PROTOCOLS

Touse Parallel Output for /1ote/channel acceptance, the parallel interface must be programmed into the
validator via the Configuration Cards (See Appendi®CConfiguration Cards) or via the ITL BNV Currency
Manager program. In parallel mode the BV20 wildue a 100ms ¢3%) active LOW pulse on the relevant
vend line. A maximum of 4 channels can be used.

Connections:
1 i 15
00000000
00000000
2 16
Pin Name Type Description
1 Vend 1 Output | Channel 1 credit, 100ms ¢3%) active LOW pulse.
2 Vend 2 Output | Channel 2credit, 100ms (+3%) active LOW pulse.
3 Vend 3 Output | Channel 3 credit, 100ms ¢3%) active LOW pulse.
4 Vend 4 Output | Channel 4 credit, 100ms ¢3%) active LOW pulse.
5 Inhibit 1 Input Inhibit channel 1 by holding this pin HIGH, hold LOW to enablg
6 Inhibit 2 Input Inhibit channel 2 by holding this pin HIGH, hold LOW to enablg
7 Inhibit 3 Input Inhibit channel 3 by holding this pin HIGH, hold LOW to enablg
8 Inhibit 4 Input Inhibit channel 4 by holding this pin HIGH, hold LOW to enablg
9 Busy Output | Active LOW when the BV20 is transporting, reading or stackin
a note
10 Escrow Input Enable the escrow function by holding LOW (See AppendirdB
Escrow Control)
11 Factory use only Do not connect
12 Factory use only Do not connect
13 Factory useonly Do not connect
14 Factory use only Do not connect
15 +Vin Power | Nominal 12V DC supply
16 ov Ground | OV supply

Table 7- Parallel and Binary Pin Description

Vend signalsipins 1 to 4) Thefour channels have their own individual outputs. If a note is recognised then
the relevant vend line is set low for a period of 100ms + 3%. Pulses outside these limits should be rejected
as a precaution against false triggering.

Inhibit inputs: (pins 58 8) Channels 1 to 4 have their own inhibit input to allow the host machine to refuse
specified notes. To inhibit a channel, the relevant inhibit input must be held high. To enable a channel, the
corresponding inhibit must be latched low so thatates may be accepted.

If all four inhibits are high simultaneously then the BV20 will be disabled. In this state the bezel will not
illuminate and if a note is inserted the motor will run in reverse preventing the insertion of the noddl. four
inhibits may be connected together to create a 'global’ inhibit. In this way the BV20 may be brought in and
out of operation by the host machine.

Busy Output (Pin 9). This is a genergdurpose busy signal. It is active low while the BV20 is in operation.

12
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EscrowControt (Pin 10) Hold this pin low to enable the single note escrow function. (Appendix B
ESCROW CONTROL).

It is possible to operate the BV20 in low power mode with the Parallel interface. For further details please
see Chapter 6.4.

To use Pulse stream output for acceptance of up to 16 note/channel acceptance, The Pulse interface must
be progammed into the validator via the Configuration Cards (See Appendi® Bonfiguration Cards) or

via the ITL BNV Currency Manager program.

In Pulse mode the BV20 outputs a number of pulses on Vend 1. The number of pulses for each channel is
different and set to default values within the dataset. The number of pulses and the pulse duration can be
modified using theValidator Manager Software. A maximum of 16 channels can be used.

Connections:

1 — 15

OO0OO0O0O0OO00OO0
O0O0O0O0OO0O0O0

2 16

Pin Name Type | Description

1 Vend 1 Output | Credit pulse stream output.

2 Vend 2 Output | Not used

3 Vend 3 Output | Not used

4 Vend 4 Output | Not used

5 Inhibit 1 Input Inhibit channel 1 by holding this pin HIGH, hold LOW to enablé
6 Inhibit 2 Input Inhibit channel 2 by holding this pin HIGH, hold LOW to enablg
7 Inhibit 3 Input Inhibit channel 3 by holding this pin HIGH, hold LOW to enablg
8 Inhibit 4 Input Inhibit channel 4 by holding this pin HIGH, hold LOW to enablg
9 Busy Output | Active LOW when the BV20 is transporting, reading or stackin

a note
10 Escrow Input Enable the escrow function by holding LOW (See Appendip6B
Escrow Control)

11 Factory use only Do Not Connect

12 Factory use only Do Not Connect

13 Factory use only Do Not Connect

14 Factory use only Do Not Connect

15 +Vin Power | Nominal 12V DC supply

16 ov Ground | OV supply

Table 88 Pulse Mode Pin Description

Note: Channels higher than foucannot be individually inhibited, but will be globally inhibited if inhibits 1 to
4 are inhibited.

