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MAX5812LEUT -40°C to +85°C 6 SOT23 AAYT
MAX5812MEUT ~ -40°C to +85°C 6 SOT23 AAYV
MAX5812NEUT  -40°Cto +85°C 6 SOT23 AAYX
MAX5812PEUT -40°C to +85°C 6 SOT23 AAYZ

Selector Guide appears at end of data sheet.
Functional Diagram appears at end of data sheet.
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ABSOLUTE MAXIMUM RATINGS

VDD, SCL, SDAtO GND ....oooiiiiiiiic -0.3V to +6V Operating Temperature Range

OUT, ADDto GND ......cceveeeiin, -0.3Vto Vpp + 0.3V Maximum Junction Temperature ...

Maximum Current Into ANy Pin ..o 50mA Storage Temperature Range................

Continuous Power Dissipation (Ta = +70°C) Lead Temperature (soldering, 10s)
6-Pin SOT23 (derate 9.1mW above +70°C)................. 727TmW

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
(Vpp = +2.7V to +5.5V, GND = 0, RL = 5kQ, CL = 200pF, TA = TmIN to TmaAX, unless otherwise noted. Typical values are

at Vpp = +5V, Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
STATIC ACCURACY (Note 2)
Resolution N 12 Bits
Integral Nonlinearity INL (Note 3) +2 +16 LSB
Differential Nonlinearity DNL Guaranteed monotonic (Note 3) +1 LSB
Zero-Code Error ZCE Code = 000 hex, Vpp = 2.7V +6 +40 mv
Zero-Code Error Tempco 2.3 ppm/°C
Gain Error GE Code = FFF hex -0.8 -3 %FS
Gain-Error Tempco 0.26 ppm/°C
DAC OUTPUT
Output Voltage Range No load (Note 4) 0 VDD \
DC Output Impedance Code = 800 hex 1.2 Q
Short-Circit Current VpDp = 5V, Vourt = full scale (short to GND) 42.2 mA

Vbp = 3V, VouT = full scale (short to GND) 151
Wake-Up Time VoD = 5V 8 us
Vpp = 3V 8

DAC Output Leakage Current \F/’gvtx)/ezr—g.c;\(v/fl\r/g oUdTe==VhE|)gDholrmG;:>§gance, +0.1 +1 uA
DIGITAL INPUTS (SCL, SDA)
Input High Voltage ViH 0.7 xVpD V
Input Low Voltage ViL 0.3xVpD \
Input Hysteresis 0.05 xVpp Vv
Input Leakage Current Digital inputs = 0 or Vpbp +0.1 +1 A
Input Capacitance 6 pF
DIGITAL OUTPUT (SDA)
Output Logic Low Voltage VoL ISINK = 3mA 0.4 \
Three-State Leakage Current IL Digital inputs = 0 or Vpp +0.1 +1 uA
Three-State Output Capacitance 6 pF
DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR 0.5 V/us
Voltage-Output Settling Time 2%3/ﬁgfii%%ehtio(ﬂggg)coo hex or 4 12 us

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +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.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Digital Feedthrough Code = 000 hex, digital inputs from 0 to Vpp 0.2 nV-s
i . Major carry transition, code = 7FF hex to 800
Digital-to-Analog Glitch Impulse he>: and 8(3310 hex to 7FF hex 12 nV-s
POWER SUPPLIES
Supply Voltage Range VbD 2.7 55 Vv
) All digital inputs at 0 or Vpp = 3.6V 100 170
Supply Current with No Load — pA
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 fBUE 13 us
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 ys
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
2@: ?irr‘geSCL Receiving tr (Note 5) 0 300 ns
ESIAT?:E SCL Receiving t (Note 5) 0 300 ns
SDA Transmitting Fall Time tf (Note 5) 02?C+b 250 ns
STOP Condition Setup Time tsuU-sTO 0.6 us
Bus Capacitance Cb (Note 5) 400 pF
Suppressed Pulss Wicths tsp 0 50 | o

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 115 to 3981.

