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Introduction

Purpose of Document

This document describes the details of the Paylink hardware platform.

Intended Audience

The intended audience of this document is the engineers who will wiring up the Paylink unit in a complete system

Associated Document(s)

This document is one of a set that together cover creating and using a Paylink system. As well as this document, there
are two more:

The companion document “Milan / Paylink Application Program Interface Manual” is written for the use of programmers
and covers the details of how to write the programs that interface to Paylink.

The document “Milan / Paylink System Manual” is written for the use of the person who is possibly not a programmer, but
is concerned with designing and setting up the system centred on a Paylink unit. That document also covers the
configuration settings that are used to describe the units connected to Paylink, and the way in which such units are
controlled.

Naming
The system described here has a few names. This section attempts to explain them.

AES Aardvark Embedded Solutions - us.

IMHEI Intelligent Money Handling Interface Equipment. This was the original name for the project,
This was however difficult to say, and so was replaced in common use by Milan. It remains in the names in of
the header files etc.

Milan This was originally the name of the first hardware build. It has however become the name of the overall
project. Most documents from AES talk about Milan to cover the whole family of products that are used with
this API

Paylink  This is the name of the USB module. There are at present seven versions of Paylink hardware
Standard Paylink The original, metal cased version.

Paylink Lite An old, smaller, plastic cased cctalk only version, with a reduced function set.

uPaylink (Micro Paylink) a PC software only version, for use with Crane Pl USB peripherals.

Paylink Lite V2 A smaller, plastic cased version supporting the full set of peripherals on a single
connector, either cctalk or RS232 together with 4 input and 4 outputs

Paylink MDB Lite A smaller, plastic cased version supporting the full set of peripherals on a single MDB

connector together with 4 input and 4 outputs
Paylink MDB Aux A version of the MDB Lite with no I/O that does not authorise Paylink to run
Paylink RS232 Aux A specially programmer USB to RS232 converter that does not authorise Paylink to run
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Specification

Paylink Functional block diagram

Figure 1: Functional block
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Paylink Lite 2 Functional block diagram

Figure 2: Functional block diagram
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Connector Overview

Below is an overview of each connector on Paylink.

Figure 3: Paylink Connector overview with examples

MDB Device Serial meter
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Figure 4: Paylink Lite 2 Connector overview with examples
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Figure 5: Paylink mechanical dimensions
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Figure 6: Paylink Lite 2 mechanical dimensions
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Electrical Specification

Table 1: Electrical Specification (Paylink)

Environmental

Operating temperature range

0°Cto 55°C

Storage temperature range

-20°C to 70°C

Humidity range

Up to 75% RH non-condensing

Electrical — cctalk

Signal Voltage

5V

Power (fuse protected) +12Vdc

2.5A continuous, 5A peak for 200ms

Power (fuse protected) +24Vdc

2.5A continuous, 5A peak for 200ms

Electrical — 1/0 Ports

16 inputs

Switch inputs 3V3 CMOS thresholds with 3V3 pull-ups, 5mA max.

8 high power outputs

Open drain up to 300mA, max output 36V. (Inductive or resistive)

8 low power outputs

Open drain up to 30mA, max output 12V (resistive only)

PC Interface

USB Type B interface, V1.1 and above

Table 2: Electrical Specification (Paylink Lite 2 cctalk)

Environmental

Operating temperature range

0°C to 55°C

Storage temperature range

-20°C to 70°C

Humidity range

Up to 75% RH non-condensing

Electrical — cctalk

Signal Voltage

5V

Power (fuse protected) +12Vdc

2.5A continuous, 5A peak for 200ms

Power (fuse protected) +24Vdc

2.5A continuous, 5A peak for 200ms

Electrical — 1/0 Ports

4 inputs

Switch inputs 3V3 CMOS thresholds with 3V3 pull-ups, 5mA max.

4 low power outputs

Open drain up to 30mA, max output 12V (resistive only)

PC Interface

USB Type B interface, V1.1 and above

Table 2: Electrical Specification (Paylink Lite 2 MDB)

Environmental

Operating temperature range

0°Cto 55°C

Storage temperature range

-20°C to 70°C

Humidity range

Up to 75% RH non-condensing

Electrical - MDB

Signal Voltage

5V

Peripheral Power

24V — 36V Opto Isolated, direct from barrel connector

Electrical — 1/0O Ports

4 inputs

Switch inputs 3V3 CMOS thresholds with 3V3 pull-ups, 5mA max.

