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Chapter 1: Introduction and General Information

The B&B Electronics’ 3PXCC series serial interface cards are
designed for the IBM PC, XT, AT and compatibles. Ports are
configured as a standard DTE device, and connections are made on
9-pin D-style connectors.

The 3PXCC cards offer exceptional setup flexibility. The 3PXCC
series has the ability to use any I/O address and any hardware
interrupt. You can install as many serial ports as will physically fit in
a machine. To use one of the “non-standard” addresses or
interrupts, the serial software used must also offer that flexibility. If
you are writing your own application, be sure the communications
routines used support any address and IRQ. B&B Electronics’
SimpCom Communications Drivers support these features.

Features

»  Switch selectable addresses, from 0 to hex 3F8, including
COM1 — COM4

e Jumper selectable interrupts: 2, 3, 4, 5,6, 7, 10, 11, 12, 14, 15

« Enhanced 16 bit Address Decoding

e Baud rates up to 230.4K baud with 2X clock option enabled

¢« 16550A UARTSs on all ports

e Supports all standard RS-232 lines: TD, RD, RTS, CTS, DSR,
DCD, DTR, and RI

Specifications

Bus: IBM PC ISA Bus

Slot: Requires 1 full length slot for complete IRQ selectability. When
installed in a short slot, IRQ’s 10-15 will not be available.

Dimensions: 6.3 x 3.3 in (16.0 X 8.4cm)

I/0 connection: 9-pin male, D-sub connectors

Baud rates: 230,400 baud max with 2x clock jumper enabled
Character length: 5, 6, 7, or 8 bits

Parity: Even, odd or none

Stop bits: 1, 1.5, 0r 2

Interrupt: IRQ 2, 3,4,5,6,7,10, 11,12, 14, 0r 15

Address: Switch programmable, 0 to hex 3F8

RS-232 Drivers:
Device: SN75185
Transmitter output voltage: £ 10.0 V minimum
Short circuit current: £12 mA typical

Input low level threshold voltage: 0.65 V minimum
Input high level threshold voltage: 2.5V maximum
Device will withstand +30 V

RS-422/485 Driver/Receiver:
Device: MAX491 or equivalent
Differential driver output voltage: 1.5-6V
Differential input high-threshold voltage: 0.2 V maximum
Differential input low-threshold voltage: -0.2 V minimum

Automatic RS-485 Driver Control Timing:
Driver is enabled when data is a logic “0” (start bit). Driver
remains enabled for one character transmission time (10 bits
of
data at current baud rate). Each additional logic “0” resets
the timeout.

Power Consumption (2-port model):
+5V, 180mA, 900mW
+12V, 50mA, 600mW
-12V, 65mA, 780mWwW
Total maximum power draw: 2.28 W
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Chapter 2: Quick Installation Guide

The following steps will help you install the Model 3PXCC Serial
Card. Please follow (step-by-step) the following numbered
instructions and refer to any corresponding chapters for more
details.

CAUTION: Electrostatic Sensitive Device.
Use ESD precautions for safe handling.

Before removing the card from the anti-static protective packaging.

« Discharge any static electricity buildup on your body by touching
a large grounded metal surface or the metal chassis on
equipment connected to earth ground by a 3-wire power cord.

* Avoid touching the gold connectors or other parts on the card
except as necessary. After setting the jumper, ground yourself
to the computer chassis before and while inserting the card.

* Remove AC power from the computer and unplug the power
cord before inserting the card.

* Retain the ESD bag for handling the card. Save the packaging
for storage or shipping.

1. Make sure you have an available ISA slot for installing your B&B
Electronics Serial Card. You may have to remove the cover of
your PC.

2. Determine what addresses and IRQ’s are free to use on your
PC by checking your operating system for unused addresses
and IRQ’s. Each port uses eight /O address spaces starting at
the base address that you select. Each port /0O address and
interrupt request (IRQ) must be set as well. See “Checking
Device Manager for Available Address/IRQ’s” in Chapter 3 for
your operating system. Refer to Chapter 4 (Table 3) for
frequently unused I/0O Addresses and IRQ’s. Write down the
address and IRQ you select to use. Do not physically install the
ISA card at this point.

3. Add New Hardware — This consists of adding a port or ports to
your operating system. See “Adding Serial Ports” in Chapter 3
for specific instructions for your operating system.
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Assign Address and IRQ — The address and IRQ are set in the
operating system that you are using. This is the final step of
adding new hardware. See Chapter 4 for more details.

Set up the address (with dipswitches) and IRQ (jumpers) on the
serial card to reflect unused addresses and IRQ’s that you want
to use. The address dipswitch setting consists of configuring
seven dipswitches that reflect a particular hex address. The IRQ
is set via a little black jumper. See Chapter 4 for an explanation
of address and IRQ settings as well as details on configuring the
card itself.

Set serial card hardware jumpers for the communication
parameters that you desire. See Chapter 5 for an explanation of
serial parameters and details on how to configure them.

