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ABSOLUTE MAXIMUM RATINGS

VDD t0 AGND, DGND .....ouoiiiiiieiiiiiieiiiiiie e -0.3V to +6.0V
.....0.3V to +0.3V
.....0.3V to +6.0V
-0.3Vto (Vpp + 0.3V)
-0.3Vto (Vpp + 0.3V)
(AGND - 4.0V) to (Vpp + 0.3V)

AGND to DGND.............
Digital Inputs to DGND..
DOUT, UPO to DGND ...
OUT, REF to AGND ......
OS to AGND

Maximum Current into Any Pin........ccccovieviiieniie e 50mA

Continuous Power Dissipation (Ta = +70°C)
16-Pin QSOP (derate 8mW/°C above +70°C)
Operating Temperature Range ...
Storage Temperature Range
Lead Temperature (soldering, 10s)

-65°C to +150°C

+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—MAX5170

(Vpp = +5V £10%, VRer = 2.5V, OS = AGND = DGND, R = 5kQ, C_ = 100pF referenced to ground, Ta = TmIN t0 TmAx, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution 14 Bits
. ) MAX5170A +1
Integral Nonlinearity (Note 1) INL LSB
MAX5170B +2
Differential Nonlinearity DNL +1 LSB
Offset Error (Note 2) Vos +10 mV
. RL =0 -0.6 +4
Gain Error GE LSB
RL = 5kQ -1.6 +8
Power-Supply Rejection Ratio PSRR 10 120 uviv
Output Noise Voltage f = 100kHz 1 LSBp-p
Output Thermal Noise Density 80 nViVHz
REFERENCE
Reference Input Range VREF 0 Vpp - 1.4 \%
Reference Input Resistance RREF 18 kQ
MULTIPLYING-MODE PERFORMANCE
Reference -3dB Bandwidth VRer = 0.5Vp-p + 1.5Vpc, slew-rate limited 350 kHz
Reference Feedthrough ngz Z z‘nsgg_p *+1.8Vpe, = 1kHz, -80 dB
;Igt?oal to-Noise Plus Distortion SINAD ::/ggg - é.FSF\éphg; 1.5Vpc, f = 10kHz, 82 dB
DIGITAL INPUTS
Input High Voltage VIH 3 \Y
Input Low Voltage ViL 0.8 \Y
Input Hysteresis VHYS 200 mV
Input Leakage Current IIN ViN =0 or Vpp 0.001 +1 HA
Input Capacitance CiN 8 pF
DIGITAL OUTPUTS
Output High Voltage VOH ISOURCE = 2mA Vpp - 0.5 \%
Output Low Voltage VoL ISINK = 2mA 0.13 0.4 \Y

MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX5170 (continued)

(Vpp = +5V +10%, VRer = 2.5V, OS = AGND = DGND, RL = 5kQ, C|_ = 100pF referenced to ground, Tao = TmIN to TmAx, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.6 Vius
Output Settling Time To £0.5LSB, from 10mV to full-scale 18 us
Output Voltage Swing (Note 3) 0 VbD \Y
OS Pin Input Resistance 80 120 kQ
Time Required to Exit Shutdown 40 us
Digital Feedthrough CS = Vpp, fscLk = 100kHz, VscLk = 5Vp-p 1 nv-s
POWER SUPPLIES
Positive Supply Voltage VbD 4.5 5.5 \Y
Power-Supply Current (Note 4) IbD 0.28 0.4 mA
Shutdown Current (Note 4) 1 10 pA
TIMING CHARACTERISTICS
SCLK Clock Period tcp 100 ns
SCLK Pulse Width High tcH 40 ns
SCLK Pulse Width Low tcL 40 ns
CS Fall to SCLK Rise Setup
Time tcss 40 ns
SCLK Rise to CS Rise Hold
Time tCsH 0 ns
DIN Setup Time tbs 40 ns
DIN Hold Time tDH 0 ns
SCLK Rise to DOUT Valid _
Propagation Delay D01 CLoap = 200pF 80 ns
SCLK Fall to DOUT Valid _
Propagation Delay D02 CLoap = 200pF 80 ns
SCLK Rise to CS Fall Delay tcso 10 ns
CSRise to SCLK Rise Hold Time | tcs1 40 ns
CS Pulse Width High tcsw 100 ns

MAXIN 3
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ELECTRICAL CHARACTERISTICS—MAX5172

(Vpp = +2.7V to +3.6V, VRer = 1.25V, OS = AGND = DGND, R| = 5kQ, C|_ = 100pF referenced to ground, Ta = TmIN to Tmax, unless
otherwise noted. Typical values are at Ta = +25°C).

