19-2122; Rev 2; 7/03

AKXV

12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

General Description

The MAX5742 quad, 12-bit, low-power, buffered volt-
age-output, digital-to-analog converter (DAC) is pack-
aged in a space-saving 10-pin uMAX package (5mm x
3mm). The wide supply voltage range of +2.7V to
+5.5V and 229uA supply current accommodates low-
power and low-voltage applications. DAC outputs
employ on-chip precision output amplifiers that swing
Rail-to-Rail®. The MAX5742’s reference input accepts a
voltage range from 0O to Vpp. In power-down the refer-
ence input is high impedance, further reducing the sys-
tem’s total power consumption.

The 20MHz, 3-wire SPI™, QSPI™, MICROWIRE™ and
DSP-compatible serial interface saves board space
and reduces the complexity of opto- and transformer-
isolated applications. The MAX5742 on-chip power-on
reset (POR) circuit resets the DAC outputs to zero and
loads the output with a 100kQ resistor to ground. This
provides additional safety for applications that drive
valves or other transducers that need to be off on
power-up. The MAX5742’s software-controlled power-
down reduces supply current to less than 0.3uA and
provides software-selectable output loads (1kQ, 100k,
or high impedance) while in power-down. The MAX5742
is specified over the -40°C to +125°C automotive tem-
perature range.

Applications

Automatic Tuning

Gain and Offset Adjustment
Power Amplifier Control
Process Control /O Boards
Battery-Powered Instruments
VCO Control

Functional Diagram appears at end of data sheet.
Rail-to-Rail is a registered trademark of Nippon Motorola, Inc.

SPI and QSPI are trademarks of Motorola, Inc.
MICROWIRE is a trademark of National Semiconductor, Corp.

MAXIMN

Features

<

Ultra-Low Power Consumption
229pA at Vpp = +3.6V
271pA at Vpp = +5.5V

Wide +2.7V to +5.5V Single-Supply Range

10-Pin pMAX Package

0.3pA Power-Down Current

Guaranteed 12-Bit Monotonicity (+1LSB DNL)
Safe Power-Up Reset to Zero Volts at DAC Output

Three Software-Selectable Power-Down
Impedances (100kQ2, 1kQ, Hi-Z)

¢ Fast 20MHz 3-Wire SPI, QSPI, and MICROWIRE-
Compatible Serial Interface

4 Rail-to-Rail Output Buffer Amplifiers

* & & o oo o

4 Schmitt-Triggered Logic Inputs for Direct
Interfacing to Optocouplers

4 Wide -40°C to +125°C Operating Temperature
Range

Ordering Information

PART TEMP RANGE PIN-PACKAGE
MAX5742EUB -40°C to +85°C 10 uMAX
MAX5742AUB -40°C to +125°C 10 uMAX

Pin Configuration
TOP VIEW

as [ [10] outp
SCLK E INAXI zl ouTC

oo 5] MAX5742 5] oure

GND [4] [ 7] outa

DIN [5 | 6] Rer

UMAX

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

ABSOLUTE MAXIMUM RATINGS

VDD 10 GND .. -0.3V to +6V Operating Temperature Range ..........cc.ccccoee.. -40°C to +125°C
OUT_, SCLK, DIN, CS, REFto GND.............. -0.3 to (Vpp+0.3V) Junction Temperature..............c.ccocooeeceevenenn.n. -65°C to +150°C
Maximum Continuous Current Into Any Pin...................... +50mA Storage Temperature Range ............ccccoevevnene. -65°C to +150°C

Continuous Power Dissipation (Ta = +70°C) Lead Temperature (soldering, 10S) ......cccocevvviiiriiiinnnn. +300°C
10-Pin uMAX (derate 6.9 mW/°C above +70°C).......... 555mwW