Shut down the PC before installing the serial card.
Install ISA serial card into an available ISA slot in the PC.

Physical Hook-up and Troubleshooting — pinout, cable data, and
troubleshooting information. See Chapter 6 for more details.

4
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Chapter 3: Windows Installation Compules Propeities ] x]
Checking Device Manager for Available View Rescuaces | Hesarve Fiesouces |
Address/IRQ’s (Windows 95/98) % froenigd et (RO Diect memoty acces: [DMA)
™ irgmalfuiped 1401) ™ Mamany
Click on Start / Settings / Control Panel and double-click on System QT T-.-m'-mn:'-Tgu“ peiting &
Properties. L?ilﬂ Standsrd 100 A D2 or Maosonolt Watursl Favbossd
Left-click on Device Manager. ML 02 Progeammatss et contole
A0 Comrmmecshons Pot JCORE)
System Properties E E F  Commumcshions Porl [COM1]
— — - p06  Shandsid Floppy Dik Conlioies
General i_E_?_‘}j’_l_?_?___rj-j'!_ﬁ_f_]ﬁ_glﬁf__jl Hardware F'ru:ufilesl F'erfu:urmanu:el A7 Pk Pos ILPT)
ol il g RO
* Yiew devices by ype = Wiew devices by connection
sy COROM —
[+ & Disk diives [ ok ] _coes |
@ Dizplay adapters
[+ Floppy disk controllers
B2y Hard disk contrallers Left-click on Interrupt Request.
@& Keyboard ) ) ) ) .
-3 Manitors Find a free IRQ in the displayed list. Any number that is seen on
"ﬂﬁ Network adapters the left hand §ide_of thi_s screen is an IRQ that is currently bging
: used. The object is to find a number of IRQ(s) that are not listed and
Q PCHCLA zocket £— t it ina th RQ
ry Ports [COM & LPT] set your port(s) using those s.
El--- Spsterm devices
i ' Advanced Power Management support
Direct memary access cantraller
B |ntel 323715E PCI ta 154 bridge
|ntel 82437 Pentium(r) Processor ta PCI bridge LI

Froperties | Refrezh | Remove | Frit... |

ak I Cancel |

Double-click on Computer.
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Left-click on Input/Output (I/0). Adding Serial Port(s) in Windows 95/98

Computer Properties EE Go to Start Menu / Settings / Control Panel.

Wiew Besources | Reserve Resources I Run the Windows Add New Hardware utility found in the control
panel. Click Next.
" Intermupt request [IRQ] T Direct memony access Dk

[0 ™ Memary

| Setting | Hardware uzing the setting -

-000F  Drirect memon access controller This veand msliaks the soltvears fora new hardams
-00F  Inouze by unkhnown device. dice

-0021  Programmable inkerupt controller Beloie continuirg. clase any open piogiass,

;Lhmiﬂﬁgnmnmmmwm.ctk

-003F  Inouze by unknown device.
-0043  Sypstem timer
-005F  In uze by unknown device.

-0060  Standard 101/102-K.ey ar Microsoft Matural Ke_l,ll:u:uiclj
]

PalaTnt] R ' I

ak. I Cancel |

Scroll through the list, checking 03F8H, 02F8H, 03E8H, 02E8H. If
one of these is available, use it. If not, check alternates.

Find a free address in the list. Most desktop PC’s have a COM1 and
possibly a COM2 already on their system which will be seen in the
list. You might have to start at COM3 or COM4 to begin addressing
the ISA card. If these addresses are used you may have to resort to
the Frequently Unused Port Addresses (found in Chapter 4, Table 3)
of this manual. Write these open addresses and IRQ’s down for later

reference.
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Click Next. Select No (you do not want Windows to search for your new
hardware). Click Next.

Whrndows will now rearch o sy new Plag and Play Hedd Hew Hadware Wizard
thmtaia i o apEhinn
T Az i can Aow seaick on kasdware that i ol

'our soreen may go blank dusing i process. This i and Plag compatible, or you can sekect o hardwane

nosmal a kit

To contrue, chek Neod. Sarhes Windows detects res hardwane, il sulomalically
dhstermines G cunent sefings lon e device and nslalls:
thit comect diteet. Fol ths reason i &
recommendad Bl wou have Windows seaich lon o
i hidwale
D ot vk "aFindows: o seaich o pous s hardwane ¥
™ Yoy [Ascommendsd]
o, | want o seect e hardane hom 2 it

cack | THeD T Cancal [
<Bock [ Mews | Coced |

Select Ports (COM & LPT). Click Next.

|z the device that pou want to install listed below?

{* Mo, the device izn't in the list]

 Yes, the device is in e list Skt i by oo Ptk i vt et
Selechthe device that patwant o mesEl) and then Hanchain ypes
ik e
P b chal i :.I
Devices: Mehmork, adaplery

‘l_|' Qi cypist:

T Advanced Power Management support

Pt
SL5] conbrollen

Sonad, weden Snd CEemE Connolbers

Sqnimm cevoes

Liremtsal siad bus comlioles -

rﬁaﬂalﬂmz.l Canesl

¢ Back I Mest » I Cancel

Select Yes/No for the device in the list. Click Next.
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Select (Standard port types) and Communication Port. Click Next.