13
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It is possible to operate the BV20 in low power mode with the Pulse interface. For further details please
see Chapter 5.4

Credit Hold Function:

If this function is enabled in pulse mode by Configuration Card or ITL BNV Currency Manager Program, the
validator will take the note as normal but then wait until the escrow line is toggled low/high before. It will
then give out the number of pulses per doltas set on the programming card. After the pulses have

been given, the validator will then wait for another low/high toggle until the full value of credit pulses are
given.

Eg. with a setting of 2 pulses per dollar, a five dollar bill will give 2 pulsésimes.

A typical use of this option would be for a Pool table with a game price of $1. You could insert a $5 note
and press a button that toggles the escrow line and releases the pool balls; this would then allow you to
play the first game. The Validat holds onto the remaining credits until the game has finished and the
button is pressed again allowing the next game to begin, this continues until all the credits have been
used.

The busy line remains low throughout the whole process and the validatemains inhibited until all pulses
are given.

NOTE:

From Firmware version BV 4.02 release, the pulse width setting function has been improved.

AThe user will be able to set custom values for pul se
dataset, which can then be downloaded into the BV20.

AUsing the programming card, the user can set pul se n

selecting the options for High pulse, Low pulse or Pulse per Dollar. In this way the user will retain any
custom settings he has made. So for example, if the users BV are set to pulse low 5ms, pulse high 45ms
with multiplier 3 - using the programming card with only pulse interface selected will retain these settings.
Any one or all of the settings can be chaed to the default values (Pulse high or low 100ms or 50ms and
multiplier 1 to 4) by selecting the card options in the usual way. On previous firmware versions, the user
was required to fill in all the pulse options on the card.

Touse Binary mode The Binary interface must be programmed into the validator via the Configuration
Cards (See Appendix D Configuration Cards) or via the ITL BNV Currency Manager program.

In Binary mode, the BV20 will issue a binary pattern on vend ling$o 4 as shown in Table & Binary
Credit Outputs. A maximum of 15 channels can be used.

Vend 1 Vend 2 Vend 3 Vend 4 Credit Channel
LOW HIGH HIGH HIGH Channel 1
HIGH LOW HIGH HIGH Channel 2
LOW LOW HIGH HIGH Channel 3
HIGH HIGH LOW HIGH Channel 4
LOW HIGH LOW HIGH Channel 5
HIGH LOW LOW HIGH Channel 6
LOW LOW LOW HIGH Channel 7
HIGH HIGH HIGH LOW Channel 8
LOW HIGH HIGH LOW Channel 9
HIGH LOW HIGH LOW Channel 10
LOW LOW HIGH LOW Channell1l
HIGH HIGH LOW LOW Channel 12
LOW HIGH LOW LOW Channel 13
HIGH LOW LOW LOW Channel 14
LOW LOW LOW LOW Channel 15

Table 90 Binary Credit Outputs

14
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Connections:
Connections in Binary mode are the same as for Parallel mode.

Note: Channels higher than four cannot be individually inhibited, but will be globally inhibited if inhibits 1 to
4 are inhibited.

It is possible to operate the BV20 in Low power mode with the Binary interface. For further details please
see Chapter 5.4.

Notes:
ALow Power Mode can ONLY be used with the above Par al

ALow power mode can only be enabled by correctly comp

Currency Manager Program.
Al n L o wModkdhe ont sensor is checked every 1 second which can lead to a delay in accepting the

note when it is presented.
Configuration button functions are only available during power up before the BV20 goes into Low Power

Mode.

Electrical Supply Minimum | Maximum
Supply Voltage (V DC) Absolutg 12V ° 10%

Limits

MDB IF5 Version Supply +18V +48V DC or 34V
Voltage AC
Supply Ripple Voltage 0 0.25V @100 Hz
Supply Currents:

Sleep (Low Power Mode) 1.2mA
Standby 150mA
Validating 540mA
Peak (Motor Stall) 1700mA

Low Power Mode can be used with all none serial communication protocols to reduce the power
consumption of the BV20 when idle. When the BV20 is in this state the current consumption is reduced to
approximately 1.2mA. The BV20 goes into low powande approximately 4 seconds after the validator is
powered up and remains in this state until a note is entered (Time A). Following a note insertion the BV20
returns to Low Power mode approximately 1 second after the Busy line goes High (After crediten or
note is rejected). (Time B)

Low Power mode uses 3 control lines: Vend Pin 1, Inhibitd Pin 5 and Busyd Pin 9

Inhibit

ov
_____ -, — e — e ———
Busy
A
ov <>
|
_____ S S P U
Vend
o Validating -
ov [ Stacking g !
i B
————— ——————————— — = — —
i B iu
ols 38 31 e>ig
gl &I S
s Si8 9 i
SR g
Figure 5- Low Power Mode Timing Diagram
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TIMING DIAGRAM EXPLAINATION

When the Validator is enabled the Inhibit Line is Low and the Busy Line is High. This remains the same until
a note is inserted (Time A

When a note is inserted under the front sensor the BV20 wakes up and the busy line goes low to indicate
that the validator is in use. The busy line remains low during the validating and stacking process and once
the note has been successfully validated and stacked the vend line goes low to issue the credit.

