BURR - BROWN®

lﬁl ADS7833

10-Channel
12-Bit DATA ACQUISITION SYSTEM

FEATURES APPLICATIONS

e 3 SIMULTANEOUS SAMPLED CHANNELS e AC MOTOR SPEED CONTROLS

e 3 SYNCHRONIZED 12-BIT ADCs e THREE PHASE POWER CONTROL

e 6.6s THROUGHPUT RATE o UNINTERRUPTABLE POWER SUPPLIES
e FULLY DIFFERENTIAL MUX INPUTS ® VIBRATION ANALYSIS

e DIGITALLY SELECTABLE INPUT RANGES e PC DATA ACQUISITION

e +5V POWER SUPPLIES e MEDICAL INSTRUMENTATION

e SERIAL DIGITAL INPUT/OUTPUTS

e 2 SIMULTANEOUS SAMPLED AUXILIARY
CHANNELS

e DIRECT INTERFACE TO MOTOROLA'S Vig
DSP56004/7 Via SH, [—{PGAL fZEE(B:ﬁ —=0 Serial Outy
Vi3
DESCRIPTION
Vo1
The ADS7833 consists of three 12-bit analog-to-digi- e
tal converters preceded by three simultaneously ope: SHy | PGA 1281 [ Serial Outp
ating sample-hold amplifiers, and multiplexers for 10, .
differential inputs. The ADCs have simultaneous se- b
rial outputs for high speed data transfer and daté-:
processing. zzz SH; [ PGAg lAggﬁ —=¢ Serial Outg
The ADS7833 also offers a programmable gain ampli-~
fier with programmable gains of 1.0V/V, 1.25V/V, Input Select ~ Gain Select
2.5V/V, and 5.0V/V. Channel selection and gain se- -~
lection are selectable through the serial input control 25v Control serd
word. The high through put rate is maintained by Ref togie

Voltage Out

simultaneously clocking in the. 13-bit input control _,
word for the next conversion while the present conver- Clock

. 0C|
sions are clocked out. Convert

B . .. Busy
The part also contains an 8-bit digital-to-analog con-
verter whose digital input is supplied as part of the
input control word.
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SPECIFICATIONS

At Vanas = 5V, Vana. = =5V, Vpigs = +5V, Vpig_ = -5V, and T, = —40°C to +85°C, using internal reference, fc ook = 2.1MHz.

ANALOG-TO-DIGITAL CONVERTER CHANNELS

ADS7833N
PARAMETER CONDITIONS MIN TYP MAX UNITS
RESOLUTION 12 Bit
ANALOG INPUT
Full Scale Voltage, Differential G = 1.0V\V +2.5 \Y
G = 1.25VIV +2.0 \Y
G = 2.5VIV +1.0 \Y
G = 5.0VIV +0.5 \Y
Common-Mode Voltage +0.5 See Table VII Y,
Impedance 1012 Q
Capacitance 20 pF
THROUGHPUT SPEED
Conversion Time CLK = 2.1MHz 6.1 us
Complete Cycle Acquire and Convert 6.6 us
Throughput Rate 150 200 kHz
SAMPLING DYNAMICS
S/H Droop Rate 0.1 uVius
S/H Acquisition Time 0.5 us
S/H Aperture Delay 50 ns
S/H Aperture Jitter 50 ps
Sampling Skew, Channel-to-Channel 3 ns
DC ACCURACY
Integral Linearity - Synchronous +0.5 +2 LSB
Differential Linearity - Synchronous +0.5 LSB
No Missing Codes 12 Bits
Integral Linearity - Asynchronous 0.5 +3 LSB
Differential Linearity - Asynchronous 0.5 +3 LSB
Full Scale Error G = 1.0VIV 2 % of FSR
Full Scale Error Other Gains 4 % of FSR
Full Scale Error Drift G = 1.0VIV +10 +100 ppm/°C
G = 2.5VIV +10 +100 ppm/°C
Zero Error - Synchronous G = 1.0VIV +0.5 +15 LSB
Zero Error - Asynchronous +0.5 +20 LSB
Zero Error Drift G = 1.0VIV +0.5 ppm/°C
AC ACCURACY
Total Harmonic Distortion
fiy = 1kHz 92 dB
fiy = IMHz 72 dB
CMR Vewm = 1V, foy = IMHZ 40 dB
REFERENCE
Internal Reference Voltage 25 \Y,
Internal Reference Accuracy +0.25 %
Internal Reference Drift +10 ppm/°C
Internal Reference Source Current 10 HA
External Reference Voltage Range 2.25 25 2.75 \
for Specified Linearity
External Reference Current Drain 10 HA
DIGITAL INPUTS
Logic Levels
Vi 0 15 v
Viy +3.5 +5 \Y
n +10 HA
I +10 HA
Input Capacitance At All Digital Input Pins 15 pF
DIGITAL OUTPUTS
Data Format 12-Bit Serial
Data Coding BTC
VoL Isnk = 1.6MA 0 0.4 v
Vou Isource = 500pA 4.2 5 \Y
Leakage Current +5 HA
Output Capacitance At All Digital Output Pins 15 pF

