
The Programmable Keypad Encoder USE145

The USE145 Key pad En coder pro vides an
in ter face be tween a matrix- type key pad and 
a com puter sys tem with an RS232 se rial
port, IBM PC/XT or IBM PC/AT key board
port. The key pad ma trix can be from 1x23 to
12x12, the only con straint be ing that the to -
tal number of leads is not to ex ceed 24.

It is fully pro gram ma ble and stores all con -
figu ra tion pa rame ters, such as ma trix size,
pin out, in ter face type , Baud rate, and key-
 codes in the non- volatile mem ory. Any of

these pa rame ters can be changed us ing the 
pro gram ming util ity “USECON”.

The USE145 is pow ered up from +5 V DC. It
does not need a ± 12 V power sup ply to get
true RS232 com pati bil ity.

In ad di tion, USE145 can work in par al lel
with a stan dard IBM AT/XT key board. 

Operation of the USE145 and its interfaces

The USE145 en coder has two bidi rec tional
in ter faces: RS232, and IBM PC/XT or
PC/AT. The user can con fig ure the USE145
to op er ate ei ther as an RS232 key board en -
coder, or as an IBM PC/XT or PC/AT com -
pati ble key board en coder. De pend ing upon
the mode of op era tion, the USE145 sends a
key code only when a key is pressed
(“make”-code), or it can send a code for
both key clo sure and key open ing (“make”-
and “break”-codes). In RS232 mode only
“make”-codes are sent, while IBM PC/XT
and PC/AT modes re quire both “make”- and
“break”-codes. In all three modes the
USE145 sup ports “type matic” and “rollo ver” 
func tions.

DEBOUNCING. The tech nique used by the
USE145 to debounce the keys is sim ple: the 
whole ma trix is scanned once ev ery 20 mil li -
sec onds, and so is ev ery key in the key pad.
Once a clo sure is de tected and reg is tered,

mul ti ple clo sures caused by the bounce do
not mat ter. The next scan co mes in 20 mil li -
sec onds, which is more than enough for any 
rea son able bounce to sub side, yet fast
enough to reg is ter any pos si ble fast-re peat -
ing (man u ally done) key-clo sure.

TYPE MATIC. “Type matic” re fers to a func -
tion in which the en coder re peat edly sends
a “make”-code for a key which is held down.
When it first de tects key clo sure it sends a
key code once, and then waits for a speci -
fied pe riod of time (the “type matic de lay”). If
the key is still held down af ter the de lay ex -
pires, it starts send ing key codes at a speci -
fied rate per sec ond (the “type matic
pe riod”). It will stop send ing key codes when 
the key is re leased or when an other key is
pressed. Both “type matic de lay” and “type -
matic pe riod” can be de fined within
USECON. Type matic ac tion can be dis -
abled if nec es sary by se lect ing a “type matic
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pe riod” equal to in fin ity (seef USECON
manual).  

ROLLO VER. “Rollo ver” re fers to a func tion
in which the en coder  trans mits the
“make”-code for a sec ond key if it is pressed 
and while the first pressed key hasn’t been
re leased. If type matic ac tion is in prog ress
when the sec ond key is pressed, the
USE145 stops type matic ac tion for the first
key, sends a “make”-code for the sec ond
key, and starts send ing key codes for the
sec ond key if it is held down for longer than
the “type matic de lay”. “Rollo ver” ac tion is
not lim ited to two keys. In fact, any number
of keys can be “rolled over”. 
Rollo ver func tion is op tional and may be dis -
abled while pro gram ming the USE145 from

USECON pro gram.  If the rollo ver is dis -
abled and you press a sec ond key with out
re leas ing the first one, the en coder will dis -
re gard the sec ond press ing. If the type matic 
ac tion was in ef fect at that mo ment, the
“make”-code will con tinue to be re peat edly
sent for the first pressed key. It will con sider
the first key re leased only when no key is
pressed any more.

There are some dif fer ences in the way the
USE145 func tions in RS232, IBM PC/XT
and IBM PC/AT modes. A brief de scrip tion
of these dif fer ences fol lows.

RS232 MODE. In the RS232 mode the
USE145 trans mits a key code when a key is
pressed and trans mits noth ing when the key 
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Figure 1
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is re leased. If a key is held down and type -
matic (or re peat ing) ac tion is en abled,  the
USE145 starts send ing key code at the rate
speci fied by “type matic pe riod” af ter “type -
matic de lay” has ex pired. It will stop send ing 
key code when the key is re leased or when
a dif fer ent key is pressed. 

SHIFT KEYS. In the RS232 mode up to two
keys can be des ig nated as shift keys,
“Shift1" and ”Shift2". Any key can be se -
lected as a shift key (see “De fine Shift Key”
in the USECON guide). All other keys have
two key codes: nor mal and shifted. If one (or 
both) of the Shift key(s) is pressed, the
USE145 does not send its code. In stead it
sends the sec ond  (“shifted”) key code for

what ever other key is pressed to gether with
Shift key(s).

PC/XT MODE. In this mode the USE145
treats each key as a Make/Break key. In
other words, it sends “make”-code when the 
key is pressed and it sends “break”-code
when the key is re leased. In PC/XT mode a
“make”-code should have its Most Sig nifi -
cant Bit (MSB) cleared, mean ing that the
code should be less than 128. The
“break”-code is ob tained from the “make” by 
add ing 128 (hav ing the MSB set). If type -
matic ac tion is en abled, “make”-code is pe -
ri odi cally sent while the key is pressed and
one “break”-code is sent when the key is re -
leased.
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Figure 2
USE145 Connection Diagram
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PC/AT MODE. In PC/AT mode the USE145
also han dles each key as Make/Break, but
here the “break”-code con sists of two bytes: 
a spe cial “break”-pr efix (hex F0) and the
“make”-code for that key. The type matic ac -
tion is simi lar to that of PC/XT mode.