After the credit is issued the busy line goes high and appimately 1 second after the busy line goes high
(Time B) the BV20 goes back into low power mode.

To use Serial Input/Output mode The SIO interface must be programmed into the validator via the
Configuration Cards (See Appeix Dd Configuration Cards) or via the ITL BNV Currency Manager Program

Serial Input/Output (SIO) is a simple serial protocol compatible with the same interface on NV4 to NV10. It
is not recommended for use on new designs due to the possibility of noesiéecting the communication.

We recommend the use of a serial protocol with error checking such as SSP. The BV20 does not support
the Simple Serial Data Out Only mode as available on the NV4 and earlier models.

Connections:
1 — 15

OO O OO0 OO
O CHONONCRONONE)

2 16

Pin Name Type Description
1 Vend 1 Output Serial Data Out (Tx)
2 Vend 2 Output Not Used
3 Vend 3 Output Not Used
4 Vend 4 Output Not Used
5 Inhibit 1 Input Serial Data In (Rx)
6 Inhibit 2 Input Not Used
7 Inhibit 3 Input Not Used
8 Inhibit 4 Input Not Used
9 Busy Output Not Used

10 Escrow Input Not Used

11 Factory use only Do not connect
12 Factory use only Do not connect
13 Factory use only Do not connect
14 Factory use only Do not connect
15 +Vin Power Nominal 12V DC

supply
16 ov Ground OV supply

Table 10- SIO Mode Pin Description

The Baud rate of communications can be set at either 300 or 9600 using the Validator Manager Software.
The data format according tdhe Baud rate used is shown iTable 11- SIO Data Format.

Baud Rate Start Bits Data Bits Stop Bits
300 1 8 2
9600 1 8 1
Table 11- SIO Data Format
16
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The BV20 will receive and transmit the following event codes

Recognised Transmitted Codes from BV20
Receive Codes to BV20
MESSAGE DECIMAL MESSAGE DECIMAL
VALUE VALUE
Inhibit C1 131 Note Accept on C1 1
Inhibit C2 132 Note Accept on C2 2
Inhibit C3 133 Note Accept on C3 3
Inhibit C4 134 Note Accept on C4 4
Inhibit C5 135 Note Accept on C5 5
Inhibit C6 136 Note Accept on C6 6
Inhibit C7 137 Note Accept on C7 7
Inhibit C8 138 Note Accept on C8 8
Inhibit C9 139 Note Accept on C9 9
Inhibit C10 140 Note Accept on C10 10
Inhibit C11 141 Note Accept on C11 11
Inhibit C12 142 Note Accept on C12 12
Inhibit C13 143 Note Accept on C13 13
Inhibit C14 144 Note Accepton C14 14
Inhibit C15 145 Note Accept on C15 15
Inhibit C16 146 Note Accept on C16 16
Uninhibit C1 151 Note Not Recognised 20
Urtinhibit C2 152 Mechanism running slow 30
Uninhibit C3 153 Strimming attempted 40
Urtinhibit C4 154 Note Rejected (fraud channel) 50
Urtinhibit C5 155 STACKER Full or Jammed 60
Uninhibit C6 156 Abort During Escrow 70
Urtinhibit C7 157 Note may have been taken to clear jam 80
Uninhibit C8 158 Validator Busy 120
Urtinhibit C9 159 Validator Not Busy 121
Uninhibit C10 160 Command Error 255
Urtinhibit C11 161
Urtinhibit C12 162
Urtinhibit C13 163
Urrinhibit C14 164
Urtinhibit C15 165
Urtrinhibit C16 166
Enable serial 170
escrow mode
Disable serial 171
escrow mode
Accept escrow 172
Reject escrow 173
Status 182
Enable all 184
Disable all 185
Disable escrow timeout 190
Enable escrow timeout 191

Table 12- Receive and Transmit Codes
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Exampletransactions are shown below (see table 13):

Event Validator Decimal Host
Value
Note entered into validator Validator Busy 120C
Note accepted channel 2 Validator Ready 121C
Accept on channel 2 2C
Note entered into validator Validator Busy 120C
Note not recognised Validator Ready 121C
Note not recognised 20C
Validator has returned note Validator Ready 121C
Software Inhibit Channel 4 Inhibit C4 ¢ 134 Inhibit C4
Channel 4 inhibited 134C
Software Enable Channel 4 Uninhibit C4 ¢ 154 Uninhibit C4
Channel 4 inhibited 154C
Status Report ¢ 182 Status Request
Status Requested 182C
3 byte status message Inhibit status Channels 18 Byte 1C

