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ABSOLUTE MAXIMUM RATINGS

AVpD, DVpp to AGND, DGND .......ccooiiiiiiiiieeeeeee, -0.3V to +6V
Digital INput t0 DGND........cooiiieiiieeriiee e -0.3V to +6V
OUTP, OUTN, CREF t0 AGND .......cuuviiiiiiiiieiaeeeeanne -0.3V to +6V
VReg to AGND ....-0.3Vto +6V
AGND t0 DGND......cutiiiiiiiiiiiieeee e -0.3V to +0.3V
AVDD 10 DVDD ettt +3.3V
Maximum Current into Any Pin........ccccoviieviiieniir e 50mA

Continuous Power Dissipation (Ta = +70°C)
24-Pin QSOP (derate 9.50mW/°C above +70°C)........ 762mwW
Operating Temperature Ranges

MAX5187BEEG/MAX5190BEEG ..........cccue... -40°C to +85°C
Storage Temperature Range...............cccevevernns -65°C to +150°C
Lead Temperature (soldering, 10S) ........c.cccceeeiiiiiineennnnnns +300°C

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

(AVpp = DVpp = +3V +10%, AGND = DGND =0, fc k = 40MHz, Irs = 1mA, 400Q differential output, CL = 5pF, Ta = TmIN to TMAX,

unless otherwise noted. Typical values are at Ta = +25°C.)

] PARAMETER | symBOL | CONDITIONS MIN  TYP  MAX | UNITS |
STATIC PERFORMANCE
Resolution N 8 Bits
Integral Nonlinearity INL -1 +0.25 +1 LSB
Differential Nonlinearity DNL Guaranteed monotonic -1 +0.25 +1 LSB
Zero-Scale Error MAX5182 e ! LSB

MAX5191 -4 +4

Full-Scale Error (Note 1) -20 +4 +20 LSB
DYNAMIC PERFORMANCE
Output Settling Time To +0.5LSB error band 25 ns
Glitch Impulse 10 pVs
Spurious-Free Dynamic Range SFDR | foLk = 40MHz fouT = 550kHz 72 dBe
to Nyquist fouT = 2.2MHz 57 70
Total Harmonic Distortion THD foLk = 40MHz fouT = 550kHz -70 4B
to Nyquist fouT = 2.2MHz -68 -63
Signal-to-Noise Ratio SNR feLk = 40MHz fouT = 550kHz 52 dB
to Nyquist fouTt = 2.2MHz 46 52
Clock and Data Feedthrough All Os to all 1s 50 nVs
Output Noise 10 pANHZz
ANALOG OUTPUT
Full-Scale Output Voltage VEs 400 mV
Voltage Compliance of Output -0.3 0.8 Vv
Output Leakage Current DACEN = 0, MAX5187 only -1 1 pA
Full-Scale Output Current (= MAX5187 only 0.5 1 1.5 mA
E:acc:j External Output Resistor RL MAX5187 only 400 0

2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)
(AVpp = DVpp = +3V £10%, AGND = DGND = 0, fcLk = 40MHz, Irs = 1mA, 400Q differential output, C|. = 5pF, Ta = TMIN t0 TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
REFERENCE
Output Voltage Range VREF 1.12 1.2 1.28 \Y
gﬁ;tput Voltage Temperature TCVRer 50 ppM/°C
Ezﬁerlirilli(;; Output Drive IREFOUT 10 LA
Reference Supply Rejection 0.5 mV/V
Current Gain (Irs / IRefr) 8 mA/mA
POWER REQUIREMENTS
Analog Power-Supply Voltage AVpD 2.7 3.3 \Y
Analog Supply Current IAVDD EFD:\/S;DDACEN =1, digital inputs at 0 17 4 mA
Digital Power-Supply Voltage DVpbD 2.7 3.3 \
Digital Supply Current IDVvDD EPD:VS;DDACEN = 1, digital inputs at 0 4.2 5 mA
standby Current ISTANDBY EPD:\/g;DDACEN =0, digital inputs at 0 1 15 mA
Shutdown Current ISHDN EPD:V;BD(Q EE dl\(l);t)zac:;g)ltal inputs at 0 0.5 1 MA
LOGIC INPUTS AND OUTPUTS
Digital Input Voltage High VIH 2 Vv
Digital Input Voltage Low ViL 0.8 \
Digital Input Current 1N VIN =0 or DVpp +1 HA
Digital Input Capacitance CIN 10 pF
TIMING CHARACTERISTICS
DAC DATA to CLK Rise DS 10 ns
Setup Time
DAC QLK Rise to DATA toH 0 ns
Hold Time
CS Fall to CLK Rise Time 5 ns
CS Fall to CLK Fall Time 5 ns
DACEN Rise Time to VouT 0.5 us
PD Fall Time to VouT 50 us
Clock Period tcLK 25 ns
Clock High Time tcH 10 ns
Clock Low Time tcL 10 ns
Note 1: Excludes reference and reference resistor (MAX5190) tolerance.
AXIMW 3
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goooogd
(AVpp = DVpp = +3V, AGND = DGND = 0, 400Q differential output, Irs = 1mA, C. = 5pF, Ta = +25°C, unless otherwise noted.)
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(AVpp = DVpp = +3V, AGND = DGND = 0, 400Q differential output, Irs = 1mA, CL = 5pF, Ta = +25°C, unless otherwise noted.)
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(AVpp = DVpp = +3V, AGND = DGND = 0, 400Q differential output, Irs = 1mA, CL = 5pF, Ta = +25°C, unless otherwise noted.)
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1. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS
2. MOLD FLASH OR PROTRUSIONS NOT TO

EXCEED 006"

PER SIDE.

3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY
TO 16 AND 28 LEAD POWER-QSOP PACKAGES.

4, CONTROLLING DIMENSIONS:

INCHES.

L E/2 [ <

SO
__IJLIIJ”LIIJLILIH UUuuy Ul
i AH&_{ h X 450 —=
ClHUJICLtLELtUlD fj £ /R

INCHES

MILLIMETERS

MIN MAX

MIN MAX

061 .068

155 173

004 .0098 | 0.102 0249

055 .061

1.40 155

.008 012

0.20 0.31

0075 |.0098 | 0191 0.249

150 [ 457

381 [ 399

025 BSC

0,635 BSC

230 244

5.84 6.20

010 016

0.25 0.41

016 035

0.41 0.89

SEE VARIATIONS

SEE VARIATIONS

071 [ 087 | 1.803 [ 2209

o [ &

DM
A
AL
A2
B
C
D SEE VARIATIONS
E
e
H
h
L
N
X
Y
x

[ oo [e

VARIATIONS:

INCHES

MILLIMETERS

MIN. MAX.

MIN. | MAX.IN

189 196

480 | 498 |16|AA

.0020 | .0070

005 | 018

107 123

272 | 312

337 [.344

856 | 874 |20[aB|

.0500 [ .0550

1.270 | 1.397

337 [.344

856 | 874 |24ac|

1.0250 | .0300

0.635 | 0.762 |

386 393

980 | 998 [28[aD]

.0250 | .0300

0.635 | 0.762

X[og|ue]ole]Xx]|w (e

271 287

688 | 7.29

QSOP.EPS

O6TSXVIN/LBTSXVIN

VI /A1 X1 /VI

PROPRIETARY INFORMATION

TITLE:

APPROVAL DOCUMENT CONTROL NO.

21-

PACKAGE OUTLINE, QSOP, 150, .025" LEAD PITCH

0055

REV
b |

MAXIN
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