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ABSOLUTE MAXIMUM RATINGS

VDD, SCL, SDA 10 GND ..ot -0.3Vto +6V
OUT, ADD t0 GND ... -0.3Vto Vpp + 0.3V
Maximum Current into Any Pin........ooooiii 50mA
Continuous Power Dissipation (Ta = +70°C)

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

Operating Temperature Range ..............cccocoeoeee -40°C to +85°C
Maximum Junction Temperature ............cccccocoviiiiiinnn. +150°C
Storage Temperature Range .............ccccocee -65°C to +150°C
Lead Temperature (soldering, 10S) ........cccoovviviiviiiiieann. +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 = +2.7V to +5.5V, GND = 0, RL = 5kQ, CL = 200pF, TA = TMIN to Tmax, unless otherwise noted. Typical values are at
Vpp = +5Y, Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC ACCURACY (Note 2)
Resolution N 10 Bits
Integral Nonlinearity INL (Note 3) +0.5 +4 LSB
Differential Nonlinearity DNL Guaranteed monotonic (Note 3) +0.5 LSB
Zero-Code Error ZCE Code = 000 hex, Vpp = 2.7V 16 +40 mV
Zero-Code Error Tempco 2.3 ppm/C
Gain Error GE Code = 3FF hex -0.8 -3 %FS
Gain-Error Tempco 0.26 ppm/C
DAC OUTPUT
Output Voltage Range No load (Note 4) 0 VbD V
DC Output Impedance Code = 200 hex 1.2 Q
Short-Circuit Current Vpp = 5V, VOUT = full scale (short to GND) 42.2 mA

Vpp = 3V, VOUT = full scale (short to GND) 15.1
Wake-Up Time VoD =5V 8 us
Vpp = 3V 8

DAC Output Leakage Current \F/’(;\ge:r-g%v\vlryw\r/r; oUdTe::VhE;%ho|rm£'\elgance, +0.1 +1 pA
DIGITAL INPUTS (SCL, SDA)

. 0.7 x
Input High Voltage ViH Vb Vv

0.3 x
Input Low Voltage ViL VoD V
i 0.05 x

Input Hysteresis VoD Vv
Input Leakage Current Digital inputs = 0 or Vpp +0.1 +1 pA
Input Capacitance 6 pF
DIGITAL OUTPUT (SDA)
Output Logic Low Voltage VoL ISINK = 3mA 0.4 V
Three-State Leakage Current IL Digital inputs = 0 or Vpp +0.1 +1 pA
Three-State Output Capacitance 6 pF
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +2.7V to +5.5V, GND = 0, R = 5kQ, CL = 200pF, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at
Vbp = +5V, Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR 0.5 V/us
Voltage-Output Settling Time ;Z;gl}so?) Egi?;‘g@ h;;X 10300 hex or 300 4 12 us
Digital Feedthrough Code = 000 hex, digital inputs from 0 to Vpp 0.2 nV-s
Digital-to-Analog Glitch Impulse hM::O;;ja;gotfgfl;[loo:li(l(—‘:?qii)z 1FF hexto 200 12 nV-s
POWER SUPPLIES
Supply Voltage Range VbD 2.7 55 \
Supply Current with All digital inputs at 0 or Vpp = 3.6V 100 170
No Load All digital inputs at 0 or Vpp = 5.5V 130 190
Power-Down Supply Current All digital inputs at 0 or Vpp = 5.5V 0.3 1 pA
TIMING CHARACTERISTICS (Figure 1)
Serial Clock Frequency fscL 0 400 kHz
Bus-Free Time Bgtyveen STOP 1BUF 13 s
and START Conditions
START Condition Hold Time tHD,STA 0.6 us
SCL Pulse Width Low tLow 1.3 us
SCL Pulse Width High tHIGH 0.6 us
Repeated START Setup Time tSU.STA 0.6 us
Data Hold Time tHD . DAT 0 0.9 us
Data Setup Time tSU.DAT 100 ns
fﬁzé %r;gesa Receiving . (Note 5) 0 300 ns
EZlAT?r:: SCL Receiving t (Note 5) 0 300 ns
SDA Transmitting Fall Time tf (Note 5) 02?&) 250 ns
STOP Condition Setup Time tsu,STO 0.6 us
Bus Capacitance Cb (Note 5) 400 pF
Suppressed Pulse Widihs tsp 0 50 | s

Note 1: All devices are 100% production tested at Ta = +25°C and are guaranteed by design for Ta = TMIN to TmAX.
Note 2: Static specifications are tested with the output unloaded.

