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ABSOLUTE MAXIMUM RATINGS

VDD 1O GND ..o -0.3V to +6V Operating Temperature Range
OUT, SCLK, DIN, CSto GND .........cceennn. -0.3Vto (Vpp + 0.3V) MAXS7TTEUT oo
Maximum Current into Any Pin ..o +50mA MAXS7TTAUT Lo
Continuous Power Dissipation (Ta = +70°C) Maximum Junction Temperature

6-Pin SOT23 (derate 9.1mW/°C above +70°C)........... 727TmW Storage Temperature Range

Lead Temperature (soldering, 10s)

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
(Vpbp = +2.7V to +5.5V, GND = 0, RL = 5kQ, CL. = 200pF, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Vpp = +5V,

Ta = +25°C.)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
STATIC ACCURACY (NOTE 1)
Resolution N 10 Bits
Integral Nonlinearity Error INL (Note 2) +0.5 +4 LSB
Differential Nonlinearity Error DNL Guaranteed monotonic (Note 2) +1 LSB
Zero-Code Error OE Code = 000 0.4 1.5 % of FS
Zero-Code Error Tempco 2.3 ppm/°C
Gain Error GE Code = 3FF hex -3 % of FS
Gain Error Tempco 0.26 ppm/°C
DAC OUTPUT
Output Voltage Range No load (Note 3) 0 VDD \
DC Output Impedance Code = 200 hex 0.8 Q
o Vpp = +3V 15
Short-Circuit Current mA
VpD = +5V 48
) Vpp = +3V 8
Wake-Up Time MS
Vpp = +5V 8
Output Leakage Current Power-down mode = output high impedance +18 nA
DIGITAL INPUTS (SCLK, DIN, CS)
Input High Voltage VIH Vpp = +3V, +5V 0.7xVpD V
Input Low Voltage VL Vpp = +3V, +5V 03xVpD V
Input Leakage Current IIN Digital inputs = 0 or Vpp +0.1 +1 pA
Input Capacitance CIN 5 pF
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ELECTRICAL CHARACTERISTICS (continued)
(Vpp = +2.7V to +5.5V, GND = 0, RL = 5kQ, C = 200pF, Ta = TMIN to TmAx, TA = +25°C, unless otherwise noted. Typical values are at

VDD = +5V, Ta = +25°C.)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.5 V/us
Voltage Output Settling Time 100 hex to 300 hex (Note 4) 4 10 us
Digital Feedthrough Any digital inputs from 0 or Vpp 0.2 nV-s
— . Major carry transition (code 1FF hex to code :
Digital-Analog Glitch Impulse 200 hex) 12 nv-s
POWER REQUIREMENTS
Supply Voltage Range VbD 2.7 55 \
All digital inputs at 0 or Vpp, Vpp = 3.6V 85 150
Supply Current with No Load DD .g' - P Db, 10D pA
All digital inputs at O or Vpp, Vpp = 5.5V 105 187
Power-Down Supply Current Ipppp | All digital inputs at 0 or Vpp, Vpp = 5.5V 0.29 1 HA
TIMING CHARACTERISTICS (FIGURE 2) (Timing is tested with no load)
SCLK Clock Frequency fSCLK 0 20 MHz
SCLK Pulse Width High tcH 20 ns
SCLK Pulse Width Low tcL 20 ns
CS Fall to SCLK Rise Setup tcss 15 ns
DIN Setup Time DS 15 ns
DIN Hold Time tDH 0 ns
SCLK Falling Edge to CS Rising
1
Edge tcsH 0 ns
CS Pulse Width High tcsw 80 ns
Note 1: DC specifications are tested without output loads.
Note 2: Linearity guaranteed from code 29 to code 995.
Note 3: Offset and gain error limit the FSR.
Note 4: Guaranteed by design.
IREE I
(Ta = +25°C, unless otherwise noted.)
INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY TOTAL UNADJUSTED ERROR
vs. CODE (Tp = +25°C) vs. CODE (Tp = +25°C) vs. CODE (Tp = +25°C)
4 = 0.20 —_— o 1.0 3
g Vpp =+3V OR +5V E 0.8 =
3 5 0.15 5 v 5
g = 06 =
A =
2 Vpp =+5V 010 % 0.4
= i o 005 B 02
] ! = 1%}
e B S = 0 g 0 == Vo = +5V
s d "o QUL = !
Vop= 43V (TmEmTmrmmmm - 2 o b
-2 -0.10 & 6 | -
-3 -0.15 08 Vpp =+3V
-4 -0.20 -1.0
0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024
CODE CODE CODE

MAXIMN
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REBEEREGERESE)

(Ta = +25°C, unless otherwise noted.)

