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Overview

The Black Box Serial and High Speed Serial Data Buffers are designed to
streamline bi-directional data communications between any two RS232 devices
including hosts, printers, and modems. Each of their input and output ports can
simultaneously support different baud rates and, with proper memory sizing, they
can completely diminatethe occurrence of flow control with the host to provide
fast, efficient, and error-free transmissions. These Data Buffers are ideal printer
accessories to expedite print jobs through uninterrupted high-speed
communicationswith the host. Their integral push-button copy feature can also be
used to offload processing by automatically replicating print jobs without any host
intervention. When used with a modem, they can shorten connect times by
enabling continuous datareception at higher speeds while communicating with the
host at slower ones. With a Data Buffer installed, a host may never stop sending
data.

The Black Box Serial Data Buffers will support simultaneous bi-directional data
communicationsthrough buffering and user-sel ectable hardware or software flow
control. The large primary buffer isassociaed exclusvely with the “Input” port,
however. Each model Serial DataBuffer supports 16 predefined pairs of inputand
output baud rates from 300 to 19.2kbps (or 4800 to 115.2K bps for the high speed
model) as well as combinations of the other common framing attributes such as
parity and databits. Each Data Buffer base model can be upgraded with up to three
additional 128K or 512K expansion modulesin any combination providing the
most flexible offering ever to satisfy changing needs. Indicator lights on the front
panel provide visual confirmation of input and output data transmissions and the
convenient “Pause” switch can be used to temporarily suspend output while input
data continues to be stored.

Front Panel Switches/Indicators

. Reset Switch Used to reboot the device and reset the Copy
feature count.

. Copy Switch Used to createmultiple copies of thesame
print job or to make a repeat copy of the
most recent print job.

. Dataln LED Indicator of the receipt of data from the
host.
. Data Out LED Indicator of output data being sentto the

output device.

. Pause LED Indicates status of pause switch.
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. Power LED Shows unit ispowered on.

. Pause Switch Stops output when pressed. Datawill
continue to be buffered.

Rear Panel Switches/Connectors

. DB25F (top) DCE interface for output device.
. DB25F (bottom) DTE interface for host input.
. Serial I/F Config Switches used to configure serial

communications (see Table 1).

. DC Power Input Unit requires +9V DC external supply
(provided with unit).

Installation

The Serial and HS Serial Data Buffersare designed for use in a standard office
environment but should not be located in direct sunlight or in an area of high
humidity. The external power supply provided with each model can be plugged
into any standard outlet. The input and output data cables used with these Data
Buffers aretypically limited to 50' as specified by the RS232 standard. The input
port functions as a DTE type device w hereas the output port functions as a DCE
typedevice. Bothinput and output connectors are DB25F. Black Box offersmany
cable optionsfor use with these products. (SeePage 8 or call Black Box technical
support for assistance). After connecting the data cablesto the unit then connect
the power supply. The Data Buffer does not have an on/off switch and will,
therefore, power up automatically when power is applied. The Data Buffer is
designed for continuous operation.

Configuration

The Serial and HS Serial Data Buffers are configured through an 8 position
dipswitch located through an opening in the rear panel, labeled Serial I/F Config.
The switches are read only after the unitis powered up or after the Reset buttoniis
pressed. These switches are numbered 1-8, read left to right and are interpreted
where O isdown and 1isup. The switch settingsdetailed in Tables1 and 2 on the
following pages apply to both input and output ports.
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Table 1 - Standard Data Buffer Switch Settings (PI137xA)
Switch Position —> 1 213 |4 8

Data Rates (Input / Output)

. 1200 / 600 0]0]0]0

. 1200 / 300 1{0o]0]0

. 2400 / 1200 ojl1]0]o0

. 2400 / 600 1111010

. 2400 / 300 olo]1]o0

. 4800 / 2400 1{0o]1]0

. 4800 / 1200 0f1]11]0

. 4800 / 600 1]1]1]0

. 9600 / 9600 0]0]0]1

. 9600 / 4800 1]10]10]1

. 9600 / 2400 ol1]0]1

. 9600 / 1200 1]1]0]1

. 19.2K / 9600 ojo0f1]1

. 19.2K / 4800 1]0]1]1

. 19.2K / 2400 oj]1]1]1

. 19.2K / 1200 1)1 (1]1

Flow Control

. Hardware

. Software

DataBits

. 8

. 7

Parity Type

. Even

. odd

Parity Enable

. None 1

. Enable 0

Note:

1 =Up; 0=Down

Character framing of 7-databits and No Parity is not supported.
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Table 2 - HS Data Buffer Switch Settings (P1140XA)

Switch Position — 12 (34|56 ]|7]38
Data Rates (Input / Output)
. 9600 / 9600 ofo]0]O
. 9600 / 4800 110]01]0
. 19.2K / 19.2K 0 1 0 0
. 19.2K / 9600 111]01]60
. 38.4K / 38.4K ofo]1]0
. 38.4K / 19.2K 110]11]0
. 38.4K / 9600 0111110
. 57.6K / 57.6K 1 1 1 0
. 57.6K / 38.4K ojlofof1
. 57.6K / 19.2K 10|01
. 57.6K / 9600 ol1f0f1
. 115.2K / 115.2K 1111011
. 115.2K / 57.6K ojlof1]1
. 115.2K / 38.4K 1|lof1]1
. 115.2K / 19.2K ol1f1]1
. 115.2K / 9600 1 1 1 1
Flow Control
. Hardware 1
. Software 0
Data Bits
. 8 1
. 7 0
Parity Type
. Even 1
. odd 0
Parity Enable
. None 1
. Enable 0

1 =Up; 0=Down

Note: Character framing of 7-databits and No Parity isnot supported
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Operation

Upon the first receipt of data, the D ata Buffer will initialize a timer and begin
storingdataintoits memory. It will not begin sending the stored data to the output
device until the buffer is full or when no data is received for five seconds,
whichever occursfirst. When the DataBuffer begins outputting stored data, it will
flow control the host using the selected approach to prevent any new input. When
the buffer has been emptied, flow control with the host will be restored. Note that
for large print jobsthat exceed the Data Buffer’s capacity, a timeout may occur in
the host that may appear as if the printer is off line  For this reason, it is
recommended that the unit be configured to accomm odate the largest frequently
occurring print job.

The DataBuffer will support simultaneous bi-directional serial communications at
the selected data rates. It was designed primarily, however, for applications in
which 90% of the communicationstraffic flowsin the forward direction (i.e. from
Input to Output). Forward throughput will slow dramatically with large amounts
of reverse flow data (i.e. from Output to Input). The DataBuffer hasthecapability
of asserting flow control to the output device when thereverse flow buffer is full.

Controls and Indicators
Reset Button
The Reset button is used to reset the D ata Buffer to initialize memory, to re-read
the dipsw itches, to enable the copy feature, or to initiate the internal self-test.

Copy Button

The Copy buttonisused to automaticdly creae multiple copies of agiven print job
or to repeat the most recent job printed. To havethe Data B uffer create multiple
copies, pressthe Reset button to dear all previoussettings. Then, within 3 seconds
and before sending data, press the Copy button once for each copy desired. The
Data In LED will blink each time the Copy switch is pressed. After pressingthe
Copy switch the desired number of times,the unitwill then wait indefinitely for the
data stream to begin. Note that the internal copy counter islimitedto 255. The
Data Buffer will begin outputting the specified number of copiesfive seconds after
receipt of data has stopped. The Data Buffer will not accept new datainput while
it is outputting data.

Asan added convenience, the Copy button can also be used to repeat the last print
job. To create another copy of thelatestjob, simply pressthe Copy button after the
job is done but prior to the next job. Note that only that data contained in the
internal buffer will be output when this feature is used.

Data In/Out LEDs
The Dataln L ED will flicker as data is being input into the buffer. The Data Out
LED will flicker when data is being sent to the output device.
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Flow Control

The Data Buffer is designed to function transparently and to continually accept
data until its buffer is full. Although this typically occurs at a fager rate than
supported by the attached output device, flow control will never be asserted to the
host unless the buffer is full. The Data Buffer will respond as needed to flow
control requests from the output device. To prevent dataoverruns, both input and
output hosts/devices must sup port the sam e flow control method.

