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FRONT COVER: The front cover was printed or an Epson MX-E0
line printer, using 2 program that generates characters on a
dot—by—dot basis. The program takes two minutes to compute

the dot pattern, and without the RIO-1, aprox. B sinutes to
print {4 MHr system!. The host computer becomes dedicated to
this task for this time. BEut with the BI0O-1, this print time
is reduced to about 4 minutes. The whole data file is down
locaded to the Big-1 &4 kKbyte ram, and the host is released.

Please notel

The RBRIO-1 is a somewhat complex product, and its construct-
ion should not be attempted by those without some previous

experiance in assembling and testing circuits of similar com—
nlexity. Should you feel it is too difficult a project, please
feel free to return the complete un—assembled product for a

c
cash refund, afier obtaining priar permission from S5PC.
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BID—-1 DETAILED FRODUCT DESCRIFPTION

The BIO-1 Buffered Interface Board provides complete 170 to
peripheral devices, such as eserial or parallesl line printers, display
terminals, modems, kevboards, etc. The parallel ouvtput port can alse
be used for control functions. The MOST IMPDRTANT FEATURE of thi=s
board 1s its &4 kbyte buffer ram and Z80 CPU, which aliows the host
computer to down locad as many as three files to the 1 parallesl, and 2
serial output porits. The board will automatically allicocate a2 poriion

of this ram tc each file, as determined by the size of file {up to
the 6HA4K/Z06K limit). It then will continue to simultaneocusiy
compunicate with =zach of the peripheral devices, indep
host system. and thus fress the host of this overhead.

The ==rial ports support the standard &—wire RE-23Z2  interfac
for bi—directional /0. The baud rates of each port is programes
form the host, in B speeds from 110 to 12,200 baud. Three nandsh

jant e

protocols are supporteds: XOMNAROFF, ETX/ACE, and ETRB/ACE. A brea
signal may alsc be sent and receivad.

The preogramable timer can be set and tr:
triggered by an extesrnal gate signal, and i
interrupt to the host svstem. Full estendsd addressing is su
as defined by the IEEE-6%9& S5—-100 Standard. Interrupis are &
user strapped vector interrypt lines (VIO-7) or the main
line.

As an aid in hardware interfacing, an  adapter is
availablse, the RI/JO-IH. With & DE-25 connector, this board mounts o
an opening in the rear panel of vour computer. A ribbon zakbls then
extends back to the proper port of the BIJO-1, connactorized st bBoth
ends. The czame= PL board can function as 2ither a seriel or paralilel
interconnect, depending on how {(and which) parts are inserisd. When
wired for serial opsration, pull-up resistors and jumpers ars
provided to =simplify the definition of the handshake proteccel, and

whether the 1/0 device iz a "recesiver" or “transmitter®.

The buffer consists of 8; 4i44 ram devices for 1 Ebvites of
useabls buffer. However ., the BID-1 will accept the new 412546 rams
WITHOUT modifiation to the bosrd, or the additionm of piggy-—backed
board=s. Therefore, you can upgrade to 254 kbytes of buffer. when the
price and availability of these rams improve. The sntiware pres=ent
provided only accomodates ones page (64 Kbvyvtes) of ocn-board memory.

The FR4 PC board is of high guality, with plated thru holes,
sclder plated runners,  sclder masks on both sides. a component sids
legend, and gold plating on the 100 contact 5-100 =dge connecior.

A UTILITY Program is also availabls to allow yvou to modify the
BIO-t at any time to meet new system reguirements. Some of  the
commands are: Change baud rate of =ither serial port, buffering
on/off, printer desponl control, copy/clear buffer, page pause, spaca
compression control, hand-shake pretocols, and much more. This
program runs under CP/M (Emd), and is supplied with the scurce code,
as well as the scurce and data for the on-board eprom.

Specifications subject to change witheouat notice.



ASSEMBLY INSTRUCTIONS

Start by obiaining a small needie nose pliers
cutter, a screwdriver. a flat work surface, and
light. A rosen core sclder is mandatory for printe
work, and the thinner .932 dismeter type iz preferre
25-840 watt soldering iron with a small chisel or pe
Apply the iron o the circuit pad to be scldered, =
solder to thes pad, touching the iron as well, and a
solder to wet the tip and oad. Hold the 1ron on lo
to cause the solder to bubble down intoc the nlated t
I not  enough  hest  is used, Flux may A argund the
:gnpﬂnﬂﬁr izad and leave an intermittant it o)
jeint. I too auch heat 1s used. the foil pad will
the board, and oo t may b= da az well.

The general procedure

that have the lowsst grof
iowest parts, i, vuntil
The component side of the
Inzsert the leads of the co
shown by the legend {and p
seat the part as clgoss to
12 =
t y

ads over at  about = 4
cr

described zbove and cliip
the board. The recomsmendesd
£ First, examine the board §
use an chmmeter to checl f
data lines,. between +5 v.
one of the i4 pin IC sack
the esdge connector.
£1 Insert 311 1/4 watt res
[ Rt EC ohm (orange—arange—brown)
£1 F2.RZ 340 igreen-blue-brown?

L3 Turn the board over lay it on a +lat swfaze and then
3
splder 3ll resistors.

I3 Insert all IC sorckets, noting the pr
on each {usually a notch in the pla
not be used for switches S1, S22,
cardboard {thes back of a3 clip-—board
sockets, and carsfully turn the =sar
the solder tails of the sockets.
pins of sach =scocket {ie: pins i &

iow the oard can be lifted withou
out. Re—heat each joint, forcing
the beoard to seat it properly. Al
sockets won®t tear foi 1oose when

i
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After thizs, the rest of the pi
soldered. Be carsfuil not ot
adijacent runners.

sockets can  he
e

= i

insert and e regulator, 2. Observe  the
marking on tnE board.
insert and solder all disk csramic cepacitors:

{3 Unmarked ovals D.01 uF, 25 v.

