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FEATURES
10-Bit Resolution
Sampling Rates from <1 kHz to 1 MHz
DNL better than 1/2 LSB (typ) up to 1 MHz
Very Low Power CMOS - 30 mW (typ)
Power Down; Lower Consumption — 3 mW (typ)
Interface to any Input Range between GND and Vpp
4-Channel Mux

No S/H Required for CCD Signals less than 1 MHz
Single Power Supply (4 to 6.5 Volts)

Latch-Up Free

High ESD Protection: 4000 Volts Minimum

¢ 28 Pin PDIP & SOIC Packages Available

=

No S/H Required for Analog Signals less than 100 kHz

MIP8798

CMOS

Very Low Power 10-Bit, Analcg-to-Digital

Converter with 4-Channel Mux

BENEFITS

+ Reliable Operation

+ Reduced Board Space (Smal! Pat:kage)

s Reduced External Parts, No Samples/Hold Needed
« Suitable for Battery & Power Critizal Applications
» Designer Can Adapt Input Range & Scaling

APPLICATIONS

» pP/DSP Interface and Control Applications

+ High Resolution Imaging — Scanners, Copiers,
Facsimile

Multiplexed Data Acquisition

Radar Pulse Analysis

Low Power A/D Applications

GENERAL DESCRIPTION

The MP8798 is a flexible, easy to use, precision 10-bit A/D
Converter with 4-channel mux that operates over a wide range
of input and sampling conditions. The MP8798 can operate with
conversion operation or continuous “pipeline” operation for
sampling rates up to 1 MHz. The elimination of the S/H,
requirements, very low power, and small package size offer the
designer a low cost solution. No sample and hold is required for
charge couple device applications, up to 1 MHz, or multiplexed
input applications when the signal source bandwidth is limited to
100 kHz. The input architecture of the MP8798 allows direct
interface to any analog input range between AGND and AVpp (0
to2V,1t04V,0to 5V, etc.). The user simply sets Vrer(,) and
VRer() to encompass the desired input range.

Scaled reference resistor tap 1/2 R allows for customizing

the transter curve as well as providing a 1/z span reference
voltage. Digital outputs are CMOS and TT.. compatible.

The Micro Power Systems’ MP8798 usas a two-step flash
technique. The first segment converts the 4 M5Bs and consists
of 15 autobalanced comparators, latches, an encoder, and
buffer storage registers. The second segment converts the
remaining 6 LSBs.

When the power down input is “high”, the da:a outputs DB9 to
DBO hold the current values and Vggg-) is disconnected from
VREeF1(-). The power consumption during the: power down mode
is approximately 3mw.

Specified for operation over the commeici:t / industrial (—40
to +85°C) temperature range, the MP8798is available in Plastic
(PDIP) and Surface Mount (SOIC) packages.

ORDERING INFORMATION

Package Temperature DNL INL
Type Range Part No. {LSB) (LSB)
SQIC —40 10 +85°C MPB798AS 1 X11/2
PDIP —40 1o +85°C MPB798AN +1 +11/2
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SIMPLIFIED BLOCK AND TIMING DIAGRAM
AVpp DVpp
Coarse
Comparators 1 Adder s bs ¢w
oo ‘[‘ >——1 o oFW CLK |Ni\| f;
VREF(+) O A 1 —
12RO vl ] Recons oFF*<{>——1© osapgo  DBS-DEO —
g esolution 10 —_
VREF() o VA oy Com- > OFW ——1_4>‘ Bt i
VR I .
EF1(-) O e L5 parators |
PD © Ladder I
-0 CLK
os
ANy © —/Loq_
Az © tord o WR
ANz © MUX
AiNg © 2t04 Latch —O A1
2 Decoder 0 AD
RS
AGND DGND
PIN CONFIGURATIONS
g
DB2 pB3 t=—]| 28 |3 DB2
DB1 DB4 —]| 2 27 |/ DBt
DBO DB5 =]| 3 26 |2 DBO
PD DB =—3| + 25 [ PD
AVpp pB7 =]| s 24 | Avpp
AGND DGND =]| & 23 | AGND
Aing DVpp =H| 7 2 |F3 Apg
Ans WR &=—]| s 21 | Ana
A|N2 Al ]| 9 20 (=3 A|N2
ANy A0 £==3| 10 19 |33 ANy
1/2R CLk &= 8| 1/2R
VReF1() DBB | 2 7 I3 Veeri
VREF() pB9 t—]| 3 15 = VFlEF(-)
VREF(+) OFw | v 5 VRerw