INL (LSB)

INL (LSB)

INL AND DNL (LSB)

INTEGRAL NONLINEARITY
vs. CODE (Ta = +125°C)

MAX5711 toc04

0

128 256 384 512 640 768 896 1024
CODE

INTEGRAL NONLINEARITY
vs. CODE (Ta = -40°C)

MAX5711 toc07

Vpp = +5V
|

L.
T

I
Vpp = +3V

0

128 256 384 512 640 768 896 1024
CODE

WORST-CASE INL AND DNL
vs. TEMPERATURE

— MAXIMUM INL— MAXIMUM DNL

MAX5711 toc10

A A

- MINIMUM DNL

MINIMUM INL

20 0 2 40 60 80
TEMPERATURE (°C)

100 120

0.20
0.15
0.10
0.05

DNL (LSB)
o

-0.05
-0.10
-0.15
-0.20

DIFFERENTIAL NONLINEARITY
vs. CODE (T = +125°C)

1 1 1
Vpp =+3V OR +5V

MAX5711 toc05

0

128 256 384 512 640 768 896 1024
CODE

DIFFERENTIAL NONLINEARITY
vs. CODE (Ta = -40°C)

1 1 1
Vpp =+3V OR +5V

MAX5711 toc08

il

WL il

I

HHHHH

0

128 256 384 512 640 768 896 1024
CODE

SOURCE AND SINK CURRENT
CAPABILITY (Vpp = +3V)

CODE = 3FF HEX,

™ SOURCING

MAX5711 toc11

] cumenr

FROM OUT
N

N

CODE = 300 HEX,/
SOURCING CURRENT,
FROM OUT

(" CODE - 100 HEX, \
SINKING CURRENT

= INTO OUT

A
\

CODE =000, SINKING
— CURRENT INTO OUT

2 4 6 8 10 12 14 16
ISOURCE/SINK (MA)

TOTAL UNADJUSTED ERROR (%)

TOTAL UNADJUSTED ERROR (%)

Vour (V)

1.0
0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
-0.8
-1.0

1.0
0.8
0.6
0.4
0.2

-0.2
-0.4
-0.6
-0.8

5.0
45
40
3.5
3.0
2.5
2.0
15
1.0
0.5

TOTAL UNADJUSTED ERROR
vs. GODE (Tp = +125°C)
Sy Vpp=+5V
|
{x ‘
1
Vpp =+3V
0 128 256 384 512 640 768 836 1024
CODE
TOTAL UNADJUSTED ERROR
vs. GODE (Tp = -40°C)
Vpp = +5V
Y
VDD:+3V\
0 128 256 384 512 640 768 896 1024
CODE
SOURCE AND SINK CURRENT
CAPABILTIY (Vpp = +5V)
— CODE = 3FF HEX, | 2
g SOURCING |5
N~ CURRENT ]2
'T . ﬁom ouT
/ CODE = 300 HEX,
/ SOURCING CURRENT
FROM OUT
I I
/ |__—— CODE=100 HEX, |
T SINKING CURRENT
INTOOUT
CODE =000, SINKING
[T CURRENT INTO OUT
0 5 10 15 20 25 30 35 40

ISOURCE/SINK (MA)
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SUPPLY CURRENT (uA)

MAXIMV

120

100

SUPPLY CURRENT
vs. SUPPLY VOLTAGE

\ \
CO[I)E = 3FF HEX

2.7 32 3.7 42 4.7

SUPPLY VOLTAGE (V)

5.2

FULL-SCALE SETTLING TIME
(Vpp = +5V)

=

MAX5711 tocl

 CODE 000 TO 3FF HEX
R = 5k
T CL=200pF

Tus/div

HALF-SCALE SETTLING TIME
(Vpp = +3V)