£y €z, ¢4, LS, L, o9 0,01 uF, 25 wv. ;

3 01 T opF, 25w, /- 10% NFD
Inzert =nd solder the tantzlus capacitors, noifing ihe
aolarity =ign {+} marked on the beoard:

{1 €=, -4, =7, <io 10 uF, 20 v. /- 20%

et
)
HH
]
"
+
3 1
J
w3
4]
»}
et
[}
]
4
rt
T
m
st
ol
]
a
3
o
g ]
™
o]
[
~
]
in
"
[§]
'1]_
I
Vet
sk
|
&

P
!

und

at conducting
ange and the
a2 screwss  shouid

gt X

ot
m
]

Insert and solder the jumpsr opltiecns 1

JUMPFER SET-UP =z=sction beslow. If 025 [

desired, they chould be inssrted at time ¢
sumpers  JU2 znd JUZ (A thru E, and the 9 VI lirnes? need
pins, as all the other jumper opticns are pra2—wirsd with
o1l traces on the solder side of the board for the noraal
installation.

switch block Si. flen insert 82 and 53
i+ extended I/0 addressing will be used.

HOTE S I¥ extended addressing will not be used, U337 and
RFS may also be omitted. The foii trace at JuUio-A should

be cut, and re-wired to position E.

Ferform a tho
strong t

vugh wisual check of the oard under a
ii ide
between adj

ro bo
ta locate and clear anvy sol r hridoec
+



Insert board inte host system and aaply power. tbserve
that +5 volts appegars on each IC socket pin as  described
in the parts listing. Alsoc check that +5 volis appears on
pin 1 of sach serial port socket., pin 25 of each parailel
part =socket, and that there is —-12 volts on pin 1 of IC°s
L2 % u4.

[}
ed

]
[}

Twn off the power. remove the board
with the board lving on a conductive,
insert all IC%=s into their =ockets,

=d
placement guide and parts
insert each IC in the corr
that norne of the isgads of t
{3 verv Ccommon Jodurancs, a

*exxx  DRECIAL  MNOTES #xsws

3EEH Frogrammable Fesripheral interface
2 UG 82514 Programmabcle Ceommunication Interfsc
255 Programmable Intesrval Tims
80 C.pP.idl
2714 HE.OQ.M.=
Rl 41464 R.A.M. "=

T

STATIC

[3 By this time.
DroOgran rom,

™y
et

Heplac= the bosrd inte the =ystem,

a thumb or forefinger, guickly check
for overheating. niy the regulator
ably warm after z minute or =o. I¥ any othe
YEIY WA A, the part mavy be defective or inse
Turn the power off immediately and corre

£ Remnve the power, and procesd to the Seoard Jumpsr Set-up
section.

The RI-1 =should as working properly when all the=e rhecks
have been successfully cempleted. A trouble—=z=hooting chart
i= included in  this document to assist in Iccatlng some
Fardware faults. We recognize that it may be difficult  to
diagnose faults on a product of this type. since the program
cannot be andified directly by the host system te assist in
isalating problem areas.

If 2 problem occur
FLEASE, PLEASE call or write
psub}em, agairn, et us kno
pass it along to others simi

m
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Buffered 170 Board Jumpsr Set—up

System Clock using a 3068864 MH: crystal:

!l
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or X.5B&4 MHz operation.
Connect JUZ-B for 1.8432 MHz operation.
F.468484 MHz . t+the following

e
=peed: zaoa, 2716-1, £251,
=~ 2

2557 {200 nGi.

Ewitch
The address mayvhe on
O to FRFOMH.
Swiich
Switoh
iooking directly at
following meEaning.
Sl 62 SWE

[T

i A4 AS 85 A7 i A8 A% AIO0 A1l IALE AT A4 ALS

For evample, ths address 1SDOH would lock like this:
o1 *nD= SWZ HSI! SL'J_:: 131 3 "

off-on—-off-off off—on—off-on otf—cn—on—on
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£ pensrate a 16 bit
iz true on your board, cut
t JUio-B.

{3

P et
T o
b}

Reset Mode

The board, as supplied, is reset only by FOC% ipin 7% of
the 5100 busi. y cutting the plated jumper JUl
connecting JUi-B, RESET® (pin 75) can be used. I/ CLEAR
{pin 54} can be used bv connecting JUl-A instead o ii

[y



1A

Interrupts and Vectored Interrupts

Jumpers for input interrupts from the three input ports
imerial A, serial B, parallel A) and the timer are
provided. The interrupt jumper holes are msrhked INT, and
VIO ta VI7Z. The input ports are marked:

- timer

— DO NOT UEBE
parallesl A
- serial B

- serial A

momm
I

gr gate can be used i+ fthe
d an s2xiternal gate socurce cC
EATE. & leoew (O volts:?

e count, and a high (S volts

&
inhibit

count.

NOTE: afhen the timer tismes—out, on
snarated - no data is output to the

~}



Puffered 1/0 board Opcodes

All of the following opcodes are used by writing te the
command port XXXZ2H.

Example:
cmdport 2qu  12ZH 3iset address of command port
BilZoo:  mvi 2, 13H iset opcode for Serial B to 1200 baud.
out cmdport isend opcode to buffered 170 board.
ret sretu
Baud Rate
This opcode selects the baud rates for the serisal ports.

The table below iists the opcode numbers for Serial ports
A and E.

Eaud Serial A Serial E
110 OOH 10H
TR0 O1H 1iB
500 T2H 12H

1200 O3H 13H

2800 O4H 14H

4800 O5H iSH

S&GO aaH 16H

19200 O7H 17H

The default baud rates are 2600 baud for serial & and 300
bhaud for s=rial B.

Counter Functions

The spare timer in the B253 IC has been set ug to gsnerate
an interrupt after a 1& bit binary number has bzen counted
down to rero by the orn—board clock {(1.8432 MH=. Opcodeas
have been provided to locad a 16 bit binarvy number, start
the counter, and reset the counter. Te determine the 158
bit bhinary number, use the following fermula:

binary number {(HEX)
or N

desired time (in Sec.?! »x 1,843,200
T % 1,843,200

The minimum time that should be used is 100 microseconds
and the maximum is 35.0 milliseconds.

example: 1 aSec. x 1,843,200 = 1843 decmal {rounded cif}

143 b = 0733 H and 07 H = MSEB, 33 H = LGB



1A

A. Loading Counter

To lead the counter, a proper seguence must be faollowed in
order to insure correct board operation, and a good count.

The "sgt counter" opcode must be followed by the least
significant byte (L5R) of the count. and then by the most
=signifcant bvte (MEEB! of the count. If any other command

opcodes are s2nt to the buffered I/0 board before the
squence is finished. those opocodes will be interprested as
the count number.

MNOTE: Loading  the counter does NOT resst the interrupt.
However, starting the counter does reset the interrupt.

