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ABSOLUTE MAXIMUM RATINGS

VDD, VDDIO 10 GND L., -0.3V to +6V Maximum Continuous Current into Any Pin.................... +50mA
OUT_, REF to GND....-0.3V to the lower of (Vpp + 0.3V) and +6V Operating Temperature Range.... ...-40°C to +125°C
CSB, SCLK, CLRt0 GND.......coovovoviveieeeeeee e, -0.3V to +6V Storage Temperature Range................... ...-65°C to +150°C
DINtO GND ..o -0.3V to the lower of Lead Temperature (soldering, 10S) ......cccccoevvviieiiiiiienn, +300°C

(Vppio + 0.3V) and +6V Soldering Temperature (reflow) ... +260°C
Continuous Power Dissipation (Tp = +70°C)
UMAX (derate at 8.8mW/°C above 70°C)......
TDFN (derate at 24.4mW/°C above 70°C)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

UMAX TDFN
Junction-to-Ambient Thermal Resistance (84) -....... 113°C/W Junction-to-Ambient Thermal Resistance (8ga) -......... 41°C/W
Junction-to-Case Thermal Resistance (8y¢) ............... 42°C/W Junction-to-Case Thermal Resistance (8)¢) ................. 9°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Vpp =2.7Vt0 5.5V, Vppio = 1.8V 10 5.5V, Vgnp = 0V, C = 200pF, R = 2kQ, Ta = -40°C to +125°C, unless otherwise noted. Typical
values are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DC PERFORMANCE (Note 3)
MAX5700 8
Resolution and Monotonicity N MAX5701 10 Bits
MAX5702 12
MAX5700 -0.25  x0.05 +0.25
Integral Nonlinearity (Note 4) INL MAX5701 -0.5 +0.25 +0.5 LSB
MAX5702 -1 +0.5 +1
MAX5700 -0.25  x0.05 +0.25
Differential Nonlinearity (Note 4) DNL MAX5701 -0.5 +0.1 +0.5 LSB
MAX5702 -1 +0.2 +1
Offset Error (Note 5) OE -5 +0.5 +5 mV
Offset Error Drift +10 uv/eC
Gain Error (Note 5) GE -1.0 +0.1 +1.0 %FS
Gain Temperature Coefficient With respect to VRer +3.0 prSr;lgf
Zero-Scale Error 0 10 mV
Full-Scale Error With respect to VRer -0.5 +0.5 %FS
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MAX5700/MAX5701/MAX5702

ELECTRICAL CHARACTERISTICS (continued)
(Vpp =2.7Vt0 5.5V, Vppjo = 1.8V t0 5.5V, Vgnp = 0V, C = 200pF, R = 2kQ, Ta = -40°C to +125°C, unless otherwise noted. Typical

values are at Ta = +25°C.) (Note 2)

HBANRST, JUBE. 8/10/12(1& i HDAC,

HEEEMSPIEO

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DAC OUTPUT CHARACTERISTICS
No load 0 Vbp
Output Voltage Range (Note 6) 2kQ load to GND 0 Vgg i \
2kQ load to Vpp 0.2 Vbp
Vpp = 3V £10%, 300
lloytl <5mA
Load Regulation Vour = VFs/2 HV/mA
Vpp =5V £10%, 300
loyT! < 10mA
Vpp = 3V £10%, 03
oyl <5mMA
DC Output Impedance Vout = Vrg/2 Q
Vpp =5V £10%, 03
oyl < 10mA '
Maximum Capacitive Load
Handling CL 500 pF
Resistive Load Handling RL 2 kQ
Sourcing (output 30
. shorted to GND)
Short-Circuit Output Current Vpp = 5.5V — mA
Sinking (output 50
shorted to Vpp)
DC Power-Supply Rejection Vpp = 3V £10% or 5V +10% 100 S\
DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR Positive and negative 1.0 V/us
4 scale to % scale, to < 1 LSB, MAX5700 2.2
Voltage-Output Settling Time 4 scale to % scale, to < 1 LSB, MAX5701 2.6 us
4 scale to % scale, to < 1 LSB, MAX5702 4.5
DAC Glitch Impulse Major code transition 7 nV*s
Channel-to-Channel External reference 3.5 v
nV*s
Feedthrough (Note 7) Internal reference 3.3
Digital Feedthrough Code = 0, all digital inputs from OV to 02 Vs
Vbbio
! Startup calibration time (Note 8) 200 ys
Power-Up Time
From power-down 50 us
Maxim Integrated 3



ELECTRICAL CHARACTERISTICS (continued)