Note 3: Linearity is guaranteed from codes 29 to 995.

Note 4: Offset and gain error limit the FSR.

Note 5: Guaranteed by design. Not production tested.
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(Vbp = +5V, RL = 5kQ, Ta = +25°C.)

INTEGRAL NONLINEARITY INTEGRAL NONLINEARITY INTEGRAL NONLINEARITY
vs. INPUT CODE vs. SUPPLY VOLTAGE vs. TEMPERATURE
1.00 = 1.25 8 1.25 g
2 050 _ = 5w = 51w =
= - z =
oc _— =
Z 025 '\M = 075 5 0
= = =
= 0 = =
g :\.. f' ' ' = 050 2 050
2-025 20 =0 =
z z = 1
£ -0.50 = =]
= = 0925 = 025
075
-1.00 0 0
0 256 512 768 1024 27 34 44 48 55 40 15 10 35 60 85
INPUT CODE SUPPLY VOLTAGE (V) TEMPERATURE (°C)
DIFFERENTIAL NONLINEARITY DIFFERENTIAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. INPUT CODE vs. SUPPLY VOLTAGE vs. TEMPERATURE
1.00 2 0 g 0 g
& 075 E = - 5
@ E 51 -0.1 = % 201 2
= 050 = =
= = =
<C i =T
2 02 = 02 2 02
— = —
£ o : :
= 025 = 03 2 403
= 5 =
L o w
£ 050 £ &
= = Vv % -0.4
075
-1.00 0.5 05
0 256 512 768 1024 27 34 41 48 55 40 15 10 35 60 85
INPUT CODE SUPPLY VOLTAGE (V) TEMPERATURE (°C)
ZERO-CODE ERROR ZERO-CODE ERROR GAIN ERROR
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. SUPPLY VOLTAGE
10 5 10 - 20 g
8 : Py — : 16 :
o o I_IE
2 6 2 6 =12
o o o
o e 2
: 5 E P~
S oy Q@ 4 = 08 N
o o <C
g = s
~N ~N
2 2 0.4
NO LOAD NO LOAD NO LOAD
0 ‘ 0 ‘ 0 ‘
27 34 41 48 55 40 15 10 35 60 85 27 34 41 48 55
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
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(Vbp = +5V, RL = 5kQ, Ta = +25°C.)
DAC OUTPUT VOLTAGE DAC OUTPUT VOLTAGE
GAIN ERROR vs. TEMPERATURE vs. OUTPUT SOURCE CURRENT (NOTE 6) vs. OUTPUT SINK CURRENT (NOTE 6)
20 = 6 z 25 o
16 : 5 — g / 5
-1 = —— = 2.0 /
o ] =
&2 = 4 2 /
£ 12 S 2 15
S g 3 = CODE = 100 hex //
oc o o
] e B = [=
= 08 3 1.0
= =
e =
-04 1 05
NO LOAD CODE = 3‘FF hex
0 | 0 0
40 15 10 35 60 85 0 2 4 6 8 10 0 2 4 6 8 10
TEMPERATURE (°C) OUTPUT SOURCE CURRENT (mA) OUTPUT SINK CURRENT (mA)
SUPPLY CURRENT SUPPLY CURRENT SUPPLY CURRENT
vs. INPUT CODE vs. TEMPERATURE vs. SUPPLY VOLTAGE
120 0 100 . 100 -
v : : % // g
< B B
Zw = = //
Z = = 80
2 :: S
= 60 = = — 3
> > T =
& & g
2z Y 3 2
85
20 NO LOAD 60
CODE = 3FF he
NO LOAD CODE = 3FF hex NO LOAD X
0 | 80 ‘ 50 ‘
0 256 512 768 1024 40 15 10 35 60 85 25 35 45 55
INPUT CODE TEMPERATURE (°C) SUPPLY VOLTAGE (V)
POWER-DOWN SUPPLY CURRENT
vs. SUPPLY VOLTAGE POWER-UP GLITCH EXITING SHUTDOWN
500 - MAX5811 toc17 . - - . . . VMAXSB?W toc18
z
£ 400 z
&
(o=
3 5
S a0 . ZOCTA:AOC |
e A=+25 \3 out 500mV/div
w
Z 200
= e
] /4_ / Ta=+85°C 10mV/div
= 10 ‘
= ZouT = HIGH IMPEDANCE :
NO LOAD : : ; :
; us/div
2.7 34 44 48 55 100us/div CLonp ~2000F CODE = 200 hex

SUPPLY VOLTAGE (V)
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(Vbp = +5V, RL = 5kQ, Ta = +25°C.)