—f  Gebevi e mamdnchre ard model o wois hardvase

I yman by ig m b, o s hperm oy nptsllaben dish, chick e
Do ¥ poair hosscises m obll ol bebed ook Bk ol Hhen sebact s dillziem
T i b

M armd arturer: Bogaz

BER Fleciorcs ECP Finter Frai
Haredar?! Fachan! Priribiri Prad
Haree Dk |
i Back M 5 Carcel |

Hecmne e deves reslaon vas cancelad, \Winrdee
it nod s copeang o e e thsl e redwers resadh
o b gy

Ta brehinil the v o Bl P chanin, cick e
P tah. s o Upciale Tipem

[ ] e |

The next screen will show the address and interrupt request of
the port. These may not match your configuration. For now, simply
click Next. Windows may ask for the Windows 95/98 disk/CD to be
inserted.

Finally, click Finish.

Changing COM Port Resources in Windows 95/98

Click Start / Settings / Control Panel and double-click on System
Properties.

System Properties EHE |

General Device Manager | Hardware F'ru:ufilesl F'erfu:urmancel

% Wiew devices by lype = Wiew devices by connection

Caomputer -
[#-% 1334 Bus Caontroller

#-Z5 COROM

[+ Disk drives

@ Dizplay adapters

% Flappy dizk controllers

[+ Hard disk controllers

@8 Keyboard

@ Moritors

--ﬁ Metwark, adapters
(SR Forts (COM & LPT)

i Communications Part [COM1)
= (;g" Communications Port [COM2)
o 5 Printer Port (LPT1)

El Systemn devices

P Advanced Power Management suppart
g T P (o | P LI
Properties | Fefrezh | Femove | Prini... |

k. I Cancel |
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Click on Device Manager (make sure “View devices by type” is
enabled.

Double-click on Ports (COM & LPT).

Double-click on the new port that has been added.
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Communications Part [COM1) Properties

General | Part Settingsl Ciriveer I Hesnurcesl

(3 Communications Paort [CORMT]

Device type: Partz [COk & LPT)
b anufacturer: [Standard port bypes)
Hardware wersion: Mot available

— Device status

T hiz device iz working properly.

— Device usage
[ iDisable in this hardware profils

(] 4 I Cancel

Click Resources.
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Click off (check mark out of box) Use automatic settings.

Commemications ot [COM1] Piogsstes

Geveral | Post Sefirgs | D HI!'N'I.I"CI!!-]

le] Cornimirecations Poil [DOM1]

[T L sulvveshs sofirgs

St pasecon: PP R <

Sefirg
IZEE : DEF

Intmnapt Fisgesn n3

Change Serirg.. |

[ o ] ceen |

Select Basic Configuration 0007 (or last one).

Select Input / Output Range.
Click Change Setting.

Change Address to match the free address settings you found
earlier.

Click OK.

Select Interrupt Request.

Click Change Settings.

Change IRQ to match the free IRQ settings you found earlier.

At this point you can shut down the system and physically install
your B&B Electronics Serial Card into an available ISA Slot. Double
check to make sure the addresses and IRQ’s on the Serial Card are
set to the correct settings.
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Checking Windows NT Diagnostics for Available
Address/IRQ’s (Windows NT 4.0)

Click on Start / Programs / Administrative Tools / Windows NT
Diagnostics.

Left-click on Resources.

2 Windows NT Diagnostics - \\TECHSUPPORT M= E |
Fie Help
Werzion I Syztem | Dis:play I Diives I b epniony
Sevices | FResources  Enwironment | Metwark
Inciude HAL resources [
IR I Device I Bus I Type I
m i3042prt 1] lza
03 Serial 1] lza
04 Semouze 1] lza
0E Floppy 1] lza
14 atapi 1] lza
IR0 10Pot | DMA | Memon | Devices |
Propertiesz | Refrezh | Print | ak. I

Find a free IRQ in the following list. Any number that is seen on
the left hand side of this screen is an IRQ that is currently being
used. The object is to find a number of IRQ(s) not listed and set
your port(s) using those IRQ’s.
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Left-click on 1/0 Port in Resources. Tab to view currently used
addresses.

X, windows NT Diagnostics - \\TECHSUPFORT M= B |
File Help
Wersion I System | Dizplay | Cirives I b erniony
Services Resources | Environment
Include HAL resources [
Address I Device | Bus I Type I
0060 - 0060 i8042prt 1] lza
0064 - 0064 i8042prt 1] lza
01F0 - 0F7F atapi 0 lza
02F8 - 02FE Serial i lza
0378 - 0374 Parport 1] lza
0360 - 03EE g 1] Pei
03C0 - 030F cirrus 0 P
03F0 - 03F5 Floppy 0 lza
03F7 - 03F7 Floppy 1] lza
03F3 - 03FE Sermouse 0 lza
1RO DibdA, | temary | Devices |

Properties | Refrezh | Print | ak. I

Scroll through the list, checking 03F8H, 02F8H, 03E8H, 02E8H. If
one of these is available, use it. If not, check alternates.