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN assumes
no responsibility for the use of this information, and all use of such information shall be entirely at the user’s own risk. Prices and specifications are subject to change
without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not authorize or warrant
any BURR-BROWN product for use in life support devices and/or systems.
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SPECIFICATIONS (conT)

At Vanas = +5V, Vana- = =5V, Vpigs = +5V, Vpig_ = -5V, and T, = —40°C to +85°C, using internal reference, fc| ocx = 2.1MHz.

ANALOG-TO-DIGITAL CONVERTER CHANNELS

ADS7833N
PARAMETER CONDITIONS MIN TYP MAX UNITS
POWER SUPPLIES Specified Performance
Vana+ +4.75 +5.0 +5.25 \
Vana —4.75 -5.0 -5.25 \%
(. +4.75 +5.0 +5.25 v
Vbie- -4.75 -5.0 -5.25 \
IANAS 15 25 mA
lana- 8 10 mA
Ipig+ 3 5 mA
Iois— 1 2 mA
Power Dissipation 125 mwW
TEMPERATURE RANGE
Specified Performance -40 +85 °C
Derated Performance -55 +125 °C
Storage —65 +150 °C
DIGITAL-TO-ANALOG CONVERTER
ADS7833N
PARAMETER CONDITIONS MIN TYP MAX UNITS
RESOLUTION 8-Bits
Output Range 0 +2.5 \%
Output Settling Time To 0.5LSB 1 ps
Linearity Error +1 LSB
Differential Linearity +1 LSB
Output Current 200
Offset Error +1 10 mV
Full Scale Error 2 %
ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
Analog Input Voltage
Ground Voltage Difference: AGND and DGND ... - % z
Power Supply Voltages: 83 5583253 :2(( g :Z(( hoh X .?; Q
) Tz IIIIIIST SOz
[olfe[[7 e [5][4] =12 ][+ [ee]f67[es][es[[o4][e3]62][e1]
NC [10] O l60] NC
_VP'G— Voan [11 [59] Vian
Digital Inputs . —0.3V to Vp,g +0.3V Vorr |12] 58] Voo
Maximum Junction Temperature ... +165°C ,;‘C | = N(;
Internal Power Dissipation ............ 825mw Voo 12l 5l v
Lead Temperature (soldering, 10s) .. . +300°C = 22 2N
Vaop |15] 155] Va2
NC [16] l54] NC
CONVERSION AND DATA TIMING Vasp [17] 53] Vaan
Vasp 18] ADS7833N l52] Vise
SYMBOL DESCRIPTION MIN | TYP |[MAX |UNITS NC [19] 51| NC
teony A/D Conversion Time 6.6 | 4.0 us NC i i NC
CLK AID Conversion Clock 21|28 MHz N 2] [49) NC
NC [22 48] NC
ty Setup Time for Conversion 50 ns Ne [23] 7] NC
Before Rising Edge of Clock e [22] 2] NC
t, Hold Time for Conversion 50 ns NC [25] [a5] NC
After Rising Edge of Clock NC [26] [a4] NC
ts Setup Time for Serial Out 25 ns
t Setup Time for Serial Input 30 ns [27][28][29][30][31[[32][33][34][35[36][37 [ 38][39 ][40 [ 41 [|42][43]
. ! EE o8 ¢8 EEEX2F5 7088282
ts Hold Time for Serial Input 30 ns L] LT S8 5°8 <43 g
[a]
PACKAGE INFORMATION
PACKAGE DRAWING
MODEL PACKAGE NUMBER @
ADS7833N 68 Lead PLCC 312

