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EVALUATION KIT AVAILABLE

MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056

4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

General Description

The MAX11044/MAX11045/MAX11046 16-bit and
MAX11054/MAX11055/MAX11056 14-bit ADCs offer 4, 6,
or 8 independent input channels. Featuring independent
track and hold (T/H) and SAR circuitry, these parts pro-
vide simultaneous sampling at 250ksps for each channel.

The MAX11044/MAX11045/MAX11046 and MAX11054/
MAX11055/MAX11056 accept a £5V input. All inputs
are overrange protected with internal £20mA input
clamps providing overrange protection with a simple
external resistor. Other features include a 4MHz T/H
input bandwidth, internal clock, and internal or external
reference. A 20MHz, bidirectional, parallel interface
provides the conversion results and accepts digital
configuration inputs.

The MAX11044/MAX11045/MAX11046 and MAX11054/
MAX11055/MAX11056 operate with a 4.75V to 5.25V
analog supply and a separate flexible 2.7V to 5.25V
digital supply for interfacing with the host without a level
shifter. The MAX11044/MAX11045/MAX11046
are available in a 56-pin TQFN and 64-pin TQFP pack-
ages while the MAX11054/MAX11055/MAX11056 are
available in TQFP only and operate over the extended
-40°C to +85°C temperature range.

Applications

Automatic Test Equipment

Power-Factor Monitoring and Correction
Power-Grid Protection

Multiphase Motor Control

Vibration and Waveform Analysis
Functional Diagram

Features

4+ 16-Bit ADC (MAX11044/MAX11045/MAX11046) and
14-Bit ADC (MAX11054/MAX11055/MAX11056)

8-Channel ADC (MAX11046/MAX11056)
6-Channel ADC (MAX11045/MAX11055)
4-Channel ADC (MAX11044/MAX11054)

Single Analog and Digital Supply
High-Impedance Inputs Up to 1GQ
On-Chip T/H Circuit for Each Channel
Fast 3us Conversion Time

High Throughput: 250ksps for Each Channel
16-Bit/14-Bit, High-Speed, Parallel Interface
Internal Clocked Conversions

10ns Aperture Delay

100ps Channel-to-Channel T/H Matching

Low Drift, Accurate 4.096V Internal Reference
Providing an Input Range of +5V

4 External Reference Range of 3.0V to 4.25V,
Allowing Full-Scale Input Ranges of +4.0V to +5.2V

4 56-Pin (8mm x 8mm) TQFN and 64-Pin
(10mm x 10mm) TQFP Packages

¢ Evaluation Kit Available
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Ordering Information
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10k INT REF | DGND
BANDGAP REF Py RDC
REFERENCE BUE
EXT REF

REFIO RDC_SENSE*

**MAX11044/MAX11045/MAX11046

*CONNECTED INTERNALLY TO RDC ON THE TQFN PARTS TMAX11046/MAX11056

PART PIN-PACKAGE CHANNELS
MAX11044ETN+ 56 TQFN-EP* 4
MAX11044ECB+ 64 TQFP-EP* 4
MAX11045ETN+ 56 TQFN-EP* 6
MAX11045ECB+ 64 TQFP-EP* 6
MAX11046ETN+ 56 TQFN-EP* 8
MAX11046ECB+ 64 TQFP-EP* 8
MAX11054ECB+ 64 TQFP-EP* 4
MAX11055ECB+ 64 TQFP-EP* 6
MAX11056ECB+ 64 TQFP-EP* 8

Note: All devices are specified over the -40°C to +85°C operating
temperature range.

+Denotes a lead(Pb)-free/RoHS-compliant package.

*EP = Exposed pad.

Pin Configurations appear at end of data sheet.

For pricing, delivery, and ordering information, please contact Maxim Direct

at 1-888-629-4642, or visit Maxim’s website at www.maximintegrated.com.
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056
4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

ABSOLUTE MAXIMUM RATINGS

AVDD to AGND ..o, -0.3V to +6V
DVDD to AGND and DGND .................. .-0.3V to +6V
DGND to AGND........ocooiiiiiiiii ..-0.3V to +0.3V
AGNDS to AGND.......cooooiiiiiiii ..-0.3V to +0.3V
CHO-CH7 to AGND .......coiiiiiiiiiiiice -7.5V to +7.5V

REFIO, RDC to AGND .......ccccoiiiinn.

...-0.3V to the lower of

(VavDD + 0.3V) and +6V

EOC, WR, RD, CS, CONVST to AGND......... -0.3V to the lower of
(VbvpD + 0.3V) and +6V
DBO-DB15t0 AGND ... -0.3V to the lower of

Maximum Current into Any Pin Except AVDD, DVDD, AGND,

DGIND ..o +50mA
Continuous Power Dissipation

56-Pin TQFN (derate 47.6mW/°C above +70°C) ....3809.5mW

64-Pin TQFP (derate 43.5mW/°C above +70°C)........ 3478mW
Operating Temperature Range ...........ccc.ccoevven. -40°C to +85°C
Junction Temperature........................
Storage Temperature Range...............
Lead Temperature (soldering, 10s)...
Soldering Temperature (reflow) .........

