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FEATURES
Synchro or resolver fnputs
Four channels — single module -
Expandable :
12-bit output: resoluﬂon
100-microsecond conversion

57 to 5000-Hz. operatlon
Simultaneous sampling . -

“Capacity-to 40. channel 3+

- Random access:

- CMOSITT t: i:o patlble

Air Data COmputers ~ Robotics — - -
Machine Tool Controls — Data Logging

GENERAL DATA

The 160B100 series-Is a complete 4-channel mulﬂplexed siD.

or R/D converter ¢ontained in a single fow profile module. Any

synchro or resolver line-to-fine voltage between 2.5 and 130 volts

can be speciﬁed at frequencles from 57 Hz to 5. KHz

Up to 40 input channels ¢an be aocommodated bythe addmon.‘
of external input modules. Twaelve bits of parallel binary angle

are converted in less than 100 microseconds per channel. All
channels are simultaneously sampled on negative carrier peaks.

Signal and reféerence iriputs are differential solid state with high -

common mode rejection and inherent transient protedﬂ'on.

. . THEORY- OF OPERATION.
The 1608100-niodule is a complete 4~channel mumplexed SID; :
or R/D-converter (see: figure 4). Each.synchro.or resolveris: = . |- -
connected toa separate input channel. The module contalnsone’ |

- reference processor, theréfore all- input synchros ar resolvms:’f_ S

must share a common reference :

“The- oﬁtputs'frbm ‘each signal input circuilt are two ac vdltiages
"propomonal to’the sine and cosine of the Input angle. These
- signalsare. sampled by the dual sample/hold circuits at a time -

close to the negatrve peaks of the reference waveform The

sampled dc 6utputs are muxad togsther tothe central processor - *
,{_':Input 'lhe MU)V(sarlect lines datermlne which of theae outpuls T

After a conversion cyc!e ls lnmated on'an SC "0"(0 1 trarisit!on
the successive approximation register is reset, Bit 1 is then set
to logic “'0," all other bits remain high, and the SSCT performs

the tngonometric computation: 8 — ¢ = 8in @ cos $-~:cos.8 8in. .

¢. On the next clock 0" to. 1" fransition the D Input to the
register Is set Into bit 1 and bit 2 is set to a logic-*'0." This
operation Is repeated for each register bitin’ tumiuntll the: register

',V_has beerL !llled When the data: goes Imo bit 12;:th
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ELECTRICAL SPECIFICATIONS

Parameter

_ Resolution

Accuracy"
Conversion time
Signal Sample Rate

Channel Access®
Number of Channels

Digital inputs®
Start Convert (SC)

Sample Enable (SE)
Channel Select (A,B,&C)

Digital Outputs
12 Parallel Data Bits

Sample Time Output (ST)

Converter Busy (CB)

Synchro/Resolver Inputs
Input Type®
Input Voltage (EL-1)
Input Impedance
Reference input
Input Type®
Input Voltage (ERH-RL)
Input Impedance
Frequency Range
Power Supplies
+5V
+ 15V
-15V

Temperature Ranges
Operating
Storage
Dimensions
Weight

NOTES:
1. Accuracy applies for:

Value

12 bits (0.088°)

4+ 8.5 minutes

100 us max

Once per reference cycle,
all channels sampled
simultaneously

Random, binary coded

4, expandable to 40

1 to 70 us positive pulse,
leading edge initiates
conversion

Logic ““0” inhibits sample
Binary coded, C used for
expansion

Natural binary angle,
positive logic 2 TTL loads
max

Logic ‘0’ when peak
sampling 2 TTL loads max
100 us max, logic “1”
during conversion 4 TTL
loads max

Differential solid state
2.5 to 130V rms
8.8 (ELL) kohms

Differential solid state
2.5 to 130V rms

6.6 (ERH-RL) kohms
47 Hz to 5 kHz

50 mA max (45 mA typ)
65 mA max (55 mA typ)
90 mA max (80 mA typ)

0° to 70°C
-55° to 125°C
3.4" x 4.0" x 0.47

6.0 oz.

a) +10% signal amplitude and frequency variations
b) 10% signal and reference harmonic distortion

¢) +5% power supply variation

d) over operating temperature range

2. Except during peak sampling.

3. All digital inputs are CMOS with interna!l 33 kohms pull-up to

+5V.

4. Any one stator and/or rotor line may be grounded. Common
mode voitage up to specified L-L voltage have no effect on

operation.

TIMING AND CONTROL
Timing and contro! for the 160B100 are shown in figures 1 thru
3. The basic timing sequence is as follows:

1. Start conversion with a 1 to 70-microsecond start convert (SC)
pulse. The leading edge of the SC pulse will cause a con-
verter busy (CB) pulse to be generated.

2. Select the channel to be converted as described in Table
1 prior to or within one microsecond after the CB leading
edge.

This sequence is repeated for each conversion. A new conversion
can be immediately initiated after the CB pulse goes low.