Note 4: Offset and gain error limit the FSR.

Note 5: Guaranteed by design. Not production tested.

MAXIMV 3
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INTEGRAL NONLINEARITY (LSB)
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(Vpbp = +5V, RL = 5kQ, Ta = +25°C.)
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REBEREERES)

(Vpp = +5V, RL = 5kQ, Ta = +25°C.)

GAIN ERROR vs. TEMPERATURE
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Note 6: The ability to drive loads less than 5kQ is not implied.

MAXIMV

10mV/div

DAC OUTPUT VOLTAGE
vs. OUTPUT SINK CURRENT (NOTE 6)
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EXITING SHUTDOW!

MAX5812 toc1

CLoap = 200pF

2us/div
CODE =800 hex
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REBEREERES)

(Vpp = +5V, RL = 5kQ, Ta = +25°C.)

MAJOR CARRY TRANSITION MAJOR CARRY TRANSITION SETTLING TIME
(POSITIVE) (NEGATIVE) (POSITIVE)

MAX5812 toc20
A AL AL RARN SRR O

MAX5812 toc2
b A

MAX5812 toc1
T

500mV/div

smydv  ouT b peddabesdendandend smvdv ouT

2us/div 2us/div

2us/div

CLoap = 200pF CODE = 7FF hex TO 800 hex CLoAD = 200pF CODE = 7FF hex TO 800 hex CLoaD = 200pF CODE = 400 hex to COO hex
RL =5kQ RL =5kQ
SETTLING TIME
(NEGATIVE) DIGITAL FEEDTHROUGH
MAX5812 toc22 - S— . . .MAXE:B.lQ 10c23
2V/div
500mV/div
2mV/div
2us/div 40ps/div
Croap = 200pF CODE = C00 hex to 400 hex CLoaD = 200pF CODE =000 hex

fsoL = 12kHz

6 MAXIM
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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. Powers down device with output floating.
1 0 Power-down mode 1. Powers down device with output terminated with 1kQ to GND.
1 1 Power-down mode 2. Powers down device with output terminated with 100kQ to GND.
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DEVICE ADDRESS

PART VADD (As...A0)
MAX5812L GND 0010 000
MAX5812L Vbb 0010 001
MAX5812M GND 0010 010
MAX5812M VbD 0010 011
MAX5812N GND 0110 100
MAX5812N VbD 0110 101
MAX5812P GND 1010 100
MAX5812P Vbb 1010 101

S A6 A5 A4 A3 A2 Al A0 R/W

M4, ZL—T7 RLZ/NA hDER

C3 C2 C1 Co D11 | D10 | D9 D8
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®R3. AV NS PDER

SERIAL DATA INPUT

FUNCTION
Cc3 Cc2 C1 Cco D11/PD1* | D10/PDO* | D9-D8
Load DAC with a new data from the following data byte
1 ’ 0 0 DAC DAC DAC and update DAC output simultaneously as soon as data
DATA DATA DATA is available from the serial bus. The DAC and input
registers are updated with the new data.
’ 1 0 ’ DAC DAC DAC Load input register with the data from the following data
DATA DATA DATA byte. DAC output remains unchanged.
] 1 ] 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.
y 1 ] y X X XX ppdate DAC output from input register. The device will
ignore any new data.
Read data request. Data bits are ignored. The contents of
! 0 X X X X *X the DAC register are available on the bus.
0 1 X X 0 0 XX Powers up device.
0 1 X X 0 ’ YX Powgr—down mode 0. Powers down device with output
floating.
Power-down mode 1. Powers down device with output
0 ! X X ! 0 XX terminated with 1kQ to GND.
Power-down mode 2. Powers down device with output
0 ! X X ! 1 XX terminated with 100kQ to GND.

*When C3 = 0 and C2 = 1, data bits D11 and D10 write to the power-down registers (PD1 and PDO).

X =Don't care.