28 Pin PDIP (0.300”)

NN28

28 Pin SOIC (Jedec, 0.300”)

S28
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PIN OUT DEFINITIONS
PIN NO. NAME DESCRIPTION PIN NO, NAME DESCRIPTION

1 DB3 Data Bit 3 Output 15 VREF(+) Upper Reference Voltags
2 DB4 Data Bit 4 Output 16 VREF(~) Lower Refarence Voltag:
3 DBS Data Bit 5 Output 17 VREF1(-) Lower Reference Voltag:
4 DB6 Data Bit 6 Qutput 18 12R Retersnce Ladder Tap
5 DB7 Data Bit 7 Output 18 Ang Analog Signal Input 1
6 DGND Digital Ground 20 ANz Analog Signal Input 2
7 DVpo Digital Vpp 21 ANng Analog Signal Input 3
8 WR Wirite (Active Low) 22 Ang Analog Signal Input 4
9 At Address 1 Input 23 AGND Analog Ground
10 A0 Addrass 0 Input 24 | AVpp Analog Vpp
11 CLK Clock Input 25 PD Power Down
12 DB8 Data Bit 8 Output 26 DBO Data Bit 0 Output (LSB)
13 DB9 Data Bit 9 Output (MSB) 27 2B1 Data Bit 1 Output
14 OFW Overflow Output 28 B2 Data Bit 2 Output

TRUTH TABLE FOR INPUT CHANNEL SELECTION

WH A1 A0 SELECTED ANALOG INPUT
0 0 0 ANt
0 0 1 ANz
0 1 0 ANa
0 1 1 AINg
1 X X Previcus selection

Note: WR, A1, A0 are internally connacted to GND through
500k(2 resistance.
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ELECTRICAL CHARACTERISTICS TABLE
Unless Otherwise Specified: AVpp =DVpp=5V, Fg= 1 MHz (50% Duty Cycle),
VREF(+) = 4.6, VREF(-) = AGND, Tp = 25°C
25°C Tmin to Tmax
Parameter Symbol Min Typ Max Min Max ] Units Test Condit or s/Comments
KEY FEATURES
Resolution 10 Bits
Sampling Rate Fg .001 1.5 MHz For Rated Parfoirmance
ACCURACY?
Differential Non-Linearity DNL +3/4 +1 LSB
Integral Non-Linearity INL +11/2 LSB Best Fit Lina
{Max INL ~ Min INL)/2
Zero Scale Error EZS +0.50 LsB Reference froin\ peri4) to Vrer()
Full Scale Error EFS -2.5 LSB
REFERENCE VOLTAGES
Positive Ref, Voltage VREF(+) AVpp v
Negative Ref. Voltage VRer | AGND \Y
Differential Ref. Voltage® AVRgep 0.5 AVpp Vv
Ladder Resistance Rp 525 675 900 Q
Ladder Temp. Coefficient! Rrco 2000 ppm/°C
Ladder Switch Resistance 12 Q
Ladder Switch Off Leakage! ILkG-sw 50 nA
ANALOG INPUT!
Input Bandwidth 100 kHz
Input Voltage Range” VIN | VReEFH VREF(+) A
Input Capacitance® CiN 80 pF
Aperture Delay tap 35 ns
DIGITAL INPUTS
Logical “1” Voltage Vi 2.0 A
Logical “0" Voltage ViL 0.8 \
Leakage Currents N Vin=DGND to DV'yp
CLK +100 nA
PD, (internal Res to DGND) -5 30 uA
Input Capacitance 5 pF
Clock Timing (See Figure 1.)!
Clock Period s 1000 ns
Rise & Fall Time? th tr 10 ns
“High” Time® g 250 500,000 ns
“Low” Time® 1s 150 500,000 ns
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ELECTRICAL CHARACTERISTICS TABLE (CONT’D)