The "set counter” opcode i=s

Set counter periocd.
5B oo mt

MSE count

B. Start Counter
The counter is started after receiving

21H Start count An interrupt
at the =nd of

C. Resst Counter

The interrupt line 1is reset after the ‘“reset counteor®
opcode has bheen reseived- its code is listed below:

22 Recet Counter Reset= Interrupt lines % fios
counter for next ocount.

Despool Functions

The despool functions ars only active on ocutput ports.

The default is OFF for all functic

fi. Buffsr Hold

When this fupction is activated., data that has besn =ent

to  the output port is saved (see B be]c}q¥ Thise =1lows

the use of the copy buffer function. This functicon should

only be activated when an output is to be copied. Failure

to do =0 will use up the huffer memorv.
Serial A4 Serial B Parallel B

H3H Z0H HOH Buffer hpid on.

414 S51H &1H Buffer hold off.



B, Copy Buffer

Copy buffer will RESEND to the output port, all the data
stored in the buffer after "Buffer Hold" was activated.
1§ "Buffer Hold” is not active this opcode will be ignored.

Serial A Serial B Parallel B

A2H S2H £28 Copy Buffer

C. Clear Buffer

The Olsar Buffer command will destroy the contents of the
output buffer. The contents of an input buffer zannot be
ciear=d.

Serial A Serial B Parsllel B

47TH S3H &3H Clear dutput EBuffeor

D. Pages Pauss

Page pause is used for single sheet printing. After the
“nage pause on" command has been given, the output buffer
will =top sending data teo the periphersl when 2 Fora Feed
control! character is found {(GCH: in the data to bDe
outputed. The output buffer will not resume sending any
data until the "next page" command 15 given. Fage pause
may be turned off by using the "page pause off" command.

"Immediate pause” will stop the output buffer from =sending
any more data. Thiz action is immediate arnd does not wait
for a form feed. Sending of data will resume when the
"next page” comand is given.

Serial A Serial B Paraliel B

444 24H H8H Page FPauses on
45H =54 &5H Fage pause off
4&H ShHH L6545 Immediate pauss
a7H S7H &7H Next Pags



E. Space Compression
wWhen sospace compression is activated consectutive spaces
are stored in one byte. Up to 127 spaces may be stored in
one memory location. The most significant bit (D7) is
used as a space flag: if it is detected on any output data
received from the host, it is assuamed to be a graphics
character, and not an ASCII character, and sSpace compres
zion will be avtomaticly turned off. Therefore, ALCII
data =ent +o the board should not wse parity, and DV
should be zero.
Serial A Serial B Farallel B

A48H =8H £8H Space compression °on

47H SFH H5FPH Space compression off

F. Qutput Buffer Disable
This bppcode sets the buffered I/70 board in no-buffering
mode. Tn this mode. data that is ocutput to the beard will
he sent directly to the periphesral. Input data is always
huffered and cannont be changed.
Serial A4 Serial B Parallel B

404 SAH &AH No Output Buffering

4BH ZRH &BH Jutput Buffering on

Protocal Functiocns
A. Break
In RS-232 systems, a break is a constant logical o for
more than one character length. Rreak is not an ASCII
character and thus requires special handling.
Rreaks can be immediately sent through the serial ports.
Once a break is turned on it can only be turned off by the
break—off coade. Received breaks can be detected by
monitoring the MSB of the Buffer Status Port {(xxx7), N3JT
the Command Port.
Serial A Serial B

80H FOH Break on

g1H 21H Brealk off

11



B. Handshake Protocals

XON/XOFF, ETX/ACE, and ETR/ACE protocals are supported.
YON/XOFF is supported for both input and output.

Serial A Serial B
82H F2H XCON/XOFF on
a7xH P3N ET?!QCH aly)
S4H 24H vETB/ACH on
esH FEH 811 Protocals off

C. XON/YOFF

Whenever XOFF is sent by = periphersl, the buffersd IS0
thoard will stop sending data untill XON is received fromw
the peripheral. Conversely. if an input buffer is filled

by the peripheral, the buffered I/0 hoard will generate an
S0 When the buffer has fres space, the XD wiil be

sent to the peripheral.
D. ETX/ACK and ETE/ARCK

tsing these protocols, the buftered 1/03 board will =end &4
data bytes to the peripheral, and then send a ETX aor E B
control character. The buffered I1/0 board will wail for
an ACK control character from the peripheral, and th
send the next &4 characters. 1f¥ there are less than &
characters in the buffer, ETYX or ETE will be sent after
the last charscter.

Reset

The re=set opoode will force the buffered I/0 board to its
powered—up conditions. This means the all buffers will be
cleared, default baud rates set, and all functions set to

their default condition.

FEH Reset



S100 to Bufferead I/0 Board Handshaking.

A. FPort Designstions

The board has (0 I/0 ports on the 5100 bus. The board may be
addressed on any boundry of 16, from Wi¥H to FREFXH. There

is one input/outpuat 5100 iogical port pair for sach  physizal

serial I/9 port. The parallel-in asnd parallel-out physical
ports esach have one S100 port. In addition, theres i=  ons
G100 command port and two 5100 board status ports. iiist
below are the porit assignments, Ports xxu? to uxwuF arse not

used, although xxx? is dedicated to the BIO-1 and must not be
used for any other beard 1n the svstem.

I/0 port =tatus Byte
Serial A input port
Command Fort

2 input Dort

1
S= 1 A output port
Farallel & input port
Serial B output port
Break/Full Buffer status
Farallel B output port
dedicated - don’t use

B. Status Ports
1. Break/Full Buffer Status port {xzx??

This status port should be checked beforzs sendin
an I/0 port. This port shows which ocutpu
=ince data sent to a2 full buffer will be d
also shows the input break status of the two =e
The kits in the port have the fcllowing mean

Z. D4, & B3 are not used.

et
L
-

Bit State

DG O Serial & ocuptout buffsr NOT Full
i Serial A& output buffer FLLL

D1 O Serial B cutput buffer- NOT Full
i Serial B cutput buffsr FULL

o2 ] Farallel R putput buffer
i Parallel B output buffsr

jat iy Serial B nc break
i Serial B break received

07 o Serial A no break
i Serial A break received

b
A



2. I/0 port status Byte {xxx¢

This port

}

Din'}

1A
1

shows which I/0 poris are ready for service.

input bas data for host

A NOT ready

Bi L Serial B input has datse fTor host
1 Serial E NOT ready
p2 % port 2xxS Parallel A input has dsta for host
1 port xxxD Farallel A& HNOT ready
24 O 2ll output porits! xxxZ2 Command,
wnxd Serial A&,
wuxns& Serial H,
g8 Farallel B
are ready ata from host
1 all output poris xxx2,4.46,8 NOT ready

s
]
~
b
°f
n

D3, DS, D&,

C. Tvpical Service Routines

1. Input routine using Berial

not

3

3
sainmask egu 1
portstatus equ =
=ainport egu

)

H

conini in portstatus
ani sainmask
inz conin
in sainport
ani  7fh
ret

H

Z. Zutpu

ay

utferstatuys
bufmask
ocutmashk
aortstatus
sanutport

an

Ede ikl
2qu
=2au
20u
=gu

u=ed.

