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PART* TEMP. RANGE  PIN-PACKAGE  ,'N:
(LSB)
MAX5352ACPA  0°C to +70°C 8 Plastic DIP +1/2
MAX5352BCPA  0°C to +70°C 8 Plastic DIP +1
MAX5352ACUA  0°C to +70°C 8 uMAX +1/2
MAX5352BCUA  0°C to +70°C 8 uMAX +1

Ordering Information continued at end of data sheet.
*Contact factory for availability of 8-pin SO package.
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ABSOLUTE MAXIMUM RATINGS
Vpp to GND

Operating Temperature Ranges

REF, OUT, FB to GND -0.3V to (Vpp + 0.3V) MAX5352_C_A/MAX5353_C_A 0°C to +70°C
Digital INputs t0 GND ..o -0.3Vto +6V MAX5352_E_A/MAX5353_E_A . -40°C to +85°C
Continuous Current into Any Pin........c.cccooiiiiin. ..220mA MAX5352BMJA/MAX5353BMJA . -55°C to +125°C
Continuous Power Dissipation (Ta = +70°C) Storage Temperature Range............. -65°C to +150°C

Plastic DIP (derate 9.09mW/°C above +70°C)....
UMAX (derate 4.10mW/°C above +70°C)
CERDIP (derate 8.00mW/°C above +70°C)..........cc......

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: MAX5352

(VDD = +5V £10%, REF = 2.5V, GND = 0V, RL = 5kQ, CL = 100pF, Ta = TmiN to TmAX, unless otherwise noted. Typical values are at
Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 8).)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
STATIC PERFORMANCE—ANALOG SECTION
Resolution N 12 Bits

i ) MAX5352A +0.5
'(”Nts?er?')NO”“”ea”ty INL | MAX5352B +10 | LSB
MAX5352BMJA +2.0

Differential Nonlinearity DNL Guaranteed monotonic +1.0 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 <55V 600 pv/v
REFERENCE INPUT
Reference Input Range VREF 0 Vpp- 1.4 V
Reference Input Resistance RREF Code dependent, minimum at code 1554 hex 14 20 kQ
MULTIPLYING-MODE PERFORMANCE
Reference -3dB Bandwidth VREF = 0.67Vp-p 650 kHz
Reference Feedthrough Input code = all Os, VReF = 3.6Vp-p at 1kHz -84 dB
S'.g?;'t'iéon"\gioe Plus SINAD | VREF = 1Vp-p at 25kHz, code = full scale 77 dB
DIGITAL INPUTS
Input High Voltage ViH 2.4 V
Input Low Voltage VL 0.8 V
Input Leakage Current IIN VIN = 0V or Vpbp 0.001 +0.5 pA
Input Capacitance CiN 8 pF
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ELECTRICAL CHARACTERISTICS: MAX5352 (continued)
(VDD = +5V +10%, REF = 2.5V, GND = 0V, RL = 5kQ, CL = 100pF, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at

Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 8).)

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 VpD \
Current into FB 0.001 +0.1 pA
Start-Up Time 20 ys
Digital Feedthrough CS = Vpp, DIN = 100kHz 5 nv-s
POWER SUPPLIES
Supply Voltage VbD 4.5 5.5 \
Supply Current IDD (Note 3) 0.28 0.4 mA
Supply Current in Shutdown (Note 3) 4 20 pA
Reference Current in Shutdown 0.001 +0.5 pA
TIMING CHARACTERISTICS (Figure 6)
SCLK Clock Period tcp 100 ns
SCLK Pulse Width High tCcH 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 tDs 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 = =, digital inputs at GND or Vpp.

M AXIN
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ELECTRICAL CHARACTERISTICS: MAX5353

(Vpp = +3.15V to +3.6V, REF = 1.25V, GND = 0V, RL = 5kQ, CL = 100pF, Ta = TMIN to TMAX, unless otherwise noted. Typical values
are at Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 8).)