MAX5700/MAX5701/MAX5702
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(Vpp =2.7V1t0 5.5V, Vppjpo = 1.8V t0 5.5V, Vgnp = 0V, CL = 200pF, R = 2kQ, Ta = -40°C to +125°C, unless otherwise noted. Typical

values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
f=1kHz 90
External reference
f = 10kHz 82
2.048V internal f=1kHz 112
Output Voltage-Noise Density reference f = 10kHz 102 NNz
(DAC Output at Midscale) 2.5V internal f=1kHz 125
reference f = 10kHz 110
4.096V internal f=1kHz 160
reference f = 10kHz 145
f=0.1Hz to 10Hz 12
External reference | f=0.1Hz to 10kHz 76
f = 0.1Hz to 300kHz 385
5 ) f=0.1Hz to 10Hz 14
048V internal f = 0.1Hz to 10kHz 91
reference
Integrated Output Noise f = 0.1Hz to 300kHz 450 v
(DAC Output at Midscale) . f= 0.1Hz to 10Hz 15 HYp-p
2.5V internal f = 0.1Hz to 10kHz 99
reference
f =0.1Hz to 300kHz 470
y _ f = 0.1Hz to 10Hz 16
096V internal f = 0.1Hz to 10kHz 124
reference
f =0.1Hz to 300kHz 490
f=1kHz 114
External reference
f = 10kHz 99
2.048V internal f=1kHz 175
Output Voltage-Noise Density reference f=10kHz 153 N=F
(DAC Output at Full Scale) 2 5V internal f=1kHz 200
reference f = 10kHz 174
4.096V internal f=1kHz 295
reference f = 10kHz 255
f=0.1Hz to 10Hz 13
External reference | f=0.1Hz to 10kHz 94
f =0.1Hz to 300kHz 540
Vi | f=0.1Hz to 10Hz 19
2.048V interna f = 0.1Hz to 10kHz 143
reference
Integrated Output Noise f = 0.1Hz to 300kHz 685 v
(DAC Output at Full Scale) . f = 0.1Hz to 10Hz o1 HYP-P
2.5Viinternal f = 0.1Hz to 10kHz 159
reference
f =0.1Hz to 300kHz 705
_ f = 0.1Hz to 10Hz 26
4.096V internal f = 0.1Hz to 10kHz 213
reference
f=0.1Hz to 300kHz 750
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MAX5700/MAX5701/MAX5702
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NEEAEFMSPIED
ELECTRICAL CHARACTERISTICS (continued)
(Vpp =2.7Vt0 5.5V, Vppjo = 1.8V t0 5.5V, Vgnp = 0V, C = 200pF, R = 2kQ, Ta = -40°C to +125°C, unless otherwise noted. Typical
values are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
REFERENCE INPUT
Reference Input Range VREF 1.24 Vpp vV
Reference Input Current |REF VRer = Vpp = 5.5V 55 74 pA
Reference Input Impedance RREF 75 100 kQ
REFERENCE OUPUT
VREF = 2.048V, T = +25°C 2.043 2048 2053
Reference Output Voltage VREF VRer = 2.5V, Tp = +25°C 2494 2500  2.506 \Y
VReF = 4.096V, T = +25°C 4086 4.096  4.106
f= 1kHz 129
VREer = 2.048V = 10Kz 100
. . f = 1kHz 158 __
Reference Output Noise Density VREer = 2.500V = 10Kz 151 nV/vVHz
f = 1kHz 254
VRer = 4.096V = 10Kz 237
f = 0.1Hz to 10Hz 12
VREr = 2.048V f = 0.1Hz to 10kHz 110
f = 0.1Hz to 300kHz 390
f = 0.1Hz to 10Hz 15
mgfgated Reference Output VREF = 2.500V f = 0.1Hz to 10kHz 129 Wp.p
f = 0.1Hz to 300kHz 430
f = 0.1Hz to 10Hz 20
VRer = 4.096V f = 0.1Hz to 10kHz 205
f = 0.1Hz to 300kHz 525
Reference Temperature MAX5702A +3 +10 )
Coefficient (Note 9) MAX5700/MAX5701/MAX5702B +10 +25 ppm/C
Reference Drive Capacity External load 25 kQ
Reference Capacitive Load 200 pF
Reference Load Regulation Isourcg = 0 to 500pA 2 mV/mA
Reference Line Regulation 0.05 mV/V
POWER REQUIREMENTS
VReF = 4.096V 45 55
Supply Voltage Voo All other options 2.7 55 v
I/O Supply Voltage Vppio 1.8 55 \%
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MAX5700/MAX5701/MAX5702
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ELECTRICAL CHARACTERISTICS (continued)
(Vpp =2.7Vt0 5.5V, Vppjo = 1.8V t0 5.5V, Vgnp = 0V, C = 200pF, R = 2kQ, Ta = -40°C to +125°C, unless otherwise noted. Typical
values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
VREF = 2.048V 055 075
Internal reference VREF = 2.5V 0.60 0.80
Supply Current (Note 10) DD VReg = 4.096V 0.65 0.90 mA
VREF = 3V 0.40 0.60
External reference
VREF = 5V 0.55 0.75
Interface Supply Current | ’ A
(Note 10) DDIO H
All DACs off, internal reference ON 140
Power-Down Mode Supply All DACs off, internal reference OFF, 05 ’
B Ta =-40°C to +85°C '
Current PD A hl WA
All DACs off, internal reference OFF, 10 o5
Tp = +125°C '
DIGITAL INPUT CHRACTERISTICS (CSB, SCLK, DIN, CLR)
Hysteresis Voltage VH 0.15 Vv
0.7x
22V <V <55V
DDIO VDDIO