Inhibit status Channels 916 Byte 2C
Escrow On (=1) / Off (=0) Byte 3C

Turn on EscrowMode ¢ 170 Enable Escrow
Mode
Escrow Mode Enabled 170C
Note accept in Escrow Mode
Note entered into validator Validator Busy 120C
Note Accepted Channel 2 Validator Ready 121C
Accept on Channel 2 2C
¢ 172 Accept Note
in Escrow
AcceptEscrow 172C
Accept on Channel 2 2C

Table 13- Example Protocols
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NOTEPlease refer to the Smiley® Secure Protocol (SSP) Specification (ITL Drawing GA138) on the web site
for full details of the SSP Protocol

To use SSP mode the SSP Interface must be programmed into the validator via the Configuration Cards
(See Appendix @ Configuration Cards) or via the ITL BNV Currency Manager Program, or by pressing and
holding the Configuration Button for more than 2 secals.

SSP is a secure serial interface specifically designed to address the problems experienced by cash
handling systems in gaming machines. Problems such as acceptor swapping, reprogramming acceptors
and line tapping are all addressed. This interface iecommended for all new designs.

The interface uses a master slave model, the host machine is the master and the peripherals (note
acceptor, coin acceptor or coin hopper) are the slaves.

Data transfer is over a multdrop bus using clock asynchronouserial transmission with simple open
collector drivers. The integrity of data transfers is ensured through the use of 16 bit CRC checksums on all
packets.

Connections: ! — 15
OO OO OO0OOoOo
OO OO OO0OOoOo

2 16

Pin Name Type Description

1 Vend 1 Output Serial Data Out (Tx)
2 Vend 2 Output Not Used

3 Vend 3 Output Not Used

4 Vend 4 Output Not Used

5 Inhibit 1 Input Serial Data In (Rx)
6 Inhibit 2 Input Not Used

7 Inhibit 3 Input Not Used

8 Inhibit 4 Input Not Used

9 Busy Output Not Used

10 Escrow Input Not Used

11 Factory use only Do Not Connect
12 Factory use only Do Not Connect
13 Factory use only Do Not Connect
14 Factory use only Do Not Connect
15 +Vin Power Nominal 12V DC supply
16 ov Ground 0V supply

Table 14- SSP Pin Description

Other Information:
Minimum time between polls: 200ms
Default SSP address: 0x00

For detailed information and full protocol specification please refer to SSP Interface Specification ITL
(Drawing GA 138), this is available from the ITL websitevw.innovativetechnology.co.uk

To help in the software implementation of the SSP, ITL can provide DLL controls and visual basic
applications on request. Please contacupport@innovativeechnology.co.ukfor more information.
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To use the MDB mode an MDB Voltage Regulator Module should be fitted to the BV20 Expansion Port or
alternatively an IF5 InterfaceBox can be used. The MDB Interface must be programmed into the
validator via the Configuration Cards (See AppendidOConfiguration Cards) or via the ITL BNV Currency
Manager Program

Note:

APl ease r ef ®mopBupspeciticationNouhie suggested current drive circuits available.

AThe BV20 supports the MDB Protocol version 1, level
AFor detailed information and full protocol specifica

AMDB addxr38ss:

MDB defines a serial bus interface used in ettrically controlled vending machines (see figure 6). This is a
9600 Baud MasterSlave system where the BV20 banknote validator is a slave to a master controller. A
master has the capability of communicating with 32 peripherals or slaves. The master idided as the
Vending Machine Controller (VMC).

V_Q:':'

o
e

la

1<

Figure 68 MDB Opto Isolated Input / Output circuits BV20 MDB Slave

The BV20 Bank Note Validators have a unique addre8€90110XXX binary (30H). The VMC polls the bus to
detect presence of the BV20 Validator or get information on the current status of the validator.

The validators will respond when asked for activity with an acknowledgment, a negative acknowledgment
or a specific reply, depending on its current status.uB crashes are avoided as the validators respond to
being polled only by the VMC

The international country code must be set for the country in which the validators will be operating. This is
either the international telephone code for that country, or ghcountry code taken from 1ISO4217. The code
is represented as two bytes. The initial digit signifies the source of the code. 0 signifies the telephone code
is used, 1 signifies 1ISO4217 has been used.

For the USA the country code is 00 01, or 18 40

For Grea Britain the code is 00 44, or 18 26.

The scaling factor must also be specified for each validator. All accepted note values must be evenly
divisible by this number.
AThis number would be set to 100 (Hex 64) for the Eur

AThe nu mbhmemsettwbd000 (Hex 03E8) for Columbia.

AThe number of deci mal pl aces must also be programmeoc
AThe number would be set to 2 for Euro or USA

AThe number would be set to 3 for Columbia
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Adopting the numbers above:

5 wo dispthyed as 5.00

10 would be displayed as 10.00

1 would be displayed as 1.00

K Columbia would be displayed as 1.000

The BV20 supports the ccTalkerial protocol for easy interfacing with host machines that support this
protocol. To use ccTalk mode The CCT interface must be programmed into the validator via the
Configuration Cards (See AppendixdConfiguration Cards) or via the ITL BNV Currencgrdger Program.