A

roatine using Serial A

e 7
S Sa F

1

ik
[YRVEVED]

AR

HHEXRS

15

sserizl & input mast
4
sserial 8 input port

iget status bvie
smask bif for serial a
swait t£ill ready

iget data from port
sstrip parity

H

H

4

H

H



{continuings?

sCHECK PORT SBTATUS FIRST!H!

conoaut: in portstatus sget status byte
ani outmashk - smask bit for inputs
jnz  conout swailt £ill net full

3 .

sCHECKE BUFFER FULL SBTATUS SECOND!!?
in bufferstatus iget buffer status
ani bufmask imask bit for serial a
inz conout swailt t1l1l ot full

s THEN SEND THE DATA
MoV a,c :get data
cut saoutport ssend it
ret

Mote: It i1s important to remember that the port status should

be checked BEFORE the buffer~full =tatus. Failures to do this
will reszult in lost data when a buffer- fills up $1F
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Connecting Feripherals to

The Buffered 1/0 board

Serial Ports

The =seri

iogic HIGH is +5

Pleace refer to the schematic for pin numbers.
al ports usz RS 232 output and input driver 1073, 2
Volts, and a legic LOW is —12 Volts. There
signal lins=s nsesd, with tHeir functions angé  uses

are  Six

is=ted below:

TX Serial data from Buffered I/0 board to peripharal.

RE Serial data from peripheral o Bufferec I/0 board.

RTG Reguest to =zend - Dutput always HIGH.

I Clear %o = TX
I+ not use

nER Data Set
for next
is being zerviced, or the buffer is full.

DTR Data Terminal BRsady - Inpuit n=2eds to be Yo
anable TX. Tf not ussed by peripheral. tie to RTE.

Parallel Input

The paraliel input port uses T volt leogic,

lines and 2 H ndzshske lines. The t

paripheral Ehaulg be connacted to data 1in

along with the two handshake lines, Strobe a

negative qoing pulsse on the Strobe line wil

in the port. The Acknowledge line will go H

strobed in, and go LOW atter the data is serm

Farallel Ootpot

The parallzl catput port alsc wuses 5 volt 1o

data and 2 handshake lines. The data Yines

should be connected to data lines of the por

handshake linss {Stropbe and Acknowledge!

connected to their respective lines. Wi

present the Strobhe line goes LOW. The Str

until the peripheral pulls the Acknowladge }'

per:jhe;nl does not have an Acknowledge lins,

sheould be tised te th= Acknowledge lins.

NOTE: The Simpliwsy Products Co. RIC-IE Intesrconnect board

is useful in mesking these connections. Refer to the
pricing sheet for more information, or contact S5PC.

M
i~



Buffered I/0 Board Theory of Operation
General

The Buffered I/0 Board is designed to be a general purpose
buffer between the peripheral and the host computer. This
frees the host From waiting for & peripheral ie.qg.
printer} +to be ready for the next byte. Conver=sely, a
peripheral {(e.g. modem) can dump its data at full  spesd
without fear of the host losing any data.

The board itself is a self contained computer system with
I/0 to both the host computer and peripherals, The heart
of the system is a ZBC uP with 2k of ROM and &4K of REAM.
The peripharal I/8 1= handled by the low cost Intel 170
IC7=, the 8251, B253, ard 8259,

S1060 +to 780 interface.

ICs, U-36& & U-37 are comparitors which match the addres
selected by switches SW 1, 2. and 3. with the address o
the Si00 buss. S 2 and SW I select the extendsd I/
address, and SW I selects the most significant nibhRle o
the 8 bit standsrd I/0 address., The least =ignifac
nibble is used to select the 12 1/0 ports on the
Ona  half of U-Z2B is uzed to buffer lines AO to AZ.
is the port decocder which is enakled if there
address match from U-3& and U-37, and the presence
or SOUT.

If AC to AT is a 2, 4, &, 8, or 2, and FWUR* is artiwve, the
buss data is latched in U-38B, and the port address is
latched in U-12. This metheod of input into the ard
saves the hardware of having a 170 latch or =
ports. When this port is loaded by the host,. the
Zh, iz interrupted wvia the interrupt priority N
The I80 then reads the latched address and routes the d
accardingly.

W ok 1T
|

I¥ AO to AX 1= a 0. 1, 3, S, or 7, and DRIN is active, th
port data is put out on the 8100 buss. it's H
port data arel U-2, U-F, U-4, U-5, and uU-&.

The board port status is read through port O, while Buffer
status is read through port 7. Port status is stared  in
flip—Flop’s in U-13 and U-35. They set and reset the port
being accessed by the Z80 or by the host.

80 to the internal 1/0 System

The 120 accesses its I/0 ports through address decodsrs U-
27  and U-20. The ZBO reads the status of the S100 ports
thirough U-28. The status of the I/70 IC™s is read Ffrom
their own status registers.



The 780 addresses the ROM through thes address decoder made
t

dp of OR gates in U-7 & -4, The ROM occupiss the Firs
ZE  of the memcory space {2716 rom, version 1.x softwaral.

fhis deceder alsc disables RAM addres=sing to
contention betwesen the ROM and RAM.