PARAMETER | SYmBOL | CONDITIONS MIN  TYP  MAX | UNITS |
STATIC PERFORMANCE—ANALOG SECTION
Resolution N 12 Bits
) ) MAX5353A +1
mgtgerj')NO”“”eamy INL | MAX5353B 2 | LSB
MAX5353BMJA +4
Differential Nonlinearity DNL Guaranteed monotonic +1.0 LSB
Offset Error Vos +0.3 +8 mV
Offset-Error Tempco TCVos 6 ppm/°C
Gain Error (Note 4) GE -0.3 +3 LSB
Gain-Error Tempco 1 ppm/°C
Power-Supply Rejection Ratio PSRR 600 pv/v
REFERENCE INPUT
Reference Input Range VREF 0 Vpp-1.4 Vv
Reference Input Resistance RREF Code dependent, minimum at code 1554 hex 14 20 kQ
MULTIPLYING-MODE PERFORMANCE (Vpp = +3.3V)
Reference -3dB Bandwidth VREF = 0.67Vp-p 650 kHz
Reference Feedthrough Input code = all 0s, VRer = 1.9Vp-p at 1kHz -84 dB
g’g?ﬁ;gﬁ;ﬁgﬁg Plus SINAD | VREF = 1Vp-p at 25kHz, code = full scale 72 dB
DIGITAL INPUTS
Input High Voltage VIH 2.4 vV
Input Low Voltage ViL 0.6 Vv
Input Leakage Current IIN VIN =0V or Vpbp 0.001 +0.5 uA
Input Capacitance CIN 8 pF
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.6 Vius
Output Settling Time To £1/2LSB, VsTEP = 1.25V 14 us
Output Voltage Swing Rail-to-rail (Note 5) 0to VbD Y
Current into FB 0.001 +0.1 PA
Start-Up Time 20 us
Digital Feedthrough CS = Vpp, DIN = 100kHz 5 nV-s
POWER SUPPLIES
Supply Voltage VbD 3.15 3.6 vV
Supply Current IDD (Note 6) 0.24 0.4 mA
Supply Current in Shutdown (Note 6) 16 10 uA
Reference Current in Shutdown 0.001 +0.5 uA
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ELECTRICAL CHARACTERISTICS: MAX5353 (continued)

(Vpp = +3.15V to +3.6V, REF = 1.25V, GND = 0V, RL = 5kQ, CL = 100pF, Ta = TMIN to TMAX, unless otherwise noted. Typical values
are at Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 8).)

PARAMETER | sYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS

TIMING CHARACTERISTICS (Figure 6)

SCLK Clock Period tcp 100 ns
SCLK Pulse Width High tCcH 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 tDs 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 tosw 100 ns

Note 4: Guaranteed from code 22 to code 4095 in unity-gain configuration.

Note 5: Accuracy is better than 1LSB for VouT = 8mV to Vpp - 150mV, guaranteed by a power-supply rejection test at the
end points.

Note 6: RL = =, digital inputs at GND or Vpp.
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(MAX5352 only, Vpp = +5V, RL = 5kQ, CL = 100pF, Ta = +25°C, unless otherwise noted.)
MAX5352
INTEGRAL NONLINEARITY REFERENCE VOLTAGE INPUT SUPPLY CURRENT
vs. REFERENCE VOLTAGE FREQUENCY RESPONSE vs. TEMPERATURE
03 s 0 \ . 400 —
02 K. { 380 [—- :
H 4 \ 360
01 - \ = w0
v g 3
0 5 8 N £ 30
g = =
2 01 E] \ £ 30
= A s 2 AN S 0
: . 5 \ € 20 E
-03 ' & \ a
: -16 240
04 : \ 220
05 : 20 200
04 12 20 28 36 44 0 500k 1M 15M 2M 25M 3M 60 -2 20 60 100 140
REFERENCE VOLTAGE (V) FREQUENCY (Ha) TEMPERATURE (°C)
POWER-DOWN SUPPLY CURRENT SUPPLY CURRENT TOTAL HARMONIC DISTORTION
vs. TEMPERATURE vs. SUPPLY VOLTAGE PLUS NOISE vs. FREQUENCY
500 -50 o
10 UL
9 450 g 55 VRer = 2.5Vpc + 1Vp-p SINE ¢
< 2 ~55 [CODE = FULL SCALE H
El o "
E 7 I 350 =
5 = = 65
S < g 0 5
£ 5 S 250 S
2 \ - +
1% 4 =200 [=] /
= I I = -5
§ 3 — 2 150 |1
2 -80
& 2 100
=
2 1 50 85
0 0 -90
60 20 20 60 100 140 40 44 48 52 56 60 1 10 100
TEMPERATURE (°C) SUPPLY VOLTAGE (V) FREQUENCY (kHz)
REFERENCE FEEDTHROUGH
OUTPUT FFT PLOT FULL-SCALE OUTPUT vs. LOAD AT 1kHz
0 — R 2.49980 s 0 ‘ ‘ ‘
REF = 3.6Vp-p g g ~
COBE ~FULL SCALE |2 e g REFERENCE INPUT SIGNAL
) fin = TkHz - 3 i A 20
g = A g
= S 249972 =
ER e SR
z W 2.49968 z
= = =
S w0 3 S w0
E o 249964 ES
- e > ‘OUTPUT F‘EEDTHROJGH
-80 -
||| okl 249960 80 H— _ -
C ki : R s i
-100 * ik 249956 100 i JL"?"I 1 ‘h
05 16 27 38 49 60 0.1k Tk 10k 100k ™ 05 16 27 38 49 60
FREQUENCY (kHz) LOAD (@) FREQUENCY (kHz)
6 MAXIV




ogoooizooonnnnbDAC

ooooooooonon

0ooooo@o)