MAX5170/MAX5172

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution 14 Bits
o MAX5172A 42
Integral Nonlinearity (Note 5) INL LSB
MAX5172B +4
Differential Nonlinearity DNL +1 LSB
Offset Error (Note 2) Vos +10 mV
Gain Error GE  |LE® 06 | s
RL = 5kQ -1.6 +8
Power-Supply Rejection Ratio PSRR 10 120 WY,
Output Noise Voltage f = 100kHz 2 LSBp-p
Output Thermal Noise Density 80 nViWHz
REFERENCE
Reference Input Range VREF 0 Vpp-1.4 \Y
Reference Input Resistance RREF 18 kQ
MULTIPLYING-MODE PERFORMANCE
Reference -3dB Bandwidth VRer = 0.5Vp-p + 0.75Vpc, slew-rate limited 350 kHz

VREF = 1.6Vp-p + 0.8Vpc, f = 1kHz,

Reference Feedthrough code = all Os -80 dB
gginoal to-Noise Plus Distortion SINAD ngz - (éﬁ;/':phpé; 0.9Vpc, f = 10kHz, 78 dB
DIGITAL INPUT

Input High Voltage VIH 2.2 \

Input Low Voltage ViL 0.8 \Y

Input Hysteresis VHYS 200 mV
Input Leakage Current IIN ViN =0 or Vpp 0.001 +1 HA
Input Capacitance CIN 8 pF
DIGITAL OUTPUT

Output High Voltage VOH ISOURCE = 2mA Vpp - 0.5 \Y%

Output Low Voltage VoL ISINK = 2mMA 0.13 0.4 \%

4 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX5172 (continued)

(Vpp = 2.7V to 3.6V, VRer = 1.25V, OS = AGND = DGND, R = 5kQ, C| = 100pF referenced to ground, Ta = TmIN to TmaX, unless
otherwise noted. Typical values are at Ta = +25°C).

PARAMETER ’ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.6 Vius
Output Settling Time To +0.5LSB from 10mV to full-scale 18 ps
Output Voltage Swing (Note 3) 0 VbD \
OS Pin Input Resistance 80 120 kQ
Time Required to Exit Shutdown 40 us
Digital Feedthrough CS = Vpp, fscLk = 100kHz, VscLk = 3Vp-p 1 nv-s
POWER SUPPLIES
Positive Supply Voltage VbD 2.7 3.6 \Y
Power-Supply Current (Note 4) IbD 0.28 0.4 mA
Shutdown Current (Note 4) 1 10 HA
TIMING CHARACTERISTICS
SCLK Clock Period tcp 150 ns
SCLK Pulse Width High tcH 75 ns
SCLK Pulse Width Low tcL 75 ns
QSB Fall to SCLK Rise Setup toss 60 ns
Time
SCLK Rise to CS Rise Hold ‘ 0 ns
Time CSH
DIN Setup Time tbs 60 ns
DIN Hold Time tDH 0 ns
SCLK Rise to DOUT Valid _
Propagation Delay tbo1 CLoAD = 200pF 200 ns
SCLK Fall to DOUT Valid _
Propagation Delay tboz | CLoAD = 200pF 200 ns
SCLK Rise to CS Fall Delay tcso 10 ns
CSRise to SCLK Rise Hold Time | tcs1 75 ns
CS Pulse Width High tcsw 150 ns

Note 1: INL guaranteed between codes 40 and 16383.

Note 2: Offset is measured at the code that comes closest to 10mV.

Note 3: Accuracy is better than 1.0 LSB for Vout = 10mV to Vpp - 180mV. Guaranteed by PSR test on end points.
Note 4: RL = open and digital inputs are either Vpp or DGND.

Note 5: INL guaranteed between codes 80 and 16383.
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N COOO0OoO
(MAX5170: Vpp = +5V, VRer = 2.5V; MAX5172: Vpp = +3V, VRer = 1.25V; C = 100pF, OS = AGND, code = 3FFF hex, Ta = +25°C,

H unless otherwise noted.)
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(MAX5170: Vpp = +5V, VRer = 2.5V; MAX5172: Vpp = +3V, VRer = 1.25V; C| = 100pF, OS = AGND, code = 3FFF hex, Ta = +25°C,
unless otherwise noted.)

MAX5170
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N (MAX5170: Vpp = +5V, VRer = 2.5V; MAX5172: Vpp = +3V, VRer = 1.25V; C| = 100pF, OS = AGND, code = 3FFF hex, Ta = +25°C,
H unless otherwise noted.)
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(MAX5170: Vpp = +5V, VRer = 2.5V; MAX5172: Vpp = +3V, VRer = 1.25V; C = 100pF, OS = GND, code = 3FFF hex,
Ta = +25°C, unless otherwise noted.)
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16-BIT SERIAL WORD
C1 Cco D13...ccoiiiieen. DO FUNCTION
0 0 14-bit DAC data Load input register; DAC registers are unchanged.
0 1 14-bit DAC data Load input register; DAC registers are updated (start-up DAC with new data).
1 0 XX X XXX KO XXX ;g:jee:::(einljtﬁg irnep?uift;rgfirscizsi;put register (start-up DAC with data previously
1 1 0 0 X XXX XXXX XXXX No operation (NOP).
1 1 0 1 X XXX XXXX XXXX Shut down DAC (provided PDL = 1).
1 1 1 0 0 XXX XXXX XXXX UPO goes low (default).
1 1 1 0 1 XXX XXXX XXXX UPO goes high.
1 1 1 1 0 XXX XXXX XXXX Mode 1, DOUT clocked out on SCLK’s rising edge.
1 1 11 1 XXX XXXX XXXX Mode 0, DOUT clocked out on SCLK'’s falling edge (default).
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