Hardware Flow Control

The Data Buffer usss DTR and RTS in tandem to control theflow of datawith the
host. When its buffer is full, the Data Buffer will lower DTR and RT S (pins 20
and 4). This action will signal the host to immediately stop sending data. When
the buffer has been emptied, DT R and RTSwill be restored high to allow input to
resume. Similarly, the Data B uffer will monitor DTR (Pin 20) on the output port
while it sends data to the output device. If the Data Buffer detects thatthe output
device has lowered DTR, it will gop sending data until the output device raises
DTR again.

The DataBuffer will support bi-directional communications. Consequently, itwill
receiveand buffer data from the outputdevice that is degined for then input host.
When thelimited “reverse-flow” bufferisfull, the Data Buffer will lower DSR and
CTS thereby signaling to the output device to stop sending data. When the
accumul ated data has been successfully transmitted to the host, DSR and CT Swill
be restored.

Software Flow Control

The Data Buffer supports software flow control as an alternative to hardware flow
control through the special A SCIl control codes X-ON and X -OFF. W hen its
buffer is full, the Data Buffer will send the X-OFF character to the host to sgnal
it to stop sending data. When the Data Buffer isready to accept data, it will send
the complementary X-ON character. The D ata Buffer will similarly screen data
received from the output device for these characters to control output.

Self-Test

The Data Buffer hasacomprehensive self-test feature that will output the selected
configuration, test the internal buffer memory, and generate ASCI1 test patternsto
confirm overall operability. The self-test feature is activated through a special
sequenceinvolving the Reset and Copy buttons and the Dataln L ED and typically
requires use of both hands to activate. Note that since the output of the self-test
will bedirected to the output port, itisimportant thatthe device, typically aprinter,
isturned on and ready bef ore the self-test isstarted. To activate the self-test, press
and hold in the Copy button, then momentarily press and release the Reset button
only. When the Data In LED illuminates after a few seconds, release the Copy
button and the test will begin. The sdf-test can be terminated at any time by
momentarily pressing and releasing the Reset button.



Serial Data Buffer Page 7

Sample Self-Test Output

Serial-to-Serial Data Buffer Model PI-1375A/PI-1377A
Code Version 1.00

Memory Config:
Bank 1: 128K

Bank 2: empty
Bank 3: empty
Bank 4: empty

Serial Port Definitions -
Input/Output Baud Rates: 19200 / 9600
Flow Control: DTR/RTS

Data Bits: 8

Parity: none

Testing SRAM (64K Blocks)

Writing Block 0
Writing Block 1

Verifying Data

Reading Block 0 : OK!
Reading Block 1 : OK!

NOTE:
The next part of the test is optional. User can press Reset to abort.

Begin ASCII output to DCE

Loading Test Patterns

Loading 64KB Block 0
Loading 64KB Block 1

| T A I O O

NSZNNII N IE N ST NIT N IEN ST NN IT NI N SE NI N IE N AL NN IT N ILNILNITNIENIL N IT N IIN ST N ST IENIENIT NN LN IT N7

idaasisasisasisaniisatssasaaaRaiss iRt n iR iRt Esi

222222222222222222222200020222220 2202222 22222222222 222222222227

Finished --> 64KB Block O

| T I O O I O A I

AN AN A A N N N N A N N R N N A N N A N A A N AN AN AN AN AN

2222222222 222222222222222022222222222220222222222222222222222227
Finished --> 64KB Block 1

"**xx TESTING COMPLETE ***
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Expansion Memory

The Data B uffer has four 40-pin headers inside the enclosure to accommodate
memory modules of either 128K or 512K memory in any combination. Expansion
modules can be separaely purchased and are user-installable Memory modules
must be installed in consecutive positions from left to right. An 8-position
dipswitchinside the enclosure, labeled “SW2 - Memory Config,” isused to setthe
memory configuration. These switches must be set any time the memory capacity
has chan ged.