4 low power outputs

Open drain up to 30mA, max output 12V (resistive only)

Communications Interface

USB Type B interface, V1.1 and above
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Installation

Hardware installation

Paylink connects to the PC via the USB Type A — Type B cable, during the installation
process; the LED indicates the current status of Paylink.

Table 3: Status LED table

RED on USB not connected (electrical)

RED off PC driver is active

RED flashing No contact with PC driver program

GREEN off USB not working

GREEN flashing Application not running

GREEN on Application running & Peripherals
Enabled

Connecting the ccTalk multi drop cable to Paylink

Connecting the 4 X 20-way headers to the 1/0O connectors. Note: Each 20 way header has a
different ‘key way’to correspond with the missing pin on the 20-way connectors. The ends of
the cables are left open to use as desired.

Connecting Paylink to the 2-pin power cable
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Connecting the USB cable to Paylink and to the PC. The status LED will show RED ON.
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Interfaces

Power interface

Figure 7: Paylink power interface

P

< Pln 1 Pin Function
1 GND
2 +12V dc

Matching Cable Plug: JST VHR-2M (3.96mm Pitch)

ccTalk interfaces

Figure 8: Paylink ccTalk interface

.. 2 Pin | Function Pin | Function

1 ccTalk data line 4 +24V Out
2 +12V Out 5 0V In
3 Serial Select/ 0V | 6 +24V In

53 1

Matching Cable Plug: Molex 43025-0600, Micro-Fit 3.0 (3mm Pitch)

IMPORTANT INFORMATION

e +12V Out is the supply which is provided to PayLink on the 2 pin connector via
a polyfuse for protection.

e +24V In must be provided by the host machine (in the PayLink development kit,
this is shown by orange and black power cables) and is passed through a
polyfuse for protection, this becomes +24V Out.

e Under no circumstances can any more than 2.5A drawn through the card.

e Under no circumstances should PayLink be ‘hot swapped’
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Figure 9: Standard 10 pin ccTalk interface

f k] .
N

=7

Pin Description Pin Description
1 ccTalk data line ;
Lumina SR5
2,3,4,5,6 Not Used
7 12v 9 Not Used ccTalk select
8 ov 10 Not Used

Figure 10: Standard 4 Pin ccTalk interface

12V DC ® < PIN 1
NG ®
GND ®
® |
DATA |

Matching Cable Plug: JST XHP-4

Figure 11: Standard 10 pin Hopper ccTalk interface

tPin1 Note:- This is NOT tha
conventional position
of pin 1
Pin Function Pin Function
1 Address select 3 - MSB 6,7 ov
2 Address select 2 8 ccTalk data line
3 Address select 1 - LSB 9 N/C
45 +Vs 10 /RESET

Matching Cable Plug: Molex 22-01-2101, KK 254, (2.54mm Pitch)
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Figure 12: Standard “Cinch” ccTalk interface

View of Base plate
Connector from Rear

[(gf7 80 1 O
|10]] 8l 2 : GEs
: MKII Cinch s
E " T 3 plug ‘
: y21 all aff | :
Pin Function Pin Function

1 ov 8 Address Select 2
2,3 N.C. 9 +Vs

4 Address Select 1 - LSB 10,11 | N.C.

5 ccTalk data line 12 Address Select 3 - MSB
6,7 N.C.

Matching Cable Plug: cinch R76-77849

RS232 / RJ45 interface

Figure 13: Paylink - RS232 / RJ45 interface

Pin (PayLink) | Function
3 Rx (Green/White)
4 TX (Blue)
2 GND (Orange)

87654321
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Paylink Auxiliary input/output interface
Matching Cable Plugs: Molex 90142-0020, C-Grid (2.54mm Pitch)
Figure 15: Connector 4 — High power outputs