Find a free address in the list. Most desktop PC’s have a COM1
and possibly a COM2 already on their system, which will be seen in
the list. You may have to start at COM3 or COM4 to start your
addressing of the ISA card you have. If these addresses are used
you may have to resort to the Frequently Unused Port Addresses
(found in Chapter 4, Table 3) of this manual. Write these open
addresses and IRQ’s down for later reference.
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Adding Serial Port(s) in Windows NT 4.0
Go to Start Menu / Settings / Control Panel.
Double-click on Ports.

|

Fh

ke

Cancel

Settings...

Click Add.

Advanced Settings for New Port |
COM Part Mumber; IM vI
Baze |/0 Port Address: IEISFB vI Cancel |

Interrupt Request Line (IRQ]: Help |
|15 "I
¥ FIFO Enabled

Choose COM Port Number, Base I/0 Address, and IRQ that you
want to use for the new Serial Port(s) being added.

After clicking OK, you will see a screen — System Setting
Change. Click the button Restart Now to restart Windows NT 4.0.

At this point you can shut down the system and physically install
your B&B Electronics Serial Card into an available ISA slot. Double
check to make sure the addresses and IRQ’s on the Serial Card are
set to the correct settings.
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Checking Windows 2000 for Available Address/IRQ’s

Click on Start / Settings / Control Panel.
Double-click on System.

System Properties

Systen:
Microzoft Windows 2000
5.00.2195

Reqistered to;

= Qld Server

BER Electronics
B1874-015-0807072-09232

Cornpuiter:
«86 Family & Model 3 Stepping 4
AT/AT COMPATIELE
261,680 KB Rah

(] I Cancel Spply

Click on Hardware.
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System Properties 2 x|

Generall Metwork [dentification 4| User Profiles .-’-'-.dvanc:edl

— Hardware ‘wizard

The Hardware wizard helps vou ingtall, uninstall, repair,
unplug, eject, and configure your hardware.

Hardware wizard...

The Device Manager listz all the hardware devices installed
an your computer. Uge the Device Manager to change the
properties of any device.

Ciriver Signinag... Device Manager...

—Hardware Profiles

Hardware profiles provide a way for vou to zet up and store
different hardware configurations.

Hardware Profiles... |

(] I Cancel | Spply |

Click on Device Manager.
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Click on View (top of screen).
Click on Resources by type.

Double-click on Input/Output. Find an unused address to set your
B&B Electronics serial card to.

Scroll through the list, checking 03F8H, 02F8H, 03E8H, 02E8H. If
one of these is available, use it. If not, check alternates.

Find a free address in the list. Most desktop PC’s have a COM1
and possibly a COM2 already on their system, which will be seen in
the list. You may have to start at COM3 or COM4 to start your
addressing of the ISA card you have. If these addresses are used
you may have to resort to the Frequently Unused Port Addresses
(found in Chapter 4, Table 3) of this manual. Write these open
addresses and IRQ’s down for later reference.
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Adding Serial Port(s) in Windows 2000
Go to Start Menu / Settings / Control Panel.
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Double-click on Interrupt Request (IRQ). Here you need to find an N/ - "@ 1-%-
unused IRQ to set your B&B Electronics serial card to. bl e
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Double-click on Add/Remove Hardware.
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Click Next.
Click on Add/Troubleshoot a device.
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Click Next.
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The following screen will appear after a few seconds.
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Click Add a new device.
Click Next.
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Click No, | want to select the hardware from a list.

Click Ports (COM & LPT).
Click Next.
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Select Standard port types and Communication Ports and Click
Next. You will see the following screen, go ahead and Click OK.

Add/Remove Hardware Wizard : 1[

Windows could not detect the settings of the device. To use this
device, wou must enter its hardware settings, Consult the
documentation thak came with this device For information

The Resources area will allow you to set the IRQ and address of
your new ports.

Click on the down arrow to the middle right of the screen after
“Setting based on”:

#x

Flazinsces |

j Linkerorwn Diasace

Eiguoapce sefegi

Amppacmipm | Seing
It gl Haege  09F3 - IFF
B Fimgsgt it}

S atting baedon |Basr: confipasion (000 =
cu [harge Sating
Confictrg desscs bk
crramarscetons Pot (C0HT) * _J
=
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Click on the highest Basic configuration number in the list on the
“Setting based on” category.

Double-click on the Input/Output Range to set the Address.
Double-click on the Interrupt Request to set the IRQ.