25°C Tmin to Tmax
Parameter Symbol Min Typ Max Min Max | Units Test Conditions/Comments
_—

DIGITAL OUTPUTS Cour=15 pF
Logical “1” Voltage Vo |PVpp-0.5 v I oaD = 2 M4
Logical “0” Voltage VoL 0.4 v ILoAD = 4 MA,
Tristate Leakage loz 0 15 pA Voutr=0t DV
Data Hold Time (See Figure 1.)! tHLD 30 ns
Data Valid Delay’ oL 70 ns
Write Pulse Width' twR 40 ns
Multiplexer Address Setup Time' tas 80 ns
Muttipiexer Address Hold Time' tas 0 ns
Delay from WR to Multiplexer’

Enable MUXEN1 80 ns
Delay from CLR to Multiplexer’

Enable tMUXEN2Z 80 ns
Power Down Time! tpp 300 ns
Power Up Time! tpy 200 ns
POWER SUPPLIES?
Power Down (lpp) Ipp-DD 0.6 1.2 mA
Operating Voitage (AVpp, DVpp) Voo 4 5 6.5 "
Current (AVpp + DVpp) loo 6 10 mA Vin=2V

:IOTES:

Guaranteed. Not tested.
2 Tester measures code transition vottages by dithering the voltage of the analag input (Viy). The difference between the measured
code width and the ideal value (Vggr/1024) is the DNL error (see Figure 3.). The INL error is the maximum distanca - in L3Bs) from
the best fit line to any transition voltage (See Figure 7.).
See Vyy input equivalent circuit (see Figure 9.).
Clock specification to meet aperture specification (tap). Actual rise/fall time can be less stringent with no loss of accu acy
Specified values guarantee functional device. Refer to other parameters for accuracy.
System can clock MP8798 with any duty cycle as long as all timing conditions are met.
Input range where input is converted correctly into binary code. Input voltage outside specified range converts to zero or full scale
output.
8 DVpp and AVpp are connected through the silicon substrate. Connect together at the package.

NG AW

Specifications are subject to change without notice

ABSOLUTE MAXIMUM RATINGS (1, 2) (TA = +25°C unless otherwise noted)

Vop Mo GND) ..o +7V Storage Temperature ................. . -6510 +150°C
VREF(+) & VREF() -+ - vvvveniee GND-0.5t0 Vpp +0.5V Lead Temperature (Soldering 10 seconds) .. .... +300°C
VIN oo GND -0.5to Vpp+05V Package Power Dissipation Rating to 75°C

Alllnputs ..........ccovvnn.. GND -0.5to Vpp +05 V SOIC,PDIP .. ... .. ... 1000mwW
AllOQutputs ................... GND -0.5to Vpp +05V Derates above 75°C ............... .. .. 14mW/°C
NOTES:

(1) Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the dev.ce. Thisis a
stress rating only and functional operation at or above this specification is not implied. Exposure to maxim.m rating
conditions for extended periods may affect device reliability.

(2) Any input pin which can see a value outside the absolute maximum ratings should be protected by Schcttky diode clamps
(HP5082-2835) from input pin to the supplies. All inputs have protection diodes which will protect the device from short
transients outside the supplies of less than 100mA for less than 100ps.

(3) Vpp refers to AVpp and DVpp. GND refers to AGND and DGND.
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SAMPLE | _AUTO * SAMPLE , AUTO ) SAMPLE
N-1 | BALANGE, N  ,BALANCE , N+l
' X : : ;
-— ' it
ANALOG % ' , 'S .
INPUT T v T
' '
L} »
VOH —t— ]
DATA )
VoL _— '
L}
- e gy
L}

e 4p

Figure 1. MP8798 Timing Diagram

THEORY OF OPERATION

Analog-to-Digital Conversion

The MPB8798 converts analog voltages into 1024 digital
codes by encoding the outputs of 15 coarse and 67 fine compa-
rators. Digital logic is used to generate the overflow bit. The con-
version is synchronous with the clock and itis accomplished in2
clock periods.