2 20

1 19

+12V | +12V | N/IC +12V | +12V | +12V | +12V | +12V | Key +12V
0 1 2 3 N/C 4 N/C 5 6 7

Figure 16: Connector 6 — Low power outputs
2 20

1 19

+12V | +12V | N/IC +12V | +12V | +12V | +12V | +12V | N/C +12V
8 9 10 11 Key 12 N/C 13 14 15

Figure 17: Connector 10 — Switches / Inputs

2 20

1 19

ov ov Key ov ov ov ov ov N/C ov
0 1 2 3 N/C 4 N/C 5 6 7

Figure 18: Connector 12 — Switches / Inputs

20

19

ov ov N/C ov ov ov ov ov N/C ov
8 9 10 11 N/C 12 Key 13 14 15
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Table 4: 1/0O Interface

Pin Conn 4 Conn 6 Conn 10 Conn 12
1 Output 0 Output 8 Input O Input 8
2 +12V +12V ov ov
3 Output 1 Output 9 Input 1 Input 9
4 +12V +12V ov ov
5 Output2 | Output 10 Input 2 Input 10
6 N/C N/C KEYWAY N/C
7 Output 3 | Output 11 Input 3 Input 11
8 +12V +12V ov ov
9 N/C KEYWAY N/C N/C
10 +12Vv +12Vv ov ov
11 Output4 | Output 12 Input 4 Input 12
12 +12Vv +12Vv ov ov
13 N/C N/C N/C KEYWAY
14 +12Vv +12Vv ov ov
15 Output5 | Output 13 Input 5 Input 13
16 +12Vv +12Vv ov ov
17 Output 6 | Output 14 Input 6 Input 14
18 KEYWAY N/C N/C N/C
19 Output 7 | Output 15 Input 7 Input 15
20 +12Vv +12Vv ov ov

RS232 printer interface

Figure 20: Paylink — RS232 Serial Printer Interface

\

Pin 1 I

Pin - Paylink Function Pin — Serial Printer
1 +24V DC 6
3 TX (from Paylink) 11
5 RX (to Paylink) 12
7 GND 5

Matching Cable Plug: Molex 22-01-2071, KK 254, (2.54mm Pitch)
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Serial meter interface

Figure 21: Paylink serial meter interface

Pin 1
T This is a 1 to 1 connection
between Paylink and the
Serial meter.
(letner) Function (MF(:,Itner) Function
1 SPI Data Output 4 SEC Reset
2 SPI Clock Input 5 +12V Supply
3 SPI Data Input 6 0V Supply

Matching Cable Plug: Molex 22-01-2061, KK 254, (2.54mm Pitch)

MDB Device interface

Figure 22: MDB Slave interface —
Pin 1 Pin (PayLink) | Function Pin (MDB) 4) 1
g N\
1 Rx (to PayLink) 5 [:
2 TX (from PayLink) | 4 /<
3 Signal GND 6 6 3
oV DC 2 A
+V DC 1 %

Matching Cable Plug: Molex 22-01-2031, KK 254, (2.54mm Pitch)
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Paylink Lite Digital 1/0

Figure 22: Lite V2 Digital /0

20 2 In order to maintain compatibility with
' ' earlier versions of Paylink, the pin
allocation of this connector is as
shown in the diagram to the lefft.

AL LSS PN

A B R R R .I-W

Note that this does not match the pin

Board Edge allocation described in the Molex
Microfit documentation.
Pin Function | Comment
(Paylink)
1 +12V Twelve Volt (Fused) signals for use with output
2 +12V signals
3 +12V
4 +12V
5 Output 0 Output signal 0 (Active Low)
6 Output 1 Output signal 1 (Active Low)
7 Output 2 Output signal 2 (Active Low)
8 Output 3 Output signal 3 (Active Low)
9 Pull-Up O Pull-ups to the USB 5V to allow the direct
10 Pull-Up 1 driving of LEDs
11 Pull-Up 2
12 Pull-Up 3
13 Ground Ground reference signals for use with input
14 Ground signals
15 Ground
16 Ground
17 Input 0 Switch input 0
18 Input 1 Switch input 1
19 Input 2 Switch input 2
20 Input 3 Switch input 3

Matching Cable Plug: Molex 43025-2000, Micro-Fit 3.0 (3mm Pitch)
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Connector details

Full drawings and connector details are provided within the \PaylinkLooms section of the
Distribution.
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Inputs

e 16 (4 for Paylink Lite V2) Individual external switches are supported by the unit, and are
easily accessible by the user’s application.
e Provision is made for the user’s application to easily use switches in two modes:

1. Key Press - Where a button may be pressed several times and it is important
to know how many times

2. State - Where the switch changes over a long time frame and all the
application needs to know is where the switch is at any instant.

