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SECTION 1.0 GENERAL DESCRIPTION

The Aerotech PButtered Readout is a S digit (&
digit optional) plus sign LLED readout. This readout
is capable of counting rates up to 1 MH: and will
operate in either CL/Dir or the CW CL/CCW CL mode of

aperation. Buffered outputs are available through &
14 pin DIF socket. The Aerotech Buffered Readout
consists of 2 FC Boards: the Counter and Logic EBoard
and the Display card. The Counter and Logic Board
contains the power section, control logic, ctounter and
the output buffers. The display card, which plugs

inte the Logic Board, contains the display LEDs,
their drivers, and current limiting resistors.



SECTION 2.0 INSTALLATION

A. DC POWER REQUIREMENTS

The readout can be operated from either 340

VBE or 12-14 VDC. NOTE: For 40 volt operation,
do NET jumper 7-8. Operation with this jumper
will result in damage to readout if 40 vaolts isg
applied.

1. 40 Volts at 314 mA.

2. 12-14 volts at 278 mA (Jump 7-B)
Z. Fower connection to Readout

4. 40/12~-14V - J2, FPin 1

5. Com - J2, Fin 2

B. SIGNAL REQUIREMENTS

The signals required by the Readout are
Reset and CW CL/CCW CL or CL/Dir. All 3 inputs
operate at OV for LO and SV for HI. Selection of
CWw CL/CCW CL or CL/Dir is accomplished by 2
jumpers as shown below.

MODE JUMPERS
CL/Dir 1-2, 4-4
Cw CTLsCcCW CL 2-3, S-&
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Input Conmections to Readout

SIGNAL PIN #
CwW CL/CL J2-3
CCW CTL/Dir Jo-4
Reset JZ2-5
Signal Common J2-6 (as reguired)

c. READOUT OUTPUT CONNECTIONS

A 16 pin DIF Socket provides a multiplexed
BCD type output of the readout. Refer to section
F-5 in this manual for information concerning
these signals.

_—hae EELooS.8s S =22 =L =2

SIGNAL PIN #
DIR 3
1 17
2 4
Digit z : 12
4 5
S 11
6 &
1 1
BCD 2 1S
4 2
8 14



GND
GND
Spare

Spare

2-3

10

16



SECTION 3.0 OPERATION

NOTE:

EBefore applying power, refer toc section 2-1, as
damage to readout may result if not done
properly.

RESET

To reset readout, FReset line must be placed

L0 (OV) all other times Reset line must be HI
{(+5V) .

CL/DIR

To operate in the CL/DIR mode, use jumpers
1-2, and 4-4 (jumpers 2-Z and S-6 are out).
Positive going clock pulses with a minimum pulse
duration of .5 uSec. are required by the clock
input line. The count occurs om the negative
going edge of the clock, and because of this the
direction line should not be changed until the
clock pulse has returned LO (OV). The counter
will count up with the direction line HI (5V) and
down when the direction line is LO (0OV).

CW CL/CCH CL

For CW TL/CCW CL mode, jumpers 2-3 and S5-& are
reguired {(jumpers 1-2 and 4-6 are out}. Apply
negative clock pulses with & minimum duration of
.5 uBec. to CW CL to count up or te CCW TL to
count down. Counting otcuwrs on the positive
transition of the clock pulse. Both clock lines
mutst be HI (35VY) when not receiving cloack pulses.

DISPLAY

The display used in the Aerotech Buffered

Readout is a S digit (& optional), with sign, LED
readout.

The sign is represented by a single LED
which, when lit, indicates a minus number (CCW
rotation of motor).
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BUFFERED OUTPUT SI1IGNALS

Multiplexed ECD coded ocutputs are available
from J1 {refer to section 2.3 for pin
configuration). J1 contains & digit strobe
lines, 4 BCD lines, 1 directien line, and 1 SET
line. The & digit strobe lines are sequentially
scanned from MSD to LSD at a rate of 2K to 6.8K
digits per second. The 4 BCD lines represent the
magnitude of the digit being strobed (made HI}.
To decode the number represented by the
multiplexed BCD outputs, begin with digit #6
(MSD). When this digit goes H] the EBCD lines will
represent the wvalue for digit #6. After &b
returns LO, digit #5 will go HI and is decoded
the same as digit #6. Decoding is continued in
this same manner to digit #1 (LSD), after which
the digit strobe rolls over from digit #1 back to
digit #6. Following is an example of one readout
cycle. Example:

HI (SvV) = 1 LO (V) = O
DIGIT LINES BCD L INES DECIMAL
654321 8421 Eguivalent
1 OO0 Q¢ O 0 01 1 (MSE)
010000 0010 2
OO0 1000 Q100 4
000100 1 000 B8
000 01O 1 001 9
O 00 001 o101 5 (LSD)

Value of Number = 124895

A DIR line is also present at J1 which tells
whether the number from the readout is positive
(CW) or negative (CCW). I+ the DIR line is high,
the number 1s positive: if LO, the number is
negative.

The SET line is used to SET the digit strobe
to the MSD, it also disables the display. The
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main purpose of this is to allow synchronization
ot the start of the scan with external devices.
SET is activated by making its line LO (OV).
When SET is made HI (SV) again, scanning will
begin starting from the MSD (#4), and the display
will be visible again. The BET input should not
be held LO for more than a second when operating
from & 44 volt supply.

Following 15 an example circuit which will
convert the seqguentially scanned digit outputs to
a parallel form.

To Readout
Digit Strobe QOutputs

+8 *5 +4 +*3 »2 *1 DIR
172 31] 8 11 5 12 4 13 3
172 J1
51K
BF:LJAA ¥ —— . 4 — —.—
41 2 —"WAv . = > 4 9 4 ¥
2 f 5—\A— - ’- ¥
111 v +-
To R“do‘It "L M Lo P -
BCD Outputs I e i o "] I b —h""
s hol o JGah | ] aves | | aonz | | avaz | ] sasz | | Laich
4042
SET ho 4042 4042 4042 4042 4042
6 Mso u N N 1 ‘uss
7 +V oI R R 2= o e SV o e g =7y e 0 Y o v
GND 18 - ' - e
bl
4042 ] - X¥Xx¥ X¥xx ¥ XXX 0000 -XT-X-] OtN - DIR
w (-3 -X -3 -] [-R-X-N-] N~ 0000 D wN-
™ o000 DYN~ LR K
Pin 18 - + vy ceTNT
Pin 8 - COM ) BCD Number and Direction



SECTION 4.0 CIRCUIT DESCRIPTION

A-

RESET

The Reset circuit is composed of a level
shifter (M3} and inverter {M4) which resets
counter (M7).

CL/DIR

In the CL/DIR mode CL pulses are applied to
the CL input (J2-3) and are sent to level shifter
M5, The clock pulses are then inverted by M3.
From M3I the inverted pulses are applied to M4
which acts as a very short delay to help insure
that the counter receives the direction signal
before the clock pulse. From M4 the clock signal
is applied to the COUNT inmput of the counter
(M7} .

The direction signal is applied to the DIR
input (3J2-4) and is sent to level shifter (M5).
The output Ffrom the level shifter is used to
latch the direction latch, which is composed of 2
nand gates (M3, The outputs of this latch are
applied to 2 mand gates (MZ) which are gated by
the ZERO output from the counter. The ZERO
output is HI when counter is equal to zero. The
outputs of the nand gates are sent to the sign
latch which is composed of 2 nand gates (M2).
Finally exclusive or gate (M4) determines the
direction the is required to count and applies
this direction +tgo the UF/DOWN input of the
counter (M7),

Cw CL/CCwW CL

In CW CL/CCW CL operation, both clock inputs
are sent through level shifters (M5} after which
the clock signals are applied to the inputs of
nand gate (M3}, The output of nand gate (M3) is
applied to inverting nand gate (MZ), then to
delay gate (M4) and finally to the counter (M7)
COUNT input.

The counter UFP/DOWN sigrnal is obtained in
the fallowing manner.