NOTE: (1) For detailed drawing and dimension table, please see end of data
sheet, or Appendix D of Burr-Brown IC Data Book.
BURR - BROWN ®
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PIN DEFINITIONS

PIN NO NAME TYPE® DESCRIPTION PIN NO NAME TYPE® DESCRIPTION
1 V3 an Al Voltage Input, Channel 3, Mux I/P 4, 35 Soutt DO Serial Digital Output, Channel 1
Negative Side 36 CLK DI Clock for A/D Converters
2 Vap Al Voltage Input, Channel 3, Mux IP 4, 37 CONV DI Sta:t :’\/D Converters. y\(hen CONV goes to
- - 0" (low) the next rising edge of CLK
Positive Side :
3 Y Al Voltage Input, Channel 3, Mux I/P 3 starts the conversion.
33N ge Input, th: o ' 38 ASH DI Digital Control for Asynchronous Sample
Negative Side . . . .
Hold. If signal is “1” (high), signals
4 V3 3p Al Voltage Ian:jt, Clhannselljs, Mux I/P 3, are sampled.
ositive Side . .
39 SER\\ DI Serial Digital Input for Input Control Word
5 Vaan Al Voltage Input, Channel 3, Mux I/P 2, 40 BUSY DO A/D Converters Busy. Busy if signal
Negative Side is “0” (low).
6 Vap Al Voltage Input, Channel 3, Mux I/P 2, 41 DCLOCK DO A Delayed and Truncated Version of
Positive Side the CLK Signals. It is Delayed 50ns
7 NC - No Connection from the CLK Signal and Stays Low
8 VN Al Voltage Input, Channel 3, Mux I/P 1, after 13 DCLOCK Cycles.
Negative Side 42 NC — No Connection
9 V3 1p Al Voltage Input, Channel 3, Mux I/P 1, 43 NC _ No Connection
Positive Side 44 NC — No Connection
10 NC — No Connection 45 NC — No Connection
11 Vo_an Al Voltage Input, Channel 2, Mux I/P 1, 46 NC — No Connection
Negative Side 47 NC — No Connection
12 Voip Al Voltage Input, Channel 2, Mux I/P 1, 48 NC — No Connection
Positive Side 49 NC — No Connection
13 NC — No Connection 2(1) Eg - mo gonnec?on
14 Voon Al Voltage Input, Channel 2, Mux I/P 2, - 0 Connection
. . 52 Visp Al Voltage Input, Channel 1, Mux I/P 3,
Negative Side " .
Positive Side
15 Vo _op Al Voltage Input, Channel 2, Mux I/P 2,
" ; 53 Vian Al Voltage Input, Channel 1, Mux I/P 3,
Positive Side X .
16 NG No C i Negative Side
— o Connection .
17 Vo an Al Voltage Input, Channel 2, Mux I/P 3, 54 NC - No Connection
. R 55 Viop Al Voltage Input, Channel 1, Mux I/P 2,
Negative Side. " .
Positive Side
18 Vo 3p Al Voltage Input, Channel 2, Mux I/P 3,
" ; 56 Vion Al Voltage Input, Channel 1, Mux I/P 2,
Positive Side X .
19 NG No C i Negative Side
- 0 ~-onnection 57 NC — No Connection
20 NC - No Connection 58 v Al Voltage Input, Channel 1, Mux l/P 1
21 NC — No Connection -1 ottage npl::’ ‘t-annse-d - X '
22 NC — No Connection ositive Slde
23 NC _ No Connection 59 Vin Al Voltage Input, Channel 1, Mux I/P 1,
24 NC — No Connection Negative Side
25 NC — No Connection 60 NC — No Connection
26 NC — No Connection 61 NC — No Connection
27 TP1 — Test Point 1, Make No Connection 62 Aout AO Output of DAC
28 TP2 — Test Point 2, Make No Connection 63 CAP AO Decoupling Point for Internal Reference
29 Voig+ P Digital Supply Voltage, +5V 64 REF Al Input Pin for External Reference
30 DGND P Digital Supply Voltage, Ground 65 REFgnp P Ground Pin for External Reference
31 Vpie- P Digital Supply Voltage, -5V 66 VAnA- P Analog Supply Voltage, -5V
32 NC — No Connection 67 AGND P Analog Supply Voltage, Ground
33 Sout2 DO Serial Digital Output, Channel 2 68 Vana+ P Analog Supply Voltage, +5V
34 Souts DO Serial Digital Output, Channel 3