Input High Voltage ViH vV

0.8x
1.8V<V <22V
DDIO VbDIo

0.3 x
2.2V <V < 5.5V
pbio VbDIO

Input Low Voltage Vi \

1.8V < Vppio < 2.2V VO[')E:;
Input Leakage Current N VN = OV or Vppjo (Note 10) +0.1 +1 pA
Input Capacitance (Note 10) CiN 10 pF
SPI TIMING CHARACTERISTICS (CSB, SCLK, DIN, CLR) (Note 11)
2.7V < Vpp|p < 5.5V 50
SCLK Frequency fscLk MHz
1.8V < Vppip < 2.7V 33
SCLK Period sk F=Yopio < 5.5V 20 ns
1.8V < Vppip < 2.7V 30
SCLK Pulse Width High tcH 8 ns
SCLK Pulse Width Low toL 8 ns
CSB Fall to SCLK Fall Setup Time tcsso To first SCLK falling edge 8 ns
CSB Fall to SCLK Fall Hold Time tesHo éfei’:”ee;:; itrr‘]chtiirvs? ggbf ]f;'l'iirqg gggg 0 ns
CSB Rise to SCLK Fall Hold Time tcsH1 Applies to the 24th SCLK falling edge 0 ns
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MAX5700/MAX5701/MAX5702
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ELECTRICAL CHARACTERISTICS (continued)
(Vpp =2.7Vt0 5.5V, Vppjo = 1.8V t0 5.5V, Vgnp = 0V, C = 200pF, R = 2kQ, Ta = -40°C to +125°C, unless otherwise noted. Typical
values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
CSB Rise to SCLK Fall tosa Applies to the 24th SCLK falling edge, 10 ns
aborted sequence
SCLK Fall to CSB Fall tcsF Applies to 24th SCLK falling edge 100 ns
CSB Pulse Width High tcspw 20 ns
DIN to SCLK Fall Setup Time tDs 5 ns
DIN to SCLK Fall Hold Time tDH 4.5 ns
CLR Pulse Width Low tcLPw 20 ns
CLR Rise to CSB Fall tcse Required for command to be executed 20 ns
Note 2: Electrical specifications are production tested at Tp = +25°C. Specifications over the entire operating temperature range
are guaranteed by design and characterization. Typical specifications are at Tp = +25°C and are not guaranteed.
Note 3: DC Performance is tested without load.
Note 4: Linearity is tested with unloaded outputs to within 20mV of GND and Vpp.
Note 5: Offset and gain calculated from measurements made with Vggg = Vpp at code 30 and 4065 for MAX5702, code 8 and
1016 for MAX5701, and code 2 and 254 for MAX5700.
Note 6: Subject to zero and full-scale error limits and VRgg settings.
Note 7: Measured with all other DAC outputs at midscale with one channel transitioning 0 to full scale.
Note 8: On power-up, the device initiates an internal 200us (typ) calibration sequence. All commands issued during this time
will be ignored.
Note 9: Guaranteed by design.
Note 10: All channels active at Vrg, unloaded. Static logic inputs with V| = Vgnp and ViH = Vppio.
Note 11: All timing tested with V|_ = Vgnp and Vi{ = Vppio.
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(MAX5702, 12-bit performance, Ta = +25°C, unless otherwise noted.)
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(MAX5702, 12-bit performance, Ta = +25°C, unless otherwise noted.)
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MAX5700/MAX5701/MAX5702
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(MAX5702, 12-bit performance, Ta = +25°C, unless otherwise noted.)

