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\ The AnalogicMP6912 is the smallest, highest-
performance,lowest-powered, and mostversa- -
tile data-acquisition module ever offered to ’ : é\
the system designer. Despite its remarkably .y

compact construction, this plug-in, PC-card TABLE OF CONTENTS,

mountable system provides all the scanning, ‘Theory of Operation i

signal-conditioning, A/D. conversion, and Applications .. vy vieivicrenees 23 °

programming/control/timing  circuitry re- Deggn Fl‘l?aﬂifes cerenaneiaieas 4'2

- k VEIALL v siaaeveercnieranene
quired for multi-channel high-speed 12-bit Analog ntesface Features .. 4
data ‘acquisition. Input Configuration........ 4
: ’ MUX and
OUTSTANDING FEATURES ... SIHDynax_me;....n....... 5
- :

® A completely integrated subsystem — spffilflifstligﬂl?‘ia_li:? gra mmu‘:g g
more consistent, -accurate, and depend- Ordering Guide ....icccvenene 7
able than assemblies of individual modules. Timing DIagrams «..co.avsee-e 8

Qutline Drawings &
Pin Connections ........... 9
Recommended Set-up

? Effective electrostatic and electro-
" magnetic shielding. — to minimize noise

Vpro.blems. . " ' " : Procedure v uuiirenreanan10-11

Height only 0.375" — fits 0.5 spacing. Multiplexer Expansion . 12

i Very high throughput rates — . from ((::Ele]:l:im:“ Procedure ........ 12
100,000 12-bit Muxed, sampled conver- Pmc:dure .. Inside Back Cover

sions/sec to 480,000 smgle-channel 4-bit
conversions/sec.

Extreme flexibility of input/output/con-
trol/format. :

Optional Accessories ....Back Cover

o

# Insulated case can be mounted on two-
sided pc board without shorting etch.

Photo of MP6912
interior with i
mating right
angle con~
nector in
place.

1. Bullt-m complete iR
12-bit hxgh speed successive-
approximation A/D converter — - .-
excellent stability and linearity. o

2. Built-in high-speed mmple-hold — low aperture N S
uncertainty, for precise sample timing, optimum accuracy. - -
3. Built-in premium reference, with excitation-current regulator.

4, Built-in fast, hxgh-stablhty buffer amphfxer -_ hlgh CMRR high lmpedance for optxmum, .i
signal condmomng -

5. Built-in digital-outpuc buffer amphfxers — hxgh fan-out load-nsolated will dtxve cables.
6. Built-in 16-channel Mulnplexer (optmnally expandable) for both single-ended and d1fferent1al inputs

Il'.




NOTE: Many of the circuit features mentioned briefly on
this page are explained in more detail on subsequent pages,
under DESIGN FEATURES.

The MP6912 comprises the following elements:

fa

53

A 16-input-line multiplexer, which may be used in any of
three configurations: 16 single-ended input channels;
8 balanced (true-differential) input channels; or 16
“pseudo-differential”’ input channels, by connecting a
remote ‘‘true ground”, common to all signals, to the
“AMP IN LO" terminal. This basic channel capacity is
expandable essentially without limit by compatlble
accessories (see page 12).

A high-performance differential buffer amplifier, with
two jumper-selectable gains. (In conjunction with pin-
selectable reference voltages, this feature provides a total
of eight different full-scale input ranges).

A high-speed sample-hold circuit, with very low aperture
uncertainty (20 ns), and many advanced circuit features
that increase the effective speed of the MUX/S-H scan/
sample sequence, and minimize sampling errors at those
high speeds.

A high-performance, 12-bit, successive-approximation
analog-to-digital converter, employing high-speed, low-
drift quad-switch IC’s, in the proven-superior Analogic

current-switching DAC configuration. The reference for
this configuration is a premium-grade zener-diode having
very low T.C. The reference current is compensatorily
slaved to the junction temperature of the most-significant
quad chip. The comparator is an ultra-stable, high-speed
design with e*{tremely fast settling time. The conversion
register and conversion-control logic prov1de awide chonce
of. output codes.

@ Fully buffered outputs,‘with>high-fan-out, long-line

capability not found in conventional A/D converters.

A clock-pulse generator of great versatility, providing
essentially jitter-free conversion and program-control
timing, at rates that are ad]ustable over a w1de range, by
simple external control.

A MUX-address circuit that provides a wide choice of
sequential and random modes, as well as address-output,
address-hold, and independent address-loading during
conversion at the previous address, for higher attamable
throughput rates. :

Provisions for both internal and external trimming of
both range and offset . . . and many ‘more facilities for
remote adjustment or sequence-configuration of the
programming and control functions, as described on later

pages.

. -
. w
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PLICATIONS

PROVIDING COMPLETE
PLUG-IN A/D INTERFACE
FOR MINICOMPUTERS

The MP6912 can be mounted on a single, small card, or on
a small area on a mothercard, with or without a compatible
accessory 5V-input converter power supply (see back cover),
for installation into a single 0.5” slot on any standard
card-cage. It can also plug directly into a card-cage connector.
The MP6912 provides resolution/throughput-rate combina-
tions from 12-bits at 100 kHz throughput-rate to 4 bits at
480 kHz throughputrate . . . and every timing and control

combination needed for computer programming of the data-
acquisition function, through standard minicomputer “hand-
shake’” hardware.

b

Minicomputer A/D Interfacing

PRE-PROCESSING AND DIGITIZING
ANALOG DATA AT REMOTE SITES,
BEFORE TELEMETRY. - oo

Low power drain, small size, and low cost recommend the
MP6912 as the high-speed A/D interface between sensors and
modems or telemetering transmitters. The flexibility of the

- analog interface eliminates sensor-cablingand common-mode

problems, and the versatility of the control and timing
functions simplifies remote control of the MUX-address,

sampling, and data-synchronizing functions. For full 12-bit

resolution, parallel data rates as high as 100,000 12-bit
bytes per second are practical.

.
T

(ARG
Remote-Site Telemetry

'SIMPLIFYING DESIGN OF

MODULAR DATA-ACQUISITION
SYSTEMS — FIXED OR PORTABLE.

As the basic subsystem module in data-logging‘systéms,'thc '

MP6912 provides many valuable functions besides A/D con-
version — for example, unlimited MUX channel-capacity

0000980 5 _l“?é@ ?77-5!.-@?_-@}

C

expansion (via compatible accessories that extend its built-in -

-16-channel capacity to any number desired, in multi-level

increments of 32 channels). The MP6912 provides true
“instrumentation-amplifier” signal-conditioning flexibility:

external ranging; high CMRR (in a choice of true-differential -

or pseudo-differential formats, as explained on page 4);very

MP-—06912 - %X
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high input impedance; and very low offset voltage and cur-
rent. The sample-hold circuitry in the MP6912 has state-of-
the-art acquisition speed and aperture uncertainty. The
MP6912 is capable of operating in the “overlap” mode, in
which a new channel may-be selected while the analog value
from the preceding sample is being held for conversion, per-
mitting significant increase in throughput rates. These and
many other- MP6912 design features (see pages 4 to 6) pro-
vide greater functional freedom, and wider performance

" ‘margins, than can be obtained by combining individual
modules, in this price class.