NOTE: (1) Al is Analog Input, AO is Analog Output, DI is Digital Input, DO is Digital Output, P is Power Supply Connection.
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TYPICAL PERFORMANCE CURVES

At Vanas = 5V, Vanae = -5V, Vpig+ = +5V, Vp - = -5V and T, = 25°C, using internal reference, fc ock = 2.1MHz.
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TYPICAL PERFORMANCE CURVES (CONT)

At Vpnar = 5V, Vanae = -5V, Vpigs = +5V, Vp g = -5V and T, = 25°C, using internal reference, fc ock = 2.1MHz.
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BASIC CIRCUIT CONFIGURATION
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Voap [18] ADS7833N
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E Vian =—IN-
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FUNCTIONAL DESCRIPTION

(See Figure 1) ships). The ADCs are preceded by programmable gain
amplifiers. (Table Il gives gain select information). For
ADCs AND PGAs channels one and two, the PGAs are effective for all three

The ADS7833 contains three signal channels each with aanalog inputs. For the third channel, only the \fnput is
12-bit analog-to-digital converter output. The ADCs operate gain changed by the PGA. Inputs ¥ V3., and \4, are
synchronously and their serial outputs occur simultaneously.connected to ADgat a fixed gain of 1V/V regardless of the
(Table VI gives the analog input/digital output relation- Gain Select value.

2
Vi
Vio
Via

O\ 2
o SHy

2 2 2 2
SH, 5 Z‘\o 7 b ADC; [—0SouT1
o

Z\\o SHg 2 Ref Conv

=il
o

ASH

Va1
Va2
Va3

2 2
’ ADCz ~0 Sout2

o

Ref Conv

SHy

ﬁ V3.3 Through V3.,
ASH 3-2 9N V3.4

Va1
V3.2
V3.3

PGA3 =0 SouTs

=4
|
) gN(
/

SHs !

Input = Gain
Select Select
> 4>

Ref Conv

Ref

QKT e
ef

Conv s | 3 2
REFy * ample | Input Setup SER
Register N

Control IDACI

Logic npu 8 '83/;(':! Aout
T ASH

CLK
CONV
BUSY
DCLOCK

FIGURE 1. Functional Diagram.

SAMPLE HOLDS

The ADS7833 contains seven sample holds. Five of themthe quadrature inputs of a given position sensor at the same
(SH; through SH) sample simultaneously and have their time (even though they are converted on successive conver-
sample/hold timing internally synchronized. (The timing is sion cycles) (see Table Ill), so that their values are captured
shown in Figure 2). at the same shaft position.

Three of the sample holds (§HSH; and SH) are con- The ADS7833 also has the capability for limited asynchro-
nected to the input multiplexers so that they can provide nous sampling. The sampling of $kind SH is controlled
simultaneous sampling for all of their channels inputs. In asynchronously by the control signal ASH (see Table |lI).
addition, SH and SH simultaneously sample the third input  This allows two inputs each on channel 1 and channel 2 (see
of their channels (\V; and \,_5 respectively). This is useful ~ Table 1V) to be sampled asynchronously from the timing of
in motor control applications where,Y and .3 are the the other sample holds. This can be useful in motor control
quadrature inputs for one position sensor, ang ®nd applications where the two inputs for each channel come
V,.5 are the quadrature inputs for a second position sensofrom a position sensor and it is desired to sample based on
(see Figure 6). In that application, it is desirable to sampleposition sensor timing rather than system clock timing.

BURR - BROWN®
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MULTIPLEXERS connected at the REFpins. This then overrides the internal
The ADS7833 also contains several multiplexers that are2-5V reference, is connected to the ADCs and is available
used to select the desired analog inputs and connect th8uffered at the CAP pin.

proper sample hold outputs to the PGAs and ADCs. The

MUXs are driven by a decoder which receives its inputs OTHER DIGITAL INPUTS AND OUTPUTS

from the Input Setup Register. (See Table Il and Table IV Sampling and conversion is controlled by the CONV input

for information on input channel selection). The input mul- (gee Figure 2). The ADS7833 is designed to operate from an
tiplexers can take full differential input signals (see Figure 3 oy tarnal clock supplied at the CLK input. This allows the

and Table VII). The analog signals stay differential Fhrough conversion to be done synchronously with system timing so
the sample holds and the PGAs all the way to the inputs ofi\at transient noise effects can be minimized. The CLK

the ADSs. This is done to provide the best possible highsignal may run continuously or may be supplied only during

frequency noise rejection. convert sequences. The BUSY and DCLOCK signals are
internally generated and are supplied to make interfaces with
INPUT SETUP microprocessors easier (see Figures 2, 4, and 6).