POWER-DOWN MODE SUPPLY CURRENT
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(MAX5702, 12-bit performance, Ta = +25°C, unless otherwise noted.)
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T - T T - r r IMA><57OD tocl — I i . IMAX57(_)O %
if 1t 1LSBCHANGE D
el (MIDCODE TRANSITION
3 : | FROM 0x800 TO Ox7FF) 3 VSCLK
GLITCH ENERGY = 6nV*s ov 5V/div
fr Mas s sy DAC OUTPUT
500mVy/div
Vour
3.3mV/div oV e o SPR
TRlGGERPULS_E ... .IVDD=5V, VRer =25V
5V/div Lo EXTERNAL
2us/div — E—
10ps/div
CHANNEL-TO-CHANNEL FEEDTHROUGH
(Vop = VREF = 5V, Ta = +25°C,
POWER-ON RESET TO 0V RL = 2kQ, CL = 200pF)
MAX5700 toc21 MAX5700 toc22
AR SARME LRSS T T ] T T
""" C o ] oo TRANSITIONING
P VoD=VRer=0V 1 2v/div RL=2kQ DAC
£ 10k LOAD TO Vpp 1V/div
o e
T S STATIC DAC
s NOLOAD 1 25mdi
Vout L -
T 2 “TRANSITIONING DAC: 0 TO FULL SCALE
:STATIC DAC: MIDSCALE : TRIGGER PULSE
oV n—-——l +*ANALOG CROSSTALK =3.5nV*s:+++:+++ 4 10v/div
. . " 4 o N
1 1 L L L 1 1 L L el 1 1 | .;; P | 1 L 1
20ps/div 4ps/div
CHANNEL-TO-CHANNEL FEEDTHROUGH
CHANNEL-TO-CHANNEL FEEDTHROUGH (Vpp =5V, VREF = 4.096V (INTERNAL),
(Vpp = VREF = 5V, Ta = +25°C, NO LOAD) Ta = +25°C, RL = 2kQ, CL = 200pF)
MAX5700 toc23 MAX5700 toc24
T ! M R e R I S
TRANSITIONING RL=2kQ il aread gastdiattitn TRANSITIONING
NO LOAD DAC L Eos oG Poi b1 §DAC
1V/div F ey Avdiv
STATIC DAC
NO LOAD STATIC DAC NO LOAD .
1 25mv/div 1.25mV/div
oo S © TRANSITIONING DAC: 0 TO FULL SCALE
“TRANSITIONING DAC: 0 TO FULL SCALE 2+ STATIC DAC: MIDSCALE E
*STATIC DAC: MIDSCALE ' ANALOG CROSSTALK = 3.3nV*s
e PP TRIGGER PULSE LA hoyirdydlotet S 0. TRIGGER PULSE
;o LANALOG .CROStSTAL_K =LV 1 ovdiv A S AR S—— T 1
1 | | | 1 | | | 1 L | L L | | 1
5ps/div 5ps/div

Maxim Integrated "



MAX5700/MAX5701/MAX5702

BNRT, SUBE. 8/10/12(r & i HDAC,
KEEEFSPIEO
BT T (E4F 14 (%)

(MAX5702, 12-bit performance, Ta = +25°C, unless otherwise noted.)

CHANNEL-TO-CHANNEL FEEDTHROUGH
(Vpp = 5V, VREF = 4.096V (INTERNAL),

DIGITAL FEEDTHROUGH
TA = +25°c’ NO LOAD) MAX5700 toc25 MAX5700 toc26
T T T T T T T T ] i | T T T T T T ]
] < TRANSITIONING DAC
NOLOAD | ¢ i R B R 1 v
— STATIC DAC ,
NOLOAD *q 1 25mvidiv 0.7mv/diy .
-~/ TRANSITIONING DAC: 0 T0 FULL SCALE] B T Vop=Vaer=5v
F—"] STATIC DAC: MIDSCALE TAIGGER PULSE o ; 3 R=10kQ
© | ANALOG CROSSTALK =1.1nv*S : :
i) | | SR e 10V/div ; i DIGIITALIFEEDITHR(?UGHI—OJr||Vs-
4ps/div 400ns/div
OUTPUT LOAD REGULATION OUTPUT CURRENT LIMITING
10 — 5 500 — -
g |-Vop=Vrer I g 400 }-Vop=VRer &
/4 E 2
6 Z 300 e
Voo=5v | A
4 \>/ g 200
s 2 » = 100 Voo =5V
E pZd £ R
% 0 = Vpp=3V 'é 0 \
3 3 00
2 - Vop =3V
-4 -200
5 -300
8 -400 ”
-10 -500
30 20 10 0 10 20 30 40 50 60 30 -20 10 0 10 20 30 40 50 60 70
lout (mA) lout (MA)
HEADROOM AT RAILS NOISE-VOLTAGE DENSITY
vs. OUTPUT CURRENT VS. FREQUENCY (DAC AT MIDSCALE)
5.00 2 350 <
1 g \ g
450 | g = 300 Vpp =5V, VRer = 4.096V g
4.00 VoD = 5V, SOURCING S % (INTERNAL) g
550 | Vo= VReF Z 250 Vpp =5V, VRer =2.5V
Y 'DAC = FULL SCALE = \ (INTERNAL)
s 300 1 2 20 N VoD = 5V, Ve = 2,048V
5 250 ! S \(\ (INTERNAL)
= 500 |Von=3v. SoURCING < 150 \Qk
S NS
1.50 = 100 ‘\ Pe—ea
100 Vpp=3VAND 5V | g f
050 | Voo=Veer . SINKING = 50 | Vpp=5Y, VRer=4.5V
~Y [ DAC = ZERO SCALE K2 (EXTERNAL)
0 L I L 4 0 |
001 2 3 4 5 6 7 8 9 10 100 1k 10k 100k
lout (MA) FREQUENCY (Hz)
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MAX5700/MAX5701/MAX5702
BNRT, SUBE. 8/10/12(r & i HDAC,

HEEAEMSPIIEO

HE T (EHFIE(£)

(MAX5702, 12-bit performance, Ta = +25°C, unless otherwise noted.)