(VpvpD + 0.3V) and +6V
Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VAVDD = +4.75V to +5.25V, VpypD = +2.70V to +5.25V, VAGNDS = VAGND = VDGND = 0V, VRerIO = internal reference, CRpc = 4 X
33uF, Crerio = 0.1uF, Cavpp = 4 x 0.1uF Il 10pF, Cpypp = 3 x 0.1uF Il 10uF; all digital inputs at DVDD or DGND, unless otherwise
noted, fsaMPLE = 250ksps. Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | sYmBoL | CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE (Note 1)
Resolution N MAX11044/MAX11045/MAX11046 16 Bits
MAX11054/MAX11055/MAX11056 14
Integral Nonlinearity INL MAX11044/MAX11045/MAX11046 > -2 +0.4 < +2 LSB
MAX11054/MAX11055/MAX11056 -0.8 +0.13 +0.8
. . o MAX11044/MAX11045/MAX11046 > -1 +0.4 <+1.2
Differential Nonlinearity ONL Twaxd 1054;I\/IAX1 1055;MAX1 1056 06 =015 +08 | —P
No Missing Codes MAX11044/MAX11045/MAX11046 16 Bits
MAX11054/MAX11055/MAX11056 14
Offset Error +0.001 +0.015 | %FSR
Channel Offset Matching +0.001 +0.015 | %FSR
Offset Temperature Coefficient +0.8 pv/eC
Gain Error +0.015 | %FSR
Positive Full-Scale Error +0.015 | %FSR
Negative Full-Scale Error +0.015 | %FSR
Positive Full-Scale Error Matching +0.01 %FSR
Negative Full-Scale Error Matching +0.01 %FSR
Channel Gain-Error Matching Between all channels +0.01 %FSR
Gain Temperature Coefficient +0.5 ppm/°C
DYNAMIC PERFORMANCE
o 10t mxu%ﬁégMAm 1045/ 91 923
Signal-to-Noise Ratio SNR . dB
full-scale input | MAX11084/MAX11058/ | g, g5
MAX11056 ’ ’
MAX11044/MAX11045/ 905 92
Sighal—to—Noise and Distortion SINAD fin= 10kHz, MAX11046 dB
Ratio full-scale input | pAX11054/MAX11055/ 845 852
MAX11056 ' ’
2 Maxim Integrated
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056

4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

ELECTRICAL CHARACTERISTICS (continued)

(VAVDD = +4.75V to +5.25V, Vpypp = +2.70V to +5.25V, VAGNDS = VAGND = VDGND = 0V, VReri0 = internal reference, CRpc = 4 x
33uF, Crerlo = 0.1pF, Cavpp = 4 x 0.1uF Il 10pF, Cpypp = 3 x 0.1uF Il 10pF; all digital inputs at DVDD or DGND, unless otherwise
noted, fsaMPLE = 250ksps. Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX11044/MAX11045/ 98 104
) . fin = 10kHz, MAX11046
Spurious-Free Dynamic Range SFDR . dB
full-scale input | MAX11084/MAX11056/ | o 104
MAX11056
MAX11044/MAX11045/ 105 98
] ) . fin = 10kHz, MAX11046
Total Harmonic Distortion THD . dB
full-scale input | pAX 11054/MAX 11055/ 104 95
MAX11056
Channel-to-Channel Crosstalk le.: 60Hz, full scale and ground on -126 -100 dB
adjacent channel (Note 2)
ANALOG INPUTS (CHO-CH?7)
+1.22 X
Input Voltage Range Note 3 \
P g g ( ) VREFIO
Input Leakage Current -1 +1 pA
Input Capacitance 15 pF
Input-Clamp Protection Current Each input simultaneously -20 +20 mA
TRACK AND HOLD
Throughput Rate Per channel 1 250 ksps
Acquisition Time taCQ 1 1000 us
. -3dB point 4
Full-Power Bandwidth - MHz
-0.1dB point >0.2
Aperture Delay 10 ns
Aperture-Delay Matching 100 ps
Aperture Jitter 50 PSRMS
INTERNAL REFERENCE
REFIO Voltage VREF 4.08 4.096 4112 \Y
REFIO Temperature Coefficient +5 ppm/°C
EXTERNAL REFERENCE
Input Current -10 +10 pA
REF Voltage-Input Range VREF 3.00 4.25 V
REF Input Capacitance 15 pF
DIGITAL INPUTS (CRO-CR3, RD, WR, CS, CONVST)
Input Voltage High VIH VpvDD = 2.7V to 5.25V 2 V
Input Voltage Low ViL VpvpD = 2.7V 10 5.25V 0.8 \
Input Capacitance CIN 10 pF
Input Current IIN VIN = 0V or VDpvyDD +10 pA
Maxim Integrated 3
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056
4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

ELECTRICAL CHARACTERISTICS (continued)