As the ADCs are converting and transmitted their serial

digital data for one conversion cycle, a setup word is beingCONFIGURABLE PARAMETERS

received to be used for the next conversion cycle. The 13'bitConfigurabIe parameters are:

word is supplied at the SERpin (see Figure 1), and is .

stored in the buffered Input Setup Register. The Input Select PGA Galn. .
and Gain Select portions of the word are decoded and’ Input multiplexer and sample/hold selection

determine the state of the multiplexers and PGAs (see CON- DAC output voltage

FIGURABLE PARAMETERS section). Configuration information for these parameters is contained
in the SER, word (See Figure 2). As one conversion is
taking place, the configuration for the next conversion is

DIGITAL-TO-ANALOG CONVERTER ) : . X

. ) being loaded into the buffered Input Setup Register via the
An 8-bit DAC provides 256 output voltage levels from 0V SER, word. Table | shows information regarding these
to 2.5V (see Table V for input/output relationships). The parameters.

DAC is controlled by the DAC Input portion of the input
setup word. The DAC Input portion of the word is strobed

into the DAC at the end of the conversion cycle (14th CLK | €LOCK
il POSITIONS®) DESCRIPTION FUNCTIONS
pulse in Figure 2).
2-9 DAC Inputy_; Sets DAC Output Voltage
10-11 Gain Selecty. ; Sets PGA Gains
VOLTAGE REFERENCE 12-14 Input Selecty., Determines Multiplexers
The ADS7833 contains an internal 2.5V voltage reference. Conditions
It is available externally through an output buffer amplifier. | NOTE: (1) See Figure 2. “Clock Pulse Reference No."

If it is desired to use an external reference, one may berag|E |. Description of Configurable Parameters.

CLOCK AND
CONTROL SIGNALS(®)

Clock Pulse
Reference No. 1 3 4 5 6 7 8 9 10 11 12 13 14 1 2

S AW A A A YA Al AV aAVAYAVAVAY A UEWEWATAWAS
beLocK (oupu) AVAYAVAVAVAVAVAVAVAVAWAVS S /a\
t|
CONV (Input) \TIW\ \ /
A
SAMPLE (Internal) £ \
— 1 A
BUSY (Output) N\ conv v \

A-to-D
CONVERTER OUTPUTS
SERIAL OUTy

SERIAL OUT,

MSB LSB

SERIAL OUT3

|ty

CONTROL WORD INPUT t5

SERIy Bit o) it 1 X Bit 2 X it 3 X Bit 4 X Bit 5 X Bit 6 X Bit 7 X Bit 8 X Bit 9 XBit 10)it 11YBit 12
|
7 6 5 4 3 2 1 0 1 0 2 1 0
L

How Used DAC Input 0-7 Gain Input
Select 0-1 Select 0-2

NOTE: (1) See the specification table for timing specifications. (2) 50% duty cycle.

FIGURE 2. Timing Diagram.

BURR - BROWN®
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PGA GAIN

The PGA gain is determined by the Gain Select portion (bits
8 and 9) in the SER word (see Figure 2). There is one gain

Input Select = 3 ,—Convert V,_; via SH,, V,_5 via SH,,
and Vg3 (V43 and \,_; are from the value sampled in a
preceding conversion cycle with Input Select s 8, or

input that sets the same gain for all three PGAs. The gainGH)-

values and allowable full scale inputs are shown in Table II.

Input Select = 2 ,—Convert V,_; via SH, V,_5 via SH;,

For channels one and two the PGAs set the gain for all threéiNd Va.3 (V1.3 is sampled on Siin this conversion cycle).

analog inputs. For the third channel, only thg, Vhput is
gain changed by the PGA. Inputs.y V55 and g, are
connected to ADgat a fixed gain of 1V/V regardless of the
Gain Select value.

