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ABSOLUTE MAXIMUM RATINGS

VDD O GND ..o -0.3V to +6V
OUT, SCL, SDA 0 GND ....oooviiiiiiiiiceee -0.3V to +6V
Maximum Current into Any Pin.......cooooiiiiii 50mA
Continuous Power Dissipation (Ta = +70°C)

5-Pin SOT23 (derate 7.1mW/°C above +70°C)............. 571mW

Operating Temperature Ranges

MAXBE38_ _EUK-T ..ot -40°C to +85°C
Storage Temperature Range....... -65°C to +150°C
Maximum Junction Temperature ...
Lead Temperature (soldering, 10S) ........cocccovieiiiiiiiiinnn +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

(Vpp = +2.7V to +3.6V (MAX5380), Vpp = +4.5V to +5.5V (MAX5381), Vpp = +2.7V to +5.5V (MAX5382); RL = 10kQ; CL = 50pF,
Ta = TmiN to Tmax, unless otherwise noted. Typical values are Ta = +25°C.)

PARAMETER | sYmBOL | CONDITIONS | MIN  TYP  MAX | UNITS
STATIC ACCURACY
Resolution 8 Bits
Integral Linearity Error INL (Note 1) +1 LSB
Differential Linearity Error DNL Guaranteed monotonic +1 LSB
Offset Error (Note 2) +1 +25 mV
Offset Error Supply Rejection MAX5382 (Notes 2, 3) 60 dB
Qs e (o) ;
MAX5380/MAX5381 10 % of
Full-Scale Error Code = 255 .
MAX5382 5 ideal FS
Full-Scale Error Supply Rejection Code = 255, MAX5380/MAX5281 (Note 4) 50 dB
DAC OUTPUT
MAX5380 1.8 2 2.2
Internal Reference (Note 5) REF MAXS381 03856 0; 01: \
.85 x 9x 95 x
MAX5382 VoD VoD VoD
) Code = 255, 0 to 100pA 0.5
Output Load Regulation LSB
Code =0, 0 to 100pA 0.5
Output Resistance VouTt = 0 to Vpp, power-down mode 10 kQ
DYNAMIC PERFORMANCE
Voltage Output Slew Rate Positive and negative 0.4 V/us
Output Settling Time To 1/2 LSB, 50kQ2 and 50pF load (Note 6) 20 ys
Digital Feedthrough Code = 0, all digital inputs from 0 to Vpp 2 nVs
Digital-Analog Glitch Impulse Code 127 to 128 40 nVs
Wake-Up Time From software shutdown 50 us
2 NAXIM
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +2.7V to +3.6V (MAX5380), Vpp = +4.5V to +5.5V (MAX5381), Vpp = +2.7V to +5.5V (MAX5382); R = 10kQ; CL = 50pF,
Ta = TMIN to TmAx, unless otherwise noted. Typical values are Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
POWER REQUIREMENTS
MAX5380 2.7 3.6
Supply Voltage VbD MAX5381 4.5 55 Vv
MAX5382 2.7 55
No load, all digital inputs at O or Vpp, code = 255 150 230
Supply Current DD pA
Shutdown mode 1
DIGITAL INPUTS (SCL, SDA)
Input Low Voltage ViL 0.3 x VpD \Y
Input High Voltage ViH 0.7 xVbD V
Input Hysteresis VHYS 0.05 x Vpp Vv
Input Capacitance CIN (Note 7) 10 pF
Input Leakage Current IIN +10 A
Pulse Width of Spike Suppressed tsp 0 50 ns
DIGITAL OUTPUT (SDA, open drain)
ISINK = 3mA 0.4
Qutput Low Voltage VoL Vv
ISINK = BmMA 0.6
VIHMIN) to VIL(MAX), | ISiNK = 3mA 250
Output Fall Time toF bus capacitance = ns
10pF to 400pF ISINK = 6mA 250

TIMING CHARACTERISTICS

(Figure 3; Vpp = +2.7V to +3.6V (MAX5380), Vpp = +4.5V to +5.5V (MAX5381), Vpp = +2.7V to +5.5V (MAX5382); R. = 10kQ;
CL = 50pF, Ta = TmIN to Timax, unless otherwise noted. Typical values are Ta = +25°C.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

SCL Clock Frequency fscL 0 400 kHz
Bus Free Time Between a {BUF 13 us
STOP and a START Condition

Hold Time Repeated for a {HD:STA 06 us
START Condition

Low Period of the SCL Clock tLow 1.3 us
High Period of the SCL Clock tHIGH 0.6 us
Data Hold Time tHD:DAT 0 0.9 us
Data Setup Time tSU-DAT 100 ns

MAXIV 3
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TIMING CHARACTERISTICS (continued)