The rest of the memory spacs is made up
The F11i1 J—flop U-50 controls the RAS and
the DRAM™E. IC%=s =248 % U—17 multipliex th
DRAMTE. ThE refreshing is done via the re
the ZIE0, which prevents L6585 from being ac
mencry refrest { the tv
he

The twn
details
shests.
232 drivers U~3 for input,
{1488) for output. The handshake funchtions i
and £ET8 are supporisad bv both hardware and =of
TAT version is neseded for proper BREAK function

The two parallel ports uss the INTEL 8255 P.I.0., U-%5.
For details on its operation, 2gain pleass refer to IMTZL

data sheets=s. Port A is configured for input., with two
hand shakes lirness one i=s Data Strobe, ang the other is
Data Buffer Full, Faort E is simularly configured for
output, and alsoc has two hand-shake lines: one s Data
Strohe, and the other is Acknowledge. 0f the remaining
170 ports., twe are used for interrupting the 780, and the
last two ares reserved for future use {(banked memory uszing
43125670 .
Cne-half of the timer IC, an INTEL 825X TIMER, is us=d as
the baud rate generatnr for the two s=serial port=. The
remaining half of U-18 is used as an independent
ablz timer, with interrrupt to the host. The c
controls the count can be accesed for sxternal
details o its please refer  to

t=

. and the previcus secticn on BID-1 Opcodes.



SOFTWARE OVERVIEW

The following two programs are wseful in  checking the
performance of the BIO-1, ‘or trouble-shocting. Beacides
checking memory, the signal paths to and from the 5100 bus
and peripherals can be observed with a logic prcbe or
oscilloscope. This should be done whenever the user
suspects that a problem may not just involve memory. The
user simply programs e2ither program inte a3 sparse 2716
eprom, =starting at address O0GO0H. Execution starts
whenever there iz a system hardware resst.

“BUFFER.ASMY is the main program for the Bid-1 =p :
1. This is version Z2.x, and 1%t only supports 44 bbyie
un—banked ram. The source code iz provided wit :
manual as & separate document, hut for convienence, a disk
i= available from SPC that contains the HEX. COH, and AEM
files o aid in prograsping/modification. At = fuature
time, a second version to handle 255 Ebyte of on-board
banked memory {using a 2732 eprom) will be offered.

alalele] H

QO00 H

QOO0 H

QOO0 5 TBUFFERED 1i/0 BOARD MEMCRY EXERCISE PROBRAM 2/720/847
00 s

Q000 H This program exercises semory to help with ftouble-
000 H shooting the memory circuits. fcs with the

Q000 H MEMBUF . 780 program, this program is placed in an
[alsleln) H eprom, and used in place of the BUFFER.COM routine.
Q000 H

QGO0 H ORE GOO0H

alelale H

Q000 210008 START: LD Hi , BOCH sLOAD HE WITH TOF OF MEMORY
QOO 1103100 LD DE, 1 ;LOAD DE FOR 1 WITH ADD
GOGs TESS LD A, DOH ;LOAD SOME DATA

Q008 H

oo0g 77 LaoP: LD {HLY . A sEXERCISE {FOR WRITE USE
o009 : LD A, (HL} 3

Qo007 19 ADRD HL, BE s INCREMENT POINTER

ao0f SBF4 JR E.5TART :IF > FFFFH START OVER
eoOC 18FA IR LaoF ;DO NEXT ADDRESS

0000 END

o008 LOoOP Q000 START

00 ERRORS
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TITLE ?ERUFFERED I/0 MEMORY TEST 2/720/847
QD00

00

Thi=s program is a si
the me=mory sddress an
correctlv.

-l

: =
[olte
5

QOO0

R AN SR AN ARl BE SRR

jaleleled nrog

[alnlnia’ noars

QU0 had

[alalsls’ High

QOO the
A the
H ter,
H

QDOE

®

W

I3y e

Lo
o

il Wl

XT3z

TRl
R =R
£

o

&
b e
i

W ae

AR
H

L &
NEXT4: R3] 3
0075 o H
27 JE 5
079 L0D Hi L DE H
0024 JR NC,MEXTS H
Qo2 JF START H

QO2ZF

O02F

QQZF D3I41
0031 70 L
00E2 DIAZ o
o0I4 7D i
DOITE DI4AE
O
D038
OO0 END

.
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Despool Sestup

A despoal program, called “DESPOOL.COM" is available in
disk format from SPC. It is a menu driven wutility o
assist the user in controiling cutput to a printer, and
allows easy modification of the default parameiers
BIO-1. Please refer to pricing info page. As
written 1in  the €7 language, ard reguires a
compiler, the source will not bhe offeread.

In order for the Buffered I/0 board wutility to work in vour
system, a setup file must be made. The file must be named
BUF.DTA. and must reside on the currently logged di
file contains the port address of the Buffered 1/0 Beoacd
ard attributes about the CRT terminsl vou are using.
file must be arranged in the following manner:

number= in the file must te

The Ffirst number is the baz=e address of
Epard, in decimal. For example,
the board is 10H, the first number should be

NOTE: If extendsd

I/0 addressing i1s needed, the
hardware and/or sofiwars that definss which
the BIO-1 iz in will need modifcation.

The next twe numbers are the clear scresn gode  for-  yvour
CRT. If there is only cone byte in vour clesar-=
then the second number should bhe zero.

i
"
"y
1
1]
|
Il
g -
L
m

The next two numbers are the cursor position codes for vour
ERT /7 Terminal. If there is only one byite in vour  cursor
position code., then the zecond number shouid be zero.

The next number iz the cusor offset, y 32 .
The last character is an ASCII °Y7, if the coiumn in the
cur=Enr positicon 1s first, and "N if the row :s first.

xample for a Televidio 2i0/920

16,246,00,27,61,32,

H H ; ; ; H i__Y for column first

i H H H ; : Cursor offset iz 32

H i H H Cursor position is "ESC =
H HE Cl=ar scresn is “ctl Z2°¢

H _Board address is 10H

]
[



Troubleshooting Guide

Always check for:

Rad solder joints
Z?. Bad sockets.
3. IC's inserted wong or

4. No DU voltages or shorts.
%. Folded IC pin under sdcket.
&. All capacitors inserted,

Problem

1. Rom program not executing. a.

b.
c.

2.

rJ
bl
W
3

nat functioning

X,

. No Interrupts

4. 5100 intertace not

functioning.

=

. Serial port not

5 a.
functioning

b.

d.

2.

+a

G-

h.

6. Parallel port not 3.
functioning. b.

c.

.

“

- Timer not working. A

B.

FProbable

inserted backwards.

and with correct polarity.

Bad Prom 3 U-17.
Prom addressing circuits
warkingsi U-6, Li-7.
Ram not workings UU-44

t —51
Clock not working: U-34, U-35.
FReset circuits not workings:
U-32, 74,
Bad DRAM s 445

Hefresh circui
-25, U-25,
Prom addressing =3

workings -6, L—-7, U4-Z25.
fdddress muitiplexing £
working —-is, U-17.