GAIN GAIN FULL SCALE
SELECT SETTING INPUT
Oy 5.0VIV +0.5V
1y 2.5VIV +1.0V
24 1.25VIV +2.0V
34 1.0vIV +2.5V

TABLE Il. Gain Select Information.

INPUT MULTIPLEXER AND
SAMPLE HOLD SELECTION

The Input Select portion of the SgRvord (bits 10, 11 and

Input Select = 1 —Input V5, is converted by PGA
ADC,. The output of the asynchronous sample holdg, SH
and SH, are converted by PGAADC; and PGA/ADC,,
respectively. Note that the inputs to sSlnd SH are
determined by previous Input Select values (see Table V).
Thus, to properly convert the output of one of the asynchro-
nous sample holds it is first necessary to choose its input
with a previous conversion cycle. Also, the output of 8H

SH; will only be converted if ASH goes low before the
CONV command is received.

Input Select = 0 ;—V4_4is converted by PGAADC,. The
inputs to PGA/ADC, and PGA/ADC, are undefined.

CONVERSIONS FROM THE
ASYNCHRONOUS SAMPLE HOLDS

12) (see Figure 2) are decoded and determine theDecoding the Input Select value also determines which
open/closed condition of the multiplexer switches. This in inputs are applied to the two asynchronously controlled
turn determines which input signals are connected to thesample holds Sgiand SH. (See Table IV.) One of the three

sample holds and which sample holds are connected to th@0ssible inputs is selected by the Input Select value being 4,

PGAs/ADCs.

INPUT SIGNALS FOR PGAs/ADCs

Table Il shows the relationships between the value of Input

Selec}., and the signals that are converted.

5, or 6.

The “No Effect” states indicate that these values of Input
Select have no effect on the multiplexers at the input gf SH
and SH. When one of the “No Effect” values of Input Select

is presented, the multiplexers will not be changed (i.e., their
condition is determined by the last 4, 5, or 6 value of Input

Select that existed prior to the “No Effect” state).

INPUT SELECT ANALOG SIGNAL CONNECTED TO
= BINAQ\Z( PGAJADC, Note that Input Select 51presents the output of glnd
CODE| CODE PGA,/JADC, | PGA,ADC, | PGA4ADC, SH; (1ASHy and 2ASH) to PGA/ADC, and PGA/ADC,,
o 000 Ondefined Ondefinod Vo respectively (see Table IlI). Thereforg, in oro!er to. properly
1y 001 V. via SHe® | V. via SH,® Vi convert the asynchronous sampled signals, it is first neces-
2y 010 VigviaSHy | Vpgvia SH, Vag sary to choose an input signal (Input Select equal 5 or 6 in
3y 011 V.3 via SH, V,.3 via SH, Vi3 .
. 100 Vi, Vs, Vs Table 1V) with one load/convert cycle and then convert the
5, 101 Vi, Vs Vi sample hold output (Input Select = 4 in Table Ill) in a
6 110 Via Va2 Va2 following conversion cycle.
T 111 Vi Va1 Va1
NOTE: (1) See Table IV for Operation.
INPUT SELECT,.,
TABLE IlI. Input Controls for Synchronous Sample Holds. [HEX | BINARY ANALOG SIGNAL CONNECTED TO
CODE CODE SHg SH,
Oy 000 No Effect No Effect
Input Select = 7 —Synchronously sample and convert |y, 001 No Effect No Effect
input signals V.4, V,_,, and \4_. 24 010 No Effect No Effect
P 9 Y bt \é ! 34 011 No Effect No Effect
Input Select = 4 , 54, 6,—Synchronously sample and |4, 100 Open Open
convert input signals M, V.., and \4.,. These codes also ZH i% xl-a xz-x
P H 1-2 1-2
cause Skland SH to sample their inputs. Valueg,%,, 6 7 111 No Effect No Effect

have different effects on the inputs to gS&hd SH (see
Table V).

TABLE IV. Input Controls for Asynchronous Sample Holds.

BURR - BROWN®
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DAC OUTPUT VOLTAGE

The value of the DAC output voltage is determined by the
DAC Input portion of the SER word (bits O through 7—see
Figure 2). The 8-bit DAC has 256 possible output voltages
from OV to +2.49V. The value of 1 LSB is 0.0098V.