Data-Logging Systems

IMPROVING MULT!-CHANNEL
FAST-FOURIER-TRANSFORM
SPECTRUM-ANALYSIS SYSTEMS

The high data-throughpurt rates actainable by the’A/D con-
verter in the MP6912 (see page 6) are complemented by its
fast, low-jitter sample-hold, by its low-crosstalk, break-before-
make MUX, and by its fast-settling buffer amplifier. These
features, as well as excellent linearity and stability, and
monotonicity, simplify and lower the cost of optimizing
wideband high-resolution, “alias-free” spectrum-analysis
instrumentation. '

Rp————

. N ' > i
Vibration Spectrum Analysis Systems -
REDUCING THE COST AND SIZE

OF MULTI-CHANNEL PCM -
CONIMUNICATION SYSTEMS. o

In a wide range of applications, from remote-site multiplex-

ed audio program transmission to satellite-linked telephony,
the speed, low power drain, and economy of the MP6912
make it the ideal system building block, Here, as in the other
applications described on this page, the remarkable versatility
of control/program/timing functions of this new design pro-
vide unprecedented built-in design freedom.

Ry ey Y Y
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OVERALL — Before examining the individual features of
the MP6912, it would be appropriate to look at this unique

d
P

k]

esign as an entity. Six characteristics of the design are
articularly impressive:
This extremely versatile and complete subsystem module

contains less than 120 components. Using the latest MSI
circuits, including several proprictary Analogic designs,

the MP6912 has significantly fewer components than

earlier designs, hence higher reliability.

The power dissipation is so low that, despite the very
" small surface area provided by the MP6912’s subminiature
package, the maximum hot-spot temperature rise is only
15°C, .. a factor that greatly contributes not only to
ultimate reliability and operational stability, but also to
generous safety margins on such factors as timing, noise
immunity, input/output rise-time tolerance, ete.

The unprecedented modal versatility of this design reflects
Analogic’s years of experience in systems architecture
and information-processing constraints.

In fact, with the exception of a power supply (available
as a compatible accessory — see back cover), it is diffi+
cult to find a data-acquisition function, range, or signal
environment that is not already accommodated by the
MP6912 . . . without external add-ons, or the design and
debugging necessary to provide them.

The unique mechanical design of the MP6912 — the
first major advance in functional-module packaging in
scveral years — offers many direct and indirect benefits
to the systems designer.

cuy
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s
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SIGNAL INPUT
CONFIGURATIONS

118 117

2. ITANARTN ‘The input: s:gnals to the MP6912

can be connected- in one of the

- three different methods described - -
. .in Figure 2: single-ended, if all in~
put .signals are referenced to
ANA RTN- {Pin 2B}; true differ-"..
Csential, if all- input signals are-" -
. -'referenced to different returns;
and pseuda-differential, if all ine 3
put signals- are referenced to the " -

T same returir == a return remote -
- from ANA RTN: (Pin 2B). See . ;
- -Setup Procedure, gages 10-11-for..

I _ik0

TOVINOXON
IH SN0 XAK

at N

;2‘ AMP RO
- 178 LO MUX ENB
1ST HEMUKENS -

:Figure 2, Signal -
input cannections
= for three differeut-
- confxgurattons.

19T MUXADOROQUT }

% Finally, the overall accuracy, stability, linearity, and ‘

dynamic response of the MP6912 are all significantly
better than can be attained by assembly and trimming of
individual modules . . . unless one were to ignore cost en-
tirely. This performance optimization is gained, in an
integrated subsystem module, by taking advantage of two
design opportunities: first, the fact that the entire sub-
system has been designed as an entity allows for control
of many error sources that would otherwise be subject
to worst-case algebraic error summation; and second, that
the geometry of an integrated module permits optimiza-

tion of many signal paths that would otherwise be vulner- -

able to degradation, due to such effects as inter-module
wiring parasitics, noise pickup, thermal EMF's, etc.

- ANALOG INTERFACE FEATURES. As shown in figure 2,

a choice of three input configurations are provided. In the
simplest (2a), 16 single-ended inputs may be connected to
the multiplexer, all referenced to ANALOG GND. Alterna-

tively, the inputs may be presented, in 8 pairs, to the differ-

ential amplifier, merely by connecting MUX QUT LO ter-
minal to the AMPIN LO terminal as shown in 2b. Finally,
as shown in 2c, 16 “pseudo-differcntial” channels may be
created, under favorable sensor-ground-path conditions, by
using the AMP IN LO terminal as the ground-return point for
all 16 sensors. (Note the constraint specified in figure 2¢c). -

The multiplexer circuitry in the MP6912 is of very advanced

design. Break-before-make switching eliminates interchannel
transients and feedback of switching spikes. Very low per-
channel capacitance minimizes source loading. Crosstalk,
leakage, and offsets have all been reduced to negligible levels
for sources having recommended impedance levels. The

P——- 062 - éx
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multiplexer is designed to protect both itself and its signal
sources both from overvoltage failure and from fault currents
due to power-off loading or MUX failure.

MUX and SAMPLE & HOLD DYNAMICS. The dynam-
ic behavior of the multiplexer circuitry in the MP6912 -
fully supporrs the high data-throughput ratings discuss-
ed on page 6. Settling time and overshoot have been
minimized, and large-signal slew rates exceed most require-
ments, e€ven at the highest attainable data-throughput and
channelscanning speeds. Finally, the addressing and scan-
control circuitry (which is discussed later) permits many
useful variationsof thescanning sampling/conversion program.
The differential buffer amplifier and sample-hold circuitry
that link the multiplexed inputs to the A/D converter may
conveniently be discussed as an entity (after noting that the
output of the differential amplifier is made available at ter-
minal AMP QUT). Perhaps the most significant features of
the sample-hold design are its very high speed, its very low
aperture uncertainty, and its ability to operate inan ‘‘over-
lap” mode, in which a new channel address may be loaded
into the multiplexer, selecting the next channel to be sam-
pled, while the previously-acquired sample is being held for
conversion. Statically, the amplifier/sample-hold circuit pre-

-sents a very-high-impedance, very-low-current load to the
active channel. The dynamic characteristics of the sample- -

hold circuit are shown in figure 3. Note particularly the very
short acquisition and settling time, the exceptionally small
aperture uncertainty, and the very slow hold decay for a
sample-hold of this speed.