MAX5711 tocl
T

RL=5kQ

CL=200pF

Tus/div

MAX5711 toc13

VscLk
5V/div

1 Vour

1V/div

VsCLk
5V/div

Vour
1V/div

POWER-DOWN SUPPLY CURRENT (nA)

300

250

200

150

100

50

0

POWER-DOWN SUPPLY CURRENT
vs. SUPPLY VOLTAGE

/ o
A
/ ~
7
>
27 32 37 42 47 52
SUPPLY VOLTAGE (V)

FULL-SCALE SETTLING TIME
(Vpp = +5V)

MAX5711 tocl7
LERRRERAR

CODE 3F
RL=5k
CL=200pF :
2us/div
EXITING POWER-DOWN

(Vop = +5V)

MAX5711 toc20
T

RL =5kQ

Sus/div

MAX5711 toc14

Vsgik
5V/div

- | Vour

1V/div

VscLk
5V/div

1 Vour

1V/div

SUPPLY CURRENT (uA)

900
800
700
600
500
400
300
200
100

SUPPLY CURRENT vs.

CS INPUT VOLTAGE
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Vpp =

5V}

\pop = +3V\

N\

2 3 4
CS INPUT VOLTAGE (V)

HALF-SCALE SETTLING TIME

(Vpp = +3V)
MAXSNVT tocl
F-[ VSCLK
3 | 5V/div
- Vour
: /"- : 1V/div
e
| CODE 100 HEX T0 300 HEX
1 RL=5kQ . 1.
CL=200pF
Tus/div
DIGITAL-TO-ANALOG
GLITCH IMPULSE (Vpp = +5V)
- - - - 3MAXSNET toc21
1 Vour
- 10mv/div
CODE 200 HEX TO 1FF HEX -
RL=5kQ ;... U N
CL=200pF i
500ns/div
5
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(Ta = +25°C, unless otherwise noted.)

DIGITAL-TO-ANALOG
GLITCH IMPULSE (Vpp = +5V)

MAX5711 toc2:

-1 Vour
10mVy/div

CLOCK FEEDTHROUGH

(Vpp = +5V)

MAX5711 toc23
——

VsgLk
2V/div

Vout
1mV/div

CODE 1FF HEX TO 200 HEX
R = 5kQ :
CL=200pF , © CL = 200pF
500ns/div 500ns/div
i 5% AR
w7 E4 W RE
1 VbD ERAN
2 GND g5 R
3 DIN TP TF—=F AN
4 SCLK ST OYIAD
5 CS TOT47O=FvTEL I NS
6 ouT DACHANEE
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EES 0
MAX5711&EEEH . 10E Y DACIE., =210 b
MaEA/NOE U SOT23/Ny =2 TRELF T,
SOT23MEEMEIFZOMMELUTTT . MAXE7 1114,
WO EEFRUEENT1LSBIUT T, BB MDD MEEE R
LTWET, AFT/NA I, BR20MHzTEIET S
572342 SPI/QSPI/MICROWIRER U'DSPO /S F T )L
D) TIAETT—2E&FEBLTNET, MAX5711
g, BBH7 TV Tr—2aVICBER3IDD Y S
IO E—REMRATHNET,

7roJas

MAXB71TIZIERZ MU VT, HANY 7. RO
POREICES>TERENTINET, BEF 1 TFILT
+TOZ#IS. WA N I T7—FTO0Fv%=EDT
ERENET, VpphHMAXSTTIDU 77 LY 205,
DACKSEIZVppDRBEICIREL T ET, MAX5711
DIE/NA 7 ZEFIE. BHHMAX6300D &S HEE
I PL YLD THIEINE S EETHEICLET,
10Ew RDACT— RI31LSB=Vpp/10240D/5A F1)
IZ/R—=2TY,

HANY T 7

DACEA/NNY T 7Id. LAILE LAV EADZERES,
200pFBE=E&RE/NNT LI TOKQIEIMATmZERE# 5
BENNHYFT, 200pFBEARTTIE. HANY T 7
1305V DI —L— T, 1/4FSHS3/4FSETH
HAZNTIE. 7o THAIE. 200pF&EAFDEKQ D
T, 10U AT T1/2LSBICEEL XY, /NY T 7
7> T1IBk QLA EDIEIRE R & 200pF A TDBEE &R
DD EBDEAEHETERELTIVE T,