For best results, the MUX converter should not be commanded
totally asynchronously. if a conversion occurs during a sample time
(ST = 0), errors of several LSB’s are possible. To prevent this,
it is necessary to program the conversions around the ST pulse
or interlock the sample/hold pulse (S/H). An interlock circuit has
to cover the two situations when the sample time can interfere
with the conversion:

1. When the converter is busy (CB = 1), then the S/H pulse
must be inhibited by setting SE to logic “0"” until the
conversion is complete.

2. When the sampler is busy (ST = 0), then the SC pulse
must be delayed untit ST goes to logic ““1.”

It is important to note the manner in which the sample enable input
(SE) affects the S/H generation. When SE = 1, the S/H pulse will
occur at its normal time, near each negative peak of the reference
waveform. The S/H pulse is inhibited only if the SE is at logic ‘0"’
at the moment the ST s initiated. Once the ST begins, a sub-
sequent drop to logic “0” of the SE input will not affect the S/H
pulse completion. If the SE input is brought to logic “1” when the
ST is low, a 10 to 15-microsecond pulse is generated.

The ST pulse is not affected by the SE input; the ST pulse
always occurs at the negative carrier peaks no matter what the
state of the SE input.

The maximum number of conversions per carrier cycle may be
calculated as follows:

minimum period - 15 us
100 us

maximum number of =
conversions/cycle

Channel selection is accomplished by means of a 3-bit binary
address (A, B, & C). C is tied to ground for 4-channel applications.
The channel select code must not be changed during a conversion
cycle (CB = 1). See table 1 for channel select coding.

CHANNEL SELECT CODIN

Table 1 :
A B Cc SELECT
CHANNEL
0 -0 0 1
1 0 0 2
0 1 0 3
1 1 0 4

.
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SAMPLE TIME (ST) PULSE DIAGRAM
Figure 1
REFERENCE
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10 TO 15 MICROSECOND
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Figure 2
17070
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ARROWS INDICATE WHEN EACH BIT HAS BEEN TRIED
TIMING DIAGRAM
Figure 3
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: BLOCK DIAGRAM—160B100 *
LFigurefh L N— : : _ i an . -
o X
TINPUT CHANNELS T [CenTRAL PROCESSOR
s s l SIN @ COMPARATOR I
Sxsoruen ™ —N eur [ Rt T e [ |
INPUT NO. 1 :II:\> CIRCUIT —{&How | - l I cos o TRANSFORMER |
I I
SiH=— | | = |
s s P! LN, biaima
SYNCHRO OR - DUAL
kg [ W T P R
B c c b |
| ,,_I MUX l | b |
SYNGHRO OR S T | | 12-BIT SUCCESSIVE |
RESOLVER :|‘:> clﬁlql:;?j-{'r SAMPLE l | APPROXIMATION REGISTER cB
INPUT NO. 3 . &HOLD | | | ||
| |
| ‘ P! i !
s s |
SYNCHRO OR INPUT DUAII:E ] START T ook |
s g E N T e o |
! | | |
T __ J4d0 L1 ___ I
A
MUX
SELECT [B
c
T T T T T T T T T TREFERENCE !
_ | SAMPLE PROCESSOR |
ST TIME
| GENERATOR éERgossme |
se——— peTECTOR | |
AH ——=T qereRence z90° | |
—=-§ PHASE
a L | BuUFFER i
L - = ___
sc p
B MECHANICAL OUTLINE ORDERING INFORMATION
f
160B Input Reference L-L
O s4 s4Q
§§ }' §“A" ?HAN~| §§ Suffix Type Voltage Voltage Frequency
S5 l_ CHAN cuAN<I %9 100 SYNC 115V ooV 60 Hz
, 4.00 S | 4 2 S 101 SYNC 115V 90V 400 Hz
+0.015 pgpsd H 102 SYNC 26V 11.8v 400 Hz
8 e 103 RSVR 26V 11.8V 400 Hz
adso | 87 v 104 SYNC 26V 11.8V 2.6 kHz
85 9 105 RSVR 26V 11.8V 2.6 kHz
2° 9 106 RSVR 26V 11.8V 5 kHz
O sH 40
8 38 0.150
& a S-S +0.010 The above ordering information lists only the most popular
=9 (NOTE 1)
o &= 0~ —r voltages and frequencies; for other voltages and frequencies
o7 t BOTTOM VIEW consult factory for part number assignment.
:'0_05 2.800 +0.01——= |=—0.30
3.40 +0.015
J_ A (NOTE 2)\0_}_
L b WARRANTY
| SIDE VIEW MIN All units warranted against defects in materials and workmanship
: a2 (TYPICAL) for 1 year from date of shipment. Liability is limited to servicing, -
i NOTES: adjusting, or replacing any CSl product returned to our factory with
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1. Noncumulative.
2. Rigid 0.040 diameter pins for solder-in or plug-in applications.
3. Dimensions are in inches unless otherwise specified.

CONTROL
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delivery charges prepaid. In no case shall our liability exceed the
original purchase price.
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