(VAvDD = +4.75V to +5.25V, Vpypp = +2.70V to +5.25V, VAGNDS = VAGND = VDGND = 0V, VRer|0 = internal reference, CRpc = 4 x
33uF, Crerlo = 0.1pF, Cavpp = 4 x 0.1uF Il 10pF, Cpypp = 3 x 0.1uF Il 10pF; all digital inputs at DVDD or DGND, unless otherwise
noted, fsamMPLE = 250ksps. Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DIGITAL OUTPUTS (DB0-DB15, EOC)
Output Voltage High VoH ISOURCE = 1.2mA VDg'le ; v
Output Voltage Low VoL ISINK = TmA 0.25 0.4 V
Three-State Leakage Current DB0-DB15, VRD 2 V|H or VS > VIH 10 pA
Three-State Output Capacitance DB0-DB15, VRD 2 V|H or VCS 2 VIH 15 pF
Analog Supply Voltage AVDD 4.75 5.25 \
Digital Supply Voltage DvDD 2.70 5.25 \
MAX11046/MAX11056, VavDD = 5V 48
Analog Supply Current |AVDD MAX11045/MAX11055, VavbD = 5V 39 mA
MAX11044/MAX11054, VavDD = 5V 30
MAX11046/MAX11056, VpvpD = 3.3V 7.0
Digital Supply Current (Note 9) IDVDD MAX11045/MAX11055, Vpvpp = 3.3V 6.5 mA
MAX11044/MAX11054, VpypD = 3.3V 5.5
Shutdown Current lovoD 10 HA
|AVDD 10
MAX11044/MAX11045/
VAVDD = 4.9V | MAX11046 *
Power-Supply Rejection PSR to 5.1V LSB
(Note 5) MAX11054/MAX11055/ +0.95
MAX11056
TIMING CHARACTERISTICS (Note 4)
CONVST Rise to EOC tCON Conversion time (Note 6) 3 us
Acquisition Time tACQ 1 1000 us
CS Rise to CONVST Rise tQ Sample quiet time (Note 6) 500 ns
CONVST Rise to EOC Rise to 47 140 ns
EOC Fall to CONVST Fall t4 CONVST mode BO = 0 only (Note 7) 0 ns
CONVST Low Time to CONVST mode BO = 1 only 20 ns
CS Fall to WR Fall t3 0 ns
WR Low Time t4 20 ns
CS Rise to WR Rise t5 0 ns
Input Data Setup Time te 10 ns
Input Data Hold Time t7 1 ns
CS Fall to RD Fall tg 0 ns
RD Low Time tg 30 ns
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056

4-/6-/8-Channel, 16-/14-Bit,

Simultaneous-Sampling ADCs

ELECTRICAL CHARACTERISTICS (continued)

(VAvDD = +4.75V to +5.25V, Vpypp = +2.70V to +5.25V, VAGNDS = VAGND = VDGND = 0V, VRer|0 = internal reference, CRpc = 4 x
33uF, Crerlo = 0.1pF, Cavpp = 4 x 0.1uF Il 10pF, Cpypp = 3 x 0.1uF Il 10pF; all digital inputs at DVDD or DGND, unless otherwise
noted, fsSaAMPLE = 250ksps. Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
RD Rise to CS Rise t10 0 ns
RD High Time t11 10 ns
RD Fall to Data Valid t12 35 ns
RD Rise to Data Hold Time t13 (Note 7) 5 ns

Note 1:
Note 2:
Note 3:
Note 4:

All data is read out.
Note 5:
Note 6:

Note 7: Guaranteed by design.

See the Definitions section at the end of the data sheet.
Tested with alternating channels modulated at full scale and ground.

See the Input Range and Protection section for more details.
CLoAD = 30pF on DBO-DB15 and EOC. Inputs (CHO-CH7) alternate between full scale and zero scale. fcony = 250ksps.

Defined as the change in positive full scale caused by a +2% variation in the nominal supply voltage.
It is recommended that RD, WR, and CS are kept high for the quiet time (tq) and conversion time (tCON).

(VavpD = 5V, Vpvpp = 3.3V, Ta = +25°C, fsaMPLE = 250ksps, internal reference, unless otherwise noted.)

INTEGRAL NONLINEARITY vs. CODE

(MAX1104.)
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Maxim Integrated
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Typical Operating Characteristics
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056
4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

Typical Operating Characteristics (continued)
(VavDD = 5V, Vpvpp = 3.3V, Ta = +25°C, fsaMPLE = 250ksps, internal reference, unless otherwise noted.)

INL AND DNL vs. TEMPERATURE ANALOG SUPPLY CURRENT
(MAX1104_) vs. SUPPLY VOLTAGE
15 ‘ 3 45 ; ; ; g
VAN g MAX11046 CONVERTING [
10 Y : 40 :
\\
g 05 f MAX11045 CION ERTING
= 35 |- MAX11046 STATIC ¥
5 MIN INL MAX DNL =
= v E:
= > =30 4 Tp=+25°C ]
= 05 MAX11045 STATIC ~ TSAMPLE = 250ksps
Vavon =5.0V MIN DNL
10 F Vpvop =3.3V 25 [}
| faee = 250ksps MAX11044 CONVERTING
5 VRog =409V % ‘ ‘ MAX11044 STATIC
a0 5 10 3B 60 85 475 485 495 505 515 525
TEMPERATURE (°C) Vavop (V)
ANALOG SUPPLY CURRENT DIGITAL SUPPLY CURRENT
vs. TEMPERATURE vs. SUPPLY VOLTAGE
45 MAXT1046 CONVERTING | Ll e 3
g fsampLE = 250ksps 2
40 g 10 ‘ : A g
MAX11046 CONVERTING -~
MAX11045 CONVERTING 8 //,/ g
Z 35 |- MAXI1046 STATIC v = 7 A
2 1 é : VA/MEO% CONVERTING
%0 T Vapp=5.0V ] - é/{
MAX11045 STATIC ~ fsawipLE = 250ksps =T
’ _ MAX11044 CONVERTING
| |
- T 2 | MAX11044/MAX11045/MAX11046 STATIC —]
. K1 1044 CONVE‘RTING X1 1044 STATIC | |y ! !
0 I L
40 15 10 35 60 85 275 325 375 425 475 525
TEMPERATURE (°C) Vovoo (V)
6 Maxim Integrated
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056
4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

Typical Operating Characteristics (continued)
(VavDD = 5V, Vpvpp = 3.3V, Ta = +25°C, fsaMPLE = 250ksps, internal reference, unless otherwise noted.)

