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MAX5180/MAX5183

10 40MHz
/ DAC

ABSOLUTE MAXIMUM RATINGS

AVDD, DVpD to AGND, DGND .......ccovvvvivieeeeeeeeeeees -0.3V to +6V Maximum Current into Any PiN.........cccccoiviiiiiiiniiieeeeen. 50mA

Digital INputs t0 DGND .......cccceeviiiieiieiieeree e -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)

OUT1P, OUT1N, OUT2P, OUT2N, CREF1, 28-Pin QSOP (derate 9.00mW/°C above +70°C)....... 725mwW
CREF2t0 AGND ...t -0.3V to +6V Operating Temperature Range

VREF 10 AGND ..ooviiiiiiieciece e -0.3V to +6V MAXS518 BEEL......ccceiuiiiieiiiiieiiesieeniie e -40°C to +85°C

AGND t0 DGND......cooiiiiiiiiiieee e -0.3V to +0.3V Storage Temperature Range ...........cccccvvveveeeeees -65°C to +150°C

AVDD t0 DVDD ..o iiiiieieteteteeeee et +3.3V Lead Temperature (soldering, 10S) ......ccccccceverivrerreeeennne. +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, fcL.k = 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
Resolution N 10 Bits
Integral Nonlinearity INL -2 +0.5 +2 LSB
Differential Nonlinearity DNL Guaranteed monotonic -1 +0.5 +1 LSB
Zero-Scale Error MAX5180 2 2 LSB

MAX5183 -8 +8

Full-Scale Error (Note 1) -40 +15 +40 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 dBc
to Nyquist fout = 2.2MHz, Tao =+25°C 57 70
Total Harmonic Distortion to THD foLk = 40MHz fouTt = 550kHz -70 dB
Nyquist fouT = 2.2MHz, Ta =+25°C -68 -63

. . . . fouTt = 550kHz 61
Signal-to-Noise Ratio to Nyquist SNR fcLk = 40MHz dB

fouTt = 2.2MHz, Ta =+25°C 59

DAC-to-DAC Output Isolation fout = 2.2MHz -60 dB
Clock and Data Feedthrough All Os to all 1s 50 nvVs
Output Noise 10 pANHZz
S,ilg g'ftg‘litsch Between fouT = 2.2MHz, Ta =+25°C +05  +1 | %FSR
Phase Mismalch Between four = 2.2MHz +0.15 degrees
ANALOG OUTPUT
Full-Scale Output Voltage VEs 400 mV
Voltage Compliance of Output -0.3 0.8 \Y
Output Leakage Current DACEN = 0, MAX5180 only -1 1 pA
Full-Scale Output Current IFs MAX5180 only 0.5 1 15 mA
E:acc:j External Output Resistor RL MAX5180 only 400 0

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

PARAMETER | sYmMBOL | CONDITIONS MIN  TYP  MAX [ UNITS |

REFERENCE

Output Voltage Range VREF 1.12 1.2 1.28 \%
gzlztput Voltage Temperature TCVReF 50 ppM/°C
?:Zfs;i)ri}i(i; Output Drive IREFOUT 10 LA
Reference Supply Rejection 0.5 mV/V
Current Gain (Irs/ IREF) 8 mA/mA
POWER REQUIREMENTS

Analog Power-Supply Voltage AVpD 2.7 3.3 \Y
Analog Supply Current IAVDD EFD:VSBDACEN =1, digital inputs at 0 2.7 5.0 mA
Digital Power-Supply Voltage DVpp 2.7 3.3 \Y
Digital Supply Current IbvDD zrDD:ngDACEN = 1, digital inputs at 0 4.2 5.0 mA
Standby Current ISTANDBY EPD:\/SBDACEN =0, digital inputs at 0 1.0 15 | mA
Shutdown Current ISHDN EPD:\/;.'JD(QgE d'\(');t)za‘:g'ta' inputs at 0 05 1.0 WA
LOGIC INPUTS AND OUTPUTS

Digital Input Voltage High VIH 2 \Y
Digital Input Voltage Low VL 0.8 \Y
Digital Input Current IIN VIN =0 or DVpp +1 pA
Digital Input Capacitance CIN 10 pF
TIMING CHARACTERISTICS

DAC1 D_ATA to CLK Rise tos1 10 ns
Setup Time

DAC2 D_ATA to CLK Fall tos2 10 ns
Setup Time

DAC1 QLK Rise to DATA {OHL 0 ns
Hold Time

DAC2 F:LK Fall to DATA tDH2 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 ps
PD Fall Time to Vout_ 50 us
Clock Period tcp 25 ns
Clock High Time tcH 10 ns
Clock Low Time tcL 10 ns
N AXIWV 3
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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, C = 5pF, Ta = +25°C, unless otherwise noted.)