The reference resistance ladder is a series of 1025 resistors.
The first and the last resistor of the ladder are half the value of
the others so that the following relations apply:

Rrer=1024 * R VRer = VRer(s) — VReF(-) = 1024 * LSB

The clock signal generates the two internal phases, ¢g (CLK
high) and ¢g (CLK low = sample) (See Figure 2.). The rising
edge of the CLK input marks the end of the sampling phase (¢g).
Internal delay of the clock circuitry will delay the actual instant

Short Cycle Sample wil! be discarded

when ¢g disconnects the latches from the comparators. This de-
lay is called aperture delay (tap).

The coarse comparators make the first pas.s conversion and
selects aladder range forthe fine comparators. The fine compa-
rators are connected to the selected range curing the next ¢g
phase.

A
|
(
Latch -{—’
|
|

Ref ‘ !__ _COARSE COMEAFIATOR
Ladder g bL——meEE

]wljbj-/

__FINE COMPARAT! >R

.
|
|
Latch -f—’
|
]

F V1ap /

Selected
Range

Figure 2. MP8798 Compaiators

A Sampling, Ladder Sampling, and Co 1version Timing

Figure 3. shows this relationship as a timin 3 chart. Ay sam-
pling, ladder sampling and output data rela:ionships are shown
for the general case where the levels whict drive the ladder
need to change for each sampled Ay time point. The ladder is
referenced for both iast Ay sample and pext 4y sample at the
same fime. If the ladder’s levels change ty irnore than 1 LSB,
one of the samples must be discarded. Alsa rote that the clock
low period for the discarded Ay can be reduced to the minimum
tg time of 150 ns.

-ol| Reference Value Past
Slos & Change for tap Time

b=

External Settle by Clock Update Time
4 pdale T / Relerence Stable Time — For !ar cia An2
Update Reference Stable Time — For Sample A1
References
Clock ’ \ Sample A1 ’ AINX \ Sample A2 / \
Internal ) Not Used ¢, @,
@ S og s ®g S
Ay Sample _/'—\—/—\ \ / \ __/_
Window AINXO Sample A1 ANXTL Sample A2 —_——
Ladder Sample _\_/m\—/ Sample Ladder [ Sample Ladder Samph: Ladder
Window (MSB Bank) for A1 for ANX1 for A2 o yX2
Ladder Compare _\_—/m\—/ Compare Ladder \ / Compare Ladder Cony para Ladder \ /
(LSB Bank) VIS ANXO VIS Aw? VIS ANXI 1S A2
External
DATA X DATA ApO X DATA ApnX0 X DATA A1 x DRTA ApX1 X:

Not Used Het Used

Figure 3. A;y Sampling, Ladder Sampling & Conversion Timing
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Accuracy of Conversion: DNL and INL

The transfer function for an ideal A/D converter is shown in ViNe1)
Figure 4. Analog
Input
e
DIGITAL 11 IIIIN1
+
CODES Output —H—mj
0.5* LSB 0.5 * LSB Cades N
l-—hl- ————————————— —l-——' N-1
[
| | OFW=0__JOFW|=1 (N+1) Code Width = V(Nni -~V
1.88 [ | LSB = [ VRer@) — VRer() 1/ 1024
[ | 3FF
| 02 AFD—— DNLgy) =[ Vins1) —~ Voo 1- LSB
{ | 001 e | I :
] Lss N | ] 1 .
. v f T T TV Figure 5. DNL Measurement
VRer() VOOt V002 V3re V3rr  Vorw VRers On Production Tester

Figure 4. Ideal A/D Transfer Function

The formulas for Differential Non-lineaity (DNL), Integral
Non-Linearity (INL) and zero and full scale eiro s (Ezg, EFg) are:

The overflow transition (Vorw) takes place at: DNL (001) = V002 — V001 — LSB
ViN = Vorw = VRer(+) — 0.5 * LSB I
The first and the last transitions for the data bits take place at: DNL (3FE) = V3gg — V3gg — LSB
Vin = V001 = Vg + 0.5 % LSB Egs (full scale error) = VREF(+) —-1.5%LSB - V3¢
ViN=V3r = VHEF(+) -1.5*LSB Ezs (zero scale error) = VHEF(—) +0.5 ¥1.83 - V001
LSB = Vpep / 1024 = (V3gg — VOO1) / 1022 DIGITAL
Note thatthe overflow transition is a flag and has noimpacton ~ CODES
the data bits. 05%158 1.5 % LSB
In a “real” converter the code-to-code transitions don’t fall E ___________ ©
exactly every Vpee/1024 volts. | 28 F$ aFF |
A positive DNL (Differential-Non-Linearity) error means that I | 002 3FELd :
the real width of a particular code is larger than 1 LSB. This error I {1} oot r— | | I
is measured in fractions of LSB's. 000: : : | : | |
b | 1
A Max DNL specification guarantees that ALL code widths LI ' < - L " >V
(DNL errors) are within the stated value. A specification of Max VRer) VOO1  Vooz V3re V3rr VREF()
DNL = + 0.5 LSB means that all code widths are within 0.5 and Figure 6. Real A/D Transfer Curve
1.5LSB. If Vrer = 4.608V then 1 LSB =4.5mV and every code
width is within 2.25 and 6.75 mV. Figure 7. shows the zero scale and full scaie error terms.
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Figure 7. gives a visual definition of the INL error. The chart
shows a 3 bit converter transfer curve with greatly exaggerated
DNL errors to show the deviation of the real transfer curve from
the ideal one.

After a tester has measured all the transition voltages, the
computer draws a line paraliel to the ideal transfer line. By defi-
nition the Best Fit Line makes equal the positive and the nega-
tive INL errors. For example, an INL error of -1 to +2 LSB’s rela-
tive to the Ideal Line would be +1.5 LSB's relative to the Best Fit
Line.

A Output
Codes Best Fit Line
7 —
6 ——
5 —
4

Ideal Transfer Line

Analog Input (Volt')

EZS

Figure 7. INL Error Calculation
(Exaggerated for Visualization)

Clock and Conversion Timing

A system will clock the MP8798 continuously or it will give
clock pulses intermittently when a conversion is desired. The
timing of Figure 8a shaws normal operation, while the timing of

AN

115 oF

I1pF

Channel
Selection

Control ————

Figure 8bkeeps the MP8798 in balance and re:ady to sample the
analog input.

crook | [ vt L 7]_J

R
DATA XN DX X

a. Continuous samplirg

CLOCK Ln [ L[ satance
|

oata DX

b. Single sampling

Figure 8. Relationship of Data to Clock

Analog Input

The MP8798 has very flexible input rance characteristics.
The user may set Vger(;) and VRer(-) to two lixed voltages and
then varies the input DC and AC levels to matc h the Ve range.
However, a more common use of this flexitility is to first design
the analcg circuitry and then to adjust the reference voltages to
include the analog input range. One advantage is that this ap-
proach may eliminate the need for external gain and offset ad-
just circuitry which may be required by fixec: input range A/Ds. It
is good design practice to proceed with thase steps:

1) Estimate Vggr range.

2) Design analog circuitry.

3) Prototype analog circuitry and det:u¢. with ADC
clocked.

4) Adjust Vggg range.

Good driving capabilities (low resistance, Figh current) of cir-
cuitry driving the flash analog input are guira nteed to optimize
the MP8798 performance. Figure 9. shows the equivalent cir-
cuit for A.

4080
. B;IIPF

L1}
60 pF 4 87 pi
%WS(Df.i

T
$

¢SE 98 _.
R

1/2 | VREF(+)
4 V3EF-) ]

4pF g

Figure 9. Analog Input Equivalent Circuit
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Analog Input Multiplexer

The MP8798 includes a 4-channe! analog input multiplexer.
The relationship between the clock, the multiplexer address, the
WH and the output data is shown in Figure 10.