Connections Data
+12V oV

1 5 |15

OOOOOOO&)
O OO OO OO

2 16

Pin Name Type Description

1 Vend 1 Output Serial Data. Must also be connected to Pin 5
2 Vend 2 Output Not Used

3 Vend 3 Output Not Used

4 Vend 4 Output Not Used

5 Inhibit 1 Input Serial Data. Must also beconnected to Pin 1
6 Inhibit 2 Input Not Used

7 Inhibit 3 Input Not Used

8 Inhibit 4 Input Not Used

9 Busy Output Not Used

10 Escrow Input Not Used

11 Factory use only Do Not Connect

12 Factory use only Do Not Connect

13 Factory use only Do NotConnect

14 Factory use only Do Not Connect

15 +Vin Power Nominal 12V DC supply

16 ov Ground OV supply

Table 15- ccTalk Pin Description

Other Information:

For a list of supported commands please see AppendiXdFmplemented ccTalkCommands. For detailed
information and full protocol specification, please refer to www.cctalk.org

Default ccTalk address: 0x28 (40 dec)

Encrypted ccTalk uses 16 bit CRC checksum. If the encryption is disabled, the user can select either simple
8 bit or 16 bit CRC checksums.

Other Interfaces are available on request from ITL. If the interface required is not detailed in this manual,
contact support@innovativéechnology.co.uk.
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6 USING BV20 CONFIGURATION CARDS

TheConfiguration Cards offer the following functions:
Asel ect required Communication Interface (SSP, ccTalKk
AAdjust the channel an dprqurarnseedBVetaybur gva reguirements. on a pr e

Programming the BV20 with the configutai on cards i s enabled via the 06Conf
hand side of the BV20 (see Chapter 4.2 Configuration Button Functions). (For details on how to complete
the configuration cards please see Appendix ®Configuration Cards)

Note: Ensure yowse the correct width configuration card for the bezel fitted.
1) Press the Configuration button once whilst the validator is powered up.

2) The Green bezel LED will now flash with a steady heartbeat until a Configuration Card is entered.
3) Once the Configration Card has been entered the validator reads the card and immediately returns
4) The LED then flashes rapidly whilst the interface is being changed. If the LED flashes a number of
times slowly, it is an indication of an error (For details of thergr Flash Codes please see page 1
of Appendix D3 Configuration Cards)
5) When the changes are complete the validator resets.
If a configuration card is not entered, this function can be cancelled by pressing the button again once.

It is now possible tocheck the programmed settings of the BV20 by pressing the Configuration button
twice within half a second. (For details see page 2 of AppendixdZonfiguration Cards).
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7 MECHANICAL INSTALLATION

The BV20 validator is available with either a 66mm g2mm Bezel. See drawing nhumber GA790 for
dimensions.

BV20 OUTLINE DIMENSIONS
DRAWING NUMBER GA790

In line with continued product development Innovative Technology Ltd reserves the right to change
specifications without prior notice L

ACCEPTS NOTES:

1. 66 mm x 160 mm LONG

2. 72 mm x 160 mm LONG

SUPPLY AND POWER
CONSUMPTION:

VOLTAGE: 12 10%

RIPPLE: 0.25 V at 100MHz

SLEEP: 1.2mA

STANDBY: 150mA

VALIDATING: 540mA

PEAK: 1700mA

ENVIRONMENTAL OPERATING RAN

+3 OC to +50°C at 5% to 95% RH
(NONG CONDENSING)

UNLADEN WEIGHT: 0.3KG

SUE

TEY T LATEST If

=

f_l | J_
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8 ROUTINE MAINTENANCE

The BV20Validator has been designed to minimise any performance variation over time. Much of this is
achieved by careful Hardware and Software design.

However, depending upon the environment in which it is used the BV20 may at some time require re
calibration.

The BV20 has an irbuilt self-calibration system that maintains the optical sensors at their best operating
point. However if the BV20 is disassembled for any reason it will need to becedibrated. Recalibration
may only be performedinder license from ITL, contactupport@innovativeechnology.co.ukfor further
details.

This can be performed in conjunction with the diagnostics software option in the ITL BNV Currency
ManagerProgram and help menus supplied with this program.
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9 SUPPORT TOOLS

The following support tools are available for use with the BV20 Bank Note Validator:

Al TL Bank Note Validator Currency Manager Software.
AConfiguration Cards.

Avalidat or SstemddA8.mmi ng

ADownl oads from t he | nnowawinnowtivieehadiogyacd.ukgy Lt d websit e
A Email Support viasupport@innovativeechnology.co.uk

For full details of the use and function of the Configuration Cards please see Appendi Configuration
Cards.