The switches are set as follows:

<- OFF ON ->

1 First Module - Off = 128K; On = 512K

2 Second Module - Off = Present; On = Not Present
3 W - Off = 128K; On = 512K

4 Third Module - Off = Present; On = Not Present
5 A - Off = 128K; On = 512K

6 Fourth Module - Off = Present; On = Not Present
7 W - Off = 128K; On = 512K

8 Not Used

Cabling

Black Box offers many cable options for use with its serial Data Buffer
products. The following represent the most commonly used:

. For connection with a Personal Computer serial port (i.e. COMXx) as the
input device (DTE to DTE) - order product code EVMBPC.

. For connection with a Personal Computer serial port (i.e. COMXx) as the
output device(DCE toDTE) - order product code EVMBMC.

. For connection with a serial printer as the output device with DB25F
connector (DCE toDTE) - order product code ECM 12C.

. For connection with a modem as the output device (DCE to DCE) -
order product code EY N255.

. For connection with a modem as the input device (DCE to DTE) -
order product code ECM12C.
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Troubleshooting

Calling Black Box

If you determine that your Data Buffer is malfunctioning, do not attempt to alter
or repair the unit. It hasno user-serviceable parts. Contact Black Box
Technical Support at 724-746-5500.

Before you do, make a record of the history of the problem. W e will be able to
provide more efficient and accurate assistance if you have a complete
description, including:

. thenatureand duration of theproblem;

. when the problem occurs;

. theequipment involvedin the problem,

. any particular application that, when used, appears to create the

problem or make itworse; and

. the resultsof any testing you’ ve already done.

Shipping and Packaging

If you need to transport or ship your Data Buffer:

. Package it carefully. We recommend that you use the original
container.
. If you are returning the unit, include every thing you received with it.

Before retuming the unit back to Black Box for repair or retum,
contact usto get a Return M aterials Authorization (RM A) num ber.
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Appendix

Input Port Pinouts (DTE)

Pin Signal Description Comment
1 Ch-Gnd | Chassis Ground not used
2 TXD Transmit Data Output to Host
3 RXD Receive Data Input from Host
4 RTS Request to Send Tied to DTR, used for hardware flow
5 CTS Clear to Send not used
7 GND Signal Ground
8 CD Carrier Detect not used
20 DTR Data Term. Ready Tied to RTS, used for hardware flow

Output Port Pinouts (DCE)

Pin Signal Description Comment
1 Ch-Gnd | Chassis Ground not used
2 RXD Receive Data Input from attached Output device
3 TXD Transmit Data Output to printer/attached device
4 RTS Request to Send not used
5 CTS Clear to Send Tied to DSR, used for hardware flow
6 DSR Data Set Ready Tied to CTS, used for hardware flow
7 GND Signal Ground
8 CD Carrier Detect not used
20 DTR Data Terminal Ready | Monitored for output readiness
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Specifications

Compliance:

Interfaces:
Protocol:

Data Format:

Flow Control:

Data Rates:

Memory:

Indicators:

Controls:

Connectors:
Diagnostics:

Power:

Size & W eight:

Temp.:
Humidity:

Models:

FCC Part 15 Subpart JClass A
Conforms with UL Safety Standard 60950

EIA RS-232 DTE input; EIA RS-232 DCE output
Serial Asynchronous

8 Data Bits with even, odd, or no parity; 7 D ata Bits with
even or odd parity. 1 stop, 1 start bits

Hardware (DTR/RTS) or Software (X-ON/X-OFF)

Standard Model - 300to 19.2Kbps; High Speed Model - 4800
to 115.2Kbps. 16 predefined input/output pairings

Async. SRAM, 128K x 8, 512K x 8 modules. Four modules
max up to 2MB total. Used in any combination.

Green LEDsfor DC Power, Data In, and Data Out, Red LED
for Pause Status

Push-button momentary contact Reset and Copy; Push-button,
alternate-action Pause.

Input - DB25F, Output - DB25F
Integral Self-Teg with DCE output port reporting

Requires external +9vVD C 1.2A mp supply provided with unit.
Consumption: ~3 W atts

6.5"W x 5.0"D x 2.25"H; 1.251bs.