Outputs

e 8 (4 for Paylink Lite V2) Individual external LED’s are supported by the unit, and are easily
accessible by the user’s application.

e 8 high power (lamp) outputs are supported by the unit, and are easily accessible by the
user’s application.

Serial meter

¢ One external meter with an SPI interface corresponding to that defined by Starpoint is
supported.

e The Paylink board fully supports all 31 of the Starpoint’s counters.

e Provision is made to allow the user’s application to easily support the BACTA standard for
displaying counter values, as well as to implement any other scheme.

e The Paylink board continually checks that the meter is operation.
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Using Paylink

This section shows how to run and use various programs, all of which are provided on the
Paylink distributio.

Paylink.exe (the Paylink driver)
MilanDiag.exe (diagnostics program)
Demo.exe (APl example)
Firmware.exe upgrade program

Paylink.exe

Paylink.exe is found in the Paylink directory. When the application is run, the following

screen will be shown.

You can output to a log file by adding a parameter to AESWDriver start line. This will
generate a time stamped log that will show driver and Paylink events. There will be no GUI

when this is performed.

AES Windowed USB Driver

Output from Driver

DEening Genoa USE unit...

ak, ~ID: BxB4b2 BudeSR
Oescription: Genoa USE Hub

Manufacturer: FAardwark (AE)

Memory Reset

Memory Reset

USE unit re—started

SEC .

USB: PC Link up

USE unit re—started

OF: Interface memory Set_up
Exec: Task OF App. took 74 msec

Shiow Traffic

The contents of this screen should be similar to the one shown above. The status LED on

Paylink will now

Refer to Table 3: Status LED table for information.

This driver MUST be run before running the demo software.

Page 23 of 31
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MilanDiag.exe

This is a Diagnostics program, which shows various information about Paylink, such as the
peripherals, which are connected and the version number of Paylink firmware. Diag.exe is
found in the following directory: Paylink\SDK\ When the application is run, the following
screen will be shown:

) Aes Dasgnostics TiEIﬁl

Ml EdE e
(S Fmme | g |\ Corown| Wcew |Fooyar| Risee | &P Clear — clears the

PaUSG—ThIS/n..;.:cu Ousud | Pasiindg| | Ssteminfoevaben screen.

pauses the [10:3%:23.15 »

application. L0:38183.10 Mail — this opens the Copy all — this
juo:3s:23..19 default mail client so that copies the shown
l10: 96: 23,18 the information can be e- text to clipboard.
[10:35:22.1% Milan / Paylink ma”ed_
L0:36:22.19 Ver 004.001 L0 004 Ny 4 200 lac il .
O35 231 Intelliget Noney Mandling Equizesss Sa.Ve - Thls saves
10:35:23.25 Checksum: 104b122a the text in a |og
110:36:23.25 K222 ID-003 only .
[10:3%5:23.2% Diwgnostic Ouepwe file.

JLD:38:23.25 § KEzec: DF Njjp. tazk tcak G0 maec
»v> Tezt Tuz Print — This prints
Li0:96:08.65 00 \ the current text.

|y Shom Haw
"“:mar “lfa:i ’ v

Clicking the Comment button, allows a co
appear.

ent to be added, the following screen will

A comment will then appear in
the diagnostics window.
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Clicking on the Show Version button will show the following screen.

,_'} Aes Diagnostics
Fle B Mo

o) Paue | AR msd |\ Comert| €4 s | #3 Copytt| BRdae | Bpm |

Diagnostic Outont | Perpheest | Spstem Informasion |

A R IE BaE This is the firmware of

12:24:1€.090 PayLink.