NOTES:

AThe validator must be set to Programming Mode (SSP)
returned to the original settings when complete (See Chapter 4.2 Configuration Button Functions).

AI' TL BNV Currency Manager 3cce8s.the BUR0 fungtiorp.h er must be use
ADat asets can only be downloaded to a BV20 with the ¢
USD dataset can only be downloaded to a 66mm BV20. A Euro dataset can only be downloaded to a

72mm BV20.

The ITL BNV CurregdManager software offers the following functions:

AProgram the Val i daprepared tusrenay datarvia theaDih\1 ar DA2 gitt e

ACheck the firmware version and currency set already
AAdjust the «c¢hann ednomapeprqyarhneed BVEtmybur @va reguirements.

ADownl oad a new version of firmware onto the BV20.
AUse diagnostic functions to check Validators operat.

The software wild./ run on an | BM compati bliwlenPer sonal C
(see Appendix B PC System Specification) for operating system requirements and requires a DAL kit
fitted to the serial port or DA2 kit fitted to the USB port. (See Appendix thterface Tools DAD DA2).

The DA3 is a programming system designed to enable the programming of ITL Bank Note Validators in the

field without the use of a PC.

Once the DA3 has been programmed the user can:

AUpdate the existing software wigthh BNV MatchDewnloadat or t o t
Function.

AReprogram the validator to accept a different curre
ATest the functionality of the validator away from t
For full DA3 operation and functionality details pleasefer to the DA3 User Manual (Document number

GA339).

n
h

Note: When using the DA3 BNV Match Download Function, any pulses and channel allocations
programmed into the BV20 will not be retained. The user must ensure that the required dataset options
are set and saved before programming the DA3.

When programming a BV20 using the DA3 BNV Override Download Function, the firmware interface is
unchanged. A Configuration Card must be used afteHpeogramming if a different interface is required.
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The Innovative Technology Ltd website provides the means to download new and updated currency sets

and new versions of firmware for the BV20. You can obtain these along with technical bulletins by visiting
www.innovativetechnology.co.uk

If the data you require is not available over the Internet Innovative Technology supports anal system to
help customers with unusual requirementsThe address issupport@innovativeechnology.co.uk
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10 APPENDIX

Exploded diagrams part list

No | Part No Part description Qty
1 | PM771 BV20 Case 1
2 | PM770 Bezel 72mm 1
2 PM781 Bezel 66mm 1
3 PA775 66mm Lens Assembly 1
3 PA776 72mm Lens Assembly 1
4 | PM787 Light Pipe 1
5 | PM775 Pressure Wheel 3
6 SP162 Axle Spring 3
7 PA771 Front Axle Assembly 1
8 | PM774 Idle gear (16T6 0.8M) 1
9 SC113 No.420xY46 Pozi Fl angel 1
10 | PB243 Printed Circuit Board 1
11 | PM773 Motor Cover 1
12 | PA774 Motor Assembly 1
13 | PA773 Drive Axle Assembly 1
14 | PA781 | Transfer Shaft Assembly (PM533, PM772, MC253)] 1
15 | LB155 Strim Sensor Label 1
27
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BV20 EXPLODED ASSEMBLY
DRAWING NUMBER GA792
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The BV20 has a single noteserow facility (pin 10) used in Parallel and Binary modes. This allows the
validator to hold onto the note once accepted, and then only stack the note in the cash box when the host
machine confirms that the Vend operation has been completed. If no confirtiean of the Vend is received
then the note will be returned to the customer after 30 seconds, (see figure 7).

|
i <« |
|
!
! Do not wait more
Escrow ! than 30 seconds for
5 the 2nd vend
confirmation signal
Vend Signal
<+—> <+—>
100ms 100ms
Escrow Escrow Held Low

Inhibit rejection can be
Vend Signal at any time during the
30 second decision
period after completion
of the vend

Inhibit

Figure 7-Escrow Timing Diagram for Parallel Vends

If the host machine itself aborts the transaction by setting the corresponding inhibit irtghigh, the note is
returned immediately. The sequence of operations is as follows:

APin 10 held |l ow awaiting note insertion.
ANote inserted. Validator issues a 100ms pulse on the
AThe host machine initiates vend process.

AT h e nmaochie sets pin 10 high to indicate that it wants the note. If this is not done within 30 seconds

the Validator will return the note.

AThe Validator issues a 100ms pulse on the appropriat
acceptance of the note. If the signal has not been received within 30 seconds it indicates the customer

has forcibly retrieved the note and the vend must be aborted.

AThe vend process is completed.

AThe host machine sets pin 10 low in expectation of t

The hast machine can force the return of the note to the customer by setting the inhibit line high, at any
time before the end of the 30 second timeut. For channels above 4, setting all the inhibits high will cause
a note reject.