It is important to note that the full speed capabilities impli-
cit in the parameters of figure 3 are actually available in the
single-channel mode — i.e., when the multiplexer is held at
a single address, which channel is repeatedly sampled. When
the multiplexer’s dynamic response must also be accounted

~ for, the resultant (somewhat slower) data-throughput rates

L
" PRESENT ANALOG |NPUT)\ )

'PREVIOUS

ANAL0GIC corp w2 DEJ] 01970 0000983 O Nosos

SAMPLE-HOLD DYNAMICS

TRACKING

shown in figure 4 are attained.

The full-scale input range of the MP6912 may be set, by
appropriate jumper interconnection of terminals, to any of
eight different standard ranges: - :

Oto+10V Qto+5V
0to +10.24 V Oto+5.12V
—~10Vto+l0V “=5Vto+5V

—10.24 Vto +10.24 V =512V to+5.12V

The 10.24 and 5.12 V levels are frequently convenient in -
that they yield conversion increments of exactly 5 mV/bit,
2.5 mV/bit, and 1.25 mV/bit.

The above ranges are all trimmable in either of two ways:
by means of the internal -gain-trimming potentiometer; or
by means of an external gain-trimming potentiometer,

CONVERTER CHARACTERlSTlCS The basic characteris-

tics. of the converter are given in the speclﬁcatlon of page 7,

‘but certain of the MP6912’s features are worthy of study

here. First of all, it is possible to *‘short-cycle” the converter,
causing it to cease conversion after less than 12 bits, simply
by connecting an external jumper between the Short Cycle
terminal, and one of the output terminals. (Connection to

the Nth output bit reduces conversion to N-1 bits; available -

resolution range is 2-12 bits). With these shorter cycles, the
attainable data-throughput rate rises, as shown on curve A
of figure 4. (The short-cycle terminal must be grounded for
full 12-bit operation. ) : :

The nominal clock rate of the converter may be externally .
trimmed over a range of approxxmatcly +80% —40%, as
shown in figure 12, by varying the potential of the Clock
Trim terminal, either by jumpering itto ground or +3 V, or
by feeding it from the output of a potentiometer connected
across +5 V and ground But there are several other means
that may be used to increase the maximum data-throughput
rate of the MP6912 One of them, mentxoqed earlier, is to

DECAY RATE
(10 uV/usec., max.)

-1 0 ANALOG = MINIMUM TURN-OFF TIME -~
- T :
e UINPUT = ACQ-H'&L 10N l 1| ¥ f=eMAXIMUM TURN-OFF TIME = ;
S , - - APERTURE UNCERTAINTY -
—y 3.5 usee, miax.) .
7 55 r_ II {20 nsec, max.}
SAMPLE " ACQUISITION - b=~ 300 nancseconds (typ)

COMMAND ACHIEVED | . i

- = - HOLD .

Lo " COMMAND

" (tRiG } o TRIG b

g Fxgure 3. Sample-HoId paramsters defmed and spemﬁed

MPesma€1Z =7 &
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DESIGN FEATURES

use the overlap mode for the sample-hold/channel-scan
sequence. This mode yields the speeds shown by curve B of

" figure 4. Still another gain in throughput rate is possible in

single-channel operation (also mentioned earlier), the poten-
tial of which is shown by curve C of figure 4.

The output code of the converter may be jumper-selected,
as shown on page 11, from any of the following codes:

UNIPOLAR BINARY
TWO’S COMPLEMENT
OFFSET BINARY

® ONE’S COMPLEMENT

(See Code Chart on page 11
for details for all code
and range combinations.)

2 )

As noted earlier, all digital outputs are buffered, to
permit driving substantial resistive, capacitive, and active
loads. Reflections from driven lines will not affect the bit
flip-flops, which are isolated by the buffer amplifiers. .

CONTROL/TIMING/PROGRAMMING FACILITIES. For a
full appreciation of the versatility of the MP6912 in this
regard, it is necessary to study figures 1 and 2 (pages 1 and
4), in conjunction with the timing diagrams on page 8.
Here, however, are the highlights:

® MUX Addressing. Every useful terminal of the MUX-
" address counter is brought out, to facilitate system con-
trol. This counter/register circuit provides all of the
following MUX-address modes:
- — Continuous sequential scanning, free-running.
— Sequential scanning under external step command.
— Single-pass sequential scanning, on command.
— Randomr-access channel selection, by external address.
— Abbreviated-scan (sequential), from 1-16 (or 1-8 differ-
ential) channels, continuously or in single passes, on
command.

MAXIMUM THROUGHPUT RATES

500 T i _j
> ~ SINGLE-CHANNEL . ' - .
E NON-SLEW-LIMITED o R e
L Z - INPUT o=t
.5 i ) : : :
& 400 .
5 P B )
a ) : eI 4
b} ¥ QVERLAPPED| ~
A "' RANDOM OR
o 30 SEQUENTIAL
o .. ADDRESS \ .
s NON-OVERLAPPED \
T - RANDOM OR
o 200 jeme— SEQUENTIAL
= ADDRESS
< )
[
>
S
5 100
2
o
o«
x
=

o

0. .2 4 - 8. B 100 12
SRR _ RESOLUTION, BITS LS

Figure 4. Throughbput rate as function of resolution, for twe =
different MUX-address modes, and also (curve C) for . - :
single-channel mode ... all for £45 LSB accuracy. - ... . .

ity

& MUX Delay. A particularly useful feature of the MP6912
is a built-in adjustable delay (see inside back cover),
which is provided between the loading. of the MUX
address and the start of conversion, thus allowing time
for the MUX and -S/H to scttle to -the required
accuracy . .. which is determined by the number of bits
of resolution selected. This permits accurate arbitrary
(external) strobing of the transition to a new channel
and also establishes optimum and uniform timing for

internally strobed, sequential addressing, transition, and

sampling. .

o Conversion Controls. The MP6912 may be placed ina

continuous, free-running mode, or may be caused to
hold a conversion until commanded to convert again. A
conversion signal is provided for external control of other
system elements. ’
#77  SIMPLIFIED TIMING DIAGRAM

« SIMPLIFIED TIMING DIAGRAM.

PRGEE . Ll oF
[mtame 100 ASEC MiN. §

i} -_ T ’
XA XXX KKK KKK KKK

MUX ADORESS

DELAY GUT

EOC

Bt

.
"

v F§
DHEF AN QUT
~Fs

£S
saHOUY
-Fs

Figure 5. Simplified timing diagram, showing timé-interval
““assignments and constants, .- 0T i SRR

The simplified timing diagram of figure 3, ahove,
shows the time constraints and sequence of events in
the random-addressed mode. Note that .5 psec (toy) is
assigned to the overall settling time of the MUX, buf-

fer amplifier, and sample-hold acquisition, and another
5 psec is allowed for a complete 12-bit conversion (B1

to B12). The diagrams on page 8 are more detailed,
and describe the behavior of every control, address,

- output, and analog element in the data path. Figure 6

covers random and sequential addressing in the non-
overlap mode (address held until conversion has been com-
pleted), and Figure 7.covers sequential addressing in the
overlap mode (nextaddress loaded while previous channel’s
signal is being converted). ’ '

MISCELLANEQUS DESIGN FEATURES include:

'@ Effective power-supply filtering, to prevent anomalous

behavior due to noise or spikes.
» Effective Electrostatic and Electromagnetic Shielding.