(MAX5352 only, Vpp = +5V, RL = 5kQ, CL = 100pF, Ta = +25°C, unless otherwise noted.)
MAX5352 (continued)

MAJOR-CARRY TRANSITION

MAX5352-10

S
5V/div

ouT,
AC COUPLED
100mV/div

10us/div

DIGITAL FEEDTHROUGH (fscLk = 100kHz)

E

SCLK,
2V/div

ouT,

AC COUPLED
10mV/div
CODE =2048

2us/div
CS=5v

DYNAMIC RESPONSE

out
1V/div

GND

10us/div

MAXS352-12

GAIN =2, SWITCHING FROM CODE 0 TO 4020
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(MAX5353 only, Vpp = +3.3V, RL = 5kQ, CL = 100pF, Ta = +25°C, unless otherwise noted.)

INTEGRAL NONLINEARITY
vs. REFERENCE VOLTAGE
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PART* TEMP. RANGE PIN-PACKAGE INL
(LSB)

MAX5352AEPA  -40°C to +85°C 8 Plastic DIP +1/2
MAX5352BEPA  -40°C to +85°C 8 Plastic DIP +1
MAX5352AEUA  -40°C to +85°C 8 uMAX +1/2
MAX5352BEUA  -40°C to +85°C 8 uMAX +1
MAX5352BMJA  -55°Cto +125°C 8 CERDIP** +2
MAX5353ACPA  0°Cto +70°C 8 Plastic DIP +1
MAX5353BCPA 0°C to +70°C 8 Plastic DIP +2
MAX5353ACUA  0°Cto +70°C 8 pMAX +1
MAX5353BCUA  0°Cto +70°C 8 pMAX +2
MAX5353AEPA  -40°C to +85°C 8 Plastic DIP +1
MAX5353BEPA  -40°C to +85°C 8 Plastic DIP +2
MAX5353AEUA  -40°C to +85°C 8 pMAX +1
MAX5353BEUA  -40°C to +85°C 8 pMAX +2
MAX5353BMJA  -55°Cto +125°C 8 CERDIP** +4

*Contact factory for availability of 8-pin SO package.
**Contact factory for availability and processing to MIL-STD-883.
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TRANSISTOR COUNT: 1677
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AL[005 [-—— [038 | —- 0.735[0.765[18.67 [19.43 [14 |AC
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A3[0.055 [0080 140 [2.03 8850915 [22.48(23.24[18 |AD
B [0.006 0,022 [0.41 _0.56 015 [1.045 [25.78]26.54]20 |AE
B1[0.045[0065 [114 [1.65 14_[1.065 [28.96|32.13 [24]AF
C [0.008 [0.012 [0.20 _[0.30 360 1.380 |3454]35.05]28[%5
D1[0.005 [0080 [0.13 [203
F [0.300 [0.325]7.62 |8.26 NoTES
F1[0.240]0310 [610 [7.87 | & ﬁE‘EDDELE?E15”?#%%%%”&&?@3?
e 0,100 [ 2‘54 [ TO EXCEED 15mm (006"
eA[0.300 [ — [7.62 | —~ 3 TSR R
eB| ——— 0.400 —_— 1016 IN ABOVE TABLE
L [0.115 [0.150 [2.92 [381 R En DEPE n-tseaR

AKXV [PACKAGE FAMILY DUTLINE: PDIP 300'] Y [211—“90433 A
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C | 0008| 0015|020 | 038 -—— 10960 | --- [24.38]18 |V:D4|
E | 0220/ 0.310] 559 | 7.87 -—- {1060 | --- 126.92|20 P}%
E1] 0.290]| 0.320] 7.37 | 813 -—-[1280] --- [3251 |24 |19
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L [0125[0.200] 318 [ 508 | wgres,
L1]0150| === [ 0.00 | ——— | 1 CONTROLLING DINENSION: INCH
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