In the event of a note beindorcibly removed from the mouth of the BV20 during the 3econd interval,
the BV20 will go out of service for 45 seconds.
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The DA1/2 Kits are designed for the following:

1 Connecting of ITL Note Validators ta PC for the upgrade and user option setting of Currency and
Firmware files.

1 Testing note acceptance of Note Validators independent of the host machine to confirm that the
validator is working.

The DA1 and DA2 Kits comprise the following components:

DA1 DA2
DA1 adapter board DAZ2 adapter board
DA1 to NVZ10 and BV cable USB typeA to TypeB cable
DAl to NV4 Cable DA2 to NV710 and BV cable
Power Cable Power Cable
ITL Support CEROM ITL Support CEROM

Connecting a DAL to a validator and PC
For the PC system specification and set up refer To Appendi& EC System Specification.

Connect the DAL to the validator as shown below (see figure 8), using thevi&y to Sway connector. The
supplied 3.5mm jack plug and 2 banana plugs are used to pply power to the DA1 when using a variable
Bench power supply (Connect the +12 volts to the red banana plug and GND (0V) to the black plug).
Alternatively a Portable DC Power Adapter supplying 12V and 1.5A minimum can be used.

Plug the Qway Dtype comector into the serial port of the PC and note the number of the port, as this will
be needed later for configuring the software. Once the connections have been made, install the
appropriate software for the validator you are using

NOTEThe Validator nust be in Programming Mode when connected to a computer and then returned to
the Original Settings when the download is complet.

PC Serid Port DAl Adapter Board Validator

+12¥ DC

Figure 86 Connecting DAL to BV20 and PC for upgrading Validator programs

30
Copyright Innovative Technology 201« ’ GA8201

(]



BV20 Operations Manual

Connecting a DA2 to a validator anBC

PC USB Port

12ZVDC

Figure 99 Connecting a DA2 to a BV20 and PC for upgrading Validator Programs

Software Installation

DA1-To install the ITL BNV Download Manager Software insert the CDROM into the correct PC drive. The
CD should automatically run andn installation menu will appear. Double click the ITL BNV Download
Manager and follow the orscreen instructions. You can also install the Currency files, Firmware files and
the Technical Manuals for each specific product as well as other generic docurnraian.

The Quick Start Guide for the DAL is document number GA151.

DA2-To install the ITL BNV Download Manager Software insert the CDROM into the correct PC drive. The
CD should automatically run and an installation menu will appear. Double click DA allation guide
(GA338) and follow the instructions relating to your specific Operating System.

NOTEAII files contained on the CD are available from the ITL website: www.innovataotnology.co.uk

Please contact support@innovativiechnology.co.ukjf you require further assistance.
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Instructions for use

Insert this end first 1) Select correct width card for bezel. Cut card

around outlined check measurements as printed.

Check print options O0Page scae
when printing a pdf file to ensure correct size.

|

2) Fill in sections as required. Take care to fill in the
selections correctly, keep inside the lines and fill
boxes fully as example below.

/]

]
L
e
E
i
m

-

— e —— 3)Powerup
GOOD oK BAD BV20 and allow

it to reset.

=
[=]
(]
=
-]
_

g
3

(
(
3 [ ' 4) CIl i c kbuttoh an B\ to accassh
sl (s ) [ ewaus ) Configuration Mode, BV bezel LEDs should be
E . flashing at 1 second intervals.
[ =ps | MIS ]
( Fz ) (et ) ‘ 5) Enter card into BV in direction indicated by
arrows.
[ VF Spare 2 J |; VFSpaed |
= 6) Card will be returned and if configuration was
((vonsme | [ Henwoms | | £ good the bezel LEDs will flash rapidly while
. g § programming takes place. TAKE CARE TO ENSURE
[ towsame | towttans | [ THE POWER IS NOT REMOVED AT THIS STAGE, THE
[ ; 1 . ) 1s BV MAY SUFFER PERMANENT DAMAGE! The BV will
) H then reset.
= ) () |Ea

If an erroroccurshas occurred the card will be
| Bil1 | s ) rejected and the bezel LEDs will flash slowly a
number of times to indicate the cause of the error.