Add New Hardware Wizard Properties 3 2 x|

Reznurces |

(3 Unknown Device

Rezource settings:

Fesource type | Setting
8 nput/Output Range 7
Wl |ntenupt Bequest ?

Setting based on: | Basic configuration 0017 j

Conflicting device list:
Mo conflicts. ;l

ak I Cancel |

Select IRQ and Address that you want your port(s) configured at.
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Edit Interrupt Request ﬂﬂ ﬂﬁl

Enter the interrupt request you would like to et for this device.
You may either enter a zpecific value and the nearest valid value

will be automatically selected, or you may zelect a value using the
up and down arrows,

Thiz resource iz azzigned to the following child devicelz):

Yalue: |03 ﬁ

— Conflict information

The =zetting vou have chozen does not conflict with any other
devices,

Mo devices are conflicting.

Ok I Cancel

o]

Cancel |

At this point you can shut down the system and physically install
your B&B Electronics Serial Card into an available ISA slot. Double
check to make sure the addresses and IRQ’s on the Serial Card are

set to the correct settings.
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Chapter 4: Address and IRQ Setting
Address Switch Setup

A Windows PC has I/O port addresses and memory addresses.
Some devices use both types of addresses. I/0O port addresses have
a 64K address space. Devices may decode all 16 address bits or
only some of the lower bits. Traditionally, serial cards have only
decoded 10 bits of the address bus. Recently this has begun to
cause address conflicts with full 16 bit decoded devices, most
notably between video cards and COM 4. B&B has solved these
conflicts by decoding all 16 bits of the ISA address bus. Address
settings in our ISA bus serial cards is set by DIP switches (selecting
bits 11-4) or jumpers.

CAUTION: Electrostatic Sensitive Device.
Use ESD precautions for safe handling.

B&B Electronics 3PXCC cards are factory configured for COM1
IRQ4, and COM2 IRQ3 (2-port models). If you plan on installing the
3PXCC as standard COM1 and COM2, you may leave the address
and IRQ set to the factory defaults.

The 3PXCC cards use a 7-position DIP switch to program the
binary I/O address of each port on the card. Figure 1 is a drawing of
the printed circuit board that shows the locations of the setup
switches and jumpers on the 3PXCC cards.
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Figure 1. Silk Screen Plot of 3PXCC PCB
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When setting the address (via the dipswitch) use the silkscreen
on the printed circuit board. This silkscreen shows a “1” and a “0” to
refer to the “on and “off” states that each switch is set to. Switch S1
configures port one (labeled J1) and, on two port cards, switch S2
configures port two (labeled J2). Least significant bit (LSB) and most
significant bit (MSB) are labeled on the card. Table 1 shows the
numerical weight and electrical connection of each switch position.
Refer to Table 2 for COM port addresses. Table 3 shows frequently
unused port addresses for applications when COM port addresses
1-4 are already used.

Table 1. Address Switches

Switch Position 7 6 5 4 3 2 1

Bus Connection | SA9 | SA8 | SA7 | SA6 | SA5 | SA4 | SA3

Decimal Weight | 512 | 256 | 128 | 64 32 16 8

Hex Weight 200 (100 |80 [40 |20 10 |8

To install the 3PXCC card as COM1, 2, 3, or 4, follow the switch
settings shown in Table 2. To install at another address, follow the
switch settings shown in Table 3.

Table 2. Standard Port Addresses

Base Hex Binary Switch Settings
Address | Equivalent MSB LSB
7654321
COoM1 3F8 1111111000 1111111
com2 2F8 1011111000 1011111
com3 3E8 1111101000 1111101
comMm4 2E8 1011101000 1011101
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Table 3. Frequently Unused Port Addresses

Base Binary Switch /0 Space
Hex Equivalent Settings Description
Address MSB  LSB
7654321

200 1000000000 1000000 | game port
208 1000001000 1000001 game port
300 1100000000 1100000 | prototype
308 1100001000 1100001 prototype
310 1100010000 1100010 | prototype
318 1100011000 1100011 prototype
380 1110000000 1110000 | SDLC

388 1110001000 1110001 SDLC

3A0 1110100000 1110100 | bisync com
3A8 1110101000 1110101 bisync com

Interrupt Jumper Setup

The IRQ is a hardware Interrupt Request line in an ISA Bus
expansion slot on a PC or AT compatible computer. The 8 bit PC
ISA slot has 8 interrupts, the 16 bit slot has another 7 since one of
the first 8 is used to link in the remaining 8. The IRQ is used by
devices to request immediate service by the main microprocessor.
When the IRQ line is set, the microprocessor stops whatever it's
doing, saves status, checks which line was set, then jumps to code
to handle the interrupt. The processor then clears the interrupt and
returns to what it was doing before. IRQ lines are set by the internal
timer, keyboard, hard drive controller, PCI, USB controller, sound
card, serial ports, printer and more. The 3PXCC2 serial cards
include special circuitry which allows one IRQ to be shared between
the cards two ports even during simultaneous use. The software
driver must support shared IRQs for this feature to work. Both
Windows 9x and NT support shared IRQs. To configure both ports
of the card to share one IRQ, set both jumpers of JP4 to the “Share”
position. The Port 1 IRQ Select jumper should then be set to the
desired IRQ. The Port 2 IRQ Select jumper is ignored when in
shared mode.