DIGITAL SUPPLY CURRENT ANALOG AND DIGITAL SHUTDOWN ANALOG AND DIGITAL SHUTDOWN
vs. TEMPERATURE CURRENT vs. TEMPERATURE CURRENT vs. SUPPLY VOLTAGE
72 : ‘ s 5 \ g 5
‘ MAX11046 CONVERTING |< Vaop =50 [ Th= +2‘500 £
6.0 |-MAX11045 CONVERTING ——y 5 . Vovpp =33V |2 s P
| = — — =
; = 2 ’(
48 = t =
= g 3 lavoD g 3 IavoD —
E 4 5 3
(&) o
2 36 = =
= MAX11044 CONVERTING = =
= Vpvpp = 3.3V s 2 S 2
24 |- fsampLE = 250ksps 5 | 5
CoBxx = 15pF 5 DVIDD & IovoD
[ \ 1 1 !
1.2 | MAX11044/MAX11045/MAX11046 STATIC L] i L —
I —
0 ‘ ‘ ‘ 0 0
-40 -15 10 35 60 85 -40 -15 10 35 60 85 2.75 3.25 3.75 425 475 525
TEMPERATURE (°C) TEMPERATURE (°C) Vavbp OR Vpvop (V)
INTERNAL REFERENCE VOLTAGES INTERNAL REFERENCE VOLTAGE
vs. SUPPLY VOLTAGE vs. TEMPERATURE
4.09630 T ° 4112 T =
Ta=+25°C |2 Vavpp =5.0V |2
409625 g 4108 g
S S
409620 ? —_— 4104 UPPER TYPICAL LIMIT
409615 | 4100 '
= VRoe < T L]
&5 4.09610 & 4.09
= =
4.09605 4092 | L —
4.09600 ? 4,088 LOWER TYPICAL LIMIT
VREFIO
4.09595 4.084
4.09590 4.080
475 485 495 505 515 525 40 5 10 35 60 85
Vavop (V) TEMPERATURE (°C)
OFFSET ERROR AND OFFSET ERROR OFFSET ERROR AND OFFSET ERROR
MATCHING vs. SUPPLY VOLTAGE MATCHING vs. TEMPERATURE
0010 : : o 0010 : : .
fsampLE = 250ksps | £ fsamPLE = 250ksps |5
Ta=+25°C |2 Vavpp = 5.0V %
0.006 VR =4.096V |2 0.006 ‘ Vherio = 4.096Y 1=
OFFSET ERROR MATCHING OFFSET ERROlR MATCHING
A | — @
< 0.002 y £ 0002 f—]
&2 | &
o T o
& -0.002 OFFSET ERROR & -0.002 OFFSET ERROR
-0.006 -0.006
-0.010 -0.010
475 485 495 505 515 525 40 15 10 35 60 85
Vavop (V) TEMPERATURE (°C)
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056
4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

Typical Operating Characteristics (continued)

(VavDD = 5V, Vpvpp = 3.3V, Ta = +25°C, fsaMPLE = 250ksps, internal reference, unless otherwise noted.)

ERRORS (%FS)

0.010

0.006

0.002

-0.002

-0.006

-0.010

GAIN ERROR AND GAIN ERROR
MATCHING vs. SUPPLY VOLTAGE

GAIN ERROR AND GAIN ERROR
MATCHING vs. TEMPERATURE

FFT PLOT (MAX1104_)

‘ ‘ . 0.010 ; ; o 0 ; o
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VRoc = 4.096V |2 0.006 |- VRerio = 4.096V E Ta=+25°C |2
‘ GAIN ERROR 40 Vavpp =5.0V _|
GAIN ERROR . L/ =
1 @ =
—{ £ — = = <
GAIN ERROR MATCHING]{ & -0.002 GAIN ERROR MATCHING |~ = &0
-100
-0.006 |
-120 | | '| |
-0.010 -140
475 4.85 4.95 5.05 5.15 5.95 -40 -15 10 35 60 85 0 25 50 75 100 125
Vavo (V) TEMPERATURE (°C) FREQUENCY (kHz)
SIGNAL-TO-NOISE RATIO AND
SIGNAL-TO-NOISE AND DISTORTION
TWO-TONE IMD PLOT (MAX1104_) RATIO vs. TEMPERATURE (MAX1104_)
0 T T = 95 T ©
fing = 9838Hz | £ fin = 10kHz E
220 fing = 10235Hz = fsampLE = 250ksps ]
fsampLE = 250ksps |2 94 |- Ta=+25°C e
40 Ta=+25°C | = Vavop = 5.0V
=) Vavop = 5.0V = VRpc = 4.096V
= VRoc = 4.096V | 2 93 |- ViN=-0025dBFROMFS — R
S Vin=-0.01dBFS £ —~—
= -80 = ) I —
= s D —
-100 @ SINAD
91
-120 i
-140 90
72 80 88 96 104 112 120 128 -40 -15 10 35 60 85
FREQUENCY (kHz) TEMPERATURE (°C)
TOTAL HARMONIC DISTORTION SNR AND SINAD vs. ANALOG SUPPLY
vs. TEMPERATURE (MAX1104_) VOLTAGE (MAX1104_)
1035 : - 93.0 s
fin = 10kHz 4 H
) | fsampLE = 250ksps < g
1040 fM0e Z SR z
Vavop = 5.0V _ 925 +
1045 | Vroc = 4.096v s
= VN =-0.025dB FROM FS / 2
S 1050 ~1 G —— A
% . / a 92.0 i
= / = SINAD
o
-105.5 = fin = 10kHz
I > fSamPLE = 250ksps
/ 915 |1y 500
-106.0 VRpe = 4.096V
Vin =-0.025dB FROM FS
-106.5 91.0 ‘ ‘
40 15 10 35 60 8 475 485 495 505 515 525
TEMPERATURE (°C) Vavop (V)
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056
4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

Typical Operating Characteristics (continued)
(VavDD = 5V, Vpvpp = 3.3V, Ta = +25°C, fsaMPLE = 250ksps, internal reference, unless otherwise noted.)