Pulse Settings
I I I I

. .
5 (eez ) [ s ] (see table below)
= [ B3 | &ill 7 |
Flash Error Codes
[ ewe ] [ ema ] 2 8 Invalid card readd card entered wrong way
. round, card misread or card wrong version
__High Speed (_oaxpmin | 3 8 No interface selection was detected on card
e S - 4 8 Multiple interface selections deteatd
E (soromses ] (Lccamanuen ] 5 & Invalid interface selectedd the selected
E [ CowPawesr (" mnay ) interface is not available for this BV
6 0 Selected interface not compatable with BV
[ Crecit Hold | [ Mo emeraw vt ] version
7 - Pulse configutration error. Selected pulse options
= invalid.
= 8 0 ccTalk configuratrion error. Selected cctalk
e — options invalid (cctalk 8 bit chk not allowed without
ccTalk Plain)
66mm 9 & Low power mode not available on this BV
version

IMPORTANT CHECK THAT THE CONFIGURATION REQUESTED HAS BEEN SET IN THE BV20 BEFORE USE
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Program check procedure

To check settings oma programmed unit:

Power on unit

Click program set button on unit twice (like double click on mouse)
Monitor bezel led and check flash codes

Hash count| Rulse Hghl Fulse Low] Pulse per ddla

Hgh speed

Disabled

odalk pain

oda k& hit]

jow pose]

birary

Credt Hid

Mo escrovtioLt|

e 10 e 10 vaue

3fl=h

1flash

2flashes

Iflashes

1flash

2flashes

3flashes

1flash

2 flashes

3flaeh

1flash

%
B
b= bt ot = e B o B S L
il
=
a
=
a
©

For example:

A Pulse interface with 50ms high, 100ms low, 2 pulse per dollar will flash 2,5,10,2
A SSP interface will only ever flash once

A ccTalk interface with 16 bit checksum, no encryption will flash 6,1

A ccTalk interface with 8 bit checksum, no encryption will flash 6,1,2

A Binary interface will flash 8,1
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B6mm Bezel

Interface

Inhibits Pulze Settings
I I | I

Options

Insert this end first

',_
b
=
]
m

E
-]

CCTALK

—

PARALLEL

—

|: MIS

IF 32

[ VF Spare 1

VF Bpara 2

|: VF Spare 3

High S0ms

[ vigh 100ms

Law Sms

|:_ Law 100ms

e T T e T e T T T e Y
]
]
I

( 4

Bil 1

Bill 5

4

Bil2

L.

-

Eill &

-

Bil3

Bill 7

Gil4

e T G

Eilla

High Speed

ootk phain

—

Seart Dissbied |
i

-
| ootalk 8 bit chk
L

Lo Powesr

I: Binary

-

—y — — — — — — — —
L—

Cradit Hald

J
)
J
)
J
J
J
J
J
J
= ]
( J
)
J
)
J
)
)
)

|:- o esoraw thout

Spead

Puki e Par
Dedlar

V1.5 66

204mm

BEmm
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Inhibits Pulse Settings Interface
| | | |

Options

Insert this end first

(= ) (=)
(e ) (Fw )
T .
S ( Parael )
[ s e )
(e ) (s )
(s ) (s )
(s ) (o)
(o ) (Cowme )
s )
= )
(e ) (s )
e ) (e )
(s ) ()
o ) (=)
[ Hich Speed [ ectakpmin |
[ ssepsatied | [ coukabicw |
(omme ) (o )
(omanon ) (e cawtin )

Spead

Pubia Par
Dol lar

W1.8 86

204mm

BEmMm

GA8201




72mm Bezel
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—>

Interface

Pulse Settings

Inhibits

Options

Insert this end first

( sr ] [ epus |
[ wos [ Fm ]
e ) (Coamx )
( so (PamauEl )
T (ws )
(Fm ) (wmmi)
(s ) (s )
(oo ) (i)
Cowmn ) (Coowom )
- )
=) =)
Cor ) (=)
o ) (o)
o ) =)
Cme ) (o)
Cromm ) (o)
(o ) (eommoman )
oo ) (om )
(omamn ) (omowior )

Spead

Pubisi Par
Dedlar

W18 72

204mm

Interface

Pulse Settings

Inhibits

Options

—>

Insert this end first

(= ) (=)
we ) ()
e ) (Ceomx )
(s ) (e )
[ =es ) HIS )
(e ) (=)
(Coremes ) (Crsmes )
(o) (s )
o) (Ctowoome )
i <)
e R C——
o ) (=)
e ) (Cme )
e ) (=)
e ) (Cms )
[ Wonseeed | [ coskpnn |
(Swiomted )  ((cmaneaw )
[ tovPows ) ([ Seoy |
[ Cmdttion (Mo escrow et |

Speed

Pubie Par
Dedlar

Wi1.8 72

204mm

72mm
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Below are some typicabxamples of completed Configuration Cards.

Note: These Configuration Cards are samples and should not be copied for programming use. Please see

document GA713 for useable cards.

Insert this end first

PULSE

IF30

CCTALK

SIo

Interface

[ |/F Spare 4 ]

F 32 ]

( \\?

\
I\ IIFSp\reZ ]

[ I/\SpareS V

Pulse Settinés\ J

Bil 5

pOES

Inhibits

Bil 7

Bill 8

cctalk plain

=2}

Start Disabled ]

(
(
(
(
ET
[
[
(
(

cctalk 8 bit chk

Options

[ option spare 2 ]

( option spare 3 )

V1.4

SSP Parallel Binary
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