MAX5742

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, VREr = VpD, RL = 5kQ, CL = 200pF, Ta = TMIN to TmAX, unless otherwise noted. Typical values are
Vbp = +5V, Ta = +25°C.)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC ACCURACY (Note 1)
Resolution N 12 Bits
Integral Nonlinearity Error INL (Note 2) 12 +16 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 = FFF hex +3 % of FS
Gain-Error Tempco 0.26 ppm/°C
Power-Supply Rejection Ratio PSRR Code = FFF hex, AVpp = +10% 58.8 dB
REFERENCE INPUT
Reference Input Voltage Range VREF 0 VbD \
In operation 32 45 63 kQ
Reference Input Impedance RREF
In power-down mode 2 MQ
Power-Down Reference Current In power-down mode (Note 3) 1 10 pA
DAC OUTPUT
Output Voltage Range No load (Note 4) 0 VbD \
DC Output Impedance Code = 800 hex 0.8 Q
o Vpp = +3V 15
Short-Circuit Current mA
Vpp = +5V 48
) Vpp = +3V 8
Wake-Up Time HS
VpD = +5V 8
Output Leakage Current Eower-down mode = output high +18 nA
impedance
2 M AXIW
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12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +2.7V to +5.5V, GND = 0, VRer = VDD, RL = 5kQ, C = 200pF, Ta = TMIN to TMAX, unless otherwise noted. Typical values are
Vbp = +5V, Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DIGITAL INPUTS (SCLK, DIN, CS)
Input High Voltage ViH VDD = +3V, 45V 0.7 x v
VbD
Input Low Voltage ViL VDD = +3V, +5V 0.3x v
VbD
Input Leakage Current lIN Digital inputs = 0 or Vpbp +0.1 +1 pA
Input Capacitance CIN 5 pF
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.5 V/us
Voltage Output Settling Time 400 hex to CO0 hex (Note 5) 4 10 us
Digital Feedthrough Any digital inputs from 0 to Vpp 0.1 nV-s
Digital-Analog Glitch Impulse EI\S/Ioegok:ecxe;rry transition (code 7FF hex to code 19 Vs
DAC-to-DAC Crosstalk 2.4 nV-s
POWER REQUIREMENTS
Supply-Voltage Range VbD 2.7 55 \
) All digital inputs at 0 or Vpp = 3.6V 229 395
Supply Current with No Load IDD — pA
All digital inputs at 0 or Vpp = 5.5V 271 420
Power-Down Supply Current IDDPD All digital inputs at 0 or Vpp = 5.5V 0.29 1 pA
TIMING CHARACTERISTICS
(Vbp =2.7Vt0 5.5V, GND = 0, Ta = TmIN to TmAx, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Clock Frequency fscLK 0 20 MHz
SCLK Pulse Width High tcH 25 ns
SCLK Pulse Width Low tcL 25 ns
CS Fall to SCLK Rise Setup Time tcss 10 ns
SCLK Fall to CS Rise Setup Time tosH 10 ns
DIN to SCLK Fall Setup Time tDS 15 ns
DIN to SCLK Fall Hold Time tDH 0 ns
CS Pulse Width High tosw 80 ns
Note 1: DC specifications are tested without output loads.
Note 2: Linearity guaranteed from code 115 to code 3981.
Note 3: Limited with test conditions.
Note 4: Offset and gain error limit the FSR.
Note 5: Guaranteed by design.
N AXIW 3
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12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