THD vs. ANALOG SUPPLY VOLTAGE SIGNAL-TO-NOISE AND DISTORTION RATIO THD vs. INPUT FREQUENCY
(MAX1104_) vs. FREQUENCY (MAX1104_) (MAX1104_)

102 ; ‘ 5 4 § B T T g
fin = 10kHz H I fsampLE = 250ksps =
fsampLE = 250ksps g 9 - g Th = +25°C <

4103 |- Ta=+25°C E N e 90 |- Vaypp =5.0V =
VRog = 4.096V VRoe = 4.096V /
Vi = -0.025dB FROM FS . 90 Viy =-0.025dB from FS

= -104 ~ 3 \ g %

s = \ =

= N S & > /
= 5 =

05 \\ { -100

~ o | g e |
A=+25°
106 Vavop = 5.0V 105 /
84 T Vg = 4.096V
Vi = -0.025dB from FS
07 82 L LI L 110
475 485 495 505 515 525 0.1 1 10 100 0.1 1 10 100
Vavop (V) FREQUENCY (kHz) FREQUENCY (kHz)
OUTPUT NOISE HISTOGRAM WITH INPUT
CROSSTALK vs. FREQUENCY CONNECTED TO AGNDS (MAX1104_)
Bl L AL 3 200,000 — 2
fi = 60Hz 3 ¥0H_ = Ug o 3
f = 250ksps £ AVDD = 5. £
00 | saeie= p 2 VRog =4.096V |2
Ta=+25°C / 150,000 e
_ Vavop = 5.0V /1 & fsamPpLE = 250Kksps
g Vapg = 4.096V / 2
= 110 I~ vy =-0.0250B FROM FS 3
= INACTIVE CHANNEL AT AGNDS / S 100,000
1% / é
£ -120 / =
A = 0,000
H 50,
130 = l
-140 0 l
0.1 1 10 100 B B B B B B &
FREQUENCY (kHz) & &8 I 8 8 = =
OUTPUT CODE (DECIMAL)
CONVERSION TIME
vs. ANALOG SUPPLY VOLATAGE CONVERSION TIME vs. TEMPERATURE
3.00 ‘ < 3.00 5
S T 5
Ta=+25C |2 Vavop =5.0V |2
2.99 2 2.99 ]
2 E
- 2.98 - 298 —
£ 297 \\\ ug 207 1
= =
B 206 —— = A
3 3 2.96 -
S 295 S 095
8 5
2.94 2.94
2.93 2.93
2.92 2.92
475 485 495 505 515 525 40 A5 10 35 60 85
Vavop (V) TEMPERATURE (°C)
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056

4-/6-/8-Channel, 16-/14-Bit,

Simultaneous-Sampling ADCs

Pin Description

PIN
MAX11044 MAX11045 MAX11046 NAME FUNCTION
(TQFN-EP) (TQFN-EP) (TQFN-EP)
1 1 1 DB13 16-Bit Parallel Data Bus Digital Output Bit 13
2 2 2 DB12 16-Bit Parallel Data Bus Digital Output Bit 12
3 3 3 DB11 16-Bit Parallel Data Bus Digital Output Bit 11
4 4 4 DB10 16-Bit Parallel Data Bus Digital Output Bit 10
5 5 5 DB9 16-Bit Parallel Data Bus Digital Output Bit 9
6 6 6 DB8 16-Bit Parallel Data Bus Digital Output Bit 8
7,21,50 7,21,50 7,21,50 DGND Digital Ground
8, 20, 51 8, 20, 51 8, 20, 51 DVDD Digital Supply. .Bypass to DGND with a 0.1uF capacitor
at each DVDD input.
9 9 9 DB7 16-Bit Parallel Data Bus Digital Output Bit 7
10 10 10 DB6 16-Bit Parallel Data Bus Digital Output Bit 6
11 11 11 DB5 16-Bit Parallel Data Bus Digital Output Bit 5
12 12 12 DB4 16-Bit Parallel Data Bus Digital Output Bit 4
16-Bit Parallel Data Bus Digital Output Bit 3/
13 13 13 DB3/CR3 Configuration Register Input Bit 3
16-Bit Parallel Data Bus Digital Output Bit 2/
14 14 4 DB2/CR2 Configuration Register Input Bit 2
16-Bit Parallel Data Bus Digital Output Bit 1/
1 1 1 DB1/CR1
° ° ° fc Configuration Register Input Bit 1
16 16 16 DBO/CRO 16-B!t Pargllel Datg Bus D|g|ta! Output Bit 0/
Configuration Register Input Bit O
Active-Low End-of-Conversion Output. EOC goes low
17 17 17 EOC when conversion is completed. EOC goes high when a
conversion is initiated.
Convert Start Input. Rising edge of CONVST ends
sample and starts a conversion on the captured sample.
18 18 18 CONVST The ADC is in acquisition mode when CONVST is low
and CONVST mode = 0.
Shutdown Input. If SHDN is held high, the entire device
19 19 19 SHDN will enter and §tay in .a low-current state. antents of
the configuration register are not lost when in the
shutdown mode.
Reference Buffer Decoupling. Connect all RDC outputs
22,28, 35, 43, 22,28, 35, 43, 22,28, 35, 43, RDC together. Bypass to AGND with at least an 80uF total
49 49 49 capacitance. See the Layout, Grounding, and Bypassing
section.
283, 27, 33, 38, 283, 27, 33, 38, 283, 27, 33, 38, AGNDS Signal Ground. Connect all AGND and AGNDS inputs
44,48 44,48 44, 48 together on PCB.
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056