The 3PXCC cards allow the use of interrupts (IRQ) 2, 3, 4, 5, 6,
7,10, 11,12, 14, and 15. Table 4 shows the standard serial port IRQ
settings. NOTE: If two ports use the same IRQ setting, both ports
cannot use the serial port at once. Only one port at a time may
communicate.

32 Documentation No.3PXCC1x-2x-3903
B&B Electronics Mfg Co — 707 Dayton Rd - PO Box 1040 - Ottawa IL 61350 - Ph 815-433-5100 - Fax 815-433-5104
B&B Electronics Ltd — Westlink Comm. Pk — Oranmore, Galway, Ireland — Ph +353 91-792444 — Fax +353 91-792445



Table 4. Standard IRQ Settings

COM1 IRQ4
COM2 IRQ3
COM3 IRQ4
COM4 IRQ3
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Chapter 5: Communication Jumper Settings RS-422 Mode

This chapter will cover all of the jumper settings to set your B&B To configure a port for RS-422 mode, 7 jumpers must be
Serial Card for the proper communications that you desire. checked. The following settings configure Port 1 as RS-422.
1.  JP1A, JP1B, JP1C - must be set in the "422" (right) position.
CAUTION: Electrostatic Sensitive Device. 2. JP1F - all four jumpers must be in the "422" (right) position.

Use ESD precautions for safe handling.

Figure 3 shows the jumper configuration to set both ports for

RS-422 mode.
RS-232 Mode . zgzi 122
To configure a port for RS-232 mode, 5 jumpers must be B 485%= 422 IS
checked. The following settings will configure Port 1 as RS-232. ° 4§§m 1=2 L
1. JP1A - must be set in the "232" (left) position. E B IxXD] Rt JP2F E-E-
2. JP1F - all four jumpers must be set in the "232" (left) position. . Pl
232 Il 422
Jumpers JP1B - JP1E have no meaning in RS-232 mode B 485 422 8 8
and may pe in either position. Figure 2 shows the jumper CD 4§§m gié T)I-m
configuration to set both ports for RS-232 mode. E Bt XX Rt s L
P2 -
A e[l 422
B 485 422 8 X ‘ ‘ ‘
C 485 422 ‘\’-%
D sD RTS
B i - i
E qutF %%Nt JP2F —u Figure 3. RS-422 Mode Jumper Settings
B

Note that the EIA RS-422 Specification labels data lines with
A2l -] 422 an "A" and "B" designator. Some RS-422 equipment uses a "+" and

B 485 422 % § "-" designator. In almost all cases, the "A" line is the equivalent of
g 488]? ﬁg -] the "-" line and the "B" line is the equivalent of the "+" line. More
E Rt Rt s L information on RS-422 communications can be found in B&B
ouT N % Electronics’ free RS-422/RS-485 Application Note.
S RS-485 Mode
‘ ‘ ‘ To configure a port for RS-485 mode, 9 jumpers must be
checked. The following settings configure Port 1 as RS-485.
Figure 2. RS-232 Mode Jumper Settings 1. JP1A - must be set in the "422" (right) position.
2. JP1B, JP1C - must be set in the "485" (left) position.
3. JP1D, JP1E - set to match software and installation
requirements.
4. JPA1F - all four jumpers must be in the "422" (right) position.
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Figure 4 shows the jumper settings for RS-485 mode.

Jp2

A 232(- Il 422
B 485l -] 422 8 n
C 485 -] 422 AL
D SD RTS -
E Rt DXDIK Rt .-
ouUT IN JPRF - 1R
1Pl (-

A 232[- Il 422
B 485 =] 422 % §

C 485 -] 422
D SD RTS - .
E Rt XXX Rt yerp
ouUT IN -1
(-1

Figure 4. RS-485 Mode Jumper Settings

RS-485 Pinouts

The pinouts in RS-485 mode are the same as those listed in
Table 7 for RS-422 mode.

RS-485 Operation

RS-485 mode requires that the driver be enabled and
disabled as needed, allowing two or four-wire communications. To
set up the 3PXCC1A Serial Card up for two wire mode you can
simply jumper TD(A) to RD(A) (for your Data “-“) and TD(B) to RD(B)
(for your Data “+”). Use the Signal Ground for your return path as
the third wire in this configuration. For four wire mode, simply use all
four data lines and signal ground for a return path.