25

20

PERCENT OF POPULATION (%)

0

Maxim

0.1Hz TO 10Hz OUTPUT NOISE, EXTERNAL
REFERENCE (Vpp = 5V, VREF = 4.5V)

MAX5700 toc31

MIDSCALE UNLOADED
Vp-p=12uV

2uV/div

4s/div

0.1Hz TO 10Hz OUTPUT NOISE, INTERNAL
REFERENCE (Vpp = 5V, VREF = 2.5V)
MAX5700 toc33
MIDSCALE UNLOADED
Vp-p=15pV

2uV/div

4s/div

VREer DRIFT vs. TEMPERATURE

REFERENCE LOAD REGULATION

0.1Hz TO 10Hz OUTPUT NOISE, INTERNAL
REFERENCE (Vpp = 5V, VREF = 2.048V)

MAX5700 toc32
MIDSCALE UNLOADED
Vp-p=13uV

2uV/div

4s/div

0.1Hz TO 10Hz OUTPUT NOISE, INTERNAL
REFERENCE (Vpp = 5V, VREF = 4.096V)
MAX5700 toc34

MIDSCALE UNLOADED

Vp-p=16pV

2uV/div

4s/div

SUPPLY CURRENT vs. LOGIC VOLTAGE

B 0 1 1 1 1 1 % 3000 %
: Vpp =5V H n s
g ™N INTERNAL REFERENCE |2 2100 / 5
E 02 2400 1
=
\“\ = 2100 \
% 04 E 1800 \
¥ N S 1500 1\ Vopio = 5V ——
< 06 21200
[
— )
VReF = 2,048V, 2.5V, AND 4.096V A 900 /\ Vobio =3V
038 600 /\\, \
300 (AX’ Vppip =1.8V \
1 | 1.0 0 ot ‘
02293032333436373940414344 0 50 100 150 200 250 300 350 400 450 500 0 1 2 3 4 5

TEMPERATURE DRIFT (ppm/°C)

Integrated

REFERENCE OUTPUT CURRENT (pA)

INPUT LOGIC VOLTAGE (V)

13



MAX5700/MAX5701/MAX5702

SEE., 8/10/12(i & i HDAC,
HEEAEMSPIIEO

5| I &
TOP VIEW
+
re [ 1] o | | CR REF| 11+ R0
s L) s [T V000 o[ MAX5700 9. |vooio
ouTB 3 MAX5701 3 CSB o ; o
HiE MAX5702 o1 ourel 31 1 MAXS7OT 87| oss
a0 [ [14] [7]1 ] sotk SE mAxs7o2
voo [ [ ]3] 677 ] on M B LT[ SO
HMAX VY [ S LU
TDFN
5| i A
ElL: B IhgE
1 REF EEHERA/MmE,
2 OUTA H3EA DACE $H i,
3 OUTB B8R DACE % .
4 GND #
5 VoD BHRHEBA, FBEEDOIPFESTEVppE B EGND,
6 DIN SPIE O EHBHE N
7 SCLK SPIZ OB $hi Ao
8 CSB SPIF RN
9 Vppio HFrZEOEFRA,
10 CLR RBEHEIEMH AN,
_ EP RIEE(XBRTDFNE 3%), EEEH,
Maxim Integrated 14



MAX5700/MAX5701/MAX5702
BNRT, SUBE. 8/10/12(r & i HDAC,

F A
MAX5700/MAX5701/MAX570242 8 3E . 1R, 8/10/12
I BEHK HEDAC, 2.7VESBVR BN B HETTEM
EERFE, B IXFASHRIENMREN B, S4x
SNEREESIM100kQM H, MESRHH £ 088 A FHEIET
B, REEANIPEEEE, FI B TEE2.048V. 2.5V
4.096V, 8B#BHF50MHz 34:SPI/QSPI/MICROWIRE/
DSPH#AHTED, BT EERRTE, FHRERBNX
BEONEEE, MAX5700/MAX5701/MAXE7028 1% &
NI BB SFR. AECODEFMDACE 28, EDACH
HAaAZEN EBEMPOR B, NREHIBE, 2
H#CLR, IMITEOBBUERTEE,