MSB LSB MSB LSB
S A6 A5 A4 A3 A2 Al A0 | RAW ACK C3 C2 C1 Co | D11 | D10 | D9 D8 ACK —‘
MSB LSB
— | D7 D6 D5 D4 D3 D2 D1 D0 ACK P
EXAMPLE WRITE DATA SEQUENCE
MSB LSB MSB LSB
S A6 A5 A4 A3 A2 Al A0 | RW ACK C3 C2 X X PD1 | PDO X X ACK P

EXAMPLE WRITE TO POWER-DOWN REGISTER SEQUENCE

M6. 24 MEETAH)IVY R—T 22D
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R d 3
v B, 28, U7
12 E / 2N B 2N i « >/
SEH4TDAC
MSB LSB MSB LSB
S A6 A5 Ad A3 A2 Al A0 R_/W ACK C3 C2 X X X X X X ACK —‘
DATA BYTES GENERATED BY MASTER DEVICE
MSB LSB MSB LSB
st | a6 | as [ m | as | m | m a0 [BW Aok X |Ppt |PDO | D11 | DO | D9 | DB | ACK —

Wl

MSB / LB

» D7 D6 D5 D4 D3 D2 D1 | DO ACK

DATA BYTES GENERATED BY MAX5812

/ MASTER DEVICE

ACK GENERATED BY

P

®7. U— R@GEHR))T— EF—5 2= 2 20

IN ouT
Vb
WNAXIN .
MAX6030/ maxam g7
MAX6050
GND

MAX5812
®

GND

X8. 881 T 7 L2 AN H5MAXE81 2% E)

A PEERARNT—FTA—=YY b
EEERAHE—RR/W=0)TlF. 7 RLZ/NA MIHEL
T—5H MAX5812%HIfH L &9 (K5), Ev ~C3-CO
HMAX5812% 1R L &3, Ev bD11-DOIIDAC
T—5T9. ANRUDACLCZFZIBEEREEY b
HAICSCLDII T Ty O TEMLE T, ESAAT A
JIVHRBICH B NS, T—FIIEH ST,
ESRATA VN ZRIBIRENDHY T T, KOS
EERAT I =T AD2DODAERLTNE T,

J—RESHBRI)T—FTA—=7 Y b

FAE)E— F(R/W=1)Tld. MAX5812(3DACL-~
AT DABZ/NREEIRAAET . MAXE812(CLDT
P RLZAWEESNDET—FT7O—DFEMEERL
9. TIARAUIT=IDRIDD/NA hafmEl. YAY
NEEITDDEF DTN ORD/INA bERELE T,
M7HSHAM) T—5 o— T ZADRERLTNET,

I2CE &
MAX581 23 EDICCO R T LAEBRMEN HY £,
SCLRUSCAIINA A E—=F 2 ZXANTT ; SDAIL

MAXIMV

QRO Y /NI ZEBICTF—5 o4 vEO—ICTIL
IE2HF—TURLAVERBATNE T, [TEEENELORR]
HEEI2CT T r—2avaRLTNET, BETO
NIJILHMEHI2C 8E Y MBEAYR—MLET, —&
HOHL7 RLZIIEESINE T, MAXE812D 77 K
LZI37E Y M2C7 RL 27O NI DHE T INF
TILTT, 10EY b7 RLZFRKIIHR—rEIhTh
Ftho

FAIIINITA—RRIV—HBTLyay
MAX5812h' 7 RLZD I AV v F=tdde. )
ZIVA 25T 1 —ISCLIESZ I 7 EIEH SR L
FT. INEFBEHNDICENWTCSCLESICEDTEED
TADINTA— AN —Z&/ I RICHZE T, >V
TIA 25T T —RIBMESTARTRGA BHEND &
SCLIESZBEHRLEI,