RTINARZ/NNT=F I FDUIAALDRATEY b
#7075 LLTTRE . DACLYZHIE, /XD —
FOVRUDIAOTY THRIFRESNT, DACHS
WB3ND—=F D URIDBEICKEY F T,

NID—F2tEY b
MAX5711(Z1d. Vpph' &Iz SN /zBFICDACHE S
HPOICHKTETDPOREIBAEMBEINTINET, h
[CEDT. ENEXEZBODLSTHEHFLLEWDACEHA
BEH. DATLEREBFOBERICEELRKRN EEFRIT
LFEd, WEI/NND—T7 v T, £TODACL & H
o 7ICEan. DACHA/IND—F o rahn, ZOHDA
100k QIEMICE D TGNDICKRIESND Z EARER
IND—F2 )y MEBICKD>THEENET, DAC
LORFZICEZTRADHIIC, D407y AV RE
FEITLEBIC8URDEIERBNNETT,

T4 IFIVERS

SJIVPNVAE5TI—R

MAXS711 574 2% )LA %7 x—2ld. SPI/QSPI/
MICROWIRE/DSPA > 7 T —ICAV/XFT)LD
ERIGEH T, FV T 2LT FAH(CS)IE. DINT
DI TFINF—yO—Fa 0T L—LLFT, CS
NADSO—NDEBDERIC. T—FIIEERIC
7S 2U7ILoOY I AB(SCLK)DIITY
ITYSTANLIREICTYFENET, 16EY hA
SYTFIVAAL D Z2&IcO0— REnfi,. U 7ILAD
Lo253F0a> 72 YAEDACS Y FICBBITLE T,
CSl3. ZD#%., O—ICHIIINDIMFZIE/N\1ICET
5nFEd, 74 b—7 2 RILICSOILTY Ty TRIMA

< - fcH

SCLK
toL -

—/ N/
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tosw [— tpH —>| foSH et >

_ t

s t— DS —p>]
CC
)
C
)

DIN c3 >< > S0
S
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®1.DUPNA V5 TT—RAYVEVD

16-BIT SERIAL WORD
MSB LSB MODE OUTPUT
C3 C2 C1 cCo D09 D08 D07 D06 | D05 D04 D03 D02 | DO1 DOO| S1 | SO
. Set and Update V =VpDX
0 0 0 0 10-Bit DAC Code 0] o 5 ACp COCL)J[T)E p 825’4
1 1 1 10x x X X|x x x x|x x o o Wake-Up setct:iLrJ\rgre(?rEit[i)aAHS 0
1 1 1 1 X X X X X X X X X X 0 1 Power-Down Floating
1 1 1 1 X X X X X X X X X X 0 Power-Down 1kQ to GND
1 1 1 1 X X X X X X X X X X 1 Power-Down 100kQ to GND
X=f=

INBDT. CSIF. RDZA b— 2 ZDEIIAHEL
EH80NME/NTICEIFONGITNIEEY ZFE A, B
D15 SCLKY A 2 )LHIICSEO—ICRIBLANZ &I
KOT. ANWT—FHEEI NI, 2U7)IoOvy
(SCLK)IE. b2 arvBT/N\1F/=130—D0\d
NHT7A RIVAIBET Y, BTSRRI\ 715
TI—AXEZERLTWET, RN UT7ILAH
TI—2DYVEVTD—EBIEBEHINTIET, Vbop
DEMmEhi=#O8WOIAV I REDTA0T7 v
AV RTRITNIEED ZE A

NI—=FOE—F

MAX571113. SHEBARZ IPALATICEBRS D320
VI NI THEIEND = O E— REEFBLTIVET,
2DHW3DD/INT =5 F— RTIE. OUTIZEIRERIC
L DOTCONDICEHENE T, RI1IC3DD/NT—F T
E—-REEO—EBHIEBHINTWET, NT—F T
Tld. MAXBT1MIITSBEEEH(EY NP RT7 YT
F—N]OVv RIIRELZ A,

