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ABSOLUTE MAXIMUM RATINGS

VDD t0 AGND, DGND .......occviiiiiiiiieeiieieeieeiee s -0.3V to +6V
AGND to DGND .-0.3Vto +0.3V
Digital Inputs to DGND -0.3V to +6V
DOUT, UPO to DGND .......cccoveriieiiicriieiinns -0.3V to (Vpp + 0.3V)
FB, OUT REF to AGND .

Maximum Current into Any Pin

Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8mW/°C above +70°C)............... 667mwW
Operating Temperature Range...........cccooveveernenns -40°C to +85°C
Storage Temperature Range ...........cccccvvveveeeeens -65°C to +150°C
Lead Temperature (soldering, 10S€C) ........ccccovvrrrveernnen. +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—MAX5175

(VDD = +5V +£10%, VREr = 2.5V, AGND = DGND, FB = OUT, RL = 5kQ, CL = 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
STATIC PERFORMANCE
Resolution 12 Bits
. ) MAX5175A +1
Integral Nonlinearity (Note 1) INL LSB
MAX5175B +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 50 nViVHz
REFERENCE INPUT
Reference Input Range VREF 0 Vpp - 1.4 \%
Reference Input Resistance RREF 18 kQ
MULTIPLYING-MODE PERFORMANCE
Reference -3dB Bandwidth VRer = 0.5Vp-p + 2.5Vpc, slew-rate limited 350 kHz
Reference Feedthrough ngz Z z‘nsgg_p +1.8Vpc, = 1kHz, -84 dB
giagt?oal—to—Noise Plus Distortion SINAD ::/ggg z ]Iélfll/ﬁer:(-'- 2.5Vpc, f = 10kHz, 84 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
2 N AXIW
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ELECTRICAL CHARACTERISTICS—MAX5175 (continued)

(VDD = +5V +£10%, VRer = 2.5V, AGND = DGND, FB = OUT, RL = 5kQ, CL = 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 Vlius
Output Settling Time To £0.5LSB, from 10mV to full-scale 12 us
Output Voltage Swing (Note 3) 0 VbD Y
Current into FB -0.1 0 0.1 HA
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 0.26 0.35 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
%?nZaII to SCLK Rise Setup toss 40 ns
_Sri(I?nI;K Rise to CS Rise Hold tesH 0 ns
SDI Setup Time tDs 40 ns
SDI Hold Time tDH 0 ns
SCUree 020UV | ooy | cuone = 2008 0 | e
SCKFADOUTUAT | ooa | cuone =200t 0 | e
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
AXIMW 3
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ELECTRICAL CHARACTERISTICS—MAX5177

(VbD = +2.7V to +3.6V, VRer = 1.25V, AGND = DGND, FB = OUT, RL = 5kQ, CL = 100pF referenced to ground, TA = TMIN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

MAX5175/MAX5177

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution 12 Bits
. . MAX5177A +2
Integral Nonlinearity (Note 5) INL LSB
MAX5177B +4
Differential Nonlinearity DNL +1 LSB
Offset Error (Note 2) Vos +10 mV
Gain Error GE | L=® 06 4 | s
RL = 5kQ -1.6 +8
Power-Supply Rejection Ratio PSRR 10 120 uvIv
Output Noise Voltage f = 100kHz 2 LSBp-p
Output Thermal Noise Density 50 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 + 1.25Vpc, slew-rate limited 350 kHz
Reference Feedthrough \égsz z 2“62)/5‘) *+0.8Vpe, = 1kHz, -84 dB
:iagtinoal-to-Noise Plus Distortion SINAD \0/552 z |O:[?|YE£<+ 1.25Vpc, f = 10kHz, 78 dB
DIGITAL INPUTS
Input High Voltage VIH 2.2 \Y
Input Low Voltage ViL 0.8 \
Input Hysteresis VHYS 200 mV
Input Leakage Current IIN VIN =0 or Vpbp 0.001 +1 HA
Input Capacitance CIN 8 pF
DIGITAL OUTPUTS
Output High Voltage VOoH ISOURCE = 2mA Vpp - 0.5 \%
Output Low Voltage VoL ISINK = 2MA 0.13 0.4 \%

4 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX5177 (continued)