» Compatibility with standard DC-DC power converters,.

~ computer interfaces, and-standard multilevel MUX ex-
tenders (see back cover).

M P == 06912 - R4
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ANALOG INPUTS
NMumber of Inputs to Multiplexer

"7 inpat Voltage (Full Scale Rangs)

N - Maximum input Voltage
- for Propar Operation
{signal plus common mode)

- Input Current (per channel)

Input impedance
_..input Capacitance

Input Fauit Currant (power off or
MUX faifure)

Direct ADc input |mpedanc-

ACCU RACY

o Resolution
. Relative Aceuracy

Absoluta Accuracy
-+ _ Inherant Quantizing Error
: - 30 Noise (includes

. STABILITY

i o Tempco of Gain
4 ) Tsempco of Offsat
Power Supply Sansitivity

SIGNAL DVNAM!CS
Maximum Throughput
Rate {12 bits)

Sample and Hold
Aperture Uncertainty

- Crosstalk

- Diffarential Amplifier CMRR
Sample and Hold Feedthrough
Maximum Error for F.S. to F.S.

transition betwean
ively addtessed ch i

Companbclny

MUX Address Inputs (8,4, 2, 1;
Pint 198 theu 228)

" MUX ENABLE Ht (Pin 18T}

-7 7 MUX ENABLE LO (Pin 178)

STROBE (Pin 24T or 25T)

" LOAD ENABLE (Pin 248)

CLEAR ENABLE {Pin 25B)

* TRIGGER (Pin 28T)

- =& . raference noise)- |

Tampeo of Lineavity'

~ANALOGIC CORP k2 ])El DBLEFI?EI 0000985 4 I—Bb

16 Single Ended, 8 True-Differential,

16 Pseudo-Differential

—10V to +10V, OV to +10V, =5V to +5V,
QV 10 +5V, ~10,24V to +10.24V,

0V 10.+10.24V, 5,12V t0 +5.12V,

or OV to +5.12V, (See page 11)

-~10.24V or +10.24V

<1nA @ 25°C;20nA @ 80°C
>100 Megahms

< 10pF for “off" channel;
100pF for *on’’ channel

Internally limited to 20mA

5k{2 for each input-line (see Fig. 1)

12 bits -
+0.025% FSR @ 100KHz thry-put rate
linciudes Spisec for MUX settlingand S & H
acquisition time and Suse¢ for A/D

conversion time). £0.015% FSR @ 50kHz . .~ -

thru-put rata {includes 9usec for MUX
settling and S& H acquisition time and
7.8usec for A/D. conversion time)

Same as relative accuracy (see page 12)
% LSB
0.01% FSR P-P referfed to input. .

< 3PPM FSR/°C

< 12PPM FSR/°C
< 0.001% FSR/°C
0.003% FSR/ % change in supply voitage

100,000 channels/sec (lncludes 3.5 Usec
for MUX settllng time, 3.5 lsec for

S & H acquisition t:me and S kec for
A/D conversion-time) {see Note-2)

20nsec over temperature and signal amplitgde

80dE down at tkHz “off”” channels to
*on’" channel

>70dB (DC.to 1 kH2)
80dB down at 1kH2

1Ls8

- DIGITAL INPUT SIGNALS {Sea Timing Diagram)

Standard DTL/TTL logic Ievels,
1 unit load/line, internal pull-up.

Pasitive true natural binary coding selects

channel for random addg_gi_ng_%ode. Mustbe .

stable for 100nsec after STROB

High {fogic “1*) input enables MUX "Hl" .
output {for inputs O thru 7)

High {legic 1"} input enables MUX ““LO*
output {for inputs 8 thru 18)

Negative going transition liagic ‘1"’ to
logic 0"’} updates MUX address registar.
512%5§E 1_must be at logic “1" to

" enabié STROBE 2,
S

8 must be at logic.**1"’ to
enable STRUBE 1 ’

High (lagic "*1*) input allows next STROBE
command to sequentially advance

- MUX address register

Low {logic "0’} input allows next STROBE -
command to update MUX address register
according to external address inputs

Low (togic 0"} input allows next STROBE

comimand to reset MUX address to channel 0"

overriding L ABL

Positive going transition (Ioglc 0" to iogic
""1") initiates A/D conversian {aven during
convarsion); TRIGGER (Pin 27T) must ba at -
logic "0" to allow TRIGGER function .-

. POWER REQUIREMENTS .

. Note 2: MUX and-S & H settling time is /3 57 1 357 = <5 psec.

D?ﬁﬁV@%ﬁ/;

@?Eﬁ FICAT! OND

TRIGGER (Pin 27T) Negative going transition {logic *1” to : -
fogic “0") initiates A/D conversion; - E
Pin 26T (TRIGGER) must be at logic 1" .
to allow TRIG function
DIGITAL QUTPUT SIGNALS (SN Timing Diagram)
Compatibility Standard DTL/TTL Ioglc fevels; -
5 unit loadsfline (up ta a total of 36 unn loads) :
BT, B1thruB12 . .
Natural binary, two's complament,. - Tl
ofiset binary, or one’s complement.
Pin selectable (see page 11)
L.z 'f MUX Address Outputs Positive true natural binary coding

Parallel Qutputs (buffered)
Codlng

.8, 4,2,1; indicates channel selamed -
“ping 188, 19T thru 221’1
© DELAY OUT (Pin 23T):

Negative going transmon {togic 1" to
- logic.”’0""} occuring nommallvospbec T
adjustable from 2.5 %ec to 10 [sec, -
@a Fia, 13) after ST E command, See mmng
iagram Fig.'6. Connect.to TRI R
to automatically initiate A/D conversion
) % EOC (Pm 278) High (lagic 1"’} output.during -

£ o VAID conversion -

ADJUSTMENTS - K e

e Oﬁut Adjust Extamauy ible intarnal adjustment or
’ - .. ramote extarnal adjustment calibrates zero
.. offset, See p, 12, Fig, 10. Use with RANGE
. © ADJ to calibrate absolute accuracy
- - - Rango Ad;usi Externally accessibie internal adjustment or-
L remote external adjustment calibrates range
'-See p. 12, Fig. 11..Use withh OFFSET" ADJ
li bra Cl absolute aacuracv