Digital Interfaces

The logic encodes the outputs of the comngarators into a bi-

nary code and latches the datain a D-type fliz-flop for output.

Clock y A f A
Sample N Sample M , Sample
Old Address | INew Addresd M+1

L} )
teikszr twa v toikhz
«

NS

: . 1)

tas taH
el 2)
4

N .
- N-1 valid N Valid M Vaiid
DB0O-DB9 w2 Vall% Qg Address x Oid Address >< New Address

Figure 10. MUX Address Timing

Theunctional equivalent of the MP8798 1 Fi jure 12.) is com-
posed of:

Delay stage (tap) from the clock to the sampling phase
9s)-

An ideal analog switch which samples V.

An ideal A/D which tracks and conver:s VIN with no
delay.

A series of two DFF’s with specified h2ld {ty. p) and
delay (ip) times.

tap tyLp and tp are specified in the Electrice | Characteristics

table.
| tas | tan
Al, AO )k J(
N S
._tMNJ_i_ Vin
MUXEN

(Internal Signal)

CoR— N

[
Jl’ b Q—E:i DBY-DBO
| P> .

|— |_ oK

tMUXEN2 I,_

Figure 11. Analog MUX Timing

MUXEN
(Internal Signal)

Reference Voltages

The input/output relationship is a function of Vgeg:
AN = VIN = VREF()
VRer = VReF(+) — VREF()
DATA = 1023 * (A\N/VREF)

A system can increase total gain by reducing Vger

Figure 12. MP8798 Functional Equivalent
Circuit and Interface Timing
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Power Down

Figure 13. shows the relationship between the clock,
sampled A to output data relationship and the effect of power
down.

L} El
L] 1
CLK ——/-_\_/_\_/ \
i
)

SAMPL
E

»
[
N [
[

Vi /\:\/\/"\\\

1] ]
DBO-DBY Nzvaid X Nivaid X N Vali mm
- il

PD '

lop. VREF(+) T ,
AN A

Figure 13. Power Down Timing Diagram
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APPLICATION NOTES

Cy = 4.7 or 10uF Tantalum

C, = 0.1pF Chip Cap or low inductance capacitor
L1 = 100nH or larger

Rt = Clock Transmission Line Termination

Buffer

|

|
Resistive I
Isolation of |
5010100 |
|

+5V
]
a Lia Lip
CiaCaalL 1 Cip, C2p

AVpp 3 ; 3 ; DVpp
L

A'N ' (Sutstrate) —>» OFW

'
Al > DBY - D3O

MP8798 [« GCE

VREF(+) CLK

4R
Rt

Source

+
Reference CJ_ CJ_
Voltage ‘]_ 2_[ cd_ cJ_

1/4R

VREF(-)
N\

I Vagr
% AGND DGND

Figure 14. Typical Circuit Connections

The following information wilt be usefulin maximizing the per-

formance of the MP8798.

1.

All signals should not exceed AVpp +0.5 V or AGND -0.5 V
or DVpp +0.5 V or DGND —0.5 V.

. Any input pin which can see a value outside the absolute
maximum ratings (AVpp or DVpp+0.5 V or AGND —0.5 V)
should be protected by diode clamps (HP5082-2835) from
input pin to the supplies. All MP7684A inputs have input pro-
tection diodes which will protect the device from short tran-
sients outside the supply ranges.

The design of a PC board will affect the accuracy of MP8798.
Use of wire wrap is not recommended.

The analog input signal (V}y) is quite sensitive and shouldbe
properly routed and terminated. It should be shielded from

the clock and digital outputs so as to minimize cross coupling
and noise pickup.

The analog input should be driven by a low impedance (less
than 50Q).

Anal figi il id ialand
common at one point only, The ground plane shouldactas a

shield for parasitics and not a return path for signals. To re-
duce noise levels, use separate low impedance ground
paths. DGND should not be shared w.th other digital cir-
cuitry. lf separate low impedance paths carnot be provided,
DGND should be connected to AGND n 2x: to the MP8798.