DAC#H(OUT_)
MAX5700/MAX5701/MAX5702 89 & E3DACK 19 B H A [
Zopeg, NI Z he8stEDACH N M EBAEE, &
HZ P EE NV us (£ EE), TERFIKZE2kQS5500pF
BB, BTEMER (Vo) A HE PaEHE, BR
ETHRHNRRELBEETE, ZHEHT, MmHEHES
g% o MGNDZEVpp, AR RIFMEHIRENF W,
SHTGND# fa 2 A 2kQBT, it 42 9 28 5 S B A GND E AR
FVpp 200mVSE B, XfVpphd T4 £ A2kQ8S, i H 28 % 28
W HSEE A5 FGND 200mVEVppo

DACHEE B H i BIEE X A -

D
Vout = VRer N

X, D= KHEDACHEFHFHENRI, VRer = HEBRE,
N = ﬁ;ﬁio

PR Er fras a1
BFPEOSDACZEMEM, MEHFRBERER /),
BTREORBABABLTFSR, REBFP®S, Z5HF
BARTEEBENHL PNDACH RG] F 78,
BMDACBIEEH —MCODEF 788, ATRDACHESH
FR(MFEAT REMER), CODESF fre8 A & 4 BRI fr

Maxim Integrated

HEEAEMSPIIEO

DACR &, FE/E oI HB EDACHF 788, o 7 HCODER
CODE_LOADH Far < E#CODEFH 788, DACHF 78 1
M &7 4 BIDACH R B, £ ABCODE_LOADS < T H
EMNBTEOEHDACTFE, HEFHALOADG S, ¥
CODEFHFRN LN BT EHEDACET 8,

XWTIRZS BIE], RFCODEFIDACTHFHRMA R, AT
DACE LBHNKERZMEEFNHLIRE, XWIKESH
8] & ! 89 £ CODELOAD s < 4k 42 & 37 25 788 W B
SW_CLEARFISW_RESET#& < £ CODEFIDACEH #7288
R B RE A E TR IAME,

PIEBE
MAX5700/MAX5701/MAXB702H B N S EE BHE &
A, BRI EIERE2.048V. 2.500VE4.096V, WEREE
YT S, REFSIRE &N BBt B R (0 57 T 1
), TIzh25kO% H,

IIEBEE
SNERE BT N R H100KOR BB AN RS, XM +1.24V
EVpp#I NHEE, FHIEREERN, EREFFIGNDZ 85
N B R, MAX5700/MAX5701/MAXE7027 £ BRI &
B AR EAEBER, XTHBEEEERGHNS XS
%, 57 A china.maximintegrated.com/products/ref-
erences,

BB INEE(CLR)
MAX5700/MAX5701/MAXE702E E R $. REEL H X
CLRZHE#m AN, JRNE B IDACHH BREAET, Ka
CLRAMR BN, FECODEFMDACEHFRMNA SR, HX
I FERITHSPIH S, BT A FEHSPIFS, BCLREF
HEBE, #HRtcscBRHEXK,

# O EIE(Vppio)
MAX5700/MAX5701/MAXE702E BT H FE#O(1.8VE
5.5V)89 34 37 B8R 51 B(Vppio)o 4 VopioE B E A I 28 1Y
/OB B,

15
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MAX5700/MAX5701/MAX5702

HBAVRST, WBE,

SPIEfT#EO
MAX5700/MAX5701/MAX5702 34 & 173 0 5SMICROWIRE.
SPI. QSPIfIDSP3# %, #EOEH=K&m AN, SCLK. CSB
FIDIN, )#iﬂﬁ/\(cse, KB FRE BT BTEERA
(DIN)EH IR FT 8 B i, CSB@)\MF}%%EEEEWEE%
TiE, BEERTHMANSCLHUENTHEERSBA
HUFEMASTFE, 1N H1 ?H’E%ijMJ_k DAC#
BAHEXTT, WKRIFR, 7EHE24MSCLKT B& 5 0324
NEEE, BTAATERSEENTERE BRFTERS,
HEEHFHSPIEE, BCSBREMASTELETHERAREE
T, AT —1BREFS, BEBEHEXNESITENER,
CSBAS®HIEHE, SCLKEZE, AFSHEEEL EMNE
ERGHTRE, B8FE24 1 ESCLKEBHSPIRELESE
247MSCLKT BT, FRTAKENTSNFETH, T/
fTH240 A TSCLKE B4 B BISPI#1E, SPIRIEN AR
BE—GSFET, BHRINFHEEF.
E1rrAREILBITEOFHNNER, DR ZiH
#%& = ZMAX5700/MAX5701/MAXS702 iDAC Y 15 1% B
(MFT1), o, BEGSHTBEIERNTTR2, B2