CONTROLS E . k o
- CLOCK TRIM (Pin 268) Clock penod factory set to 400nseclbk. nom.
T Can be adjusted externatly {see Fig. 12). ST
DELAY TRIM (Pin 23B) Delay interval after STROBE falling edge is ~
" . factory set to S5lsec. nam, Can be adjusted
“ externally {see fig, 13). o
< SHORT CYCLE (Pin 28T) Connect to-ground for full 12 bit resolution. <~ 7
Connect to By ouxpu: for resolution to - ST T
Bn.1 bits : o :
Chnnnei Seolection-Mode Random, sequent»al t.ontmuaus and sequen-
{MUX Address Loading Mode) tial triggered. Pin selectable {see page 10}
A-D Canversion/Channal-Select Normal (input channel remains selected during
Saquence its A/D conversion) and overlap (next channel
O .. selected during A/D conversion),
- : - * Pin selectable (sea page 11)-
. Rnnga Salect {Pin 12T)- Differential Amplifier gain cantrol:
. _.cofnect.to ANA RTN (Pin 2T} for X1 gain:. -
7 connect te AMP QUT [Pin 13B) for X2 gain. -
This cantrot is used in FSR selaction
procedure {see:-page 11}
: BFNARY SCALE (#in 16B) Connect 1o REF ADJ (Pin 168 1o set
: reference to 10.24V. This control is used in
FSR selection procedure.
OUTPUT CODING (Pin 17T} Ground for 1's complement autput cods; .
e . connect ta -15VDC for other avauable codes. | ..:
. Isee page 11) ’

oo +15V 3% - GOmA
-15V ¥3%- 80mA
+ 5V 35% 300mA.

ENVIRONMENT & PHYSICAL

Operating Temperature 0° 10 60°C
Storaga Temparature ~25°C t0.+85°C ;
Reiative Humidity Up to 95% non-condensing
Electrical Shisiding RFI & EMI 6 sides {except connector area)
Packaging Insulated steel case 3 00 X 4.6 x 0.375 Inches

Analcgic may upgrade these specifications at. any time. - E LLE
Note 1: The reacommended recalibration interval is 6 momhs. i o

ORDERING GUIDE - - .-

Simply Specify — MP6912, for complete system module mcludmg
all facilities shown in Rigure 1, page 1. (Shvpped oompletawnth mating
right angle connector.) )

Optionil Accessories — Also see back cover. i
AN87 Programmable PC-card/connector assembly Contalns all neces-

. sary facilities (less power supply) for complete check-out and use of

MP6912 and is lald out to mlmmnze mput sngnal interference.

P_--aeﬁlz




- _ | . b

s A

IMING

IAGRAMS

~-RANDOM ADDRESSING

ANALOGIC CORP k2 ])EI 0816970 B00098L &

T

D 7251070/

SEQUENTIAL AD!_)RESSING

NON.OVERLAR MODE
,mm////_///////,Il_/////////// L7777 T 777/ L LT L L
ADDRESS DATA oo<><><></‘}a>o<>'<><>oo<><x><‘x>'<>oo<><><>oo<>o<><>@ ) ¢ XXX CXRKIIKIKKKIRKS
DELAY OUT/TATG IN __ ) i S )
; EOC U/ Smee CONVERSION tsaMPUNG) Y (holower | \ T L
< g7 Ve | U
. Bt [ \ o . "
82 | 1 VA ¢ N\ N
0 I~ : AN v e
o | e N\ ° - 2
85 | / T . Ja\ o - ’ -
s [ 2 ] N 0 JAY o
87 [ ' . N\ o WA
s [ s ; N\ 0 N0
89 | / 1 [\ o /]
B10 | [ A 0 AN
81t [ I 1' N 0 B —
812 | YARE N_|° AR
MUX ADDRESSOUT [ 7 3 o . ! —
QUTPUT DATA VALID PREVIOUS DATA CHANNEL 3 DATA - . / CHANNEL 0 DATA | ./ DC:f ;
s / +10,235 . , '
DIFF. AMP.OUT 0 . pde +3.410
-F§ ————/ ) \f -10.240
s / 023 .
S&HOUT ) - 13410
-10.240
_Fs -
Figure 8. Timing for non-overiap operation in both random and sequential addressing modes,
For status keys and signal condition daa, refer to box below,
SEQUENTIAL ADDRESSING, OVERLAP MODE :
ARRANGED FOR CONTINUOUS CONVERSION WiTH 9 psec. PERICD. SIGNAL CONDITIONS

- CANBE[LEFT HIGH ~

AND STATUS KEYS

TOADENABLE X000 0}.AOO.O.&QAA&.‘A‘.‘&&.‘A@A’A‘A‘ NXRXRLXXXXIRRXKAXXR FOR FIGURES 7 AND 8
STROBE \ ) ] ( 7 . V .
7 ! STOP WHILE CH.2=-3.415V." CODE 010101 010 101
TRIG (START} \/ RUNSWHILE HIGH AR Y Low CH. 3 =+10.235 V. CODE 111 111 111 111 - _
: W ‘ ' CH. 0 = ~10,240 V. CODE. 000 000 000 000 -
DELAY OUT/TRIG i 7\ADIUST TO Fusec \./ \ . CH.1=1+3.410 V. CODE 101010101 010
B f
e : {SAMPLING) 5 { iHOLDING ADC SET UP FOR #10.24 V. INPUT,
¢ : ! T OFFSET BINARY. (FOR TWO'S
MUX ADDR out’ X T2 Y 13 COMPLEMENT, USE B1 FOR M.S.B.)
QUTPUT DATA VALID CHAN | X / CHAN 2 DATA = s
A KEY INPUTS OUTPUTS
I +F2 +3410 e " 110.235 XA MAY CHANGE DON'T KNOW
fs ~ 3415 +10,235 27| MAY CHANGE 0 TO 1 { CHANGES 0 TO 1
+5S +3.410 XN MAY CHANGE 1 TO 0 | CHANGES 1 TO 0
S&HOUT [ N, . == OR | MUST BE STABLE WILL BE STABLE
—Fs [ g - - ! .

Figure 7, Timing diagram for overlap operation in the sequential addressing made. For status

keys and signal condition data, see box at right.

e o e
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ANALOGIC CORP k&

{ MP8912 Connector Pin Diagram
+15V 1T 1B —15v
ANA RTN 2T 2B ANARTN
cH 0 IN 3T 38 CH 8 IN (CH 0 RTN)
CH 1 IN AT 48 CH O IN {CH 1 RTN)
CH 2 IN BT 58 CH 10 IN (CH 2 RTN)
CH 3 IN 6T 68 CH 11 IN {CH 3 RTN)
CH 4 IN 7T . 7B CH 12 IN (CH 4 RTN)
CH 5 IN 8T 8B CH 13 IN (CH 5 RTN)
CH 6 IN 9T 9B CH 14 IN (CH 6 RTN)
CH 7 IN 10T 10B CH 15 IN {CH 7 RTN)
MUX Hi OUT 11T 11B MUX LOOUT ~
RANGE SEL 12T 128 AMPIN LO
S&HOoUT 13T 138 AMP OUT
ADCIN1 14T 148 ADGIN 2
+10V REF 15T 158 BINARY SCALE
EXT OFFSET 16T 168 REF ADJ :
OUTPUTCODING 17T 178 ENABLE LO
ENABLE Hi 18T 188 B OUT
8ouT 19T 198 8 1IN} mux
40uUT { MUX 20T 208 IN
20UT ¢ ADDRESS T 218 2 |y '.‘_\.E,)\,%QESS
10yUT ) LINES 22T 22B 1 N
DLY OUT - 23T 238 DLY TRIM
STROBE1 - 24T 24B . LOAD ENB
| STROBE 2 25T 258 CLR ENB
TRIG 26T 268 CLK TRIM
TRIG 27T 278 EOC
SHT CcYC 28T 28B BT OUT
B1OUT - 20T 298 B2OUT
B3 OUT 30T 308 B4 OUT
B5 OUT 31T 318 B8OUT
B7 OUT 32T 328 BSOUT
B9 OUT 33T 338 B10 OUT
F B11 OUT 34T 348 B12 LSB OUT
" | DIGRTN : 35T 358 DIGRTN
2 | 4BV 36T 36B +5V