N Typical Operating Characteristics
v (VREF = VDD, TA = +25°C, unless otherwise noted.)
m INTEGRAL NONLINEARITY vs. DIFFERENTIAL NONLINEARITY vs. TOTAL UNADJUSTED ERROR vs.
CODE, Tp = +25°C CODE, Tp = +25°C CODE, Tp = +25°C
* 16 = 1.0 ] 1.0 =
< 12 g 08 g 08 5
E E 06 = 5 =
8 = 06
s Vpp =+5V 04 % 04
g 23 0.2 @ ’ \\ Vpp =+3V
S g f S0 3 02
= i A P Z 3 M
s 02 TiiiL Tt £ 4
4 LA R A s 00
-04 = \T
-8 = 02
Vpp =+3V -0.6 = | \ M
-12 08 -04 Vpp = +5V
16 -1.0 -0.6 ‘ ‘
0 512 1024 1536 2048 2560 3072 3584 4096 0 512 1024 1536 2048 2560 3072 3584 4096 0 512 1024 1536 2048 2560 3072 3584 4096
CODE CODE CODE
INTEGRAL NONLINEARITY vs. DIFFERENTIAL NONLINEARITY vs. TOTAL UNADJUSTED ERROR vs.
CODE, T = -40°C CODE, Tp = -40°C CODE, Tp = -40°C
16 s 10 g 10 g
12 g 08 2 08 2
8 : 08 - 06 :
o .
Vpp = +5V 04 2
o 4 0.2 = 04
A . o Vpp = +3V
= 0 s a0 3 02 ~ f
= e P = 3 \\\\*
4 = SO 1R =
! -04 2 RSN
-8 Vpp = +3V. ’ = 02 A
06 = T \ .
12 -0.4
-08 Vpp=+5V
16 10 06 [ |
0 512 1024 1536 2048 2560 3072 3584 4096 0 512 1024 1536 2048 2560 3072 3584 4096 0 512 1024 1536 2048 2560 3072 3584 4096
CODE CODE CODE
INTEGRAL NONLINEARITY vs. DIFFERENTIAL NONLINEARITY vs. TOTAL UNADJUSTED ERROR vs.
CODE, Ta = +125°C CODE, Ta = +125°C CODE, Tp = +125°C
16 5 1.0 2 1.0 8
12 g 08 : 08 :
] : = z
6 06 £ 05
o
. Vipp = +5V 04 g
g l g 02 2 . Vpp=+3V
S s N O 1 T A
- [~ S 2 | HHH H e ~Y
4 T < (I T £ 0 \[\
,04 —
-8 Vop = +3V S 02 o=
06 = 1IN
-12 0.4 Vpp = +5V
08
-16 10 -06
0 512 1024 1536 2048 2560 3072 3584 4036 0 512 1024 1536 2048 2560 3072 3584 4096 0 512 1024 1536 2048 2560 3072 3584 4096
CODE CODE CODE
4 MNMAXIW
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12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

Typical Operating Characteristics (continued)
(VREF = VDD, Ta = +25°C, unless otherwise noted.)

WORST-CASE INL AND DNL SOURCE-AND-SINK CURRENT CAPABILITY SOURCE-AND-SINK CURRENT CAPABILITY
vs. TEMPERATURE (Vop = +3V) (Vop = +5V)
1 g 30 CODE-FFF |2 >0 F
g N - g CODE = FFF HEX, SOURCING |
1 2 HEX, SOURCING |3 45 CURRENTFROMOUT_ |
z 25 ¥ [CURRENT |2 40 N /
8 FROM OUT_ ~
& MAXIMUM INL CoDE=Co0 T N\, 35 I\
g , MAXIMUM DNL _ 20 I {Ex SOURCING N iy '\ L
= P = CURRENT \ s 3 /
S S 15 [FROMOUT \ g 25 / ggggaﬁgocE%ENT
o 7 = =
: : 7 o ||| 20 |~ oo
= MINIMUM DNL ' +7  noouT 15 CODE = 400 HEX,
8 MINIMUM INL A 10 SINKING CURRENT |
12 o0 /' CODE = 000 HEX, \ 05 \- CODE - 000 HEX, 1o OUT-
16 0 SINKING CURRENT INTO OUT_ ) /| SINKING CURRENT INTO 0UT_
40 20 0 20 40 60 80 100 120 0 2 4 6 8 10 12 14 16 0 2 4 6 8§ 10 12 14 16
TEMPERATURE (°C) ISOURCE/SINK (MA) ISOURCE/SINK (MA)
POWER-DOWN SUPPLY CURRENT
SUPPLY CURRENT vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. CS INPUT VOLTAGE
480 i i ‘ — 300 = 900 -
CODE = 0% 800 el // S s
400 AW s S0 2 5
= /);—%ﬁﬁ——- = / T o -
2 4 == = 0 L~ Z
z Al S L~ = o0 \ Vpp=+5Y
= CODE =0x 000 - P & 500
S 240 S 150 L 5 \,/
S 3 / S 400
z = =
S 160 § 100 ,,/ £ 30
@ 2 > 1 Vop =43V \
% = 200 \
5 5 Y u
100 4
0 0 0
27 32 37 42 47 52 20 25 30 35 40 45 50 55 o 1 2 3 4 5
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) CS INPUT VOLTAGE (V)
SUPPLY CURRENT vs. TEMPERATURE
290 e
280 S
Il %
om0 vi y :
= pp=55
=2 %0
&=
& 250
oD
S 240
T
S 230 ~
220 Vpp =3.6V
210
200
40 20 0 20 40 60 80 100 120
TEMPERATURE (°C)
MAXI/V 5
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12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