(VbD = +2.7V to +3.6V, VRer = 1.25V, AGND = DGND, FB = OUT, RL = 5kQ, CL = 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 Vlius
Output Settling Time To +£0.5LSB, from 10mV to full-scale 12 ps
Output Voltage Swing (Note 3) 0 VbD \Y
Current into FB -0.1 0 0.1 pA
Time Required to Exit Shutdown 40 us
Digital Feedthrough CS =Vpp, DIN = 50kHz, fscLk = 100kHz, 1 nVv-s

VscLk = 3Vp-p

POWER SUPPLIES
Positive Supply Voltage VbD 2.7 3.6 \Y
Power-Supply Current (Note 4) IbD 0.26 0.35 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
%i‘Zall to SCLK Rise Setup tcss 60 ns
SCLK Rise to CS Rise Hold tes 0 ns
Time
SDI Setup Time tps 60 ns
SDI Hold Time tDH 0 ns
il B
ﬁﬁ;’;gg:{;g 88:; valid tbo2 | 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 16 and 4095.

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

Note 3: Accuracy is better than 1LSB 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 32 and 4095.

MAXIN 5
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NO-LOAD SUPPLY CURRENT (pA)

gbooogd

(MAX5175: Vpp = +5V, VRer = 2.5V; MAX5177: Vpp = +3V, VRer = 1.25V; C = 100pF, FB = OUT, code = FFF hex, Ta = +25°C,
unless otherwise noted.)
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(MAX5175: Vpp = +5V, VRer = 2.5V; MAX5177: Vpp = +3V, VRer = 1.25V; C = 100pF, FB = OUT, code = FFF hex, Ta = +25°C,
unless otherwise noted.)

FFT PLOT MAJOR-CARRY TRANSITION DIGITAL FEEDTHROUGH
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ < - ‘ MAX5175-11 MAX5175-12
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bt MMM')W oo WMWW
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| R T
B i -
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(MAX5175: Vpp = +5V, VRer = 2.5V; MAX5177: Vpp = +3V, VRer = 1.25V; C = 100pF, FB = OUT, code = FFF hex, Ta = +25°C,
unless otherwise noted.)
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(MAX5175: Vpp = +5V, VRer = 2.5V; MAX5177: Vpp = +3V, VRer = 1.25V; C = 100pF, FB = OUT, code = FFF hex, Ta = +25°C,
unless otherwise noted.)
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TRANSISTOR COUNT: 3457

CS DIN SCLK Vpp AGND DGND
| ] I
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sl || 168 DOUT
CONTROL SHIFT
SHDN - REGISTER LOGIC
OUTPUT UPo
RS N J MNMAXIMN
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CLR > CONTROL MAX5177
- FB
y y l:
wput [ pac |, DAC> L out
REGISTER| [REGISTER >
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ogooon
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100 0onn mnnn nnn T
\ | DIM| MIN [ MAX [ MIN | MAX
A [o61 |06 [t55 | 173
| E/2 Ve (L J [ A[] 004 [ 0098 [0102 | 0.249
[A2[055 [osl 140 | 155
H i Y B [008 |02 |020 | 03l
f \_ ) C [0075 | 0058 | 0191 | 0.249
) }’ D SEE_VARIATIONS
1 E [450 [.d57 [381 [ 399
e 025 BSC | 0635 BSC
UU0 Uouuy Jguut Uit
-— [h [0l0 [ofe |o25 | 041
N L [ol6 | 035 |04l | 089
X N SEE_VARIATION:
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a [ 00 [ 8 [o 8"
VARIATIONS:
B—>| |<_ h X 45 INCHES MILLIMETERS
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NOTES: s]oes0 | 0300 [0e3s] 0762
1. D & E DO NOT INCLUDE MOLD FLASH Hlen . esr Less [re
IE'F PROTRUSIONS
2. MOLD FLASH OR PROTRUSIONS NOT 1O »,
EXCEED .006" PER SIDE. /VI /J K I /VI
3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY m“"" INFORMATION
T0 16 AND 28 LEAD POWER-GSOP PACKAGES. PACKAGE OUTLINE, QSOP, 150*, .025" LEAD PITCH
4. CONTROLLING DIMENSIONS: INCHES. PACKACE ISP, 1507, 02 R
21-0055 B /1
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