T m poxmon by four rnoummg seraws.
lated cse e2n be hted on two:~
sided P.C. board without shorting atch.

E] 0816970 0000987 & rﬁ 00957

& ‘HT{“%
D

INTERNAL
RANGE
ADJUST

Wi

“22 EPA

INTERNAL
© ZERG-OFFSEY
ADJUST .

t——1.03"—amt-

CONNECTOR =
. -MTG' AREA

NO. COMPONENTS IN THIS AREA

.~ . MUST BE:LEFT CLEAR IN ORDER TO SEPARATEA
-*.- MODULE FROM HIGHT ANGLE CONNEGTOR . -

.- MODULE MOUNTING HOLES

N

AR e o e e L e — 4540 T

D7 sLoT0]
RAWINGS
;;gmg@ NS
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IENDED 8-STEP

] ij? ?ﬁ@@%ﬁ%ﬁ%m

#] Select input
i configuration
Connect all unused input terminals to ANA RTN (Pin 2B or

2T).

K‘rjil S}’Tﬂ
1

INPUT ANALOG
CONFIGURATIONS INPUT ANALOG JUMPER
COMNECTIONS INPUT RETURN COMMNECTIONS
16-Single-Ended 3T thru 10T All input returns 118 to 11T :
inputs and to 28 or 2T 128 t0 2B or 2T
(Figure 2a} 38 thru 108 178 to 19T
. 18T to 18B
8 Differential 3T 3B- 11B 0 128
fnputs through through
{Figure 2b} ) 10T 108
16 Pseudo-Differential 3T thru 10T . Common input  11Bto 11T
Inputs and return 16 128 178 to 19T
38 thru 108 18T 10 188

(Figure 2¢}

Grounding Considerations. In order to minimize noise pick-

up, ground loop currents and ground-path voltage drops,

careful attention must be paid to how the electrical returns

and voltage reference points are connected. (The MP6912

provides internal conneciion for ANA RTN and DIG RTN))

A typical system using the model MP6912 has several
“grounds” which include:

4. Computer Ground
5. Chassis
6. Third-Wire Ground

1.215V Return
2. +5V Return
3. Signal Returns

" Each of these must be connected correctly to the system.

The following rules generally apply:

1. If the £15V power supply is floating (a good idea for
optimum analog accuracy), connect its return to ANA
RTN (Pin 2B or 2T). If the 15V power supply is not
floating, connect its return to DIG RTN (Pin 35T or
36T).

2. Connect the +5Vsupply return to DIG RTN (Pin 35T or 36T). If
this supply also powers additional equipment (i.e. a com-

puter), run separate, parallel returns to the equipment

ground and to DIG RTN (Pin 35T or 36T).

3. To minimize 51gnal grounding problems, single- ended in-
put signals should only be returned to ANA RTN (Pin
2B or 2T). If this is not possible, then connect the input
signals in either the “true differential” or *pseudo-
differential” configurations (see Figure 2, page 4).

4, Connect computer ground, generally the return for the
digital 1/0 signals, to DIG RTN (Pin 35T or 35B). Use
heavy wire (#14AWG), or ground planes.

5. The computer chassis should be connected to: the com-

D 7= &S 070/

Select MUX i
address-loading mode

The method of addressing the multlplexer can be selected
by connecting the unit as follows:

RANDOM. Set Pin 24B (LOAD ENB) to logic “0.” The
next falling edge of STROBE will load the address pre-
sented to Pins 19B thru22B (8, 4, 2, 1). The code on these
lines must be stable durmg the falling edge of STROBE plus
100 nsec.

SEQUENTIAL FREE RUNNING. Float or set to logic i
Pin 24B (LOAD ENB) and 25B (CLR ENB). Connect Pin
278 (EOC) to Pin 24T (STROBE 1), Connect Pin 23T
(DLY OUT) to Pin 27T (TRIG). Use Pin 26T (TRIG) as a
run/stop control (i.¢. channel selection — A/D conversion

will continue while TRIG is high and will stop while TRIG -

is low).

SEQUENTIAL TRIGGERED. Float or set to logic ““1"” Pins
248 (LOAD ENB) and 25B (CLR ENB). Connect Pin 24T

(STROBE) to external triggering source. The multiplexer - -

address register will automatically. advance by-one channel
whenever 2 STROBE command is received, The initial chan-
nel can be selected by setting Pin 24B (LOAD. ENB} to
logic “0” during only one STROBE command: The mulci-
plexer address will then be determined by the logic levels
on Pins 193 thru 22B (the external MUX address. lines).
Channel “0” can be selected as the initial channel by setting
Pin 25B (CLR ENB) to logic “‘0” during only one STROBE

-command. The final channel can be selected by following

. the procedure presented in Figure 8.

puter and power supply grounds at only one point. If .

this is not possible, a ground loop will exist. Its effect
can be minimized by assuring that the components of
the loop (i.e. chassis to MP6912 ground, MP6912 to
+15V supply ground, and the chassis to £15V supply
ground) are physically as close as possible.

6. Connect the third-wire ground from main AC power in-
put to the computer power supply return.

- 10

Srgstl s

MUX SCAN-CONTROL CONNECTIONS

EXT O| STROBE (247 OR 25T} R oL 3
DIG COMMAND . B o=
- GUA ENB 268 [— o
ST MREI2 NAND QATE -~ :
197 MUXAQODRESS 8 p——0 - N\
20T MUXAODRESS 4 O
21T MUXADORESS 2
22T MUX ADDRESS 1.
LAST MUX ADORESS v .
CHANNEL a8 4 2z 1 | DIG.GROUND |- " TOAD ENE. is alsg usad,
1 X x x| A X connect this input to it -
2 Xxix|slx X {to 248). This gives loading: -
3 x x 8 A o % praference aver clesfing..
: ol Sl x x X Nate: Fot initial channel = M, L3
M lelelx % - connect gate-output to LOAD ENB. -~ -~ ~
M xlel|ela x F {248} and coda channel in
8 clx|x1tx x- .} 8,4, 2,1 10 address M R,
9 L ¢ Xfx|a S x however, this precludes. - - .. "
e c X8 x % random addressing. -
1 cixiB A X -
12 g e xfx 'S — H
13 B [ x A x <
14 A c a X X
15 x| x| x{x AL

X =NO CONNECTION

: Figure 8, To sborten scanmng sequence af mult:plexer N
channels, make the appropriate connections, (as shown in -
the chart) between an external NAND gate and
MUX ADDRESS terminails 19T to 21T, .