MAJOR-CARRY TRANSITION
(POSITIVE)

R e s L =

MAX5811 toc19
H S |

MAJOR-CARRY TRANSITION

(NEGATIVE)

MAX5811 toc20

SETTLING TIME

(POSITIVE)

MAX5811 toc21

10mV/div

OUT [t b s

SmV/div

out

500mV/div

100us/div 2us/div 2us/div
) CLOAD = 200pF CODE = 200 hex to 1FF hex CLoaD = 200pF CODE =100 hex to 300 hex
RL=5kQ
SETTLING TIME
DIGITAL FEEDTHROUGH
........ S | ST
500mV/div
L \
r r

CLoaD = 200pF CODE =000 hex

fscL = 12kHz

— 2us/div
CLoap = 200pF CODE =300 hex to 100 hex

Note 6: The ability to drive loads less than 5kQ is not implied.
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DACEn{E
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POWER-DOWN
COMMAND BITS MODE/FUNCTION
PD1 PDO
0 0 Power-up device. DAC output restored to previous value.
0 1 Power-down mode 0. Power-down device with output floating.
1 0 Power-down mode 1. Power-down device with output terminated with 1kQ to GND.
1 1 Power-down mode 2. Power-down device with output terminated with 100kQ to GND.
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STOP START
LEGAL STOP CONDITION

START ILLEGAL
STOP

ILLEGAL EARLY STOP CONDITION

X3. #HEISTOPZHMH

OEHBEFPZELTWEITNIEEY S8 A, SCLAYNA
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DEVICE ADDRESS

PART VADD (As...A0)
MAX5811L GND 0010 000
MAX5811L VbD 0010 001
MAX5811M GND 0010010
MAX5811M VbD 0010 011
MAX5811N GND 0110 100
MAX5811N VbD 0110 101
MAX5811P GND 1010 100
MAX5811P VbD 1010 101

M4, AL—T7 RL /A hDESH

€3 | C2 C1 Co [ D9 [ D8 D7 | D6

X5. OV RNNA PDESH

ICEENRELBEICECYE T, T—FmEKBD
AN MHDEREIBE. NAVRAYIIERISEEZBE
AT,

ZL—=T7 LR

INZAYZZIE. STARTRHICHENTTEY kXL —T
PRLREHETTDIEICKWAL—TTFNNARED
BEZFABLII(REL), 741 IV, MAXS5811(3
AL—=T7 L AN EICHELSSTARTREHZFEE T,

UTINA T TI—RAIET RLAEZE Y MBIC
LB L. B o7 RLZAAEHINDEA Y TI—2R
BEREBICNND—=5 D09 EAETREICLET, 7R
L 27— RDLSBlIZRead/Write (R'W)EY hTY, R/W
IV R I HMAXE812(ICEEIAAN F/oI3HAE %=
KITLTWBhERRLET(RW=0IIEEZAAFH.
RW=13FARMIFEEBIRLET), BIET KL
ERETDE, FOBMAXS81 1120V o140
BSDAZO—ICTILT O LACKERITLE T,

MAX581 1ICII8 DDA/ 1—EE” KL Xh'H Y
F9(XR2), 7RLZEY MABHBANTT )Y FT,
AOIFADDICE > THIfflcnE 9, ADDZGNDIC
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®3. AV N1 FDES

SERIAL DATA INPUT
FUNCTION
C3 c2 C1 Cco D9/PD1* D8/PDO* D7-D6
Load DAC with new data from the following data byte and
’ ’ 0 0 DAC DAC DAC update DAC output simultaneously as soon as data is
DATA DATA DATA available from the serial bus. The DAC and input registers
are updated with the new data.
’ ’ 0 ’ DAC DAC DAC Load input register with data from the following data byte.
DATA DATA DATA DAC output remains unchanged.
’ ’ ’ 0 DAC DAC DAC Load input register with data from the following data byte.
DATA DATA DATA Update DAC output to the previously stored data.
’ ’ ’ ’ X X YX ppdate DAC output from input register. The device
ignores any new data.
1 0 X X N X XX Read data reguest. Data.b|ts are ignored. The contents of
the DAC register are available on the bus.
0 1 X X 0 0 XX Power up the device.
0 ’ X X 0 ’ XX Powgr—down mode 0. Power down device with output
floating.
Power-down mode 1. Power down device with output
0 ! X X ! 0 *x terminated with 1kQ to GND.
Power-down mode 2. Power down device with output
0 ! X X ! ! KX terminated with 100kQ to GND.