Typical Operating Characteristics (continued)
(VREF = VDD, TA = +25°C, unless otherwise noted.)

FULL-SCALE SETTLING TIME FULL-SCALE SETTLING TIME
(vnD = +5V) (vnn = +5V) MAX5742 toc18

B n Lo VsCLk, H] L VSGLK,

S A 5V/div [ R 5V/div

MAX5742 toc17

MAX5742

Vour_
1V/div

‘__/ : CODE 000TO FFF HEX CODEFFFTO000HEXT 1 N\
Tl LR =5KQ [ R =5kQ

CL=200pF CL = 200pF

Vout_
1V/div

1us/div 1us/div

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

. - - - :MAX5742 toc19 - - - - -
™1 Lol VseLk, ‘“} e VSGLK,

P S Sv/div 5V/div

MAX5742 toc20

S m— —.

Vout_ S o Vour_

St 1V/div . S 1V/div
CODE 400 TO COO0 HEX N CODE C00 TO 400 HEX

2R =5kQ RL=5kQ

CL =200pF CL_=200.pF .

1us/div Tus/div

EXITING POWER-DOWN DIGITAL-TO-ANALOG GLITCH IMPULSE
(Voo = +5V) (Voo = +5V)

MAX5742 toc2 MAX5742 toc22

1 o Vg, o ] so
R R 5V/div CRmmr - = e fooLk = 500kHz
2V/div

Vour_
AC-COUPLED,
20mV/div

Vour.
CODE 800 HEX wdv o b W o

Lo . CODE 7FF HEX

-...1. 1o 800 HEX

Sus/div Tus/div

6 MAXI N
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12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

Typical Operating Characteristics (continued)
(VREF = VDD, TA = +25°C, unless otherwise noted.)

DIGITAL-TO-ANALOG GLITCH IMPULSE DIGITAL-TO-ANALOG GLITCH IMPULSE
(Vpp = +3V) (Vop = +5V)
MAX5742 toc23 r r . " . . ‘MAXEW?Z Iu_c£
: o SCLK, onon S ]SOk
fscLk = 500kHz, : : foLk = 500kHz
2V/div 2V/div
Vour_ Vour
o AC-COUPLED, AC-COUPLED,
1 20mV/div 20mV/div
10008%% T—lFEFXHEX CODE 800 HEX
to 7FF HEX
1us/div 1us/div
DIGITAL-TO-ANALOG GLITCH IMPULSE POWER-ON RESET, FAST RISE TIME
(Vpp = +3V) (Vpp = +5V)
MAX5742 toc25 MAX5742 toc26
SCLK, Vi
f =500kHz, DD
Ny 2y
Vour_ Vour_
AC-COUPLED, . ] AC-COUPLED,
: 20mV/div * Voo RISE 10mV/div
.............................. . CODE 800F HEX I TIME=20ps ..
to 7FF HEX S
1us/div 20us/div
POWER-ON RESET, SLOW RISE TIME POWER-ON RESET, FAST RISE TIME
(Vop = +5V) (Vop = +3V)
MAX5742 toc27 MAX5742 I'E'E_Z_B
......................................... Voo Voo
2V/div 2V/div
# 7 VppRISE
F . TME=T6us
Vour_ Vour_
AC-COUPLED, AC-COUPLED,
2mV/div 10mV/div
40us/div 20ps/div
W AXIW 7
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12-Bit, Low-Power, Quad, Voltage-Output

