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ABSOLUTE MAXIMUM RATINGS

VDD IO DGND ....oeiiiiiiiiiii -0.3V to +6V
CS, SCLK, DIN, LDAC to DGND .........cccoueiiieriinnne -0.3V to +6V
REF, REFF, REFS to AGND............... ...-0.3V to (Vpp + 0.3V)
AGND, AGNDF, AGNDS to DGND..........ccoveenneen. -0.3Vto +0.3V

OUT, INV to AGND, DGND............... ...-0.3V to Vpp
RFB t0 AGND, DGND......ccceoitiiiienieeieenieeseesiee e -6V to +6V
Maximum Current into ANy Pin........cccoovviniiiniieenieeiieee 50mA
Continuous Power Dissipation (Ta = +70°C)
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C).....727mW
8-Pin SO (derate 5.88mW/°C above +70°C) ................. 471mwW

14-Pin Plastic DIP (derate 10.00mW/°C above +70°C)...800mW

14-Pin SO (derate 8.33mW/°C above +70°C) ............... 667mwW

14-Pin Ceramic SB (derate 10.00mW/°C above +70°C ..800mW
Operating Temperature Ranges

MAX541 _C_A/MAX542_C D. .cccevvveiieerieeene. 0°C to +70°C
MAX541 _E_ AIMAX542_E D...c.cooovvvvriririnnnnn -40°C to +85°C
MAXS42CMID .....ceviieeiiiiiie e -55°C to +125°C
Storage Temperature Range.............. ....-65°C to +150°C

Lead Temperature (soldering, 10S) ......cccccccverievrererenneen. +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

(VbD = +5V +5%, VRer = +2.5V, AGND = DGND =0, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER | sSYMBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
STATIC PERFORMANCE—ANALOG SECTION (R = )
Resolution N 16 Bits
MAX54_A +0.5 +1.0
Integral Nonlinearity INL Vpp =5V MAX54 B +0.5 +2.0 LSB
MAX54 _C +0.5 +4.0
Differential Nonlinearity DNL Guaranteed monotonic +0.5 +1.0 LSB
Ta =+25°C +1
Zero-Code Offset Error ZSE LSB
TA = TMIN to TMAX +2
Zero-Code Tempco ZSTC TA = TMIN to TMAX +0.05 ppm/°C
. Ta = +25°C +5
Gain Error (Note 1) LSB
TA = TMIN to TMAX +10
Gain-Error Tempco +0.1 ppm/°C
DAC Output Resistance RouTt (Note 2) 6.25 kQ
RrB/R 1.0
Bipolar Resistor Matching MAX542 FB_ NV
Ratio error +0.015 %
; Ta=+25°C +10
Bipolar Zero Offset Error MAX542 LSB
TA = TmIN to TMAX +20
Bipolar Zero Tempco BZStc | MAX542 +0.5 ppm/°C
Power-Supply Rejection PSR 4.75V < Vpp £5.25V +1.0 LSB
REFERENCE INPUT
Reference Input Range VREF (Note 3) 2.0 3.0 \Y
Reference Input Resistance Unipolar mode 11.5
RREF - kQ
(Note 4) MAX542, bipolar mode 9.0
DYNAMIC PERFORMANCE—ANALOG SECTION (RL = o, unipolar mode)
Voltage-Output Slew Rate SR CL = 10pF (Note 5) 25 Vlius
Output Settling Time to +Y2LSB of FS, C| = 10pF 1 us
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(VDD = +5V £5%, VRer = +2.5V, AGND = DGND = 0, Ta = TMIN to TmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DAC Glitch Impulse Major-carry transition 10 nVs
Digital Feedthrough ggﬂi,:D(l)l(\)IO:O g(tec)J(;VCD?) I:eXeDIz; LDAC =0; 10 nvs
DYNAMIC PERFORMANCE—REFERENCE SECTION
Reference -3dB Bandwidth BW Code = FFFF hex 1 MHz
Reference Feedthrough Code = 0000 hex, VRer = 1Vp-p at 100kHz 1 mVp-p
Signal-to-Noise Ratio SNR 92 dB
) Code = 0000 hex 75
Reference Input Capacitance CIN pF
Code = FFFF hex 120
STATIC PERFORMANCE—DIGITAL INPUTS
Input High Voltage VIH 2.4 \Y
Input Low Voltage ViL 0.8 \Y
Input Current IIN VIN=0 +1 HA
Input Capacitance CIN (Note 6) 10 pF
Hysteresis Voltage VH 0.40 \Y
POWER SUPPLY
Positive Supply Range VbD 4.75 5.25 \Y
Positive Supply Current IbD 0.3 1.1 mA
Power Dissipation PD 1.5 mw