*C3=0BKUC2=1DEE. F—FEY DIEDSIINT =D L D25 (PD1HKIUPDO)ICEEIAAZE T,

X ==
MSB LSB MSB LSB
S A6 A5 A4 A3 A2 A A0 | RW ACK C3 C2 C1 co D9 D8 D7 D6 ACK —‘
MSB LSB
— | D5 D4 D3 D2 D1 Do | St SO ACK P
EXAMPLE WRITE DATA SEQUENCE
MSB LSB MSB LSB
S A6 A5 A4 A3 A2 A A0 | RAW ACK C3 C2 X X PD1 | PDO | X X ACK P

EXAMPLE WRITE TO POWER-DOWN REGISTER SEQUENCE

B6. 51 MEERH)IVY RI—T 2 2DE
LUAO=THRESNE T, ZOHEICKIREEDD
MAX5811ABIL/ XX ZHBTEET,

4 MNEERH)T—FTA-TY I
EERAHE—FR/W=0)TIF. 7 FLR/NA MIHEL

T—HMAXE8 11 &FIEL &9 (R5), Ev ~C3-COA
MAX5811Z8EL &9 (F3). £ ~D9-DOIFDAC

10

T—HTY, EVS1ESOIF. BTEY RTHEIZO
T9o ANMRUDACLZZZE. 7o /LwuZEY b
HADSCLOIIFW T Y I TEMLE T, ESAAT A
JIVHRBICHT SonBEe. T—YIdBHMI N,
EERATAVNZERIBTVBENHI ST, K6
ETRAABT =TT AD2DODRERLTNET,

MAXIMN




1OE‘y I~‘ %5 N 2ﬁ4y971_2$
SYPNEBELIIDAC

C3 G2 X X X X X X

- —

DATA BYTES GENERATED BY MASTER DEVICE
MSB LsB MSB LSB
st | a6 | a5 | ae [ a3 | a2 | a1t | a0 [BW Ak

X X | PDT [PDO | D9 D8 D7 D6 ACK

al

MSB / LSB

DATA BYTES GENERATED BY MAX5811

/ MASTER DEVICE

ACK GENERATED BY

» D5 D4 D3 D2 D1 DO X X ACK

P

B7. U— REHBY)T— RF—5 2= > 206

IN ouTt
Vop
MAXIM i
MAX6030/ maxim o7
MAX6050
GND

MAX5811

GND

X8. 4881 77 L2 AN oMAXE811ICEIRMHAE

)—RFEHBR)T—5T74—7Y b

AR E— R(R/W=1)TlF. MAX581113DACL- >
ATDARABENRICETAAFTT, 7—HF70—-D
BEE. MAXGBT1TICKW T RLRT7O /Ly,
REELE 9o T/N\ARITF—FDRIPD/NA MfmE L.
NAIDBT O/ LYo TB2DEFIOTHOIRD/INA b
HEERELZFY, H7ICHRARUT—52—T 2 2D %
ENVESERS

[2CH

MAX581 113 BEDI2CURT LAETBEN B FT,
SCLRUSDAIZI/NA 4 >V E—45 > Z AT, SDAIZ
OEFBD-IOV I /NIVABBICT—5 24 Z=0—I(C
TN T2H—T U RLAVBEHBATNET, (1%
ENEEER | ICIZEMRICCOT T r—2avaERLET,
BETONIHAEERNZICCOHBE Y MBIEETR— b
LEd,  MEFETCHL7Z7RLRAIZERNT T,
MAX5811D7 KL ZI37E Y MM2C7 KL 27O~
IWDHFAINFTINTYT, 10EY b7 RLZFERKIT
HR—hrEnThFtHA,

MAXIN

FALOINVT4—RRIV—=HYTLwviay
MAX5811A 7 RLZADI AV Y FEBRHETDE.
7 IA 5T 1 —XIISCLIESZ I 77BN Stk
LEd, 2nIFEaHANIC. SCLESBICEODTEEZS T«
DINTA—RRAI—ZFw/NRICHNZxFT, U7
AT T I —IADBWESTARTR G A& 35 ESCL
EaEBERELE T,