Jot

Bad priority U-192.
Bad driver L-i1.

Bad interrupt add. 22

ckE, L.
Bad status flip—+flopss
1—13, U-35.

1/0 drivers bad: U—-37. U—435.

I1/0 receivers bad: U-38;
i-12, U-28.

Bad address decoding: LU-"s b,
37, T2, 21, 23, 30, 29, 45;
22, 14, &, 25, 34, 24, 28.

CTS not *HI*.

Bad interrupt circuits U-19.

Bad address ciruits U-2C, U-27.
Check lines to connecior.

Bad Timer U-—18.

Bad serial ACIA: -9, U-14.

Bad Reset circuit; U-34.

Bad line drivers: U-1 teo U-4
Bad interrupt circuits - 19,
Bad address circuitss -F0, 427
Check lines to connector.

Bad paralliel PIA; 5.

Bad Reset circuit: U-34.

Bad address cicuits: U-20,
Bad clock circuit: Li-1

0



Farts list for Buffered 170 Board Ver 1.C 7-27-84

ic # PART MNLUMEBER DESCRIFPTION STRAPFED EINS
{U—3 =Y [ 12V
i 1489 RS232 LM-RX 14 7
2 1488 RSZ32 LM-TX 14 7 i
= 1482 RS232 LMN-RX 14 7
4 i4p8 RS232 LN-TX ia 7 1
s 8255 PIO ) 24 7
éa 748137 SUAD OR 14 7
7 oUAD OR i4 7
a DURL 4 LINE MUX 1& g
9 ACIA 24 4
10 82514 ATIA 25 4
it 74L5744 oCT INVERTER 260 10
iz 7415373 GET LATCH Z0 10
1= 74L 5279 HEY R—S Fi_IP FLOP id a2
14 741 802 OLAD NOR 14 7
is FALS74 DUSsL D-FLIP FLOP 14 7
14 7415157 SUAD 2-RIT MUX = 2
17 748157 QUAD 2-BIT MuX 1& a
18 8253 TIMER z4a iz
i 74L5148 FRIORITY DECODER i1& a
24 7418138 8 7O i1 DECGDER 14 =
21 74L.5154 14 TO i DECODER =4 12
22 745L 37 IuAD OR ia 7
2= 74LS30 S—IN NAND i4 7
24 74L.514 HEX INVERTER SMTGR 14 7
25 74L514 HEX INVERTER SHMTGR 14 7
26 780 CFU i1 ze
27 7415138 8 TO 1 DECCDER 14 2
28 74L.5244 OCT INVERTER 20 1
29 74SL22 auabh OR 14 7
0 F45LT2 PUAD DR 14 7
1 o= 2714 EFROM (ROM 1) 24 12
74L514 HEX IMVERTER SHTER 14 7
74L505 HEYX INVERTER 0OC 14 7
7404 HEX IMVERTER 1 7
74L574 DUAL D-FLIP FLOP 14 7
741585 4-RIT COMP i& g
y 741 5682 8-BIT COMP 20 i0
= 7A4LBEIT7S OCT LATCH 20 i0
32 74L5240 OCT BUFFER 20 i
4G 74LEEI7= OCT LATCH 20 102
51 74LS3I73 OCT LATCH 20 10
4z F4LEZTE OCT LATCH 20 10
43 7ALGE7E OCT LATCH 20 i0
aq 4153 44K DRAM 8 14
45 4184 &4k DRAM g8 i6
44 4164 &4l DRAM e 1s
a7 4144 a4K DRAM 8 &
a8 4144 &4k DRAM a8 16
43 4144 &3 DRAM 5 id
50 4164 64K DRAM g is
Si 414 &4k DRAM 2 iée

* AVATILABLE PRE-FROGRAMMED FROM THE SIMFLIWAY CO.
MOTE: Use single supply, 5 volt type only.
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DESERIFTION

14897 2
1488 i
255 Intel 1
T4y 52 2
741 5154 2
741 5244 3
804 Zilcg 1

T4 802 2
27141 {3542 nE)

# Extended addressing on

DESCRIPTION

B1, RECULATOR, LM

DESCRIFTION
74L 8157
8255 Intel
7415143

741 5178
#2514 Intel
741814
FAL8Z7T
741874

Miscell aneous Far

aTyY DESCRIFTION

1 :

i "4Lcc8’

1 74LS240

1 748153

i 7415

is '.“4!

i Ta4LE0S

1 T804

8 4148 (412045 )
~ Block memory only

s

TOZE

#*= HEAT SThE TFFRHHL'FY #H0135-B
14 PIN  SOCHET = =4 PIN
iH FIN  SOCKETY bed 28 FIN
20 FIN S0CEET 2 40 FIN
14 & 26 PIN RIBRBON COMMECTOR SCCEETS:
2 rows, 10" centers, (0257 square post
Fat i S 7451013 (18 p;ﬂ?; 744101-46 {246 pin?
DIGI-EEY: RZIS-ND {14 pin RZ27-ND {2& pin
MOLEX: AL7I7T-148A (10-55- “1&1 (16 pint
AL7IT-2LA (1085224611 {26 pind
FIN HEADER STRIF, 3& pins per strip.
1 row, 10" centers, square posh
A—F Products: 9298T54-01 or sguiv.
SHORTING JUMPERS., AP Froducts # I25250-R
.01uF Caparitor, Disk Ceramic, 25V, 80/ -20%
15uF Tantalum Capacitor, 20V +/7— 20%
IO pF Capacitor, Disk Ceramic, 28V, +/- 10U NPO
560 OHMES 1/4W 5% carbon film arsferrsad
TT0 OHME  1/4W 5% carbon film preferred
10K OHMS Resistor pack, 19%, 7 per pack
DALE @ HPSOBA-01-103%]
QLLEN—BEADLEY : 70BA10X
BOURNES - 4608Y—-101-103
2Z GHA Resistor pack, 10%. 4 per pack
DALE : MPSOBAR—03-220-J
ol EN-BRADLEY @ 7O3R22¢
BOURNES : 4AHOBX—102-220
* CRYSTAL: Z.58584 MHz, HC-1R case, 2 pF, series
22, RESUL ATOR, —12.0C VOLTS, MC7PLIZ2Z OR EGQUIV.
DIF SGWITCH, 4 position

6532 X =/8¢
Eiectors Scanbs,

* AVAILABLE FROM

ROUND BEAD MACHINE
Inc.

