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ABSOLUTE MAXIMUM RATINGS

VDD 10 DGND.....ooooovoeieeceeeeevessesesses e -0.3V to +6V
CS, SCLK, DIN to DGND... -0.3V to +6V
REF t0 AGND, DGND........oovvovveerreereee -0.3V to (Vpp +0.3V)
AGND 10 DGND.....ovvoeeeeeeeeeeeeeeee oo, -0.3V to +0.3V

OUT to AGND, DGND..............
Maximum Current into Any Pin
Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.88mW/°C above +70°C)................ 471mW

Operating Temperature Ranges

MAXB541CSA ...t
MAXS541ESA ..cooiiiiiiieeeeieee e
Junction TEMPETALUre ..........ccoiuiiiiiiieeee e
Storage Temperature Range.............
Lead Temperature (soldering, 10s)

-65°C to +150°C
+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

(Vbp = +5V 5%, VREr = +2.5V, VAGND = VDGND = 0, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX ‘ UNITS
STATIC PERFORMANCE—ANALOG SECTION (RL = »)
Resolution N 16 Bits
Differential Nonlinearity DNL Guaranteed monotonic +0.5 +1.0 Bits
Integral Nonlinearity INL Vpp =5V +4 +16 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 = TMmIN to TMAX +10
Gain-Error Tempco +0.1 ppm/°C
DAC Output Resistance RouTt (Note 2) 6.25 kQ
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
(Rl\(la:taerezgce Input Resistance RREF 115 KO
DYNAMIC PERFORMANCE—ANALOG SECTION (R = )
Voltage Output Slew-Rate SR CL = 10pF (Note 5) 25 Vius
Output Settling Time To £Y2LSB of FS, CL = 10pF 1 Hs
DAC Glitch Impulse Major-carry transition 10 nvs
Digital Feedthrough ggﬁi == (\)/?D?g Eeé( ’tc?\S/D:D\I/eDvDéIs 10 nvs
DYNAMIC PERFORMANCE—REFERENCE SECTION
Reference -3dB Bandwidth BW Code = FFFF hex MHz
Reference Feedthrough Code = 0000 hex, VRer = 1Vp-p at 100kHz mVp-p
Signal-to-Noise Ratio SNR 92 dB
. Code = 0000 hex 75
Reference Input Capacitance CIN pF
Code = FFFF hex 120
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ELECTRICAL CHARACTERISTICS (continued)

(VbD = +5V £5%, VREr = +2.5V, VAGND = VDGND = 0, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYmBOL | CONDITIONS MIN  TYP  MAX [ UNITS
STATIC PERFORMANCE—DIGITAL INPUTS
Input High Voltage VIH 2.4 \Y
Input Low Voltage ViL 0.8 \
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 \
Positive Supply Current IbD 0.3 11 mA
Power Dissipation PD 15 mwW

TIMING CHARACTERISTICS

(VDD = +5V +5%, VREF = +2.5V, VAGND = VDGND = 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 tcssi 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
(oot up ey 20 s

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

FULL-SCALE STEP RESPONSE
(fscLk = 10MHz)

FULL-SCALE STEP RESPONSE

(fscLk = 20MHz)

- | 1 i = — :
! ! i |1 II
' { b out . | d.| our
| [ 500mV/div | |_ | 500mV/div
[ | { | [
| '-\.'_____ | '-\._-. ) _.
1ps/div 400ns/div
CL=13pF,R = CL=13pF, R =
MAJOR-CARRY OUTPUT GLITCH DIGITAL FEEDTHROUGH
MAX5541-12 MAX5541-13
T T 7 T T T
i i s i : i i SCLK
' =11 sviav - ' I = svrdiv
: ; i out ' out
AC-COUPLED ; AC-COUPLED
] ] 100mV/div | : : 50mV/div
i |1 | | |
2us/div 2us/div
CODE = 0000 hex
ooono
oo oo ooo
1 ouT DACOOO0O
2 AGND ooOoooooao
3 REF 0000000000 00O0+25000000000000000
4 cs ooo0oDo0o0oo
5 SCLK 0000000000000 0000000040%060% 0000000000000
6 DIN ooOo0o0oooooo
7 DGND ooOo0o0oooooo
8 VbD +5vO0 000
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DAC LATCH CONTENTS

ANALOG OUTPUT, Vout

MSB LSB
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INCHES MILLIMETERS &
pIM| MIN [ MAX [ MIN MAX 2
A | 0053 [ 0069 | 135 | 1.75
N A1 | 0.004 [ 0010 | 010 | 0.25
EI EI EI EI EI EI [ B 0.014 | 0.019 | 035 0.49
C | 0007 | 0010 [ 019 | 025
e 0.050 BSC 127 BSC
E | 0150 | 0.157 | 3.80 | 4.00
E H H 0.228 | 0.244 | 5.80 6.20
L [o0.016 [ 0050 [ 040 [ 127
@]
A\
EI E‘ EI EI EI EI 2 VARIATIONS:
y —_—
INCHES MILLIMETERS
TOP VIEW pM[ MIN | MAX | mIN | mMAX [N [mso12
D | 0189 | 0197 | 480 | 500 | 8| AA
D | 0337 | 0344 | 855 | 875 [14| AB
D | 038 | 0394 | 980 | 10,00 [16] AC
° |
! ! o]
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—| e |=— —’I I‘—B A']—f 1 —s 0“.8":
L
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. -,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). @s?ﬁwLunLuéosn/V|/JKl/Vl
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004"). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. TTE:
5. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC
6' N = NUMBER OF PINS' APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/
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