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T/ I C a 1 i b  r a t i on U n i t  I n t e  r f a c e

In t roduc t ion

A dev ice  i s  be ing  used  in  t he  Eng ine  Lab (M-7)  t o  ca l i b r a t e
p re s su re  t r ansduce r s .  The dev i ce ,  name ly ,  t he  "Texas  In s t rumen t s
Ca l ib ra t i on  S t anda rd"  w i l l  measu re  and  p rov ide  ca l i b r a t i on
p re s su re s  w i th  an accu racy  of . 012  of r ead ing .  A manua l  sy s t em
to  con t ro l  t he  dev i ce  was f i r s t  manufac tu red  wi th  a s econd  in
mind  to  complemen t  t he  f i r s t .  The s econd  sys t em was t o  be r emote
in  t he  s ense  t ha t  i t  wou ld  be con t ro l l ed  by t he  PDP 11 /23
min icompu te r ' s  da t a  acqu i s i t i on  sys t em ' s  d ig i t a l  ou tpu t .  Th i s
r epo r t  w i l l  de sc r ibe  the  de s ign  of an  i n t e r f ace  bu i l t  t o  l i nk
bo th  t he  manua l  sy s t em to  t he  min i compu te r ' s  sy s t em to  t he  T / I
ca l i b r a t i on  s t anda rd .

De s i gn  Cr i t e r i a

Supp l i ed  by Texas  In s t rumen t s  was a D ig i t a l  I n t e r f ace  Mode l
178  wh ich  wou ld  accep t  B ina ry  i npu t s  r ang ing  f rom 2θ t o  2 19 . *
The ope ra t i on  of such  a dev i ce  r equ i r ed  a de f in i t e  d ig i t a l  H igh
(1 )  o r  d ig i t a l  Low (0 )  a s  i npu t s  du r ing  ope ra t i on .  For  t he
manua l  con t ro l  sy s t em a +5V (1 )  o r  g round  (0 )  was u sed .  When the
r emote  sys t em was i n t roduced  the  fo l l owing  r equ i r emen t s  had  to  be
me t :

1 )  Bo th  con t ro l  sy s t ems  (manua l  and  r emote )  had  t o  ou tpu t
Pos i t i ve  Log ic .

2) Bo th  had  to  be i ndependen t  of e ach  o the r ’ s  ou tpu t s  w i th
p ro t ec t i on  fo r  each  d ig i t a l  sou rce .

3)  Bo th  had  t o  ope ra t e  a s  i nd iv idua l  d ig i t a l  sou rces .

Wi th  t he  above  c r i t e r i a  t he  fo l l owing  " t ru th  t ab l e "  was
gene ra t ed .

Con t ro l  Swi t ch  Pos i t i on  (Manua l -Enab led )
(Co mp u t e  r -  Enab led )

Manua l  Swi t ch  Ou tpu t

Compu te r  TTL Ou tpu t

In t e r f ace  Ou tpu t  t o  T / l

(1 )  Log ica l  H igh
(0 )  Log ica l  Low
(X) don t ’ t  c a r e .

*No t e : θ S ince  ou r  T / I  c a l i b r a to r  coun t s  to  200 ,000  a max imum of
on ly  2 b ina ry  i npu t s  was r equ i r ed .
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It should be noted that a TTL digital output module exists
in the data acquisition system which was currently used to
operate relays and now is being paralleled to control the Texas
Instrument's calibration unit.

From the "truth table” the following circuit was designed
for each binary input.

VCC

R3

VCC

R4
T2

ICI

To manual
I npu t s IC3

To compu te r  TTL i npu t s

R1 = R2 = 15ΚΩ
T1 = T2 = 2N3707,
ICI = IC2 = N7807

R3 = R4 = 2.2ΚΩ
2N3904

IC3 = N74L532

Interface Circuit
(Typical .17 req.)

Circuit Operation

In the above circuit, transistors are used to enable and
disable the inputs from either the manual or computer input
services. When in the enable mode as dictated by the position of
a control switch (SW1) inputs from each device are "And"ed and
then a "OR"ed before being sent to the T/I calibrator. Note that
only one set of inputs, manual or computer, can be enabled at any
one time in order to make each system totally independent of each
other.



-3-

Wir ing  P inou t s

Bi nary
inpu t
code

2°

’’AND” ga t e
inpu t
Comp.& man.
connec to r
Pin No.

12

compu te r  Pin Out
No. and Max.

’’AND” ga t e
ou tpu t  to
"OR” ga t e

”0R" ga t e
inpu t s  f rom
"AND” ga t e

ou tpu t
from "OR”
ga te s  to
T/ I

13

25 P in
conn on
T/I

1

comp.

11

man.

11

comp .

11

man.

12
Pin
T1

Data
(1)

Mix
312

21 2 SI (2) 312 3 3 2 3 4 2

22 4 R1 (4) 312 6 6 5 6 7 3

23 7 Pl (10) 312 9 9 8 9 10 4

24 18 N1 (20) 312 25 25 30 31 32 5

25 13 Ml (40) 312 15 15 14 15 16 6

2 5 14 LI (100) 312 16 16 17 18 19 7

2 7 17 KI (200) 312 19 19 20 21 22 8

28 30 J I (1) 313 31 31 41 42 33 9

2 9 22 Hl (2) 313 23 23 27 28 29 10

2 10 24 Fl (4) 313 26 26 34 35 36 11

211 27 Fl (10) 313 29 29 38 39 40 12

212 41 DI (20) 313 42 42 12* 13* 14* 13

2 1 3 33 Cl (40) 313 34 34 3* 4* 2* 14

214 35 Bl (100) 313 36 36 6* 7* 8* 15

2 15 38 Al (200) 313 39 39 9* 10* 11* 16

2 16 20 U1 (1) 311 21 21 24 25 26 17

Pin 1 T5V
Pin 43 grd
Pin 5 Enab le

* C i r cu i t  Board #2
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Computer Address Coding

mux 313 mux 312

2°

Example

To set 4096 on computer TTL card and output to T/I

4096 = 2 12 = bit 13

Set mux 313 "20

Call DORTN ("313, "20, 1)

T/I will produce to a pressure equivalent to 4096 decimal counts.

Conclusion

With the existing computer system (PDP 11/23) and T/I
configuration calibrations can now be executed on pressure
transducers while testing, or at any other time. Such a system
enhances the operation of a test system in providing a means to
calibrate pressure devices accurately in a testing environment.

Pressure transducers were previously calibrated off-line by
using a dead-weight standard. This took time after a test run
was completed, and did not permit on-line calibration, or
checking during a test. The system described here has improved
the procedure for gas turbine testing.