PIVr—2a gk

ATV ITPZ L ADSTINA R % EED

MAX5812(3Vpp&EDACERE 77 L 22 & LTEN
F9, WHEDIBRE/ A XET/NAIHDICEEES
SNET, MBOEBITT/ A REWAEDER/ A X
otEMISEDICEREDERL) V7L VA %EFEDT
MAX5812% 281 L £9, MAX5812%& Z (ML S Ik
F9oE. 2EMNBMENTEL. I/ A XRT A
heEShEd, MAX6030(3V. 75ppm/C)XIE
MAXB6050(5V. 75ppm/C)DEBEERX!) 7 7L
(IMAXS581 2D IRENEHICHE D= IBERRIRE 2
EBONET,

1
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MAX5812

12w I,
SEHTIDAC

B, 2. >

yrziw

272023 4P I5
Vop
> INPUT > \UX AND DAC - | 12-BIT
REGISTER |_> REGISTER = DAC ——1 ouT
RESISTOR
NETWORK
MAXI/N
L | SERIAL POWER-DOWN MAX5812
INTERFACE CIRCUITRY
SDA  ADD SCL GND

TFAOIIVANDRUOAZ7—ZAAIY D
MAX581 2132487« & )1 >4 7 T — X TI2C/SMBus
OAVINFTIVTS, 2DDFT 1 5 IVASI(SCLEOSDA)
374 IV AADEDACICEARAMICO—RLF T,
DAZYRNRNIATNNY D PENZANE T4 NATS
DEETNA A VT TI—RATDEOEEERBIED
AV TI—REABEICLET, T4 2FILADIE
CMOSO YT LANIEDAV/INFTIVTT,

BENANIARUEER
VRATLOMEZRBICT DICHEELPCBOL A
POMDRKYTY, 7HOATETAIIDESZE

ERAA K
PART ADDRESS
MAX5812LEUT 0010 00X
MAX5812MEUT 0010 01X
MAX5812NEUT 0110 10X
MAX5812PEUT 1010 10X
12

BEELC/AZXDNAETFTADZILDT 4 — RZ2)—
EEABITDELEOICLET, I URTL—2%EDT
GNDA'BOBRIZS Y RADITZ > R v—rhE< &
AVE—FURATHDZEHBRLTTFS Y, Vpp&i
O MuFDOAVF U E/E. TEDRY T/ AT a#%
LTI RANAIXZLTFE b,

Fv TIEHR
TRANSISTOR COUNT: 7172
PROCESS: BiCMOS
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126y ., BEHD, 28. U7
EEHLTIDAC

Ny =
(COT=F2— MIBEHSNTND/ VYT —DHRIE. RFRARBEN TS EIFRY & A BHD/ VYT — BRI,
japan.maxim-ic.com/packages = ZSHB T I\, )

0.20—
N SYMBOL | MIN MAX
o A 0.90 1.45
b_.l l._ |<—e—-| Al 0.00 0.15
- A2 0.90 1.30
m b 0.35 0.50
Sngxa;EES N | , | C 0.08 0.20
D 2.80 3.00
TOP MARK N ‘
| E 2.60 3.00
G—— A—AIA—A— T— E £1 1,50 1.75
. | L 0.35 0.55
- ° . e 0.95 REF
PIN1 —— T ] -
|_| a 0 10
1D. DOT
(SEE NOTE 6> |PIN #1
D

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.

. PACKAGE OUTLINE INCLUSIVE OF SOLDER PLATING.

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

. PIN 1 1.D. DOT IS 0.3 MM ¢ MIN. LOCATED ABOVE PIN 1.

VI /A X1 2V

PROPRIETARY INFORMATION

P

A A2

il

f=—Fte
T

EHAVEKAGE DHJ,ETNCE‘QD'“T—23, 6;_‘/
21-0058 E 1/1
=)\, = 5m] O P +169-005 1 HEEHERFESEE3-30-16 (k) V1 EL)
LFIN- 90 %R St TEL. (03)3232-6141 FAX. (03)3232-6149

VFULARREBICVFLEBICEAENCEBEUAOEREOERICONT—IEEZENNINRET, BEFHFSIEVREIBESNTHEEA.
VEULASERFEEABRRUTEZEE T SEFNZERLIT,
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