DAC with Serial Interface

(VREF = VDD, TA = +25°C, unless otherwise noted.)

POWER-ON RESET, SLOW RISE-TIME
(Vop = +3V)

MAX5742 toc29

MAX5742

Vpp RISE
TIME=72us -

40us/div

CLOCK FEEDTHROUGH
(Vpp = +3V)

MAX5742 toc3
v v

“¥'* CODE = 800 HEX,”
3 2us/div
fs_(;LK:_E]Okl_'lZ ]

2us/div

LINE TRANSIENT RESPONSE
(Voo = +3V)

MAX5742 toc33

-

20us/dv

VoD
2V/div

Vout

AC-COUPLED,

2mv/div

SCLK,
2V/div

Vour_
AC-COUPLED,
1mV/div

1 Voo

AC-COUPLED,
100mV/div

1 vour

AC-COUPLED,
10mV/div

CLOCK FEE

DTHROUGH

(Vop = +5V)

MAX5742 toc3(
ey

............ gl

ELE
CODE =800 HEX,
2us/div

foouk=50kHz

LINE TRANSIE

(Vpp = +5V)

2us/div

NT RESPONSE

MAX5742 toc32

20us/div
CROSSTALK (Vpp = +5V)
. . . . . ‘MAX571‘$Z t'(_)i
. CODE FFF HEX
to 00B HEX
4us/div

1 v

Typical Operating Characteristics (continued)

SCLK,
2V/div

ouT_
AC-COUPLED,
1mV/div

Voo,
AC-COUPLED,
100mV/div

Vour_
AC-COUPLED,
10mV/div

Voura,
2V/div

Vouts,
AC-COUPLED,
2mv/div

MAXI N
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12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

Pin Description

PIN NAME FUNCTION
1 CS Chip-Select Input
2 SCLK Serial-Clock Input
3 VDD Power-Supply Input
4 GND Ground
5 DIN Serial Data Input
6 REF External Reference Voltage Input
710 OUTA —OUTD BGCTD t\goge:\jgg V(\?i?;pféékgozzirssonr.reset sets DAC registers to zero, and internally connects

Detailed Description

The MAX5742 contains four 12-bit, voltage-output, low-
power digital-to-analog converters (DACs). Each DAC
employs a resistor string architecture that converts a
12-bit digital input word to an equivalent analog output
voltage proportional to the applied reference voltage.
The MAX5742 shares one reference input (REF)
between all four DACs. The MAX5742 includes rail-to-
rail output buffer amplifiers for each DAC, and input
logic for simple microprocessor (uP), and CMQOS inter-
faces. The power-supply range is from +2.7V to +5.5V
(Functional Diagram). The MAX5742’s reference input
accepts a voltage range from 0 to Vpp. In power-down
mode the reference input is high impedance. The
MAX5742 is compatible with the 3-wire SPI, QSPI,
MICROWIRE and DSP serial interface with Schmitt-trig-
gered logic inputs.

Reference Input and DAC Output Range
The reference input accepts positive DC and AC sig-
nals. The voltage at REF sets the full-scale output volt-
age of the four DACs. The reference input voltage
range is O to Vpp. The impedance at REF is 45kQ. The
voltage at REF can vary from GND to Vpp. The output
voltages (VouT_) are represented by a digitally pro-
grammable voltage source as:

VouT_ = (VRer x D) / 2"

where D is the decimal equivalent of binary DAC input
code ranging from 0 to 4095. VREF is the voltage at
REF.