MI:34C12.0%0

2124235, 0%0

12:24:146.090

A2:24:14.0590 Milan / Faylink

2124 046.090 Vex 004,001, 010,009 Moy 16 2008 1609656

L2:24:16,.090 Imcelligent Moway Handling Equipsess

12:24:2€.1%0 Checkram: IJeT2e33 . -
FIIZAIELS0 Maw USE provecel, W20 1-003 wly o | This indicates whether Paylink
22:242105, 150 Dragnosstic Duzpuc H H

L12:24:16.150 § Exec: D7 App. taxk =cok €4 mnaec 1S programmed Wlth ID003 or

Ardac 2 protocol compatible
firmware — see section 6.8
Ardac 5 for more info.

(i oy | v o

Click on the Reset Card button will show the following screen.

Choose Yes to reset Paylink.

Click on the Peripherals tab to see which peripherals are connected.

I Aes Dagramiios

M Ok v
Elfeme | dRus |\ Come] 0w | €} Cupri| Risoe | B b |
Doyers g Pasgrmant | [PYTEN TN,

DAAPSEnil e The aes M

Arepnars o bie tritem e This example
P = T3S, Dudanis Deak 4,
Prant: reees. 0, Darpmeey R, 18 veiia shows an SR5
t v, Pals 10, Coe 3. Peeh Cr .
' s pout coin acceptor, and

N0, Cougr 5, b .
information about

0. Cour s Pozh ?
— the coin paths and
/ values etc.

)
e, Cousn i, batn
s1ae, Cowe 2, Fern

£, Coss 1, Perk
(SRS 3, Pekh
Comat s
[ .,
Coner k]
. Coure )
. Come. ’
Cowr. '
Cocwe ]
(SR ’
Cmat .

womeomoaDewY
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Click on the System Information tab to display various system information about Paylink.

Fle Edt Heb
[ Pase | @mar |\ Comment| N | @8 copyar| PRsave | &pa |

Disgrostic Outpit | Peagherals Svmm*’m|

AES Intelligent Money Handling Rgquipaent Interface
0f Version 5.1
Checking Driver Files:
Found at: CIAVIRDORE\systealZ \Drivers\FTDIXX, sy=
Timestaxp : Fri Apr 25 0L1:00:00 2005

Checking DLL:
Found at: CIO\VINDOUZ\systend2 \Aes IMHEI 41l
Timescanp : Fri Apr 04 1l4:56:16 T008
Verziom L,6,0,1

Datails on ARS Genoa USE Interface Unic
ARZ Incelligent Money Handling Yqupisent:
Incertface &, code wersion 04010a0%

Firwware Fsloasres Type: Full
Firmwuze Code Versiom: 1.10.9

Qem lc;m; l_l /Dom|

Click Done to close the Diagnostics application.
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Demo.exe

This is an APl example, which also doubles up as a quick and easy way to test/demo
Paylink before the software writing can begin. The application is called Demo.exe and is in
the following location: Paylink\SDK\

Aar dvark Embedded Solutions X Click

Click Acceptors to Aardvark Intefligent Coin Interface Demonstration Switches/LEDs to
show the current R control the

connected Coin/Note__| } Inputs/outputs
acceptors E Acceptors = Swilches/Leds

Cetals

|_— Click Meter to show
Click Dispensers to Meler & the current

show the current | connected Serial
connected Hoppers scrow On - Bar Codes \ Meter

Serount Just Read Payount
Click Escrow for the _ Click Barcodes to
Escrow control - 0‘00 200  Pal control the barcode

features (Ardac

Total Amount Read Total Amount Faxd Out 20
5/Serial ticket

The Latest Event

notifies the printer)

application of events

that are not to do

with money. Faults,

misreads etc.
Coins and notes entered into the The Payout box shows the value to be paid
peripherals will be displayed in the out. Click the Pay It button to pay out the
Amount Just Read box. The Total desired value. Paylink will decide how to pay
Amount Read box is the amount read out the value depending on which value
over the lifetime of the Paylink hoppers are connected. The Total Amount

Paid Out shows the amount paid over the
lifetime of the Paylink

) Acceptr || v Dww i . X
This drop down 2 5 Various information
S VT e Marcledd rastaee :
menu shows the =g OstsPat I UntAddwes 7 about the selected
acceptors / Soasd] Papacz Coent 0 Carwncy G8 acceptor such as
connected y e currency, coins
vass B0 OO0 51 E¢ fo B B & A 8 programmed etc
. . caw D 1 ’ C n 0 ] ] 0 0 1 ]
Click Disable to / Lo o s e o e e B .
. "cuse s pad - | | r
disable the Dksdpat I B B PR RFPRCRNRD
acceptor selected Nownsiopee 0 0 8 B B 0 A TR
Isweimovahe ! 1] n ! ! 0 0 ) ] 5
o Beoow 1 1 | I n ) i X X b | ]
bty