SRy SR RISP| B R N B

SPIfE Fap & FiFre ik gt
KB FH T MAX5700/MAX5701/MAXS57028) A - O] 37 [4]
HOMBEFE,
FORMTAFHOEERNEMEE,

F1. A DACEIBALILE

8/10/12fir & ¥ H DAC,

HEEEMSPIEO

HC  ¢sBi

CSB

SCLK
MOSI

sk MAXS700
MAX5701

CSB2

DIN MAX5702

MISO

CSB

p—] SCLK

DIN

DoutT

CSB3

“ADDITIONAL SPI DEVICE

CSB

—] SCLK

DIN

B2, #EISPIR B 5

PART B15 | B14 | B13 | B12 | B11 | B10 | B9 B8 B7 B6 B5 B4 B3 B2 B1 BO
MAX5700 D7 D6 D5 D4 D3 D2 D1 DO X X X X X X X X
MAX5701 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO X X X X X X
MAX5702 D11 | D10 | D9 D8 D7 D6 D5 D4 D3 D2 D1 DO X X X X

Maxim Integrated 16



MAX5700/MAX5701/MAX5702

HBANRST, JUBE. 8/10/12(1& i HDAC,

HEEEMSPIEO
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MAX5700/MAX5701/MAX5702

HBANRST, JUBE. 8/10/12(1& i HDAC,

HEEEMSPIEO
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MAX5700/MAX5701/MAX5702

HBAVRST, WBE,

CODEn#<

CODEN% £(B[23:20] = 0000) & i Ff %t DACHICODE S 77
BRAE, RIBEZGSERCODEFTFESTEEZ WDACHK
H, BRIDACPIFE B AEH, WR%XECODENE S B
#%DAC SELECTIONi& B 5 £ #DAC, #3% FCODE_ALL
(B[23:16] = 10000000), &5 M FE2F%3,

LOADnnp 4
LOADNEs <(B[23:20] = 0001)i& iT % HCODEZH 7 28 &9
HE AT, T FEDACKHDACE 788, W R BDAC
SELECTION& & & £ ZDACH, o # FHLOADn®s £ &
IR 3% 3 2 IDAC, #8 % FLOAD_ALL (B[23:16] =
1000000185 <, EHESMFT2F33,

CODEn_LOAD_ALL#<
CODEN_LOAD_ALL%r £(B[23:20] = 0010)E 7 Fr ¥EDAC
HWCODEZ F#H N ZE, MR EIFLDACHDACEER K B0
WF B LERKBDACT FERIEURCODEFT FRHNEL
FRHMBEAHTER, UREEFEH, WRAZEZS
< B 3% DAC_ADDRESS® & 4 £ #DAC, #H % FCODE_
ALL_LOAD_ALL (B[23:16] = 1000001x)65 <, RIBEE X,

8/10/12f & g DAC,
HEEAEMSPIIEO

DACHILOADN®s % 3§ f£ FILOAD_ALL& <, &5 I %270
3o

CODEnN LOADnH[JV
CODEN_LOADN#%(B[23:20] = 0011)E #FHFFiEDACH
CODEEF#RAE, MURFEDACHDACTEEFRAR, X
F B ERERDACH FEBRIEURCODEFT HFHRANBTLE
HHBERNHFTER, UBREFER, WREZEXZGL
B ¥ DAC SELECTIONIZ & 1 £ #DAC, #8 % FCODE_
ALL_LOAD_ALL# %, &SR F2F33,

CODE ALL#r%
CODE_ALL# % (B[23:16] = 10000000) & # £ ZBDACH
CODEEZHFERHNE, NE2,

LOAD ALL& <
LOAD_ALL#r %(B[23:16] = 10000001)i# ¥ % 2k CODEZ
FROUEAZR, EMEHNDACHDACHEFHANST, ES
W32,

CODE_ALL_LOAD_ALL#& <
CODE_ALL_LOAD_ALL#&%(B[23:16] = 1000001x) & %

CODEn_LOAD ALLGF S B EX E » —1CODEF 78, £IHDACHCODEF FHE RN A, MR EIHDACHDACH =
AR K EXFTHER, #HADAC SELECTIONIE B A £ BRE, BRFE2,
3. DAC%:#
B19 B18 B17 B16 DAC SELECTED

0 0 0 0 DAC A

0 0 0 1 DAC B

0 0 1 X No effect

X 1 X X ALL DACs

1 X X X ALL DACs

Maxim Integrated
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POWER# <
MAX5700/MAX5701/MAXS5702 8 B & % B & =
(POWER)#r <(B[23:18] = 010000), POWER®s < & #7 fir
EDACH BFRN 1R E, MARDACH BFRERFAE,
R EHBN716IMRE, # BBIO:8IERF =% 1
DAC, tnR=ZDACKHT, 2/ E NSTANDBYHE