The 3PXCC card provides two methods of
enabling/disabling the driver: automatic send data (SD) control and
request to send (RTS) control. With automatic SD control, the driver
is enabled when data is transmitted. It remains enabled for the
transmission time of one character after data transfer is complete.
The SD circuit automatically adjusts its timing to the baud rate of the
data. With RTS control, software must set the RTS bit to a logic 1 to
enable the driver and logic 0 to disable the driver. To select SD
control, place jumpers JP1D and JP2D in the SD position (left).
Place these jumpers in the RTS position (right) for RTS control.
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The receiver can also be enabled and disabled, a useful
feature in two-wire communications to prevent the transmitted data
from "echoing back" on its own receiver. Jumpers JP1C and JP2C
control this feature for Port 1 and Port 2. If these jumpers are placed
in the RS-485 position, the "echo" is turned off. This is achieved by
disabling the receiver when the driver is enabled. Placing these
jumpers in the RS-422 position will hold the receiver enabled at all
times. More information on RS-485 communications can be found in
B&B Electronics’ free RS-422/RS-485 Application Note.

RS-422 and RS-485 Termination

A 120Q termination resistor has been provided for the RS-
422/485 receivers. To enable the termination provided, place JP1E
for Port 1 or JP2E for Port 2 in the Rt IN position (right). If you do not
need to use termination, place the jumpers in the Rt OUT position
(left). Termination should only be used when very long wiring runs
are used with high baud rates. For example, with most cables which
are 4000 feet or shorter and have baud rates at 19.2K baud or
lower, termination is not required. Note that if the termination is
enabled (IN), the biasing of the RS-485 network is altered and the
value of the bias resistors will likely need to be changed somewhere
on the network. More information on termination and biasing can be
found in B&B Electronics’ free RS-422/RS-485 Application Note.

High Speed Mode

High data rates can be obtained with the 3PXCC cards by
adjusting JP1G and JP2G. This multiplies the clock speed supplied
to the UARTSs by 4 times to 7.328MHz for ports 1 and 2 respectively,
allowing data rates up to 460.8K baud in RS-422 and RS-485
modes. Note: RS-232 does not support these extended baud rates.

To use the higher clock rate, place the jumper for the
appropriate port in the *4 (left) position. The jumpers are shipped
from the factory in the standard clock (right) position.

Note that serial software is not aware of the change in
oscillator frequency. For example, in the x4 position, setting the
baud rate to 57.6K baud in software will result in a actual baud rate
of 230.4K baud. It is important to note that increasing the baud rate
may not increase actual throughput. In heavy multitasking cases or
with a slow computer, the computer’s inability to respond to
interrupts quickly enough will cause large idle spaces between
characters. Increasing the baud rate to this point will not increase
actual throughput.
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Chapter 6: Physical Hook-up and Troubleshooting

This chapter will cover 3PXCC pinout, communication cable
data, and troubleshooting information.

Pinouts

RS-232 Pinouts

The 3PXCC Serial Cards are wired as DTE (Data Terminal
Equipment) devices. The 3PXCC Serial Cards can be connected
directly to DCE (Data Communication Equipment) devices with a
straight through cable. If you need to connect two DTE devices, you
will need a null modem cable or cross-over cable.

Table 5. RS-232 Pinout Description

Pin Name | Description Direction
1 DCD Data Carrier Detect input
2 RD Receive Data input
3 D Transmit Data output
4 DTR Data Terminal Ready | output
5 GND Signal Ground | -—-—--
6 DSR Data Set Ready input
7 RTS Request to Send output
8 CTS Clear to Send input
9 RI Ring Indicator input

RS-422 Pinouts

RS-422 mode supports transmit and receive data signals.
The pinouts of the DB-9 connector are given in Table 6. Figure 5
shows how to connect a typical RS-422/RS-485 full duplex
communication link.
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Pin Name Description
1 RD(A) Receive Data A
2 TD(B) Transmit Data B
3 TD(A) Transmit Data A
5 GND Signal Ground
9 RD(B) Receive Data B

Table 6. RS-422/RS-485 Pinout Description

RS-485 Pinouts

RS-485 mode supports both full and half duplex
communications (transmit and receive data signals). The pinouts of
the DB-9 connector are given in Table 6 (if full duplex
communication is used). Figure 5 shows how to connect a typical
RS-422/RS-485 full duplex communication link. Figure 6 shows how
to connect a typical RS-485 half duplex communication link.

3PXCCXX Serial Card

TD(A-) Pin 3

TD(B+) Pin 2
RD(A-) Pin 1

RD(B+) Pin 9
GND Pin 5

RS-422 Four Wire Devic

RD(-)

RD(+)

TD(-)

TD(+)

GND

Figure 5. RS-422/RS-485 (Four Wire) Pinout Description
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3PXCCXX Serial Card RS-485 Two Wire Device
TD(A-) Pin 3 DATA (-)
TD(B+) Pin 2 DATA(+)
RD(A-) Pin1 —
RD(B+) Pin 9
GND Pin 5 GND

Figure 6. RS-485 (Two-Wire) Pinout Description

Communication Cable Data

The 3PXCC Serial Card communicates using RS-232, RS-422,
and RS-485 communications. The communication cable
specifications are 24AWG (wire gauge) and 30pF/ft. (capacitance
rating). Twisted pairs are ideal for the RS-422/RS-485 Cable in
order to suppress noise on the data line. B&B Electronics can
provide this communication cable for RS-232 or RS-422/RS-485
Applications. The Model ETC8195 is a cable style that can be used
for RS-232 Applications, and Model ETC8506 can be used for RS-
422/RS-485 Applications.
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Troubleshooting
If you are unable to communicate with the card from your software:

1. Consult your software manual to make sure it supports the
address and interrupt that you have configured.

Double check that the address and interrupt are properly set.

