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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND ..o 6V
REF, RFB t0 GND......otiiiiiiiiiiieciiete e +12V
Digital Inputs (SCLK, DIN, LOAD, CLR)

TO GND i -0.3V to 6V
OUT 0 GND ..ot -0.3V to (Vpp + 0.3V)
AGND t0 DGND .....oiiiiiiiiiiee it +0.3V
Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 9.09mW/°C above +70°C) ............. 727TmwW

UMAX (derate 5.60mW/°C above +70°C) ........c.cccueuenee 444mW

Operating Temperature Ranges

MAXB5_ _C ittt 0°C to +70°C
MAXSE5_ B oot -40°C to +85°C
Storage Temperature Range ...-65°C to +150°C
Lead Temperature (soldering, 10S) .........cccecvevivenrierieenne. +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—MAX551

(Vpp = +4.5V to +5.25V, VRer = 5V, OUT = AGND = GND, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 12 Bits
. MAX551A +1/2
Integral Nonlinearity INL LSB
MAX551B +1
i MAX551A +1/2
Differential Nonlinearity DNL Guaranteed monotonic over LSB
temperature MAX551B +1
ing i MAX551A +1
Gain Error Usmg internal feedback LSB
resistor (Rrg) MAX551B +2
Gain Tempco Using internal feedback resistor (RgB) o
(AGain/ATemp) (Note 2) 0.2 *l ppm/°C
Power-Supply Rejection PSR AVpp = +5%, -10% 2 ppm/%
DYNAMIC PERFORMANCE (Note 3)
Ta = +25°C, to 1/2LSB, OUT load is
Current Settling Time ts 100Q||13pF, DAC register alternately loaded 0.08 1 us
with 1s and Os
C . VREr = 0V, OUT load is 100Q||13pF, DAC y
Digital-to-Analog Glitch register alternately loaded with 1s and Os 0.65 20 nv-s
AC Feedthrough at OUT VREF = 5Vp.p at 10kHz, DAC register loaded 0.3 1 mVp.p
with all Os
Total Harmonic Distortion THD VREF = 6VRws at 1kHz, DAC register loaded -85 dB
with all 1s
Output Noise-Voltage Density é%}—.lrz t0 100kHz, measured between RFB and 13 15 nVAHz
2 N AXIW
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ELECTRICAL CHARACTERISTICS—MAX551 (continued)

(Vpp = +4.5V to +5.25V, VRer = 5V, OUT = AGND = GND, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER ’ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS
REFERENCE INPUT
Input Resistance RREF Measured between REF and OUT 7 11 15 kQ
Input Resistance Tempco 6.5 ppm/°C
Reference -3dB Bandwidth BW Vout = 0.31Vp-p, RL = 50Q, code = full-scale 725 kHz
ANALOG OUTPUT
OUT Leakage Current DAC register loaded TAZ ¥25°C 015 =S nA
with all Os Ta = TMIN to TMAX +25
OUT Capacitance Cour Code = zero scale (Note 2) 14 20 oF
Code = full scale (Note 2) 20 30
DIGITAL INPUTS
Input High Voltage VIH 2.4
Input Low Voltage ViL 0.8 \Y
Input Hysteresis HYST | LOAD, CLR, DIN, and SCLK, Vpp = 5V 156 mvV
R VCLR = VDD +1
Input Leakage Current IIN VCLR =0V 18 100 HA
SCLK, LOAD, DIN Inputs at OV or Vpp +1
Input Capacitance CIN Inputs at OV or Vpp (Note 2) 8 pF
SWITCHING CHARACTERISTIC
SCLK Pulse Width High tcH 25 ns
SCLK Pulse Width Low tcL 25 ns
DIN Data to SCLK Setup tDs 15 ns
DIN Data to SCLK Hold tDH 15 ns
LOAD Pulse Width o 20 ns
LSB SCLK to LOAD tsL 0 ns
LOAD High to SCLK tLc 15 ns
CLR Pulse Width tCLR 20 ns
POWER SUPPLY
Supply Voltage VpD 4.50 5.25 \Y
Supply Current o0 All digital inputs at V| or Vi, C'E: VbD 0.5 15 mA
All digital inputs at OV or Vpp, CLR = Vpp 0.4 5 WA
MAXIMVI 3
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ELECTRICAL CHARACTERISTICS—MAX552
(Vpp = +2.7V to +3.6V, VRer = 2.5V, OUT = AGND = GND, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 12 Bits
) ) MAX552A +1/2
Integral Nonlinearity INL LSB
MAX552B +1
i MAX552A +1/2
Differential Nonlinearity DNL Guaranteed monotonic over LSB
temperature MAX552B +1
ing i MAX552A +1
Gain Error Usmg internal feedback LSB
resistor (RrB) MAX552B +2
Gain Tempco Using internal feedback resistor (RgB) o
(AGain/ATemp) (Note 2) +0.3 1 ppm/*C
Power-Supply Rejection PSR AVpp = +20%, -10% 1 ppm/%
DYNAMIC PERFORMANCE (Note 3)
Ta = +25°C, to 1/2LSB, OUT load is
Current Settling Time ts 100Q||13pF, DAC register alternately loaded 0.12 1 us
with 1s and Os
. . VREF = 0V, OUT load is 100Q||13pF, DAC :
Digital-to-Analog Glitch register alternately loaded with 1s and Os 0.6 20 nv-s
AC Feedthrough at OUT VREF = 3Vp.p at 10kHz, DAC register loaded 0.2 0.6 mVp.p
with all Os
Total Harmonic Distortion THD VREF = 6VRws at 1kHz, DAC register loaded -85 dB
with all 1s
Output Noise-Voltage Density éOLﬂ_Z t0 100kHz, measured between RFB and 13 15 | nvWHz
REFERENCE INPUT
Input Resistance RREF Measured between REF and OUT 7 11 15 kQ
Input Resistance Tempco 7.5 ppm/°C
Reference -3dB Bandwidth BW Vout = 0.31Vp-p, RL = 50Q, code = full-scale 725 kHz
ANALOG OUTPUT
. Ta = +25°C +0.13 +5
OUT Leakage Current V'?/ﬁ? arlrleglsster loaded nA
Ta = TmIN to TMAX +25
. Code = zero code (Note 2) 14 20
OUT Capacitance Court pF
Code = full scale (Note 2) 20 30

MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX552 (continued)
(Vpp = +2.7V to +3.6V, VRer = 2.5V, VOUT = AGND = GND, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.) (Note 1)

PARAMETER ’ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS
DIGITAL INPUTS
Input High Voltage VIH 2.1 \Y
Input Low Voltage ViL 0.6 \Y
Input Hysteresis HYST | LOAD, CLR, DIN, and SCLK, Vpp = 3V 135 mvV
N VCLR = VDD +1
Input Leakage Current IIN CLR VCLR = 0V 12 75 HA
SCLK, LOAD, DIN Inputs at 0V or Vpp +1
Input Capacitance CIN Inputs at OV or Vpp (Note 2) 8 pF
SWITCHING CHARACTERISTIC
SCLK Pulse Width High tcH 40 ns
SCLK Pulse Width Low tcL 40 ns
DIN Data to SCLK Setup tDs 15 ns
DIN Data to SCLK Hold tDH 15 ns
LOAD Pulse Width o 30 ns
LSB SCLK to LOAD tsL 0 ns
LOAD High to SCLK tLc 15 ns
CLR Pulse Width tcLrR 30 ns
POWER SUPPLY
Supply Voltage VpD 2.7 3.6 \Y
Supply Current o0 All digital inputs at V| or Vi, C'E: VbD 0.1 0.5 mA
All digital inputs at OV or Vpp, CLR = Vpp 0.07 5 PA
Note 1: AGND and CLR are for upMAX only.
Note 2: Guaranteed by design. Not subject to production testing.
Note 3: Parametric limits are provided for design guidance, and are not production tested.
AXIMW 5
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(Ta = +25°C, unless otherwise noted.)

MAX551
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> REF 0oo0o00ooOoo
MAX551/MAX552 SPI/
QSPI MICROWIRE
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50%
SCLK
Res Electrical Characteristics
ton 'o
O1. 030 0o00ogogooo 45V (+3V)
goodpoogno VeeF Vo)
100Q
DIGITAL INPUT ANALOG OUTPUT REF Vob
MSB LSB R2
50Q
040950 DIN — rRF8 AN\ —@
1111 1111 1111 Y
REF HaoosH MAXIM o
. MAXSSL P T 2
0480 Vi LK — MAX552 * -
1000 0000 0000 -V - — YREF
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3 MAX551/MAX552 DAC
2 300ppmV )

MAXIN

CSIXVIN/ITGSXVIN



MAX551/MAX552

+3V/+5v 12 DAC
godogooooogg
ogoodn +5V
ouT GND ov y
REFERENCE Ut o eer L Vour
ouT VOLTAGE NM
MAX551
DAC -
oUT GND DIN SCLK LOAD
T 1 11
=Vos 1+Rm/Ro
Vos Ro DAC >-
ouT
Ro=Rm 2Vos Ro= Vos C1
MAX4166
MAX427
gogogogog
oooooooo
Vos 1/10LSB MAX551/MAX552 4 DAC
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PIN- LINEARITY
+
W T PART TEMP RANGE PACKAGE (LSB)
- REF Vop MAX552ACPA 0°Cto +70°C 8 Plastic DIP +1/2
AGND sVIAXIWN ouT MAX552BCPA 0°C to +70°C 8 Plastic DIP +1
MAX551 MAX552ACUB 0°Cto +70°C 10 pMAX +1/2
+ GND MAXSS2 MAX552BCUB 0°Cto +70°C 10 uMAX +1
Yaws 1 MAX552AEPA  -40°C to +85°C 8 Plastic DIP  +1/2
— = MAX552BEPA  -40°C to +85°C 8 Plastic DIP +1
MAX552AEUB  -40°C to +85°C 10 uMAX +1/2
MAX552BEUB -40°Cto +85°C 10 uMAX +1
8. AGND
googo
TRANSISTOR COUNT: 887
REF ouT
SUBSTRATE CONNECTED TO Vpp
MAX551/MAX552
Vop  GND ooooo
1IMQ http://japan.maxim-ic.com/packages
Vb GND
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LR
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