4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

Pin Description (continued)

PIN
MAX11044 MAX11045 MAX11046 NAME FUNCTION
(TQFN-EP) (TQFN-EP) (TQFN-EP)
Analog Supply Input. Bypass AVDD to AGND with a
24 41,47 24 41,47 24 41, 47 AVDD
30, 41, 30, 41, , 80, 41, 0.1uF capacitor at each AVDD input.
25, 31, 40, 46 25, 31, 40, 46 25, 31, 40, 46 AGND Analog Ground. Connect all AGND inputs together.
32 29 26 CHO Channel 0 Analog Input
34 32 29 CHA1 Channel 1 Analog Input
37 34 32 CH2 Channel 2 Analog Input
39 37 34 CH3 Channel 3 Analog Input
External Reference Input/Internal Reference Output.
REFI
36 36 36 © Place a 0.1uF capacitor from REFIO to AGND.
— 39 37 CH4 Channel 4 Analog Input
— 42 39 CH5 Channel 5 Analog Input
— — 42 CH®6 Channel 6 Analog Input
— — 45 CH7 Channel 7 Analog Input
Active-Low Write Input. Drive WR low to write to the
52 52 52 WR ADC. Configuration registers are loaded on the rising
edge of WR.
— Active-Low Chip-Select Input. Drive CS low when
53 53 54 cs reading from or writing to the ADC.
Active-Low Read Input. Drive RD low to read from the
54 54 54 RD ADC. Each rising edge of RD advances the channel
output on the data bus.
55 55 55 DB15 16-Bit Parallel Data Bus Digital Output Bit 15
56 56 56 DB14 16-Bit Parallel Data Bus Digital Output Bit 14
26, 29, 42, 45 26, 45 — I.C. Internally Connected. Connect to AGND.
Exposed Pad. Internally connected to AGND. Connect to
— — — EP a large ground plane to maximize thermal performance.
Not intended as an electrical connection point.

Maxim Integrated

Downloaded from Elcodis.com electronic components distributor

"


http://elcodis.com/parts/6477239/MAX11046ECBW.html

MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056

4-/6-/8-Channel, 16-/14-Bit,

Simultaneous-Sampling ADCs

Pin Description (continued)

PIN
MAX11044 MAX11045 MAX11046 NAME FUNCTION
(TQFP-EP) (TQFP-EP) (TQFP-EP)
1 1 1 DB14 16-Bit Parallel Data Bus Digital Output Bit 14
2 2 2 DB13 16-Bit Parallel Data Bus Digital Output Bit 13
3 3 3 DB12 16-Bit Parallel Data Bus Digital Output Bit 12
4 4 4 DB11 16-Bit Parallel Data Bus Digital Output Bit 11
5 5 5 DB10 16-Bit Parallel Data Bus Digital Output Bit 10
6 6 6 DB9 16-Bit Parallel Data Bus Digital Output Bit 9
7 7 7 DB8 16-Bit Parallel Data Bus Digital Output Bit 8
8, 22, 59 8, 22, 59 8, 22, 59 DGND Digital Ground
9. 21, 60 9 21,60 9.21.60 DVDD Digital Supply. IBypass to DGND with a 0.1uF capacitor
at each DVDD input.
10 10 10 DB7 16-Bit Parallel Data Bus Digital Output Bit 7
11 11 11 DB6 16-Bit Parallel Data Bus Digital Output Bit 6
12 12 12 DB5 16-Bit Parallel Data Bus Digital Output Bit 5
13 13 13 DB4 16-Bit Parallel Data Bus Digital Output Bit 4
16-Bit Parallel Data Bus Digital Output Bit 3/
4 4 14 DB3/CR3 Configuration Register Input Bit 3
16-Bit Parallel Data Bus Digital Output Bit 2/
15 15 15 DB2/CR2 Configuration Register Input Bit 2
16-Bit Parallel Data Bus Digital Output Bit 1/
16 16 16 DB1/CRH Configuration Register Input Bit 1
16-Bit Parallel Data Bus Digital Output Bit 0/
17 17 17 DBO/CR
0/CRO Configuration Register Input Bit 0
Active-Low End-of-Conversion Output. EOC goes low
18 18 18 EOC when conversion is completed. EOC goes high when a
conversion is initiated.
Convert Start Input. Rising edge of CONVST ends
sample and starts a conversion on the captured sample.
19 19 19 CONVST The ADC is in acquisition mode when CONVST is low
and CONVST mode = 0.
Shutdown Input. If SHDN is held high, the entire device
20 20 20 SHDN will enter and ;tay in la low-current state. antents of
the configuration register are not lost when in the
shutdown mode.
23, 28, 32, 38, 23, 28, 32, 38, 23, 28, 32, 38, AGNDS Signal Ground. Connect all AGND and AGNDS inputs
43, 49, 53, 58 43, 49, 53, 58 43, 49, 53, 58 together on PCB.
24, 29, 35, 46, 24, 29, 35, 46, 24, 29, 35, 46, AVDD Analog Supply Input. Bypass AVDD to AGND with a
52,57 52,57 52,57 0.1uF capacitor at each AVDD input.
25, 30, 36, 45, 25, 30, 36, 45, 25, 30, 36, 45, .
51 56 51 56 51 56 AGND Analog Ground. Connect all AGND inputs together.
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056
4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

Pin Description (continued)

PIN
MAX11044 MAX11045 MAX11046 NAME FUNCTION
(TQFP-EP) (TQFP-EP) (TQFP-EP)
26,55 26,55 26, 55 RDC_SENSE Reference Buffer Sense Feedback. Connect to RDC
plane.
Reference Buffer Decoupling. Connect all RDC outputs
27, 33, 40, 48, 27, 33, 40, 48, 27, 33, 40, 48, RDC together. Bypass to AGND with at least an 80pF total

54 54 54 capacitance. See the Layout, Grounding, and Bypassing
section.