Please note that al though both PC/AT and
PC/XT modes have the same con nec tor
pin out there are sub stan tial dif fer ences be -
tween the two pro to cols. The USE145 must
al ways be con fig ured for the type of com -
puter  it is con nected to.

PAR AL LEL KEY BOARD. Key pads are
usu ally de signed to be used in  equip ment
where speedy typ ing is not the way of en ter -
ing in for ma tion (like in in dus trial con trol lers,
medi cal equip ment, etc.). How ever, some
ap pli ca tions do re quire regu lar typ ing along
with en ter ing spe cial in for ma tion from a key -
pad. 

An other ex am ple is an in dus trial de vice
where a de signer wants to give an op era tor
only lim ited ac cess to a sys tem’s re sources
while a field serv ice en gi neer will need more 
ac cess to run di ag nos tics or make re con -
figu ra tions. 

For such cases  an ex ter nal key board han -
dling ca pa bil ity is ex tremely use ful.The
USE145 can be con nected  as a “wedge”
de vice with IBM key board plugged into it for
both AT and XT in ter face modes. The
USE145 pro vides bi- directional re trans lat -
ing of in for ma tion be tween com puter and
the key board. If the user presses a key on a
key pad, the USE145 will send its own key-
 codes as well. This way, both the USE145
and a stan dard key board can op er ate at the
same time (or in “par al lel”).The re trans lat ing 
is fully trans par ent so the key board op er -
ates as usual, in clud ing LED in di ca tors. An -
other USE145 can be plugged in in stead of
the key board. Ac tu ally, any number of them
can be daisy- chained. 

This fea ture al lows you to have mul ti ple key -
pads in dif fer ent lo ca tions con nected to the
same com puter.

To plug an ex ter nal key board into the
USE145 use ei ther J6 DIN5 con nec tor (al -
lows to plug key board di rectly) or pins as -
signed for this pur pose in J2 or J7
con nec tors (then you will have to make an
adaptor- cable).

BUZZER. This op tion al lows you to pro duce 
a beep (or an other audi ble sig nal) for every
key- closure on the key pad (but not on the
par al lel key board). Op tion ally the beep can
be ei ther on first key- closure only or every
time the “make” code is sent when the type -
matic ac tion is in prog ress.

Both on board and ex ter nal “self- drive” type
buzz ers can be used. In the first case you
can ei ther use an ex ter nal power sup ply
(BUZZ SUP PLY in put, see Fig. 2), or 5V al -
ready used in the USE145. The USE145
board can ac com mo date buzz ers with lead
spac ing of ei ther 0.2” or 0.3” such as TMB or 
HMB types from STAR MI CRON ICS or
simi lar. The ex ter nal/in ter nal power sup ply
op tion is se lected by the jumper JP1. 

If you use an ex ter nal buzzer, the USE145
pro vides an “open col lec tor” out put “BUZ -
ZOUT”, (Fig. 2) which al lows you to con nect
a buzzer with maxi mum rat ings up to 20
V/100 mA. The out put pro vides a sin gle
nega tive pulse 60 msec du ra tion.You can
also use this out put to con trol other types of
sig nal ing de vices. 

POWER SUP PLY. The USE145 re quires a
sin gle + 5 V  DC power sup ply. Typi cal cur -
rent con sump tion is 25 mA.

STANDARD CON NEC TORS. There are
two dual- row 0.1" head ers  – J1 and J4, and
two DIN 5- pin fe male con nec tors – J5 and
J6  (the same type used in the IBM PC/XT
and PC/AT).
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J1 is a 2x25 right- angle header that pro -
vides con nec tions to a key pad. The pins in
both rows are con nected in par al lel so that a
key pad with two con nec tor tails, or two or
more sepa rate key pads can be con nected
to the USE145 with out me chani cal re stric -
tions.

J4 is a straight 2x5 header. It pro vides for
the RS232, PC/XT or PC/AT in ter faces to
com puter, and power sup ply con nec tions.
Pin #9 has been re moved to serve as a key.

OP TIONAL CON NEC TORS. J2 and J3
(2x5 head ers) pro vide di rect con nec tion  for
Zi atech in dus trial com put ers.

 J7 (1x3 header) has the out put for the ex ter -
nal buzzer and the in put for an ex ter nal
power sup ply for op tional built- in buzzer.

J8 (RJ11) has out puts for RS232 and XT/AT
in ter faces.

J9 (DB9 fe male) is a stan dard RS232 re cep -
ta cle.

Con nec tors J2, J3 and J4 can op tion ally be
se lected as latch ing head ers to be
vibration- proof.

Fig ure 1 shows the po si tion of all the con -
nec tors, to gether with the mount ing di men -
sions for the USE145, Fig ure 2 shows their
pin outs 

PRO GRAM MING THE EN CODER. The
USE145 is pro grammed with USECON
(USE145 CONfigu ra tion util ity) to set or
change any its pa rame ters, such as in ter face
type, Baud rate, key pad pin out, etc. It also al -
lows us ers to save or re call all pa rame ters to
or from a disk file. The pro gram ming is done
through COM1/COM2 se rial port. 

PRO GRAM MING ADAP TOR. A pro gram -
ming adap tor is avail able for the USE145. It
comes with a power sup ply and all re quired
con nec tions.  This adap tor plugs into con -
nec tor J4 on the USE145 and into the male
9- pin DB9  port con nec tor of the PC’s se rial
port. 
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