Output Buffer Amplifiers
All DACs are internally buffered at the output. The
buffer amplifiers have both rail-to-rail common mode

MAXIMN

and (GND to VREF) output voltage range. The buffers
are unity-gain stable with C. = 200pF and RL = 5kQ.
Buffer amplifiers are disabled during power-up and
individual DAC outputs are shorted to GND through a
100kQ resistor. Buffer amplifiers can individually or alto-
gether be powered-down by programming the input
register control bits. During power down, contents of
the input and DAC registers remain the same. On
wake-up, all DAC outputs are restored to their pre-
power-down voltage values.

Power-Down Mode
In power-down mode, the DAC outputs are pro-
grammed to one of three output states, 1kQ, 100kQ, or
floating (Table 1). The REF input is high impedance
(2MQ typ) to conserve current drain from the system
reference; therefore, the system reference does not
have to be powered-down. The DAC outputs return to
the values contained in the registers when brought out
of power-down. The recovery time, from total power-
down to power-up, is 8us. This extra time is needed to
allow the internal bias to wake-up. Power-down mode
reduces current consumption to 0.3pA.

3-Wire Serial Interface
The MAX5742 digital interface is a standard 3-wire con-
nection compatible with SPI/QSPI/MICROWIRE/DSP
interfaces. The chip-select input (CS) frames the serial
data loading at DIN. Immediately following CS high-to-
low transition, the data is shifted synchronously and
latched into the input register on the falling edge of the
serial clock input (SCLK). After 16 bits have been
loaded into the serial input register, it transfers its con-
tents to the DAC latch. CS may then either be held low
or brought high. CS must be brought high for a mini-
mum of 80ns before the next write sequence, since a
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MAX5742

12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

Table 1. Power-Down Mode Control

EXTENDED
CONTROL DATABITS DESCRIPTION FUNCTION
c3|(Cc2|cCc1|co|D11-D5| D4 D3 D2 D1 DO
1 1 1 1 X 0 0 0 0 0 DAC A DAC O/P, wakeup
1 1 1 1 X 0 0 0 0 1 DAC A Floating output
1 1 1 1 X 0 0 0 1 0 DAC A Output is terminated with 1kQ
1 1 1 1 X 0 0 0 1 1 DAC A Output is terminated with 100kQ
1 1 1 1 X 0 0 1 0 0 DAC B DAC O/P, wakeup
1 1 1 1 X 0 0 1 0 1 DAC B Floating output
1 1 1 1 X 0 0 1 1 0 DAC B Output is terminated with 1kQ
1 1 1 1 X 0 0 1 1 1 DAC B Output is terminated with 100kQ
1 1 1 1 X 0 1 0 0 0 DACC DAC O/P, wakeup
1 1 1 1 X 0 1 0 0 1 DACC Floating output
1 1 1 1 X 0 1 0 1 0 DAC C Output is terminated with 1kQ
1 1 1 1 X 0 1 0 1 1 DAC C Output is terminated with 100kQ
1 1 1 1 X 0 1 1 0 0 DAC D DAC O/P, wakeup
1 1 1 1 X 0 1 1 0 1 DAC D Floating output
1 1 1 1 X 0 1 1 1 0 DACD Output is terminated with 1kQ
1 1 1 1 X 0 1 1 1 1 DAC D Output is terminated with 100kQ
1 1 1 1 X 1 0 0 0 0 DAC A-D DAC O/P, wakeup
1 1 1 1 X 1 0 0 0 1 DAC A-D Floating output
1 1 1 1 X 1 0 0 1 0 DAC A-D Output is terminated with 1kQ
1 1 1 1 X 1 0 0 1 1 DAC A-D Output is terminated with 100kQ

X =Don't care

write sequence is initiated on a falling edge of CS. Not
keeping CS low during the first 15 SCLK cycles dis-
cards input data. The serial clock (SCLK) can idle
either high or low between transitions.

