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FEATURES

DESCRIPTION Hybrid technology results in low
e . C weight, low power consumption, very
The HDSC-14" is a versatile multiplying high reliability, and a wider operating e ONE HYBRID MODULE

fiigital-to-analog converter. The digital temperature range. A new, improved CONTAINS COMPLETE D/s
|'npu_t represents angle.and the output circuit design allows higher accuracy AND D/R CONVERTER

is pin programmable enher.fﬂr resolver and reduces the output scale factor so
type sin/cos or for three-line synchro that the output can drive displays

output. The reference input will accept . t line-to-line voltage
directly. The output line-to o PIN PROGRAMMABLE FOR

any waveform, even a sawtooth for .., pe scaled by external resistors.

CRT drive. Because the reference iS (o features include high AC and SYNCHRO OR RESOLVER

D.C. coupled to the output, the [ oommon mode rejection at the re- ouTPUT

HDSC-14 can be used in many €on- o ence input and output short circuit

figurations: protection.
With a synchro or resglver rfzf}arence APPLICATIONS e VERSATILE FUNCTION
mpa;th, thirHgsﬁ-a:_‘:ol_smio?‘:?:ags: Because of its high reliability, small MODULE WITH MANY
i:::tgrro g size and low power consumption, the APPLICATIONS BECAUSE D.C

’ hybrid HDSC-14 is ideal for remotely COUPLED REFERENCE

With a D.C. reference input, the unit  |ocated and hard to access equipment, M
can be used as a hybrid digital-to- and suited to the most stringent and ACCEPTS ANY WAVEFOR
sin/cos DC converter. severe industrial and military ground

. . or avionics applications. All units are
ut propor-
With the reference input prop processed to MIL-STD-883 Class C, ® ACCURACY: +4 minutes

tional to the radius vector, the . :
with Class B processing as a stand
r to rectan- . ard
HDSC-14 converts pola option.

gular coordinates.

With a sawtooth reference input and  Among the many possible applications ® [OGIC: '
a rotating digital input, the modyle are computer based systems in which CMOS and TTL compaf’b’e
can generate a cartwheel rotating digital information is processed, such Paralle/ binary angle input

sweep for PPI displays. as simulators, flight trainers, flight in-
strumentation, fire control systems

* Packaged in a 36 pin double DIP, the  radar and navigation systems, anq pp
HDSC-14 is the only D/S and D/R con-  displays including moving target in! * POWER REQUIRED: 15V nC

verter complete in one hybrid module.  dicators. and logic voltage supply
e
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JEC'FICATJONS

"Lpphf ovar temperature range, power sup

e any

= refy
1% harmonic distortion in the reference, erence voltage ang frequency range ang

| PARAMETER

‘ -ﬂmmﬁon

ACCURACY AND DYNAMICS
Qutput Accuracy
Djfferential Linearity
Qutput Setting Time

DIGITAL INPUT
Logic Type

Logic Voltage Level V

Load Current

REFERENCE INPUT
| Type

1§
i Frequency Range

|
|
|
Voltage

Input Impedance
Single Ended
Ditferential

4 minutes
41 LSB max
Less than 20 Hsec for

Natural binary angle, paralle|
CMOS ang TTL compatible
Inputs are CMOS tran,
has a 20-80 K5, Pu
V=+445v o +13v
Logic0 =010 *D.?VL
Logic 1 = OBVL oV L
1 4A max plus Pull-up resistor current

Positive logic

sient Protected. Each input
Il-up resistor to VL

Two differential solid state 'Nputs, one for standard
26V input and one Programmable
DC 10 1000 Hz (10 10 KHz with reduce
Standard Input
26V i10%

d accuracy)
Programmahle Input
— L

1.3V min for full output
High voltages are scaled
by adding two series resistars

100 K42 +0.5%
200 K +5%

5 K2£0.5%
10 KR +0.5%

any digital step change

| ANALDG OUTPUT

Type
b Output Current

Max Qutput Voltage (Tracks
| Reference Input Voltage)

Scale Factor Variation

D.C. Offset Each Line to Gnd
Short Circuit Protection

Pin programmable for synchro or resalver made
2 mA rms max

118V rms L-L +0.4% nominal in synchro mode —

6.81V rms L-L +0.4% nominal in resolver mode

Simultaneous amplitude variation in all output
lines as a function of digital angle is +0.2% max