TIMING CHARACTERISTICS
(VbD = +5V 5%, VRer = +2.5V, AGND = DGND = 0, CMOS inputs, Ta = TMIN to TmaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Frequency fcLk 10 MHz
SCLK Pulse Width High tcH 45 ns
SCLK Pulse Width Low tcL 45 ns
CS Low to SCLK High Setup tcsso 45 ns
CS High to SCLK High Setup tcss1 45 ns
SCLK High to CS Low Hold tcsHo | (Note 6) 30 ns
SCLK High to CS High Hold tcsH1 45 ns
DIN to SCLK High Setup tps 40 ns
DIN to SCLK High Hold tDH 0 ns
LDAC Pulse Width tIDAC | MAX542 50 ns
CS High to LDAC Low Setup ttpacs | MAX542 (Note 6) 50 ns

Vpp High to CS Low

(power-up delay) 20 Hs

Note 1: Gain Error tested at VRer = 2.0V, 2.5V, and 3.0V.

Note 2: Rour tolerance is typically +20%.

Note 3: Min/max range guaranteed by gain-error test. Operation outside min/max limits will result in degraded performance.
Note 4: Reference input resistance is code dependent, minimum at 8555 hex.

Note 5: Slew-rate value is measured from 0% to 63%.

Note 6: Guaranteed by design. Not production tested.
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(VbD =5V, VREF = 2.5V, Ta = +25°C, unless otherwise noted.)
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000000 (@o)

(VbD =5V, VREF = 2.5V, Ta = +25°C, unless otherwise noted.)

FULL-SCALE STEP RESPONSE FULL-SCALE STEP RESPONSE
(fscLk = 10MHz) (fscLk = 20MHz)
CL=10pF |3 CL=100F | &
RL =0 £ I R = 2
! |
out ' out
| 500mV/div | | 500mV/div
| ! |
|
1ps/div 400ns/div

MAJOR-CARRY OUTPUT GLITCH DIGITAL FEEDTHROUGH

5
cs SCLK
(Svidiv) sV/div
out out
(AC-COUPLED, (AC-COUPLED,
100mV/div) 50mV/div)
2ps/div
CODE = 0000 hex
oodoao
MAX541
oad oo ooad
1 ouT DACO DO OO
2 AGND gooodooad
3 REF Jd0o0oDoOooDooooO+2.5v0000000O0O00DOOODO0O
4 CS 0o0o0ooooooo
5 SCLK 0000000000000 0000000040%060% 00000000
6 DIN pgoooooood
7 DGND pgoooooood
8 VDD +5vO0000
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0000000000000000000000000
0000000000000000000000
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DAC LATCH CONTENTS

ANALOG OUTPUT, VouT

MSB LSB

111111111111 1111 | VREF - (65,535 / 65,536)

1000 0000 0000 0000 | VREF - (32,768 / 65,536) = 1/2VRer
0000 0000 0000 0001 | VReF - (1/65,536)

0000 0000 0000 0000 | OV

2. ggobooooo

DAC LATCH CONTENTS
ANALOG OUTPUT, VouTt
MSB LSB
111111111111 1111 +VREF - (32,767 / 32,768)
1000 0000 0000 0001 +VREF - (1/32,768)
1000 0000 0000 0000 ov
0111 111111111111 -VREF - (1/32,768)
0000 0000 0000 0000 -VREF - (32,768 / 32,768) = -VREF
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REF 16-BIT DAC
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PART TEMP. RANGE PIN-PACKAGE INL
(LSB)