The MAX5742 has two internal registers per DAC, the
input register and the DAC register. The input register
holds the data that is waiting to be shifted to the DAC
register. All input registers can be loaded without
updating the output. This function is useful when all out-
puts need to be updated at the same time. The input
register can be made transparent. When the input reg-
ister is transparent, the data written into DIN loads
directly to the DAC register and the output is updated.
The DAC output is not updated until data is written to
the DAC register. See Table 2 for a list of serial-inter-
face programming commands.

10

Power-On Reset (POR)

The MAX5742 has an internal POR circuit. At power-up all
DACs are powered-down and OUT_ is terminated to
GND through 100kQ resistors. Contents of input and DAC
registers are cleared to all zero. An 8us recovery time
after issuing a wake-up command is needed before writ-
ing to the DAC registers. Power-down mode control com-
mands can be applied immediately with no recovery time.

C3-CO0 are control bits. The data bits D11 to DO are in
straight binary format. All zeros correspond to zero
scale and all ones correspond to full scale.

Digital Inputs
The digital inputs are compatible with CMOS logic. In
order to save power and reduce input to output coupling,
SCLK and DIN input buffers are powered down immedi-
ately after completion of shifting 16 bits into the input shift
register. A high to low transition at CS powers up SCLK
and DIN input buffers.

MAXIMN
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12-Bit, Low-Power, Quad, Voltage-Output
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CONTENTS OF SHIFT REGISTER
D15 (MSB)

DO (LSB)

C3 C2 C1 Co D11 D10 D9 D8

D7 D6 D5 D4 D3 D2 D1 Do

Figure 1. 16-Bit Input Word

SCLK X \

OH

t
<>
<>

DIN X C3

>
>

<
)
0 >< D11 >< D10 ><zD1 >< Do >< X
(¢
)

tesPwH t
0SS

tosH

Q¢

))

Figure 2. Timing Diagram

Applications Information

Unipolar Output
The typical application circuit (Figure 3) shows the
MAX5742 configured for a unipolar output, where the
output voltages and the reference inputs have the
same polarity. Table 3 lists the unipolar output codes.

Bipolar Output
The MAX5742 can be configured for bipolar operation
using a dual supply op amp (Figure 4). The transfer
function for bipolar operation is:

2NB
VouT =VRer KM)_ 1}

MAXIMN

where NB is the decimal value of the DACs binary input
code. Table 4 shows digital codes (offset binary) and
corresponding output voltages for the circuit in Figure 4.

Power Supply and Layout Considerations
Careful PC board layout is important for optimal system
performance. To reduce noise injection and digital feed-
through, keep analog and digital signals separate.
Ensure that that the return path from GND to the supply
ground is short and low impedance. Use a ground
plane. Bypass Vpp to GND with a 0.1uF capacitor as
close as possible to Vpp.

11
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12-Bit, Low-Power, Quad, Voltage-Output
DAC with Serial Interface