+50 mV max. Varies with input angle

Fully protected

POWER SUPPL j£S

Voltage

Voltage Limits

Max Voltage Without Damage
Current or Impedance

=15V -15V Logic Voltage V
+5% 5% +4.5V 1013V
+18V -18V +16V

30 mA max 30 mA max Z = 1.5 K& min

EMPERATURE RANGES
Operating

-1 Option

-3 Optien

Storage

55°C 1o +125°C
0°Cto+70°C
-55°C to +135°C

CAL CHARACTERISTICS
pe

36 pin double DIP
0.78 x 1.9 x 0.21 inch
(2.0 x 4.8 x 053cm)

0.85 oz (249)

e -~

TRODUCTION

Werter
Hation

®Wn in the block daigram the signal zﬂ
14 is performed by a high accuracy

whose sin and cos outputs have E'Ia
85 a function of the digital input angie.

ECHNICAL INFORMATION

onversion in the
gital to resolver
low scale factor
This resalver

SsEmT T NYee14

Flther amplified by scaling amplifiers for resolver
by an elem:-s blmh amplified and converted to a synchro output
are limiteq Onzc Scott-T, In bothocases, the output line currents
dan 19 2 mA rms max, which is sufficient for driving S/D

verters, solid state control-transformers, and displays. Output
Power amp|ifiers will be required, however, for a driving electro-
mechanical deyicas such as synchros and resolvers.

Output jg
Output, or

The reference conditioner has a differential input with high AC
and DC common mods rejection, so that a reference isolation
transfarmer wij| seldom be required. There are two sets of
reference inputs. The RH, RL input provides the maximum
synchro or resolver output voltage for a standard 26V rms
reference input. The RH", RL" input is used to scale the output
for other reference voltage levels, Series resistors can be added
to the reference input as described below either to accommodate

lower reference lavels far full output, or to reduce the output
level,

The reference conditioner output R is intended for test purposes.

A signal between 2V and 2.5V at R indicates that a reference
input signal is present,

OUTPUT SCALING AND REF, LEVEL ADJUSTMENT

The HDSC-14 operates like 2 multiplying D/A converter in that

the voltage of each output line is directly proportional to the
reference voltage.

The maximum line-to-line levels are determined by the cutput
amplifiers and are nominally 11.8V for synchro output and
6.81V for resolver output. The RH, RL reference input is
designed to provide this nominal output for the standard 26V
reference level, The scaling adjustment is made by two internal
100 K& resistors in series with the reference conditioner input
(see HDSC-14 Block Diagram). The maximum output levels

without distortion are 10% greater than the nominal 11.8V and
6.81V levels.

The RH’', RL' reference input has only 5 K2 internal resistors in
series with the reference conditioner input, so that naminal
line-to-line output is obtained for a reference input of 1.3V, For
higher reference voltages, two resistors R must be inserted in
series with the inputs as shown below. These resistors scale the
HDRSC-14 outputs down to the nominal 11,8V and 681V
levels stated above, or to lower voltages if desired. The magnitude
of the resistors R’ in ohms is calculated as follows:

REF : .Rﬁ all RH'

INPUT R o HDSC-14

VR W-!RL'
—_—

NOMINAL L-L voLTAGE
R’ = 5000 (V-1.3) s
T DESIRED L-L voLTAge LEVEL

OUTPUT PHASING AND OuUTPU

The analog output sj
Synchro output

TSCALE FacTOR

1Iowing Phasing;

$3 — $1 - (RH-RL) Ag (1 4 Al8)) sin g
2;?: gg ; :QE-HL) Ag (1 + AlB)) sin (g +120°)
-RL) As 1+ AlB)) sin (B + 240°)