37 34 31 CHO Channel 0 Analog Input

39 37 34 CHA1 Channel 1 Analog Input

42 39 37 CH2 Channel 2 Analog Input

44 42 39 CH3 Channel 3 Analog Input
External Reference Input/Internal Reference Output.

41 41 41 REFIO Place a 0.1uF capacitor from REFIO to AGND.

— 44 42 CH4 Channel 4 Analog Input

— 47 44 CH5 Channel 5 Analog Input

— — 47 CHe6 Channel 6 Analog Input

— — 50 CH7 Channel 7 Analog Input
Active-Low Write Input. Drive WR low to write to the

61 61 61 WR ADC. Configuration registers are loaded on the rising
edge of WR.

— Active-Low Chip-Select Input. Drive CS low when

62 62 62 S reading from or writing to the ADC.
Active-Low Read Input. Drive RD low to read from the

63 63 63 RD ADC. Each rising edge of RD advances the channel
output on the data bus.

64 64 64 DB15 16-Bit Parallel Data Bus Digital Output Bit 15

31, 34, 47, 50 31,50 — I.C. Internally Connected. Connect to AGND.

Exposed Pad. Internally connected to AGND. Connect to

— — — EP a large ground plane to maximize thermal performance.
Not intended as an electrical connection point.
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056

4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

Pin Description (continued)

PIN
MAX11054 MAX11055 MAX11056 NAME FUNCTION
(TQFP-EP) (TQFP-EP) (TQFP-EP)
1 1 1 DB12 14-Bit Parallel Data Bus Digital Output Bit 12
2 2 2 DB11 14-Bit Parallel Data Bus Digital Output Bit 11
3 3 3 DB10 14-Bit Parallel Data Bus Digital Output Bit 10
4 4 4 DB9 14-Bit Parallel Data Bus Digital Output Bit 9
5 5 5 DB8 14-Bit Parallel Data Bus Digital Output Bit 8
6 6 6 DB7 14-Bit Parallel Data Bus Digital Output Bit 7
7 7 7 DB6 14-Bit Parallel Data Bus Digital Output Bit 6
8, 22,59 8, 22,59 8, 22, 59 DGND Digital Ground
9,21, 60 9 21, 60 9. 21, 60 DVDD Digital Supply. ‘Bypass to DGND with a 0.1uF capacitor
at each DVDD input.
10 10 10 DB5 14-Bit Parallel Data Bus Digital Output Bit 5
11 11 11 DB4 14-Bit Parallel Data Bus Digital Output Bit 4
12 12 12 DB3 14-Bit Parallel Data Bus Digital Output Bit 3
13 13 13 DB2 14-Bit Parallel Data Bus Digital Output Bit 2
14-Bit Parallel Data Bus Digital Output Bit 1/
14 4 4 DB1/CR3 Configuration Register Input Bit 3
14-Bit Parallel Data Bus Digital Output Bit 0/
15 15 15 DBO/CR2 Configuration Register Input Bit 2
16 16 16 CR1 Configuration Register Input Bit 1
17 17 17 CRO Configuration Register Input Bit 0
Active-Low End-of-Conversion Output. EOC goes low
18 18 18 EOC when conversion is completed. EOC goes high when a
conversion is initiated.
Convert Start Input. Rising edge of CONVST ends
sample and starts a conversion on the captured sample.
19 19 19 CONVST The ADC is in acquisition mode when CONVST is low
and CONVST mode = 0.
Shutdown Input. If SHDN is held high, the entire device
20 20 20 SHDN will enter and §tay in ‘a low-current state. antents of
the configuration register are not lost when in the
shutdown mode.
283, 28, 32, 38, 23, 28, 32, 38, 23, 28, 32, 38, AGNDS Signal Ground. Connect all AGND and AGNDS inputs
43, 49, 53, 58 43, 49, 53, 58 43, 49, 53, 58 together on PCB.
24, 29, 35, 46, 24, 29, 35, 46, 24,29, 35, 46, AVDD Analog Supply Input. Bypass AVDD to AGND with a
52,57 52, 57 52,57 0.1uF capacitor at each AVDD input.
25, 30, 36, 45, 25, 30, 36, 45, 25, 30, 36, 45, .
51 56 51 56 51 56 AGND Analog Ground. Connect all AGND inputs together.
26, 55 26, 55 26, 55 RDC_SENSE | Reference Buffer Sense Feedback. Connect to RDC plane.
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056
4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

Pin Description (continued)