(Figure 3; Vpp = +2.7V to +3.6V (MAX5380), Vpp = +4.5V to +5.5V (MAX5381), Vpp = +2.7V to +5.5V (MAX5382); R = 10k;
CL = 50pF, Ta = TmIN to Timax, unless otherwise noted. Typical values are Ta = +25°C.) (Note 7)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Rise Time of Both SDA and
SCL Signals r 300 ns
Fall Time of Both SDA and
SCL Signals tf 800 ns
Setup Time for STOP Condition tsu:STO 0.6 us
Capacitive Load for Each
Bus Line Cob 400 pF
Note 1: Guaranteed from code 5 to code 255.
Note 2: The offset value extrapolated from the range over which the INL is guaranteed.
Note 3: MAX5382 tested at Vpp = +5V +10%.
Note 4: MAX5380 tested at Vpp = +3V +10%, MAX5381 tested at Vpp = 5V +10%.
Note 5: Actual output voltages at full scale are 255/256 x VREF.
Note 6: Output settling time is measured by taking the code from code 5 to 255, and from code 255 to 5.
Note 7: Guaranteed by design.
REENERME
(Vpp = +3.0V (MAX5380), Vpp = +5.0V (MAX5381/MAX5382); RL = 10kQ, Ta = +25°C, unless otherwise noted.)
INTEGRAL NONLINEARITY INTEGRAL NONLINEARITY
INTEGRAL NONLINEARITY vs. CODE vs. SUPPLY VOLTAGE vs. TEMPERATURE
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(Vbp = +3.0V (MAX5380), Vpp = +5.0V (MAX5381/MAX5382); R = 10kQ, Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL NONLINEARITY DIFFERENTIAL NONLINEARITY
DIFFERENTIAL NONLINEARITY vs. CODE vs. SUPPLY VOLTAGE vs. TEMPERATURE
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FULL-SCALE ERROR vs. SUPPLY VOLTAGE FULL-SCALE ERROR vs. TEMPERATURE SUPPLY CURRENT vs. SUPPLY VOLTAGE
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(Vbp = +3.0V (MAX5380), Vpp = +5.0V (MAX5381/MAX5382); R = 10kQ, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. CODE
160 ‘ o 160 -
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155 g 155 g
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135 135
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TEMPERATURE (°C) CODE
SHUTDOWN SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. TEMPERATURE
1.0 o 1.0 ©
08 | 08 2
= &
% 06 = 06
= & Vpp =+5.0V N
S 04 // 3 04
> 0. > 0.
E T T Vop = $3.0V
> 1 5 DD =+ -
e gl D |
02 02
0 0
25 30 35 40 45 50 55 40 20 0 20 40 60 8 100
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OUTPUT LOAD REGULATION OUTPUT VOLTAGE ON POWER-UP
IAX5380/1/2-1
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(&b}
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01 2 3 4567 89 10 Aus/div
LOAD CURRENT (mA)

A: MAX5361/MAX5362, Vpp = 4.5V FULL-SCALE OR SOURCING

B: MAX5360, FULL-SCALE, Vpp = 2.7V SINKING, Vpp = 5.0V SOURCING
C: MAX5360, FULL-SCALE, Vpp = 2.7V SOURCING

D: ZERO CODE, Vpp = 2.7V SINKING

E: ZERO CODE, Vpp = 5.5V SINKING
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(Vbp = +3.0V (MAX5380), Vpp = +5.0V (MAX5381/MAX5382); R = 10kQ, Ta = +25°C, unless otherwise noted.)

OUTPUT SETTLING
OUTPUT VOLTAGE EXITING SHUTDOWN OUTPUT VOLTAGE ENTERING SHUTDOWN FROM 1/4 FS TO 3/4 FS
out ouT ouT o ' o : ;
500mV/div 500mV/div 0.5V/div cempimend L
SDA e e SDA ..... QDA bt
3V/div S 3V/div 7 7 : Vv p oo
[ - o 9 .
o I 4 ;
10us/div Tus/div Tus/div
MAX5380, SHDN TO 0x80 MAX5380, 0x80 TO SHDN MAX5380
OUTPUT SETTLING OUTPUT SETTLING OUTPUT SETTLING
FROM 3/4 FS TO 1/4 FS 1LSB STEP UP 1LSB STEP DOWN
ouT out : : our
0.5V/div 20mV/div . Foaniapih : f 20mV/div TR £
AC-COUPLED : AC-COUPLED S ]
3V/div N . 3V/div RS L vdw oo
1us/div 2us/div 2us/div
MAX5380 MAX5380, 0x7F TO 0x80 MAX5380, 0x80 TO Ox7F
il =
i+ 5 BR
HF & # e
1 ouT DACEEH
2 GND TR
3 VbD ERAN
4 SDA TN T—=FAN
5 SCL )70y o AD
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START CONDITION REPEATED START CONDITION STOP CONDITION ~ START CONDITION
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NN Y

L tur —1
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H3. 28 UTPNA I TI—R54 I VTR

Vb

MAX5380M
2V REFERENCE
SDA ouT

L

@—{SCL Voo @
Rs" MNAXIMN

OFFSET ADJUSTMENT

®—{SCL Vop 9
MAXI/N
MAX5381N
4V REFERENCE
SDA ouT

L

THRESHOLD ADJUSTMENT

@—|SCL Vop |—
MNAXIMN
MAX5382P
Vpp REFERENCE
SDA out

L

GAIN ADJUSTMENT

*Rg IS OPTIONAL.
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