ANALOG-TO-DIGITAL
CONVERTERS

ARCHITECTURE

The ADCs are 12-bit, successive approximation types imple-
mented with a switched capacitor circuitry.

SPEED

The clock for the ADC conversion is supplied externally at
the CLK pin. Maximum clock frequency for specified accu-

racy is 2.1MHz. This results in a complete conversion cycle
(S/H acquisition and A/D conversion) of A6

INPUT/OUTPUT

The ADS7833 is designed for bipolar input voltages and
uses a binary two’s complement digital output code. A
programmable gain function is associated with each ADC.
This changes the full scale analog input range and the analo
resolution of the converter. Details are shown in Table VI.

DIFFERENTIAL AND COMMON-MODE

INPUT VOLTAGES

The ADS7833 is designed with full differential signal paths
all the way from the multiplexer inputs through to the input
of the ADCs. This was done to provide superior high
frequency noise rejection.

DIGITAL INPUT
DAC INPUT; ANALOG OUTPUT
HEX BINARY
CODE CODE
00y 0000 0000 ov
01, 0000 0001 +0.0098V
FFy 1111 1111 +2.499

TABLE V. DAC Input/Output Relationships.

As is common with most differential input semiconductor
devices, there are compound restrictions on the combination
of differential and common-mode input voltages. This mat-
ter is made slightly more complicated by the fact that most
of the analog inputs are capable of being affected by the
programmable gain function. The possible differential and
single ended configurations are shown in Figures 3a and 3b.

The maximum differential and common mode restrictions
are shown in Table VII.

GAIN SELECT CODE 0 1 2 3
Gain 5.0VIV 2.5VIV 1.25VIV 1.0VIV
Full Scale Range

(Vp with Ve = 0) +0.5V +1.0V +2.0V 2.5V
Largest Positive

Common Mode

Voltage, Vet +2.7V +2.4V +1.9V +1.6V
Largest Negative

Common Mode

Voltage, Vey— 2.7V —2.4v -1.9v -1.6V

TABLE VII. Differential and Common Mode Voltage
Restrictions.

V171+
)] QVi_sp V. —
B N_ o
Vi
Vp N Vewm
OVigw 2 |
B
(B) vy,
Vi_p
Vo
Vb N Vew
Vi
Vem

FIGURE 3. (a) Differential Signal Source, and (b) Single
Ended Signal Source.

DESCRIPTION ANALOG INPUT DIGITAL OUTPUT

GAIN SELECT CODE 0 1 2 3

GAIN 5VIV 2.5VIV 1.25VIV 1.0VIV BINARY TWO'S COMPLIMENT FORMAT
FULL SCALE RANGE +0.5V +1.0V 2.0V +2.5V HEX CODE BINARY CODE
+Full Scale (FS —1LSB) +0.49976 +0.9995V +1.999V +2.499 TFFy 0111 1111 1111
One Bit above Mid-Scale +0.244mV +0.488mV +0.976mV +1.22mV 001H 0000 0000 0001
Mid-Scale ov ov ov ov 000y, 0000 0000 0000
One Bit Below Mid-Scale —0.244Vv —0.488mV -0.976mV -1.22mV FFFy 1111 1111 1111
—Full Scale —-0.500V —1.000V —2.000V —2.500V 800, 1000 0000 0000
NOTE: The programmable gain function applies to all three input channels for ADC,; and ADC,. However, the programmable gain function only applies to the
first input (V3.,) for ADC5. The other three inputs (V3.,, Va3, and V3,) are not affected by the GAIN SEL input. They operate at a fixed gain of 1V/V and thus
have a fixed +2.5V full scale input range.

TABLE VI. Analog Input - Digital Output Relationships.
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MICROPROCESSOR INTERFACE While this is one of the most useful, the DSP56004/7 is
The internal logic of the ADS7833 is designed for easy flexible enough to allow various other configurations. These
control and data interface with microprocessors. Figure 4Will free up the serial outputs for use with other serial
shows the interface for loading the input control word from Peripherals, such as DACs.