gnals have the fo

Resolver output
S3 = (RH-R L) A

(1+A(g)) g
u ]
S2= (RH-R|) Ag (1 4 Ala)) :::5?9

/S & D/R coyy g RTERS
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o
ON TABLE
The output amplitudes simultaneously track reference voltage PIN CONNECT! [F
fluctuations becayse they are proportional to (RH-RL), The : Name Pin
rriplituda factor Ag 16 11,8/26 for 11.8Y rrms L. output, The Pin Name Pin Nam,
maximum varjation in Ag from all causes is +0,2%. The term TR 13 BIT 13 25 BIT1 M
f\ (8) "épresents the variation of the amplitude with the digital 1 14 BIT 12 26 NC %)
1PUt angle. A (), which |g called the scale factor variation, is %) +15V BIT 11 27
a8 smaoth function of g without discontinuities and is less than 3 GND 15 TP1
;02% 70r all values-ot'0. Tha total maximumm:verlation in Ao 4 | —15v 16 BIT 10 28 T2
+AA(0)) is therefore +0.4%, 5 TP6 (—10V) 17 BIT 9 29 TP3
VL 18 BIT 8 30 TP4
Because the amplitude factor (RH-RL) Ay (1 + A(6)) varies g 19 BIT7 31 TP
simultaneously on g output lines, it will not be a source of 7 TP7 (R) 5
error when the HDSC-14 js 1o drive a ratiometric system such as 8 RL 20 BIT 6 32 51
a s»l;nch:-o or resolver. However, if the outputs are used inde 9 RL' 21 BIT5 33 S?'
pendently, as in X-Y plotters, th i iati b i
et aCCCI)un‘t. plotters, the amplitude variations must be 10 RH 22 BIT 4 34 S3
1 RH' 23 BIT 3 35 S3 (+SIN)
32 2 3 ‘
51 B st T 12 | BIT14(LSB) || 24 BIT 6 52 (+C0g)
133
HDSC-14  S2 HDSC-14 36
s3 P g3 S2==1+C0S | \oTES:
3134 s2'|33 1. Test points TP1 through TP5 are for factory use only.
= 2. Test point TP6 (—10V) can be used in situations requiring lower
SYNCHRO OUTPUT RESOLVER OUTPUT

power supply voltages and lower out

OUTPUT PIN PROGRAMMING for further information,
——"*UT PIN PROGRAMMING

RELIABILITY
The use of MS| and thin film re

thermal design, results in very
MTBF calculations are availabl

put voltage. Consult factory

3. Test point TP7 (R) can be used for test purposes to detect whether

a reference signal is present. See block diagram.
sistor networks, as well as careful

high MTBF values. Summaries of
€ on request,

AllHDSC-14 hybrids are built inaccordance with requirements of
MIL-STD-883 and are screened

as shown in our Processing Flow
Chart. This screening is based on the requirements of Method

ORDERING INFORMATION
HDSC — 14 - - 8838

5008 except for burn in, which is optional. To specify pre-burn MIL-STD-883 Processing:
in tests and burn in, add 8838 to the Part number. The com- _ STD-8838
puted MTBF value for MIL-STD-883B processing (including 883B = Conforms to MIL-S
burn in) is 1,320,000 hours, Ground Fixed, at 25°C. DDC procedures o
Blank = Same, except pre burnin
MECHANICAL OUTLINE Sl Burs I st ot
S J— = Operating Temperature Ranges (Ambient):
%ooooooooooooooot:l‘og iiigf] ;= _055°C to +°1 250(:
0775 |3 = pi
+005 TOP VIEW 0.600£005 0°Cto+70°C
1
?DOETNHHES 1?()000000(7‘00(":"5C>°C’°J‘:—t \ e
PIN 1 T-—_‘
+ 01 0.086 TYP
DIEMAR _’L—‘-EQS*”OS—" RADIUS APPLICATION NOTE
F |
0.21 MAX 4{0 055 The HDSC. . jifiefs
* R e —— :;lL—RAD‘ TYP el SS(I.; 14 can directly driye our Synchro Booster AMP
f 0.25 MIN .%"? X \ § SBA 25002 and 25004)
0 P AM. TYP. ;
SEATING PLANE ~ — F-T%EOD?JJCUMULATWE D Interconnect th

how
The diagram below shows

€se two Products,
PACKAGE IS KOVAR WITH ELECTROLESS NICKEL PLATING

PINS ARE KOVAR WITH GOLD PLATING: (50 u INCH MIN).
CASE IS ELECTRICALLY FLOATING

“‘ SBA 25002 (40 s
OR
SBA 25004 (0 )
HDSC-14 -ﬂ’——.____ll__ 5
4
ITAL DIGITAL TO - 26 VA
b 4 BITS RESOLVER &l CHRO
ANGLE 1 2 SYN!
INPUT CONVERTER COS0  6.81V my 12 SYNCHRo =52 ) QurPuT
82 BOOSTER 17 gV, L-b
GND 3 AMPLIF|ER [ e
51
AH AL n
84
RH AL
REFERENCE 2
INPUT AH 24
116 V ims
60 0R 400 HZ AL

HDSC-14/SBA coN

TERS
256 D/S& D/R CONVER —"" 4
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