Click Done to return to the front screen.
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Click on the Dispensers
button and this screen will

Value Addeds Com Pad Conlms Sites lehitie ®
MCL Seral Compact Mogpat L5 " | &% Low kfe OK [ — be shown. Various
o || » information  about  the
: connected Dispensers is
shown.

a2
.
-

g screen.

R

) activated.

e
'
|

', ’}Mo!cl
Melering
Meter DB0712FB  Status 0K

Increment Counta arent Counter

) ey
2 B o
= a0
& Just Counter [REFILL
~ Show Caption
g —
L =] ™ Dare

Click on the Switches/LEDs
button to see the following

—a — Click on the Led buttons to
drive the LED output.

The switch box will light
when the switch inputs are

Click on the Meter button to show
|_— this screen. The counter can be
incremented using the Increment
Counter button.

Click on the Barcodes button to show the following screen.

Bar Cade Snalem &
Bar Code System

Tickoat bt i escrone

03561 33377948

S T g
Last Tcket Stacked Count
£75962575587718231 1

Barcoos prntar - st3hus [No poniter

Ageaunt n words

:Fn.‘ Five posrcks and 20 pence

Nusarcamoun Data  Tima  Machice
{$55 e 0,105 (235558  [123458

Bar Codes 0{

Bacode vahie
(123456 709012245678

| _— When a barcode is inserted, the

number will be shown here. Click
Accept ticket or Return ticket to

; proceed.

The barcodes screen can be exited
using the Bar Codes Off button
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Upgrading Paylink firmware

Paylink has an on board flash device, which can be reprogrammed using a small
application through the USB link. The application is found in the following directory
Paylink\Paylink Firmware\

The following parameters can be added to the file name to provide enhanced functionality.

/Force - will automatically re-program the Paylink even if the images match.

/Check - will cause the loader to exit without showing a window if the Paylink firmware
matches, and has no errors.

/Nogui - will never display anything on the screen and will report progress to stdout or a
console window if either is available.

AES Programming Ltility

Currently Loaded:
Sersion:
Compiled:

kKernel Yersion:

This Image:
“ersion:
Compiled:

kermel Yersion:

Faylink otatus:
1104 SRS
Mot available

4210

GenoalD003v4-1-10  Status:
1.10.11 XEum:

on kar 30 2009 at 12:40:39
4220

Addrezs 0580 75 blocks out of 1354 programmed

Full Release
0x33EDOACE

Full Release
Ox32A89540

Wer Mar 30 20039

Configure

Once complete, the AES Programming Utility will self terminate.
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While running a “Configure” button is accessible. This can be used to access advanced

AES Programming Utility

features.

“Startup Configuration”
provides the ability to “Set”
and “Clear” an entry in the
Windows registry that will

silently run this copy of the
programming utility at
system Startup

Currenthy Loaded:

This Image:

Startup Configuration ]

> Set

Wearsion:
Compiled:

kKernel Yersion:

Yersion:
Compiled:

Kernel %ersion:

Paylink. otatus:
1.104 HEUm:
Mot available

421.0

GenoalD003%'4-1-10  Status:
1.10.11 ARSI

on kar 30 2009 at 12:40:349
42210

Address Ox13080: 545 blocks out of 1354 programmed
EERRNNNNNRENNENNENEN

otartup Check: Mane

Full Belease
0x33EDOACE

Full Belease
Ox32A3954A0

Yer Mar 30 2009

Thiz facility alloves pou to set an autormatic check. at startup
to enzure that the AES IMHE| card iz running the
corect verzion of the firmware.
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Disclaimer

This manual is intended only to assist the reader in the use of this product and
therefore Aardvark Embedded Solutions shall not be liable for any loss or damage
whatsoever arising from the use of any information or particulars in, or any incorrect
use of the product. Aardvark Embedded Solutions reserve the right to change
product specifications on any item without prior notice
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