- i EEE Tt LR Rl TE oL Ao TR

MP=--86912 ~ |4
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Select A-D
Conversion/Channel-Select sequence (see Fig. 4)

a. Normal (input channel remains selected during its A/D
conversion)

b. Overlap (next channel is selected during A/D conversion)
as shown below.

c. Repetitive Single Channel

1. NORMAL (input channel remains selected during its A/D
conversion). Connect Pin 23T (DLY OUT) to Pin 27T
(TRIG).

2. OVERLAP (next channel is selected during A/D con-
version). Connect Pin 27B (EOC) to TTL compatible inver-
ter input. Connect inverter output to Pin 24T (STROBE).
Connect Pin 23T (DLY OUT) to Pin 27T (TRIG). Adjust
the delay to 9 psec - (See Fig. 13). The signal on Pin 26T
(TRIG) serves as RUN/STOP control.

3. REPETITIVE SINGLE CHANNEL. After selecting the
input channel to be repetitively sampled (see MUX
ADDRESS LOADING MODE, zbave), set Pin 27T (TRIG)
to logic “0”. Connect Pin 26T (TRIG) to a triggering
source, Conversion process is initiated by positive edge of
TRIG command.

Select

output resolution

a. Full 12 bit resolution: connect Pin 28T (SHT CYC) to
Pin 35B (DIG RTN).

b. Bn (Bn < 12) bit resolution: connect Pin 28T to the
output pin for Bn+1.

Select
optimum thru-put rate

The system clock frequency and the STROBE to TRIG
delay (if used) can be trimmed to optimize the accuracy/
thru-put rate trade-off. See Figs. 12 and 13, under CALI-
BRATION PROCEDURE, facing page 12.

Select input voltage
full scale range

FOR FULL-SCALE MAKE THE FOLLOWING

RANGE OF: CONNECTIONS:
0 to +10V 12T to 2T; 14T and 14B to ADC Source.*
0 to +10.24V same as 0 to +10V, p/us 15B to 168.
0 to +5V 12T to 138; 14T and 148 to ADC Source.*
0 to +5.12V same as 0 to +8V, plus
15B to 168
—10V to +10V 12T to 2T; 14T to 15T; and
14B to ADC Source.*
—10.24V to +10.24V same as —10V to +10V, plus15B to 16B.
—~5V to +5V 12T to 138; 14T to 15T,

and 14B to ADC Source.™
same as -5V to +5V, p/us 168 to 16B.

—5.12V to +5.12V

* ADC Sourca is usually Sample and Hold Output (13T), but may be
any signal source inciuding Diff Amp Output (138) if Sample and
Hold is not desired.

00?89

Select output
digital coding

OUTPUT CODE SELECTION

CODE CONNECTIONS
Unipolar Connect 17T to —15V
Binary Use 29T {B1) for MSB

2's Complement Connect 17T to ~15V

Use 288 (B1) for MSB

Connect 17T ta —16V .
Use 29T (B1) for MSB
Connect 17T to 2B

Use 28B (B1) for MSB

Offset Binary

1's Complement

12-BIT OUTPUT CODING
{FOR 10V F.S. RANGE)*

Unipolar binary:- .

. - 2% B1,B2...

+9 9976V 111 F1L 118
RS | OOOOV 000 000 000 000 A

Two's Complement: 7
BL,B2...

T +9.9951V =011 111 111

0.0000V =000 000 000 000 .

—10.0000V =100 000 000 000 - = .

. Offset Binary:
B - ¥ Bl, B2. A S
+9 9951V =111 111 111 111
0.0000V = 100 000 000 000 - -
—10.0000V =000 000 000 060 o
'OnesCompIement ST e R
Bi,BZ. ) T
©49.9951V =011 111 111 L
0.0000V = 000 000 000-00C - -~
0.0000V =111 111 111 o=
—9.9951V =100 000 000 000 - _

*For 5V ranges, divide analog voltage by 2; for 5.12V ranges,
multiply analog voltages by 0.512; and for 10.24V ranges, multiply
analog voltages by 1.024,

Connect -
power supplies

Use power supplies that meet or exceed the regulation and
output requirements established in the SPECIFICATIONS,
page 7. See the discussion of Grounding Considerations, in
Step 1, page 10. For optimum stability, a tantalum capa-
citor = 47 uF, 20 V, should be connected between +10 V
REF (Pin 15T) and ANA RTN (Pin 2B/2T).

mP—-- 46‘”2-[?.(
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MULTIPLEXER
EXPANSION

-~ - Figure 9 shows the interconnection scheme for expand-
P - ing the basic multiplexer channel capacity of an MP6912
(16 single-ended/8 differential/16 psuedodifferential) to
- a total of 256 single-ended or psuedodifferential ch annels.
“ For this: capacity, 8 Analogic MUX-expansion modules
< (MP6932) are added (externally) to the MP6912 and
powered appropnately‘. - i

module prowde 327 channels, and any: number of mod-
esup ‘to:8 canbeadded: Other interconnection schemes
can be used’ tq generate up to 128 differential.inputs.

6 28 118 224

At . T Goun1m

aoun 1T

. 57 &7 o8 108
oot TO 2 = 6

f Fzé‘ufe 9. Simplified diagram sbowing the use.of external .
o - MUX-expansion modules to increase the channel capaczty
of an MP6912, B .

ANALOGIC C()RP I::E DEI DE:LI:‘:l?D I]EIDD‘l‘lEI B r?90

The Tevel of expansmn shown is arbltrary, the expansxon '

Consult ‘Analogic for further documentation on expan- ]

20 b - LA T L wmm‘“j

; T aowuxens s ]

D 7'—'.57,@'7.@;%
CALIBRATIO

Absolute Accuracy

The rated linearity and relative accuracy of the MP6912 are
ensured by component and circuit integrity. Absolute accu-
racy is established by calibrating the zero offset and full-
scale range. This is accomplished either locally, by adjusting
externally accessible built-in trimming potentiometers; or
remotely, by means of the external trimming circuitry
shown in Figures 10 and 11.

Zero Offset

To recalibrate the OFFSET: Apply the input voltage shown
in the accompanying table, and adjust the OFFSET control
so that the LSB of the output codes listed in the table
alternates equally between *“1” and “0”. Offset should be
readjusted whenever the selected range is changed.