7. DVpp should not be shared with other aigital circuitry to
avoid conversion errors caused by digital s.pply transients.
DVpp for the MP8798 should be connec:ed to AVpp next to
the MP'8798.

8. DVpp and AVpp are connected inside tt e :MP&798 through
the N -- doped silicon substrate. Any DC voltage difference
between DVpp and AVpp will cause undesirable internal
currents.

9. Each power supply and reference voltags pin should be
decoupled with a ceramic (0.1uF) and atantalum (10uF) ca-
pacitor as close to the device as possible.

10. The digital output should not drive long w re 5. The capacitive
coupling and reflection will contribute nsise to the conver-
sion. When driving distant loads, buffers should be used.
10042 resistors in series with the digital cutputs in some ap-
plications reduces the digital output disr.ption of Ajy.
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+5V

5k

o‘mF'l-]: 100k Z% MP5010 %—O +
+ AA'AY
O -

Figure 15. Example of a Reference Voltage Source

+5V +5V
1
} Tof4 .5y & R :
| VREF(+) AVpp
| ¥ |
| |
| t At —~— Do
| - | .
| | Aing
I R

J VRery  AGND 1

For R = 5k use Beckman Instruments #694-3-R10k resistor array or equivalent.

NOTE: High R values affect the input BW of ADC due to the (R * Cyy of ADC) time constant. Therefore, for diffei ent
applications the R value needs to be selected as a tradeoff between A\ settling time and power dissipation.

Figure 16. 15 V Analog Input

+5V
Vpgry  AVoo
Aps +— Do
L}
Aing

VRer(-) AGND 1

For R = 5k use Beckman Instruments #694-3-R10k resistor array or equivalent.

NOTE: High R values affect the input BW of ADC due to the (R * Cjy of ADC) time constant. Therefore, for diffe ent
applications the R value needs to be selected as a tradeoff between Ay settling time and power dissipatior.

Figure 17. =10 V Analog Input
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ANy

ANz

Glole
FEE

ANy

ANg

@

e

VREZ(+)

3/4

14

VRE=(4)
R

Vae=119

DAC MP7641
@ Power Down write values to DAC 3, 2, 1 = DAC 4 to minimize power consumption.
Only Ay and Ladder detail shown.

Figure 18. A/D Ladder and Ay with Programmed Control
(of VREF(+), VREF(—), 1/4 and 3/4 TAP.)
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PERFORMANCE CHARACTERISTICS

z [ 1
5 Vddss v
Vreel[+)=4 6V
1| veetf)tv
os POS. DNL
g
S
z
[~}
05
a -

A5 NEG. DKL 'r
2

1
Fs(MH?)

Graph 1. DNL vs. Sampling Frequency

E——

E : _______,_-—f—'":]wd:sv
- c—— —

Vdo=dv

h
Fs(MHz2)

Graph 3. Supply Current vs.
Sampling Frequency

2
15
Vid=5v
Fs=1MHz
1 \
05 ———— P05 DNL H
I
30
z
a
45
1
NEG. DNL, |
15
2 e e
[ 11 16 21 26 n kLY (2] 4B
Vreferp(v)

Graph 5. DNL vs. Reference Voltage

| e |

[PGS.IKL
Ydd=5¥

Vrof(+)=46V
Vref(-)=0V

— R

\[FEG AL -

1
FsMHz)

Graph 2. INL vs. Sampling Fre.q.iency

1 —_———
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o8 _
g v
EM - .,A[‘{‘lafsv }—
P
g —
o4
§ Vid=4¥ ]
02 frrrrm —————— o — e
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0 05 1 1 2
Fs(MHz)
Graph 4. Power Down Currant vs.
Sampling Frequency
2 -
15 -t o V025V -
Vief[«)=46V
Vief(-)=0V
11— Fs=14Hz —
a5 -{ P05 DNL }
g
g0 -
4
o5 — o
Bl
a5 —
2 —
45 40 ® 12
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Graph 6. DNL vs. Temperature
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10 14
Va5V ‘
7 Vrol(s)=45V ;
Vref(-)=0V w
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Graph 8. Power Down Current vs.
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