CW CL and CCw EL are applied to the
direction latch (MI) which becomes set with the
direction. The outputs of the direction latch
are sent to gated nand gates (M2). These nand
gates are gated by the :tero signal which otcurs
when the counter is equal to zero. The outputs
cf the nand gates are used to latch the sign
lateh (MZ2). Exclusive DR (M4) now determines the
direction the counter must drive and acplies the
UF/DOWN signal toc the counter (M7).

DISPLAY

The display is multiplered S digit (&
optionali, plus sign LED readout. The LED drive
signals are sent from counter (M7) to the digit
drivers (MB) and segment drivers (Ml). FResistors
(RB-R13) limit display current. The sign lamp is
driven by MB which obtains its input Ffrom the
sign latch MZ.

BUFFERED OUTPUT CIRCUIT

The serial BCD outputs from the Readout are
buffered by non-inverting level shifters (Mt,
M&Y.  The SET input is sent to level shifter (MS)
toc the SET input of counter (M7).,



B
Buftfered output circuits. 4-2
EBuffered output signals, 3-2,.

Cc

Circuit description, 3X-4
CL/DIR, 3-1., 4-1

CW CL/CCW Ct., 3-1, 4-1, 4-2

D
DC power reguirements, 2-1
Display, 3-1, 4-2

I
Input connections, 2-2

Installation, 2-1

R

Readout output connections, 2-2,

Reset, 3-1, 4-1

S
Signal reguirements, 2-1
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AEROTECH'

Warranty and Field Service Policy

Aerotech, Inc. warrants its products to be free from de-
fects caused by faulty materials or poor workmanship
for a period of one year from date of shipment from
Aerotech. Seller’s liability is limited to replacing, repair-
ing or issuing credit, at its option, for any products
which are returned by the original purchaser during the
one-year period. Seller makes no warranty that its
products are fit for the use or purpose 10 which they
may be put by the buyer, whether or not such use or
purpose has been disclosed to seller in specifications
or drawings previously or subsequently provided seller,
and whether or not seller’s products are specifically
designed and/or manufactured by seller for buyer’s
use or purpose. Aerotech's liability on any claim for
loss or damage arising out of the sale, resaie or use of
any of its products shall in no event exceed the selling
price of the unit.

Returning Goods Procedure

Claims for incorrect or defective materials must be filed
within thirty (30) days from delivery at buyer’s place of
business. No units or systems may be returned, in or
out of warranty, without first obtaining approval from
the seller, and no claim will be allowed nor credit given
for units or systems returned without such approval.

Returned Goods Warranty Determination

If possible, after approval from Aerotech, the defective
unit or system is to be returned to the factory with state-
ment of problem and transportation prepaid (no c.o.d.
or collect freight shipments will be accepted). Atter
Aerotech’s in-plant examination, warranty or out-of-
warranty status will be determined. If upon Aerotech’s
examination of such unit or system, warrantied defects
exist, then the unit or system will be repaired at no
charge and shipped, prepaid, back to the buyer. if an
out-of-warranty situation exists, the buyer shall be

notified of the repair cost immediately. At such time, the
buyer must issue a purchase order 10 cover the cost of
the repair or authorize the unit or system to be shipped
back as is, at the buyer’s expense.,

On-Site Warranty Repair

If the system or unit cannot be made functional by tele-
phone assistance or by sending and having customer
install replacement parts, and cannot be returned to
the Aerotech factory for repair, and if it is determined
that the problem could be warranty-related, then the
following policy applies:

Aerotech will provide an on-site field service represent-
ative in a reasonable amount of time, provided that the
customer issues a bona-fide purchase order to Aero-
tech covering all transportation and subsistence costs.
For warranty repairs, customer witl not be charged for
cost of labor and material.

If during the on-site repair it is determined the problem
1s not warranty related, then the terms and conditions
stated in the following "'On-Site Non-Warranty Repait "
section apply.

On-Site Non-Warranty Repair

i system or unit cannot be made functional by no-
charge telephone assistance or purchased replace-
ment parts cannot be returned to the Aerotech factory
for repair, then the foliowing field service policy appties:

Aerotech will provide an on-site field service represent-
ative in a reasonable amount of time, provided that the
customer issues & bona-fide purchase order to Aero-
tech covering all transportation and subsistence costs
and the prevailing cost per hour including travel time
necessary to complete the repair.
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