PIN
MAX11054 MAX11055 MAX11056 NAME FUNCTION
(TQFP-EP) (TQFP-EP) (TQFP-EP)
Reference Buffer Decoupling. Connect all RDC outputs
27, 33, 40, 48, 27, 33, 40, 48, 27, 33, 40, 48, RDC together. Bypass to AGND with at least an 80uF total
54 54 54 capacitance. See the Layout, Grounding, and Bypassing
section.
37 34 31 CHO Channel 0 Analog Input
39 37 34 CH1 Channel 1 Analog Input
42 39 37 CH2 Channel 2 Analog Input
44 42 39 CH3 Channel 3 Analog Input
External Reference Input/Internal Reference Output.
41 41 41 REFIO Place a 0.1uF capacitor from REFIO to AGND.
— 44 42 CH4 Channel 4 Analog Input
— 47 44 CH5 Channel 5 Analog Input
— — 47 CHe6 Channel 6 Analog Input
— — 50 CH7 Channel 7 Analog Input
Active-Low Write Input. Drive WR low to write to the
61 61 61 WR ADC. Configuration registers are loaded on the rising
edge of WR.
= Active-Low Chip-Select Input. Drive CS low when
62 62 62 cs reading from or writing to the ADC.
Active-Low Read Input. Drive RD low to read from the
63 63 63 RD ADC. Each rising edge of RD advances the channel
output on the data bus.
64 64 64 DB13 14-Bit Parallel Data Bus Digital Output Bit 13
31, 34, 47,50 31,50 — I.C. Internally Connected. Connect to AGND.
Exposed Pad. Internally connected to AGND. Connect to
— — — EP a large ground plane to maximize thermal performance.
Not intended as an electrical connection point.

Detailed Description

The MAX11044/MAX11045/MAX11046 and MAX11054/
MAX11055/MAX11056 are fast, low-power ADCs that
combine 4, 6, or 8 independent ADC channels in a sin-
gle IC. Each channel includes simultaneously sampling
independent T/H circuitry that preserves relative phase
information between inputs making the MAX11044/
MAX11045/MAX11046 and MAX11054/MAX11055/
MAX11056 ideal for motor control and power monitor-
ing. The MAX11044/MAX11045/MAX11046 and
MAX11054/MAX11055/MAX11056 are available with
+5V input ranges that feature +20mA overrange, fault-
tolerant inputs. The MAX11044/MAX11045/MAX11046
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and MAX11054/MAX11055/MAX11056 operate with a
single 4.75V to 5.25V supply. A separate 2.7V to 5.25V
supply for digital circuitry makes the devices compatible
with low-voltage processors.

The MAX11044/MAX11045/MAX11046 and MAX11054/
MAX11055/MAX11056 perform conversions for all chan-
nels in parallel by activating independent ADCs. Results
are available through a high-speed, 20MHz, parallel
data bus after a conversion time of 3us following the end
of a sample. The data bus is bidirectional and allows for
easy programming of the configuration register. The
MAX11044/MAX11045/MAX11046 and MAX11054/
MAX11055/MAX11056 feature a reference buffer, which
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MAX11044/MAX11045/MAX11046/
MAX11054/MAX11055/MAX11056
4-/6-/8-Channel, 16-/14-Bit,
Simultaneous-Sampling ADCs

is driven by an internal bandgap reference circuit (VRE-
FIO = 4.096V). Drive REFIO with an external reference or
bypass with 0.1uF capacitor to ground when using the
internal reference.

Analog Inputs

Track and Hold (T/H)
To preserve phase information across all channels,
each input includes a dedicated T/H circuitry. The input
tracking circuitry provides a 4MHz small-signal band-
width, enabling the device to digitize high-speed tran-
sient events and measure periodic signals with
bandwidths exceeding the ADC’s sampling rate by
using undersampling techniques. Use anti-alias filtering
to avoid high-frequency signals being aliased into the
frequency band of interest.

Input Range and Protection
The full-scale analog input voltage is a product of the ref-
erence voltage. For the MAX11044/MAX11045/
MAX11046 and MAX11054/MAX11055/MAX11056, the
full-scale input is bipolar in the range of:

5
HVREFIO X ——)

When in external reference mode, drive VREFIO with a
3.0V to 4.25V source, resulting in an input range of
+3.662V to +5.188V, respectively.

All analog inputs are fault-protected to up to £20mA.
The MAX11044/MAX11045/MAX11046 and MAX11054/
MAX11055/MAX11056 include an input clamping circuit
that activates when the input voltage at the analog input
is above (VAVDD + 300mV) or below —(VAvDD + 300mV).
The clamp circuit remains high impedance while the
input signal is within the range of £VavpD and draws lit-
tle or almost no current. However, when the input signal
exceeds +VaAvDD, the clamps begin to turn on and
shunt current to/ffrom the AVDD supply. Consequently,
to obtain the highest accuracy, ensure that the input
voltage does not exceed +(VAvDD + 0.3V).

To make use of the input clamps (see Figure 1), con-
nect a resistor (Rs) between the analog input and the
voltage source to limit the voltage at the analog input so
that the fault current into the MAX11044/MAX11045/
MAX11046 and MAX11054/MAX11055/MAX11056 does
not exceed +20mA. Note that the voltage at the analog
input pin limits to approximately 7V during a fault condi-
tion so the following equation can be used to calculate

4.096 the value of Rs:
PIN
VOLTAGE
INPUT
SIGNAL AVDD _DVDD
— — DB15*
¢ RS CHO > >
AVAYAY; CLAMP 16-/14-BIT ADC {ipe| 2 o 5
= 5 :
2 = .
SOURCE = = DB4
> S >
s = | DB3/cR3
& & .
p— — |l nl O 3
- | = @ DBU/CRO
CONFIGURATION | WR
REGISTERS [~ [ fp
|| . |
INTERFACE | CONVST
AND <
CONTROL ~ ja—}-SHON
MAX11044/MAX11045/MAX11046/ EOC
MAX11054/MAX11055/MAX11056 >
INT REF
BANDGAP Am/\