Try another software package for troubleshooting. Download
SimpTerm (DOS Terminal Emulator) or Comtest (Windows
Terminal Emulator) from B&B Electronics’ web site. SimpTerm
and Comtest are shareware Simple Terminal Emulators that can
be used to vary the setup of any serial card. Both can be
downloaded from the following site location.

http://www.bb-elec.com/support.asp
4. Troubleshooting with a Loopback Test

Load Simpterm or Comtest on the test PC. When loading
Simpterm you must set up the port address and IRQ you have set
on the B&B Electronics serial card.

Jumper TD to RD on the DB9 male connector located on the
serial card. You may have to make a “loopback connector” in order
to do this. This is done by jumping pin 2 and pin 3 of a DB9 female
connector and plugging it into the DB9 male port on the serial card.

To test the RS-232 handshake lines you can also jumper RTS to
CTS and DTR to DSR. When you raise the RTS line you should see
CTS also go high. When you raise the DTR line you should see
DSR also go high.

Send data from the Serial Port (B&B Electronics serial card) and
see if the data is echoed back to the port. When a character is typed
on the keyboard you must see a duplicate character after the first
character to verify that the same character was received. Perform
this test on all ports of your serial card to verify the ports can (or
cannot) transmit and receive data.

5. Call B&B Electronics' Technical Support at the number/s shown
below:

International/USA Office:
(815) 433-5100, 8a.m. - 5:00 p.m. weekdays (Central USA Time).

European Office:
+353 91-792444, 8a.m. — 4:30 p.m. weekdays (UK).
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Appendix A: Hardware 1/0 Map

1/0 Map of XT Class Machines

1/0 Map of AT Class Machines

Hex Address | Address Function in XT Class Machines
000-00F DMA controller (8237A)

020-021 interrupt controller (8259A)

040-043 timer (8253)

060-063 PPI(8255A)

080-083 DMA page register (74LS612)

0A0-0AF NMI - non maskable interrupt

200-20F game port joystick controller

210-217 expansion unit

2E8-2EF COM4 serial port

2F8-2FF COM2 serial port

300-31F prototype card

320-32F hard disk

378-37F parallel print

380-38F SDLC

3B0-3BF MDA - monochrome adapter and printer
3D0-3D7 CGA - color graphics adapter

3E8-3EF COMS3 serial port

3F0-3F7 floppy diskette controller

3F8-3FF COM1 serial port

Hex Address | Address Function in AT Class Machines
000-01F DMA controller #1 (8237A-5)

020-03F interrupt controller #1 (8259A)

040-05F timer (8254)

060-06F keyboard (8042)

070-07F NMI - non maskable interrupt & CMOS RAM
080-09F DMA page register (74LS612)
0A0-0BF interrupt controller #2 (8259A)

0C0-0DF DMA controller #2 (8237A)

0F0-OFF 80287 math coprocessor

1F0-1F8 hard disk

200-20F game port joystick controller

258-25F Intel Above Board

278-27F parallel printer port 2

2E8-2EF COM4 serial port

2F8-2FF COM2 serial port

300-31F prototype card

378-37F parallel printer 1

380-38F SDLC or bisync com 2

3A0-3AF bisync com 1

3B0-3BF MDA - monochrome adapter

3BC-3BE parallel printer on monochrome adapter
3C0-3CF EGA - reserved

3D0-3D7 CGA - color graphics adapter

3E8-3EF COM 3 serial port

3F0-3F7 floppy diskette controller

3F8-3FF COM1 serial port

Any eight-byte space not used by one of the devices listed in the
table and not used by any other equipment in your system may be
used for the serial port.
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Appendix B: Declaration of Conformity Statement

Manufacturer's Name:
Manufacturer's Address:

Model Numbers:

Description:

Type:

Application of Council Directive:

Standards:

Y/ L ——

DECLARATION OF CONFORMITY

B&B Electronics Manufacturing Company

P.O. Box 1040
707 Dayton Road
Ottawa, IL 61350 USA

3PXCC1A, 3PXCC1B, 3PXCC2A, 3PXCC2B
RS-232 Serial Card

Light industrial ITE equipment

89/336/EEC

EN 55022

EN 61000-6-1
EN 61000 (-4-2, -4-3, -4-4, -4-5, -4-6, -4-8, -4-11)

C€

William H. Franklin 1, Director of Engineering
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