PIVr—>3 VER
AT PLURCE>TREBENDITFNAR

MAX57111E, VppllhtBIL CHABEAE LR T BD T,

BR/AXZHNDICEATLENET, H20DMEEEIS.
BEEBE) 77 L AZEOTERT /N1 XICERMHiE
TDIEILEKDT, HEEBR/ A XZREL. VY RT LA
EHRDOBEZNEL T, MAX6030(+3V. 75ppm)
72 IEMAXG050(+5V. 75ppm)EEEE) 77 LR
. BBNERFHZIF OMAXSTITICEDTHRER
EIRRTT . RERL TV — IV DBENFIAIEER
BEREEUTDIZEELIDV ) 1 -3 VIEBATY,

TAPGIWANROA 7 —AADY Y
ST ITIAEZ T T —RIF. SPI. QSPI.
MICROWIRE. RUDSPIZCOV/SFTIVTT, 3DD

)
MAXIM
MAX5711

IN out A 4
AKX l
MAX6050
MAX6030
GND

out

GND

M2. MAXS7T11AD) 77 L R K DERME

T4 % IVAS(CS, DIN. RUSCLK)IZ. o H I
ANEDY) PZIVTDACICO—RLEY, ETOTa 2
ZIWADICTIZ. BRSO3 40571~ %A
FRIFANDEHICOII Y NN ANY T 7HEENT
WET, TNICEDT. EMOABOD Y U &FEHT
T4 NI TSHEEMAXSTINIZA VY I —RATE
9, T4 IVABIICMOSOD Yy I LAN)Licay
INFTILTY,

BRNANIARULLA7PD B
IEEHXPCBOLA 7D MIBADI AT LMEEEED
ETEETY, /AZXFARUTAZILT 4 —R
2 =B P EEBEHIC. 7FOJESETAUFIL
E2AF2ICHIFELTTSL\. GNDISERIS VR
FTO)Y—URBRBEIE<EAN VE—F O RATHDZ &
ERILTDEOIC. IR TL—2EFEODTTFS0,
FINA ZICTEDRYEELTO IUF IV T A S,
VppZEGNDIZ/NA/XZLTTFE0,

F v 155
TRANSISTOR COUNT: 3856
PROCESS: BiCMOS
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(CDT—52—MIBEINTND/NY T —IHKIE. RHRARBENTHDEIFRY ZEA. RO/ VYT —DIBHIL.
japan.maxim-ic.com/packages = ZS BT\, )

[%5]
o]
. 0.25— =
el x SYMBOL | MIN MAX 3
GL_ = A 090 | 1.45 o
o—] 2 Al 0.00 0.15
- S %ﬁ; A2 0.90 .30
|_|_| m b 035 | 050
SEEXT;;EE5 i : I 1 C 0.08 0.20
= U e
E—f— : -4+—E G - El £1 150 1.75
! | | L 035 | 060
|~ . L1 0.60 REF.
PIN1 —— 1 el 1.90 BSC.
1D. DOT L1 e 0.95_BSC.
(SEE NOTE 6> |PIN #t s
o 1 o * [ 10
D ‘—’C
NOTES:

. ALL DIMENSIONS ARE IN MILLIMETERS.

FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.

3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL BURR.
MOLD FLASH, PROTRUSION OR METAL BURR SHOULD NOT
EXCEED 025 MM,

. PACKAGE DOUTLINE INCLUSIVE OF SOLDER PLATING.

PIN 1 IS LOWER LEFT PIN WHEN READING TOP MARK
FROM LEFT TO RIGHT. (SEE EXAMPLE TOP MARK)

PIN 1 ILD. DOT IS 0.3 MM ¢ MIN, LOCATED ABOVE PIN 1,

MEETS JEDEC MOL78, VARIATION AB.

. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD

BETWEEN 0.08mm AND 0.15mm FROM LEADTIP.

. LEAD TO BE COPLANAR WITHIN O.1 MM,

O ONG Ur

IDRALLAS /M AXI/VI

nILe
PACKAGE OUTLINE, SOT 6L BODY

APPROVAL DOCUMENT CONTROL NO. REV.
—DRAWING NOT TO SCALE- 21-0058 G /1

VHEVLARRRICVFULHBIHEATINZEBUADRBOERICOVWT—IEEZALVNIRETT., EEFFZI 2V AIRESNTHEEA,
VEILSHERTELS<EBROLEZEE T SEMNZERLEI T,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 9

© 2004 Maxim Integrated Products, Inc. All rights reserved. MAXIM is a registered trademark of Maxim Integrated Products, Inc.
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