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ABSOLUTE MAXIMUM RATINGS

VDD t0 GND ..ot -0.3V to +6V
REF, OUT, FB to GND. ... ...-0.3V to (Vpp + 0.3V)
Digital INputs t0 GND ........oeiviiiiiiceiiec e -0.3V to +6V
Continuous Current into Any PiN........cccoeeiiiieneiiiiieeee +20mA

Continuous Power Dissipation (Ta = +70°C)
8-Pin UMAX (derate 4.10mW/°C above +70°C).......... 330mwW

Operating Temperature Ranges
MAXS5302CUA ......ooiiiiiiiicc e
MAXS302EUA ..ot

JUNCLON TEMPEIAtUIe ...coceiiiiiieeeiiieee e

Storage Temperature Range
Lead Temperature (soldering, 10sec)

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

(Circuit of Figure 8, Vpp = +5V £10%, VRer = +2.5V, R = 5kQ, C|_ = 100pF, Ta = TmIN to Tmax, unless otherwise noted. Typical val-
ues are at Ta = +25°C. Output buffer connected in unity-gain configuration.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

STATIC PERFORMANCE—ANALOG SECTION
Resolution N 12 Bits
Differential Nonlinearity DNL Guaranteed monotonic +1.0 LSB
Integral Nonlinearity (Note 1) INL +4 LSB
Offset Error Vos +0.3 +8 mV
Offset-Error Tempco TCVos 6 ppm/°C
Gain Error (Note 1) GE -0.3 +3 LSB
Gain-Error Tempco 1 ppm/°C
Power-Supply Rejection Ratio PSRR 4.5V <Vpp £5.5V 800 puviv
REFERENCE INPUT
Reference Input Range VREE 0 Vpbp-1.4 \Y
Reference Input Resistance RREF Code dependent, minimum at code 1554 hex 14 20 kQ
MULTIPLYING-MODE PERFORMANCE
Reference -3dB Bandwidth VRer = 0.67Vp-p 650 kHz
Reference Feedthrough Input code = all 0s, VRer = 3.6Vp-p at 1kHz -84 dB
gligthn;![-iz)or;’\Flzc:tsis Plus SINAD | VRer = 1Vp-p at 25kHz, code = full scale 77 dB
DIGITAL INPUTS
Input Voltage High VIH 2.4 \%
Input Voltage Low VL 0.8 Vv
Input Leakage Current IIN ViN =0 or VpDp 0.001 +0.5 HA
Input Capacitance CIN 8 pF

2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Circuit of Figure 8, Vpp = +5V £10%, VRer = +2.5V, RL = 5kQ, CL = 100pF, Ta = TmIN to TmAx, unless otherwise noted. Typical val-
ues are at Ta = +25°C. Output buffer connected in unity-gain configuration.)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.6 Vius
Output Settling Time To £1/2LSB, VsTEP = 2.5V 14 us
Output Voltage Swing Rail-to-rail (Note 2) 0to Vpp \Y
Current into FB 0.001 +0.1 HA
Start-Up Time 20 ps
Digital Feedthrough CS = Vpp, DIN = 100kHz 5 nvs
POWER SUPPLIES
Supply Voltage VbD 4.5 5.5 \Y
Supply Current IbD (Note 3) 0.28 0.4 mA
Supply Current in Shutdown (Note 3) 4 20 HA
Reference Current in Shutdown 0.001 +0.5 pA
TIMING CHARACTERISTICS (Figure 6)
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 CS Fall Delay tcso 40 ns
CS Rise to SCLK Rise Hold Time |  tcs1 40 ns
CS Pulse Width High tcsw 100 ns

Note 1: Guaranteed from code 11 to code 4095 in unity-gain configuration.

Note 2: Accuracy is better than 1LSB for VouT = 8mV to (Vpp - 100mV), guaranteed by a power-supply rejection test at the end
points.

Note 3: RL = o, digital inputs at GND or Vpp.

MAXIMN 3
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(Vbp = +5V, RL = 5kQ, CL = 100pF, Ta = +25°C, unless otherwise noted.)
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(Vbp = +5V, RL = 5kQ, CL = 100pF, Ta = +25°C, unless otherwise noted.)

MAJOR-CARRY TRANSITION DIGITAL FEEDTHROUGH (fscLk = 100kHz)

MAX5302 toc10
MAX5302 toc11

SCLK
2Vidiv

cs
5V/div

ouT ouT
AC-COUPLED AC-COUPLED
100mV/div 10mV/div
CODE = 2048
10us/div 2ps/div
CS=5v

DYNAMIC RESPONSE

MAX5302 toc12

out
1v/div

GND

10us/div

GAIN =2, SWITCHING FROM CODE 0 TO 4020

MAXIMN 5
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03. SPI/QsPID DO OO

L] = RSSO PRR LSB
~«—— 16 Bits of Serial Data ———— >
Control Data Bits
Bits V5] = R LSB Sub-Bit
c2 C1 Co D1l DO, SO
8 ngm' <« 12+1Data Bits — 3
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16-BIT SERIAL WORD

MAXIMN

FUNCTION
D11............... DO

Cc2 C1l Cco MSB LSB SO

X 0 0 12 bits of data Load input register; DAC register immediately updated (also exit shutdown).
X 0 1 12 bits of data Load input register; DAC register unchanged.

X 1 0 CXKXXXXXXKXX X Update DAC register from input register (also exit shutdown; recall previ-

ous state).
1 XXXXXXXXXXXX X Shutdown
0 XXXXXXXXXXXX X No operation (NOP)
X=00
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