PIVr—2a gk

NEBY D7 LU ZADSTINA RICEBIRIESE

MAX581113VppZEDACER) 77 L X ELTHELY
F9, WHBDER/ AXETNA IAHNICEEES
LEd, MBDEKIF. T/\AMRXREWNEDER/AX
NPoELREHITDILDICEREDER) V7L V%
FEOTMAXE8TTICEBRZMHIGELE T, ZDLDI
MAXE811ICEBREMHETDE. BIC/ A1 XDZN
DT LATIIEERN BN SREL T, MAX6030
(8V. 75ppm/TC)F/=IEMAX6050(5V. 75ppm/TC)
DOEEESEBE 77 L XIIMAXE811DIEE ML
(S DI IBEME IR T,

TFAOIIWANRUAZ7—AOADvY

MAXS811D2#T 4 &A1& T T —RId. 12CE
SMBusICOAV/SFTILTS, 2DDT A OFILAS
(SCLREUSDA)ET 1« o ZIVAAAEDACIZ ) 7 IVIC
O—RL&E9d, a3y hhNUATNHNY T 7SN
ABS. TH NATSHBEDERRER A VYT T—IN
FINAAEBEEA VY TI—ATEZEETREICLET,

11
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MAX5811

1OE’y I~‘ %5 . 2&4’/5’71—Z‘

SYrPINEELHIIDAC

F27202a2F4PI35 L

Vop

> ritisten r’ e N

RESISTOR

NETWORK

MAXI/N

L | SERIAL POWER-DOWN MAX5811
INTERFACE CIRCUITRY
I
SDA  ADD SCL GND
FAOZIABICMOSOD Y LA EAVNF T BIRHTA R
SEX PART ADDRESS
gﬂﬁl\{l\fizavaay FMEE MAX5811LEUT 0010 00X
R _ n B . N MAX5811MEUT 0010 01X

BEEITLAMBEDEDICIE. BEKPCA—RD MAX5811INEUT 0110 10X
LA 7Y MAARYTT, 7FOTET A IILDESE AXGETIPELT 1010 10X
DEHLT /A ZDNAETAZSIILDT 4 — R —%
ERTDLOICLET, GNDASEET SV RAD
IS5 RYS—UH LD DEA VE—T U RITED N
£ IS5V RTL—VaERALTTS . Vppla T Y 7 1R
0. 1uFOVFUH T, TEBRYTF/NA ZITFNETS TRANSISTOR COUNT: 7172
T, IV RANANZALTRE 0, PROCESS: BICMOS
12 V) 4V




2 U PN BEHEHDAC

NYr—=o
(CDOF—=F—MIBEHINTND/NY T — KIS BFEFRMENTNDEIEIRY A, BHOD/ VY T—J1ERIE.
japan.maxim-ic.com/packages = 2B T =\, )

ol—1 025
SYMBOL | MIN MAX
¢ A 0.90 1.45
—-| |— F—e—| _L Al 0.00 0.15

6LSOT.EPS

ATUM "A*

- S Lééﬁ A2 0.0 1.30

m m ,;Q b 035 | 050

SEE NOTE 5 | , | f C 0.08 | 0.20

EXAMPLE

YW e
e : -o— E [ e £l F1 150 1.75

! | | L 0.35 | 0.60

- . L1 0.60 REF.

PINT —— 1 ol 1.90 BSC.
1D, DOT L1 e 0.95 BSC.
(SEE NOTE 6> |PIN #t 1 o 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 OUTLINE INCLUSIVE DOF SOLDER PLATING.

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

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

. MEETS JEDEC MO178, VARIATION AB.

. SOLDER THICKNESS MEASURED AT FLAT SECTION OF LEAD

BETWEEN 0.08mm AND 0.15mm FROM LEADTIP.

, LEAD TO BE COPLANAR WITHIN 0.1 MM.

O PN UIA

DRALLAS /M AXIVI

TILE
PACKAGE OUTLINE, SOT 6L BODY

APPROVAL TOCURENT CONTRAL NO. REV.
—-DRAWING NOT TO SCALE- 21-0058 G /1

TOLTUORRER T B

VFILARREICYFVARBICEHRAINZBBUADOEROERICDOVWC—tIEEZENIRE T, BBRFH S XEPEchTHEEA,
VEILSHERTELEBRUOMKZEE T OHEMNZBRLET,
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