0°to 70°C (32° to 158° F)

20% to 80% non-condensing

PI-1375A: Standard Model with128KB
PI-1377A: Standard Model with512KB
PI-1405A: High Speed Model with 128K B
PI-1407A: High Speed Model with 512K B

PI-1300: 128K B Expansion M emory Module
PI-1301: 512K B Expansion M emory Module



Serial Data Buffer Page 12

FCC Statement of Compliance

This equipment generates, uses, and can radiate radio frequency energy and if not
installed and used properly, that is, in strict accordance with the manufacturer’'s
instructions, may causeinterfer encetoradiocommunication. It hasbeentestedand
found to comply with thelimitsfor aClass A computing devicein accordancew ith
the specifications in Subpart B of Part 15 of FCC rules, which are designed to
provide reasonable protection against such interference when the equipment is
operated in a commercial environment. Operation of this equipment in a
residential area islikely to cause interference, in which case the user at his own
expense will berequired to take whatever measures may be necessary to correct the
interference.

Changes or modifications not expressly approved by the party responsible for
compliance could void the user’s authority to operate the equipment.
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10.

11.

12.

13.

NORMAS OFICIALES MEXICANAS (NOM)
ELECTRICAL SAFETY STATEMENT

INSTRUCCIONES DE SEGURIDAD

Todas lasinstrucciones de seguridad y operacion deberan ser leidas antes
de que el aparato el éctrico seaoperado.

Las instrucciones de seguridad y operacion deberan ser guardadas para
referencia futura.

Todas las advertencias en el aparato eléctrico y en sus instrucciones de
operacion deben ser respetadas.

Todas las instrucciones de operacion y uso deben ser seguidas.

El aparato eléctrico no debera ser usado cerca del agua—por ejemplo,
cerca de la tina de bafo, lavabo, s6tano mojado o cerca de una alberca,
etc.

El aparato eléctrico debe ser usado Unicamente con carritos o pedestales
gue sean recomendados por el fabricante.

El aparato el éctrico debe ser montado alapared o al techo s6lo como sea
recomendado por el fabricante.

Servicio—El usuario no debe intentar dar servicio al equipo el éctrico méas
alld alo descrito en las instrucciones de operacion. Todo otro servicio
deberé ser referido a personal de servicio calificado.

El aparato eléctrico debe ser situado de tal manera que su posicion no
interfierasu uso. Lacolocaci6ndel aparato el éctrico sobreunacama, sof4,
alfombra o superficie similar puede bloquea la ventilacién, no s debe
colocar en libreros o gabinetes que impidan el flujo de aire por los
orificios de ventilacion.

El equipo eléctrico deber ser situado fueradel al cance de fuentesde cal or
comoradiadores regigrosde calor, estufasu otros aparatos (incluyendo
amplificadores) que producen calor.

El aparato eléctrico deberd ser connectado a unafuente de poder sélo del
tipo descrito en el ingructivo de operacién, o como se indique en el
aparato.

Precaucion debe ser tomada de tal manera que la tierra fisicay la
polarizacion del equipo no sea eliminada.

Los cables de la fuente de poder deben ser guiadosde tal maneraque no
sean pisados ni pellizcados por objetos colocados sobre o contra
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14.

15.

16.

17.

18.

ellos, poniendo particular atencion alos contactos y receptacul osdonde
salen del aparato.

El equipo eléctrico debe ser limpiado Unicamente de acuerdo a las
recomendaciones del fabricante.

En caso de existir, una antena externa debera ser localizada lejos de las
lineas de energia.

El cable decorriente deberd ser desconectado del cuando el equipo no sea
usado por un largo periodo de tiempo.

Cuidado debe ser tomado de tal manera que objectos liquidos no sean
derramados sobrela cubierta u orificios deventilacion.

Servicio por personal calificado debera ser provisto cuando:

A: El cable de poder o el contacto hasido dafiado; u

B: Objectos han caido o liquido ha sido derramado dentro del
aparato; o

C: El aparato hasido ex puesto ala lluvia; o

D: El aparato parece no operar normalmente 0 muestra un cambio

en su desempefio; o

E: El aparato ha sido tirado o su cubierta ha sido dafiada.
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NOTES
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