INTERNAL REFERENCE VOLTAGE
vs. SUPPLY VOLTAGE

1.28 5 1.28
127 E R ¥
= =
w TN
(O] (G}
<< <<
5126 5 126
o o
> >
w L
O (&}

& 1.5 MAX5180 & 125
& e 5
il —— o
= MAX5183 o
124 124
1.23 1.23
25 30 35 40 45 50 55
SUPPLY VOLTAGE (V)
DYNAMIC RESPONSE RISE TIME
]
ouT_P
150mV/div
OUT_N
i 150mV/div
50ns/div
FFT PLOT, DAC1
0 T T T g 0
10 four=2.2MHz _| g 10
folk=40MHz  |Z
-20 -1z -20
-30 -30
-40 -40
__ 50 — 90
S S
2 -60 < -60

J”I il i
nﬁlﬂNWhJIuﬁiIL

(i IW

0 2 4 6 8 10 12 14 16 18
FREQUENCY (MHz)

MAXIN

20

-4

INTERNAL REFERENCE VOLTAGE
vs. TEMPERATURE

z
=
E
=
&
o
=
MAXs183 _L—" | =
, L] 5
% %
MAX5180 e
/4
=1
0 -15 10 35 60 85
TEMPERATURE (°C)
DYNAMIC RESPONSE FALL TIME
z
ouT P
150mV/div
OUT N
150mV/div
50ns/div
FFT PLOT, DAC2
four = 2.2MHz |3
foLk = 40MHz g
E;
2
=
o
g
w

8 10 12 14 16 18 20

0 2 4 6
FREQUENCY (MHz)

OUTPUT CURRENT vs. REFERENCE CURRENT
4

3 /|
/

MAX5180/83-12

EBTGXVIN/OBTSXVIN

/

N

0 /
0 100 200 300 400 500
REFERENCE CURRENT (pA)
SETTLING TIME

z

1 OUT_N

i 100mV/div

|

¥

|
ouT_P
100mV/div

12.5ns/div

SPURIOUS-FREE DYNAMIC RANGE
vs. CLOCK FREQUENCY

100 !
90 2
80

[ DAC2
™~
7 N N I
DACL
60
50
40

10 15 20 25 30 35 40 45 50 55 60
CLOCK FREQUENCY (MHz)




M 0O0O0O00O@O)

MAX5180/MAX518

10
/

40MHz

DAC

(AVpp = DVpp = +3V, AGND = DGND =0, 400Q differential output, Irs = 1mA, C = 5pF, Ta = +25°C, unless otherwise noted.)
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(
http://japan.maxim-ic.com/packages )
] —— S INCHES MILLIMETERS
l‘ DIM| MIN MAX MIN MAX
T A | .061 068 1.55 1.73
|_| |_| |_| |_| |_| |_| |_| Al | .004 .0098 | 0.102 0.249
\ \ | A2 .055 061 1.40 1.55
B | .008 012 0.20 0.30
| C |.0075 0098 | 0.191 0.249
H E D SEE VARIATIONS
E |.150 157 3.81 3.99
e .025 BSC 0635 BSC
H |.230 244 5.84 6.20
h |.010 016 0.25 0.41
H “ H “ H H “ H L |.016 035 | 041 0.89
i E— N SEE VARIATIONS
N o [ 0° g° [ o° 8°
| |m— B [— o :
‘ ‘ AH A h X 45"~ |=— VARIATIONS:
‘ A2 INCHES MILLIMETERS

I g -

NOTES:

(A F“{/jﬁm

L —] f—

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006”
3>, CONTROLLING DIMENSIONS: INCHES,
4), MEETS JEDEC MO137.

PER SIDE.

MIN. | MaX. | MIN. | Max.[N ]
189 | 196 | 480 | 498 |16]aB|
0020 | 0070 | 005 [ 018
337|344 | 856 | 874 |20]AD]
0500 | .0550 | 1270 | 1.397
337 |.344 | 856 | 874 |24]AF]
0250 | .0300 | 0635 ] 0762
386|393 | 980 | 998 |28[AF]
0250 | 0300 | 0.635 | 0.762

wlo|u|lo|n|o|un|o

DRALLAS /M AXI/VI

PROPRIETARY INFORMATION

TITLE:
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DOCUMENT CONTROL NO.
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