# 5-207

THE SIMPLIWAY

STREW,
o eguiv.

MNUT, LOCEWASHER
{Onptionall

-
o0,



QU X K REFERERNCE CHORT
COMMAND SUMMARY FOGR ERIO-1 BUFFERED INTERFACE BOARD 10-30-84
SOFTWARE VERSION 2.0 97/713/84
I HIEIEIEIE T2 J I 6 I 66N 6 I I I I NI KRR
BAUD RATE SERIAL A SERIAL B i PROTOCOL FUNCTIONS SER A SER E
110 O0H 10H H BREAK ON 204 FOH
300 O1H 11H H BREAK OFF aid PiH
600 OZH iZH H
1,200 OFH 134 H XON/XOFF 824 27H
2,400 o4H 14H i ETX /ACK 873H 93IH
4,800 OSH 15SH H ETB/ACKH 84H F4H
G, 600 O&EH 146H H ALL FPROTODCOLS OFF 85H FEH
19,200 O7H 17H H
DESPODL FUNCTIONS SER A SER B PAR = H COUNTER FUNCTIONS
EUFFER HOLD On 404 S0H HOH H SET FPERICD, ZOH
BUFFER HOL L OFF 41H SiH &iH H L SE COLUNT, AAH
COPY BUFFER 42H 52+ &2H H PMSE COUNT XXH
CLEAR BUFFER 4ZH SEH &EH H M{g)=T{sec:
FAGE PAUSE ON 441 G4H H START COUNT ZiH
PAGE PALISE OFF 45H &3H H
IMMEDIATE PALSE AbH AbH H RESET ¢ 2Z
NEXT PAGE 4784 £7H i
SPACE COMPRESSION O A8 i L8H H
SPACE COMFRESSICON OFF 454 =g+ L£FH H
H SOFTWARE RESDT
BUFFERING OFF 36k SAH fAH H
BUFFERINGS ON + S &
I/0 port =tatus byte FParailel A input soort

Serial A input port
Command Port
E=rizl B input port

S

Serial & output port

Serial B output porz
Break/Full Buffer
Farallsel B ot

dedicated - don’t

Status Ports

Bit State ! Break/Full Status port xxx7)i /e
e S == =1 =
Do 2] i Ser A ocuptut buffer NOT Full | part
1 i Ser & gutput buffer FULL }oport
01 & i Ser B output buffer NOT full | port Car B inpub has data
1 i Ser B cutput buffer FULL H Se- B NOT ready
B2 (&} t FParalle! B out buf NOT fuail H 3 Par A input has data
1 i Parallel B cutput buf FULL Poport 3 Parallel A NOT ready |,
D4 A H M/A i all ouvtput ports ready for cata:
: L 2 Command,” Ser &,
3 HE £ Ser B, Parsliel E
1 H NA i output ports -8B NOT ready
D5 1/¢ H not us=zed H not used
D& o t Bzrial B no break i Mote: It is important to  razmember
i i Gerial B break received ! that the port status should ba
———————— S - ~———-———= | checked BEFORE  the buffer—Ffull
n7 2 { Serial & no break i status. Failure *to do this will
1 P Sarizl 4 break recsived { reselt in last data when =2 butfer
P fills up 110 '
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BI/O-IB WIRED AS
A SERIAL INTERFACE

- . . - NIEREAVE o FRAME
16>t e 2y nr;D GND
15>——oN.C. TOMF T ¢os ta1 $he SOLDER

5
14 ] 36> DTR
13 5> cTs
|2>—1 JUpRo AJZ
JuﬂlA 25 ? D0231
2
2 oz [2> Tx
JU OT—
22Uo {3> Rx
.__—08
b >
10> {6 > DSR
S yu
0,34
9 (3@ > RTS
- LOGIC
(l:NDe/ D GND
IGJ{)?N NOTES$ J2
l« CONNECTOR PIN NUMBERING
DIP SOCKET AS SEEN FROM COMPONENT SIDE
OF BOARD _
2- Rl—R3=202K TO lOKﬂ5 I/4W’ 5%
BI/O-IB WIRED AS
A PARALLEL INTERFACE
3> —{T> B¢
5 > {1a> B
7 > 2> B2
9 > [I5> B3
"> 3> B4
12 > {ie> B5
5> —{4> B6
17 > 7> 87
I9 {5 > ATK
03 uu26
21 . {ig> STB
25 >———o +5

24-26 > 7 LOGIC

’ {z> GND -
JIP I S r—— Je
26 PIN L I N DB-25
P.C.SOCKET 1 13° = B

I :, B 2 I gl TiTLE
I 3] 1§ 2| LINTERCONNECT 8D/ »
| g | = §§| DATE /0,
] <
| = I : §E| SCALE
| Hi »
) :EOI Stumpliway Products Company
AT s @
P b——
I ! [} o )
.1 * 21 C22 g4

SERIAL SIDE LEGEND



Assembly Instructions for the BIO—IBR Interconnect Board

The BIO-IBR i= an adapter board used as an aid in hardware
interfacing. With a DB-25 connector, this board mounts tc an opening
in the rear panel af your computer. A ribbon cable then extends back

to the proper port of the RBRI/0-1i, connectorized at both ends. The
same FC board can function as either a zerial or parallel intercon—
nect, depending on how {and which} parts are inserted. dhen wired

for serial operation, pull—up resistors and jumpers ars provided to
=implify the definition of the handshake protocol, and whether the
i/0 device is a “"receiver" or “trancsmitter”. bWhen wired for parallel
operation, a jumper {Jit 25) may be installed to connect the ETE® o
ACK* lines, if the peripheral does not provide the acknowliedge.

SERTAL CONNECTION

First check the board on both sides visually and with an

shorts betwsen runners. The component side is the

"Component Side for Serial 170", Thnzert the foilowing
L3 Ri, R2, R3 Resictor, 1 Kohm, 174 W., 5%, carbon films
£z €1 Capacitor, .01 ufF, 25 V., +80/-20 %, ceramic gisc
£y C=2 Capacitor, 1% uF, 16 VY., +/—- Z20¥, Al. electreolivytic

NOTE: Observe polarity as marked on board!!

The parts abovs are needsd only it the peripheral requires pull-up
resistors on the DTR, CTS, % DER lines.