OUTPUT CODE

;
£
;
§
i

RANGE INPUT
{B;,Bs....Byq)
-10V to +10V +0.0024V
100 000 000 000/1
—~10.24V to +10.24V +0.0025V
oV to +10V +0.0012V
" 000 000 000 000/1
0V to +10.24V +0.0013V
—5V to +5V +0.0012V ol
-- 100 000 000 000/1 : .
— 5,12V to +5.12V +0.0013V ) s
0V to +6V +0.0006V
000 000 000 000/t
QV to +5.12V +0.0006V

Range (OFFSET should be trimmed before adjusting RANGE)

To recalibrate the RANGE: Apply the input voltage shown
in the accompanying table, and adjust the RANGE control
so that the LSB of the output code alternates equally
between ‘1" and “0". Range should be readjusted when-
ever the selected range is changed. '

—10V to +10V + 9.9927V
—10.24V to +10.24V +10.2325V
oV to +10V + 9.9853V
oV to +10.24V +10.2363V
— 5V to+5V + 49853V oo non
— 5.12V to +5.12V + 5.1163V
0V to +5V + 49927V
0V to +5.12V + 5,1182V

INCREASE DECREASE
OFFSET HANGE

* +*10VREF 15T +10V REF 15T O

@ OE)F‘STET 167 4
>4 ADS}

INTERNAL OFFSET
\ ADJ.

INTERNAL RANGE

ANARTN 27/28 ' ANA RTN 21/28 O
DECREASE

QFFSET

*R should be at least 47 kit and no move than 470 kit
Aeducing R incresses adjustment range,

EXTEANAL AANGE-TAIMMING CONNECTIONS

EXTEANAL OFFSET-TRIMMING
CONNECTIONS.

Figure 19.

MP=-- 06912~ [Fy

Figure L1.

INCREASE
RANGE .
o
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Clock Rate

The clock rate may be adjusted for best conversion time/
accuracy trade-off. The conversion time is varied by means
of the external circuitry shown in Figure 12. An open CLK
TRIM terminal (Pin 26B) results in 400 nsec/bit nominal
conversion time. A grounded CLK TRIM terminal (for high-
est accuracy) results in a conversion time of more than 625
nsec/bit.

Delay Time

The DLY OUT signal may be adjusted to vary the A/D

converter triggering time by means of the external circuitry
shown in Figure 13. An open DLY TRIM terminal (Pin 23B)
results in 2 nominal delay time of 5 usec. A grounded DLY
TRIM terminal (for highest accuracy) results in more than
9usec of delay rime.

CHECKOUT
DURE

Operation of the MP6912 can easily be demonstrated by
implementing the connections listed in Table 1. These con-
nections set the following functional conditions:

A.  Single-ended input configuration with only

channel 0" selected

Normal A/D conversion — channel-select sequence
12-bit output resolution at 100,000 kHz

max. thru-put rate

D. —10V to +10V input-voltage full-scale range

E 2’s complement cutput digital coding (use B1 as MSB)

nw

The outputs, Pins 28B thru 34B and 30T thru 34T, may be
monitored. The output code now represents the input sig-
nal level. Calibration procedure is given above. Following
calibration, the MP6912 may be exercised in the following
ways:

1. Linearity and monotonicity may be verified by varying
the input signal over the allowable range.

2. Other output codes may be selected by following Set-Up
Procedure Step 7 on page 11.

3 Other full scale ranges may be selected by following Set-
Up Procedure Step 6 on page 11.

4. True differential or pseudo-differential input configura-
tions may be selected by following Set-Up Procedure
Step 1 on page 10.

5. Other input channels may be selected by connectmg
them to the signal source.

5 o MP=~-0691Z - ITX

Ry 5’/@7-@{

DECREASE
CONVERSION TIME

(320 nsec/bit min) .

+5V  J67/368

CLK TRIM 268

DIG RTN 35T/358

INCREASE
CONVERSION TIME
{625 nsac/bit max)

Figure 12,

DECREASE
DELAY

) 1{2.8 psec min}

+5V 387/368

DELAY TRIM 238 K

DIG. RTN. 357/358 TWOREASE

DELAY
(Qusec max)

éXTERNAL DELAY-TRIMMING CONNECTIONS

Figure 13.

- 7#7." CONNECTION
. 1. Jumper Pin 178 to 19T, . Sets mulfipléxér for
18Tt0 188 . S 16 channel operatlon

2. Jumper Pin 128 to 2B Grounds Low leferennal
. “amplifier input %
Connects both MUX outputs =
together for: 16 channel R
) . - opefation - 7
4, I2T to 2T, 14T to 15T .. f Sets mputvoltage range
14B 10 13T . B o 1AV

5. 17Tt 18 T "'~l- ‘Sets output codmg to_
- e DT '—'r 2‘s complement (use B1 Bt
7L as MSB)
-~ Keeps MUX addresshnes
- an logic 0", Set to
-logie 1" for sequencing..
" Delays A/D conversmn

3. Jumper Pin 11B to 11T

6. 268 to 35T

7.23T t0 27T '
g 28Tto35T ~ -~

9 Cannect +15 to Pin 1T,
. =15V'to 1B, +5V to 36T
power returns to 35T

10. Jumper Pins 4T thru 10T ',' C
~ and 38 thru 10B to 2T" .

- 11. Cannect a stable,
.. accurate bipolar DC, = -
adjustable signal source - -
{e.g., Analogic’s AN3100 P
- SECONDARY DC VOLTAGE
STANDARD) between input
" terminals 3T (INO) and -~
2T (ANA RTN} - 7

12. Connect trigger soun;ce B :'_ _lnitiates data acduféitionl'»
‘(convenient rep rate is - ‘conversion process
1 KHz2) to Pin 24T S
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MP3020 DC POWER CONVERTER - a
tightly regulated, very stable, 0.375-inch
high supply ideal for driving analog cir-
cuitry from digital logic 5V power sources.
. Qutput capacity is 150 milliamperes at
+15 and —15V, at an efficiency of 65 per-
cent. Regulation is 0.1 percent for a full-
load change.

MP6932 MUX EXPANDER — provision
for expanding from the original 12 chan-
nels of the MP6912 ta a'total of 48 chan-
nels. Optionally available with the ex--
pander are provisions for programmable
gain and for autozeroing of the front end
to reduce internal drift errors essentially.
to zero before the start of each A/D con- i
version. Three versions are available: |
MP6932-1, 32 channels of mux expan- e
sion, logic, programmable gain amplifier, ] é
and- autozero 'loop; MP6932-2, program- =
mable amplifier and autozero loop only;
MP6932-3, 32 channels of mux expansion
only. ‘

MN4708 MUX EXPANDER — an.8 chan-
. nel analog multiplexer packaged in a
ot - standard 16-pin, dual-in-line case. A high-

5 speed CMOS design, the MN4708 fearures
leakage current of 0.1nA, access time of
250ns, total power dissipation of 200mw, -
and an “on” resistance of 250 ohms.
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