the microprocessor data bus into the serial input of the

ADS7833. TYPICAL ISOLATED ANALOG INPUT

Table VIII provides a sample assembly code and Figure 4Figure 5 shows an 1SO130 used to isolate the current
shows the connection diagram for connecting an ADS7833measurement in a motor speed control application. This
to the DSP56004N—or DSP56007 a Motorola Digital Sig- amplifier is well suited for this application because of its
nal Processor. This configuration allows for full control of high transient immunity (I0k\{s). Its differential output
the ADS7833 as well as receiving all three conversion feature is well suited to the differential input of the ADS7833.
results simultaneously. The start of conversion is generatecKeeping the signal transmission differential helps to pre-
by the DSP56004 as well as the sample time of the asynchroserve the high frequency noise rejection of the system.

nous sample/holds. A unique characteristic of the 1SO130 is that it has a common

mode output voltage of approximately 2.39V. To accept this

level of CMV, the ADS7833 must be operated at a gain of
DSP56004/7 ADS7833 5VIV (x0.5V full scale differential input). (See Figure 3 and
Table VII). Since the 1SO130 has a gain of 8V/V, the
SDOO CONV -V, , . :
<bo1 SERy, . v, maximum value of ¥eynseis 62.5m\(. Thus_, the value of
SOIg Soums I Rsenseis chosen to scale¥yseto this maximum value.
Sol1 Sour2
MOSI/HA® ‘ Souts —V,, POWER-UP INITIALIZATION
MISO/NAU (optional) ASH [~ Va2 When power is applied to the ADS7833, two conversion
SCKT CLK = Va3 cycles are required for initialization and valid digital data is
SCKR transmitted on the third cycle.
SckiscL ~ Vas The first conversion after power is applied is performed with
wsT :l ~ Va2 indeterminate configuration values in the double buffer
_WSR T Ves output of the Input Setup Register. The second conversion
SSHA2 j = Vau cycle loads the desired values into the register. The third
Sboz conversion uses those values to perform proper conversions
™ Aour and output valid digital data from each of the ADCs.

FIGURE 4. Microprocessor Interface for Motorola

DSP56004/7.
movep #>$0,x:$ffed ; Disable SAI transmit port
movep #>$0,x:$ffel ; Disable SAI receive port
movep #>$0,x:$fff1 ; Disable SHI port
movep #>$dfff00,x:$ffe5 ; Convert command
movep #>$101f00,x:$ffe6 ; DAC to midscale, G=1V/V, Channel 1 all ADCs
movep #>$0,x:$ffe7 ; For SS pin—enables SHI at proper time
movep #>$10d,x:$ffe0 ; Divide by 1 pre, divide by 13—96kHz conv @ 40MHz
movep #>$3,x:$ffel ; Enable SAl recv (rsng edge, MSB 1st, 16-bits, slave)
movep #>$2001,x:$fff0 ; Set narrow spike filter, CPOL=0, CPHA=1
movep #>$5,x:$fff1 ; Enable SHI (slave, no fifo, 16-bits)
movep #>%f x.$ffed ; Enable SAl trans (rsng edge, MSB 1st, 16-bits, mstr)
wait btst #14,x:$ffel ; Look for a receive flag (left or right)
jcs data
btst #15,x:$ffel
jcc wait
data movep x:$ffe2,x0 ; Get Soutl
move x0,x:$00 ; Save it
movep x:$ffe3,x0 ; Get Sout2
move x0,x:$01 ; Save it
move x:$fff3,x0 ; Get Sout3
movep x0,x:$02 ; Save it

TABLE VIII. Sample Code for Motorola DSP56004/7.
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+V
In 78L05 Out
= 01uF ]
0.1puF
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1ISO130
G =8VIV
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HV-

+5V
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- 0.1pF ADS7833
sl ~
7
+ Vioipe Typical
Analog
- V. Input
6 1-1N p
5

Vi_icmy = 2.5V
V. 1oF < £500mV
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FIGURE 5. Typical Isolated Differential Analog Input.

ADS7833 DSP56004
\ISOlSO CLK l SCKT
CONV SCKR
Phase Vi, SCK/SCL
A —ISDO@
L~ ASH MISO/HAO
\ISOlSO
Soun SOI0
Phase
Voo
B 2-1
\ISOISO
Prese EI VS -
c » Soura sol1
Vl -2
Position
Sensor
Vl -3
Souts MOSI/HA@
VZ -2
Position
Sensor
Va_s3
L
@ RTD Vi,
REF
200 L
Vis SER)y SDO1
Vi_y
o——
DC Link
Voltage 1S0122

FIGURE 6. Motor Control Application Using Position Sensors.
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