Il Pin headsr strips,
JU 21,22 ——

Ju 2E-25 ——

row, .01° centers, .DZ2E
trip of 5 pins
trips of 2 pins each

W e

e b

JU 21 & 22 allow the sense for the TX % RX lines %o bs easly
reversed, depending on whether the peripheral is defined as the
*transmitter”™ or “receiver’ i{see EIA RS-232 spect.

Ju 23, 24, & 25 allow the use of RTS to provide the strobe signal for
the DTR, CTS. and/or DSR lines, as an alternative to ths pull-up
resistors. {Refer o schematic on other side of these instructions.?

£y J18 DIF IC Socket, 1& pin

£y Jz Connector, P.C. mount, DB 235 style, rit. angle, female
AMP # 2046584-1 or eguiv.

Mounting hardware! screw, 4-40 x 3/8%, nut, lockwasher

Shorting iumpers, as raguirad :

L3
L1

L odx
n
v

FARALLEL CONNECTION
Insert the fcllowing parts on the side marked "Paralisl Interface”:

I3 Pin header strip, as abave;

J1P 2 rows 13 pins Jdid Zb I row of 2 pins
£y 32 Connector, F.C. mount, DB 25 style, right angle pins
male or female, =2c reguired

£1 Hardware; as above

CONMECTOR ASSEMBLIES
Serial Interface: 2 Ft., i& conductor ribbon cable, 250" spacing

i 16 pin DIP piug A-P # F25120-146-R

i 24 pin IDE plug A-F # S25110-26-R

Farallel Interface: Ft., 26 conductor ribbon cable, as above

24 pin IDC plug, as above

R



ORIXERI NG IN#DRHQTIDN Gt 10, 1984

T0 ORDER —— Flease check the items desired:

PROTOTYPING BOARD price inftormation:

PTE-1 with documentation
L1 Bare board
Ll Complete kit
L1l Assembled and tested
[l Complete instructicn manual (Refundable
with PTB-1 purchacse}

R
a
u
ot

BUFFERED I/0 EOARD price information:

BI/0-1 with documentation and ROM 1 sowce code.
[l Bare board with heat—-sink
£1 Complete kit, &4k, WITH eprom % source
£l As=embled and soldered, but WITHOUT 1c’s
or eprom. You use vouwr own, and test it.
Il Acsembled and tested, with &4 Khvte of $325. 00
ram, 3.62 MHz crystal, and source code.

BIi/fO0 Interface board. This board mounts toc the rear
panel of vour computer via a DR-25 connecitor. It
may be wired for serial or parallel port operation

£} BI/0 I-B, bare board w/documentation £

{1 Complete kit, serial or parallel op=r. £

L1 Assembled and tested, serial operation %

£3 Assembled and tested, parallel operation g =

Miscellaneous

[J] Eerial cable assembly for BI/G I-B, 1.3 fL. $ 10,725
£l Parzllel cable assembly as above £ 8.9%
£l ROM 1 programmed eprom. o0 nd, with source & Z0.00
£ LCrystal, 3.62B82 MHz. £ T7.00
[ I-C zet with programmed =prom $145. 50

Documentation
[l Complete instructicn manual, less source code 3 5.00
[3 Sowrce code for ROM 1 F
{Both above refundable with BIJO-1 purchase!?

[l Source code for Utility Program below s 20,00
L3 Disk, containing the source and data files for

the eprom, ROM 1, and a utility program for

easy formatting of the BI/0-1 for your svystem

8" s=s,=d4) $ 35,00

Please add $3.00 for shipping & handling
{or $1.50 for documentation only)

ToOvAL
{Pilease add to SUB-TOTAL on other =ide?

“0rdering information continued on other side>



ORDERING TNFORMAST ION CONT INUUED

VDE-AZ Video Roard can be ordered in 3 ways:

{1 EBare board with standard 24 x BO souwrrce code, + 49.50
:ncludes heat sink and phono connector.
{1 Complete kit less crystal & eproms (Order 127.50

eproms & crystal to match Rel #, below?

f1 Assembled % soldered, but WITHOUWY IC s/eproms $182. 59
vou get your own & test. {state crystal Freq?
VDE-AT Assembled and tested, with programmed eproms
1 With standerd 24 « B8O source code $249 . 00
£ With VIDSTAR {(Wordstsr/dBase 11) source code 279.00
[3 With VIDSTAR 25th iine non-scrolling, status 205,00

"UIDSTAR" emulates the Televideo 220 terminal!

O 3 Fre—programmed eproms for ahove source cod
£1 Relea=ze i 2?4 lines » BO characters, st
[l FRelease = VIDETAR for Wordstar / dBASE
£l Release 4 VIDSTAR 25th line nen-scroll

Character GSenerator eproms, ~271&, 450 nS {(ok at 4
£3 ROM Std. alpha-numeric, 5 x 7 matrix % l1-c
£1 R9M Graphics, Sresk. & Potpourri (no socurce)

[

S58D CF/M{tm) Disc (inc ROM 23
24 iines x BO charactesrs, std.
YIDSTAR for Wordstar ¢ dBASE II
VIDETAR with T5th line rnonscro

Source and Data
[ Release
{1 Release
[l Felease

wire leads, for Rel’s f.x

{60 H - usSA)
ES {50 Hr. - foreign?
For Rel. 2.3 {chsalets) and 4. only
{1 11.340 MHz cryvstal (&0 Hz. - USA: 5.
L 2.4500 MHz crystal (S0 Hz. — {foreign) 1507

Miscellaneous
[1 Serisl Keyboard paort
£1 Trim—pot set (2 — 20
£1 78275 CRT contreller
£l Complete set of IC =

sdapter *=x

Documentation C
[3 Releacse 1uxa
[3 Felease
£l Release 4.,
E3 No scurce list
( * Refundable with YDB-A purchase:?

Please add %%.00 for shipping % handling
(or $1.5C for documentetion oniy? SUB-TOTAL

{ 111. residents please add 7% sales tax

Prices subject to change without notice TOTAL

£1 visa / [1 MASTERCARD NO.

Expiration date __ ____ ___ Init. ______
L3 Send C.0.D. £ Payment enclosed Amount &__
Mail tTol SIMPLIWAY FRODUCTE CO. or Fhone:!
F.0. Box 601 {312y 359 -
Hoffman Estates, Il.
50195 #*# COMING SOON ©!
The form below is your shipping label. Please type or print:

Ship To: Name

Address

City

State ZIF