MAX541AEPA  -40°C to +85°C 8 Plastic DIP +1
MAX541BEPA  -40°C to +85°C 8 Plastic DIP +2
MAX541CEPA  -40°C to +85°C 8 Plastic DIP +4
MAX541AESA  -40°Cto +85°C 8 SO +1
MAX541BESA  -40°Cto +85°C 8 SO +2
MAX541CESA  -40°Cto +85°C 8 SO +4
MAX542ACPD 0°Cto +70°C 14 Plastic DIP +1
MAX542BCPD 0°Cto +70°C 14 Plastic DIP +2
MAX542CCPD 0°C to +70°C 14 Plastic DIP +4
MAX542ACSD 0°Cto +70°C 14 SO +1
MAX542BCSD 0°Cto +70°C 14 SO +2
MAX542CCSD 0°Cto +70°C 14 SO +4
MAX542BC/D 0°C to +70°C  Dice* +2
MAX542AEPD  -40°C to +85°C 14 Plastic DIP +1
MAX542BEPD  -40°C to +85°C 14 Plastic DIP +2
MAX542CEPD  -40°C to +85°C 14 Plastic DIP +4
MAX542AESD -40°C to +85°C 14 SO +1
MAX542BESD -40°C to +85°C 14 SO +2
MAX542CESD -40°C to +85°C 14 SO +4
MAX542CMJD  -55°C to +125°C 14 Ceramic SB** +4

*Dice are tested at Ta = +25°C, DC parameters only.
**Contact factory for availability.

MAXIN

cs 4+ —| 16-BIT DATA LATCH
DIN—f  CONTROL
sclK 4+ Locic
—| SERIAL INPUT REGISTER |
|
DGND
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TRANSISTOR COUNT: 2209
SUBSTRATE CONNECTED TO DGND
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INCHES  MILLIMETERS INCHES MILLIMETERS
MIN | MAX |MIN | MAX MIN | MAX [ MIN | MAX | N [MSDI2)
A10.053]0.069|1.35|1L.75 D|0189|0.197 | 4.80/5.00 |8 A
A1 0.004 10,010 | 0.10 [0.25 D|0337(0.344| 855/8.75]14| B
B|0.014 [0.019 | 035|049 D]0.386]0.394| 9.80[10.00]16| C
C 10,007 [0.010 | 019]0.25
B 0.050 127 NOTES:
E|0.150 |0.157 | 3.80(4.00 1. D&E DO NOT INCLUDE MOLD FLASH
H|0.228]0244]5.80[6.20 & B BACEeD a5 cane e T
h|0.010 |0.020| 0.25(0.50 3. LEADS TO B’E COPLANAR WITHIN
Llo.016 [0.050[ 0.40][1.27 4 CONTROULTNG, DINENSTON MILLINETER
S. MEETS JEDEC MSO012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS

LAAXUMPACui FAMLY DUTLINE SOIC 150 |7 [[21-0041 A |
\ O

0

— =D z

N g

f—E ——
D | —E1—
T
_'.
A3

~ - 0-15°
—iei— —|—n1 c——j»
l—eA —i
eB

INCHES _|MILLIMETERS INCHES _[MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX [N
——— [0180 [-—- [4.572 0.348]0.390 | 8.84] 9.91 [8 |AB
0020 |-—- [0.508 [ ——- 18.67 [19.43 |14 |AC
0125 [0.175 [318 [4.45 0.745]0.765[18.92 [19.43 [16 [AA
055 [0.080 [1.40 _[2.03 .885[0.915 [22.48[23.24[18 |A
0.015 [0.021 [0.381 [0.533] [D [1.015 [1.045 [25.78]26.54]20]A
0045 [0.060 [114 [1524 | [D|1.14 |1.265 [28.96]3213 [24]Al
0.009 [0.014 [0.289[0.355 .360 [1.380 [34.54[35.05 [28]*
D1]0.005 [0.080 [0.13 [2.03
E [0.300 [0.325[7.62 [8.255| MNoTES

E1]0.275(0.295[6.985[7.493| 5 Nerp rLran bR PROTRISING fey
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e 10100 | -— |2.54 | - TO EXCEED 45mm (006
1S 3. CONTROLLING DIMENSION' MILLIMETER

eg 0.300 0_;0_0 7.62 1-0-1; 4. NEETS JETEC MSOUI-XX 4S SHOWN

eB| ——— |0. -——_[10.

L [0415 0150 [2.921 [3.81 S R D JEDEC ais-035-AH

LD packace FANILY UTLINE: PDIP 300 | 1 J21-0043
- =) = D 0169-005100000000003-30-1600001000
Q:FJL\'J 17) \ J ﬁi‘nu TEL. (03)3232-6141 FAX. (03)3232-6149

goo0oO0ooO0oO0o00O000000000000000O0O0000O0O0O000DOOO0O0O0O0O0O00O0O0COO0O0O0COO0O0O0OO0O00O0O00O00O0AO0
ooboooOoooooooooooooooobooooooooonon

12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600

© 1999 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products.