@ Table 2. Serial-Interface Programming Commands
E CONTROL DATA BITS DAC FUNCTION
ln c3 | C2|C1 | cCo D11-D0
* 0 0 0 0 X A Input register transparent, data shifted directly to DAC register, OUTA updated
< 0 0 0 1 X B Input register transparent, data shifted directly to DAC register, OUTB updated
0 0 1 0 X C | Input register transparent, data shifted directly to DAC register, OUTC updated
E 0 0 1 1 X D | Input register transparent, data shifted directly to DAC register, OUTD updated
0 1 0 0 X A | Data shifted to input register, OUTA unchanged
0 1 0 1 X B Data shifted to input register, OUTB unchanged
0 1 1 0 X C | Data shifted to input register, OUTC unchanged
0 1 1 1 X D | Data shifted to input register, OUTD unchanged
1 0 0 0 X A | Shift data from input register to DAC register, OUTA updated
1 0 0 1 X B | Shift data from input register to DAC register, OUTB updated
1 0 1 0 X C | Shift data from input register to DAC register, OUTC updated
1 0 1 1 X D | Shift data from input register to DAC register, OUTD updated
’ ’ 0 0 X AD Input registers transparent, data shifted directly to DAC registers, OUTA-OUTD
updated
1 1 0 1 X A-D | Data shifted to input registers, OUTA-OUTD unchanged
1 1 1 0 X A-D | Shift data from input registers to DAC registers, OUTA-OUTD updated
X =Don't care
R1 R2
+2.7V 70 +5.5V /\/\/\/ /\/\/\/
R2.7VT0 455V V+
| >
REF v, REF Vop
N ouT | oo Vour
MAXIM DAC_ out_ DAC_ +
MAX6050 | out_
GND mMmaxam trrerdd v
T GND MAX5742 R1=R2
= T T
Figure 3. Typical Operating Circuit, Unipolar Output Figure 4. Bipolar Output Circuit
12 AKX
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Table 3. Unipolar Code Table

Table 4. Bipolar Code Table

DAC CONTENTS

ANALOG OUTPUT

11111111 1111

V(4095
REF| 2006

1000 0000 0001

Vo[ 2049
REF| 2006

1000 0000 0000

VREF

0111 1111 1111

0000 0000 0001

DAC CONTENTS ANALOG OUTPUT
11111111 1111 +V, (2047j
REF| 5aa
2048
1
1000 0000 0001 +VREF(_)
2048
1000 0000 0000 0
1
0111 1111 1111 ~VREF 2048
2047
0000 0000 0001 ~VREF| 2028
0000 0000 0000 ~VRer

0000 0000 0000

TRANSISTOR COUNT: 14,458

PROCESS: BICMOS

MAXIMN

Chip Information
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Functional Diagram

Vb REF

INPUT DAC

REGISTER A REGISTER A 12-BITDAC A BUFFER o} o OUTA
A

I

RESISTOR

0—+ NETWORK

INPUT DAC OUTPUT

REGISTER B REGISTER B 12-BITDACB BUFFER of o—s ouTB
A
} .

RESISTOR
NETWORK

— I

INPUT DAC OUTPUT O/ o

REGISTER C REGISTER C 12-BITDAC C/ BUFFER I o outc
N Ut B

f

MAX5742

RESISTOR
j NETWORK
INPUT DAC OUTPUT %
REGISTER D REGISTER D 12-BIT DAC D BUFFER o] I o 0uTD
‘ ,_/lA '
' i
RESISTOR
INPUT CONTROL POWER-DOWN NETWORK
LOGIC AND SHIFT »|  CONTROLLOGIC %
REGISTER
INAXI/V
A\ /PP MAX5742
|
CS  SCLK DN GND
14 2N A
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(The package drawing(s) in this data sheet may not reflect the most current specifications.

go to www.maxim-ic.com/packages.)

Package Information
For the latest package outline information,
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A - 0.043 - 1.10
T A1 [ 0002 | 0.006 | 005 [ 0.15
A2 [ 0.030 | 0037 [ 075 [ 0.95
D1 ]| 0116 [ 0120 | 295 | 3.05
D2 | 0114 [ 0118 [ 2.89 | 3.00
E1] 0116 [ 0120 | 295 | 3.05
| A Vo500 E2 | 0114 [ 0118 [ 2.89 | 3.00
0001 N H | 0187 [ 0199 [ 475 | 5.05
L [0.0157 [ 0.0275 | 040 | 0.70
L1 | 0.037REF 0.940 REF
2 b [0.007 Jo.0106[ 0.177 | 0.270
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1. D&E DO NOT INCLUDE MOLD FLASH. L

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006").
3. CONTROLLING DIMENSION: MILLIMETERS.
4. MEETS JEDEC MO-187C-BA.
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