XUTERT, DACH I AZE B ITFT, HBIW N TIEN
NEBBEZ —EHh, FHFRBEASHE, ROFRAXRUER
A TTENNIBE, XMEXT, DACFHFHRUFTEL
B, BRESHLESNTRERL, BTEOEXMER
TREFE R

4. POWERA £ &3

MAX5700/MAX5701/MAX5702
BBINRST

SUEE, 8/10/12(i & HDAC,
KEEEFSPIEO

STANDBY#E R T, WEIEAET KU, HEBLHRENR
FEITH, UM EBGER, STANDBYE R T, fEAIMNRE
AR HTERREFSIH, S04,

SW_RESETHISW_CLEAR# <
SW_RESET (B[23:16] = 01010001)ASW_CLEAR
(B[23:16] = 01010000)er ¥ IR LMK E M ANB BT E
8937, FIHSW_CLEARG S LB BEEH#E, B2
CODEMDACEHHFHBEMN N EE, FIHASW_RESETHS#K
£EBCODE. DACHR BT FHEM I BRIAE,

B23 | B22 | B21 | B20 | B19 | B18 | B17 | B16 | B15 | B14 |B13 |B12 (B11 |B10| B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | B0
O|1]0] 0| 0| O |PDIPDO|] X | X | X X| X | B A X | X|X|X]|X|X]|X]X
Power Multiple
Mode: DAC
00 = Selection:
Normal ) 1=DAC ,
POWER Command 01 = 1kQ Don'’t Care Selected Don'’t Care
10= 0 =DAC
100kQ Not
11 =Hi-Z Selected
Default Values (aliDACs) » | 0 | o | x [ x [ x [ x [ x [ x| 1] 1+ ] x[x]x]|x]|x]x]x]x
5. EFEDACHH 7 XWX THI Rt
PD1 (B17) PDO (B16) OPERATING MODE
0 0 Normal operation
0 1 Power-down with internal 1kQ pulldown resistor to GND.
1 0 Power-down with internal 100kQ pulldown resistor to GND.
1 1 Power-down with high-impedance output.

Maxim Integrated
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MAX5700/MAX5701/MAX5702
HBANRST, JUBE. 8/10/12(1& i HDAC,

CONFIG# <
CONFIGds < (B[23:17] = 0110000) & 3 Fir £ DACHILOAD
et MREEZGSHIREBI6 =0, RIFDACHEE
EFRTHE, WRB16 =1, BIEDACHE, FEEKAEHR,
EHAEDACH RN IRE, HRDACHERRXN RERFHFAL;
DACHIBI9:8Ifu £, S 6,

REFir<
REF& < EHERTLHMDACRENEREERE, WR
% EB[17:16] = 00, DACE ISR B A, 2R AEB[17:16]

#<6. CONFIGA €18

HEEEMSPIEO

®EA0T. 10811, W 4 B3k #2.6V, 2.048V=4.096V
MR,

IREREFEG < P RRF2 (B18)REAZ(RRIAE), =HDAC
1 18 7E o] B ) SC BT B, BOfENS SR T (4T STANDBY#E ) ;
WRERF2 (B18 = 1)RE M1, BIEEIBOACHEE K I, £
ARG LS, AT REASTHE, ZRAT, 1WA
KUTRESFRTH, BHET,

B23 | B22 | B21|B20 | B19 |B18 |B17| B16 | B15 |B14|B13|B12|B11|B10| B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
ol1|1]o]loflo]o|wB|x]|x]|x X | x| B A x| x| x| x| x]|x|x]x
. Multiple

5 © DAC
£ & Selection:
CONFIG Command 2 % Don't Care 1=DAC Don't Care
= Selected
e 0 = DAC Not
Selected
Default Values (all DACs) - o [ x [ x x| x| x| x| 1] 1] x]x|x]x]x]x]|x]x

*&7. REF&4 &3k

B23|B22|B21|B20|B19] B18 | B17|B16| B15 | B14|B13|B12|B11[B10| Bo | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
o 1] 1]1]o]|re|rRr|RrO| x | x | x X [ x x| x [ x| x[x]x]x]x]x]x
> >
QO 0
© T |REF Mode:
& £100=EXT
REF Command c |01 =25V Don't Care Don't Care
= £10=20V
QS =a0v
o
Default Values - o Jofo x| x| x| x|x|x|x[x]|x]x|x[x]x]|x]x]x

Maxim Integrated
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MAX5700/MAX5701/MAX5702

HBAVRST, WBE,

Ydz) ==

LB Ei(POR)
BRI EVpp A Vppiolt, DACEHHIEE NZEAE, HHKE

REDACLME, F1F5HIRIAZIIRE I T MA IR BFK
AEFFF(200us, HEE),
BRI Z %S

AERREEBAEVop M VppoF BEMKMEM, BARE
SERBHNE, BlEKERERE, DUR/NSIZLBERE,
15 GNDIE 332 5 48 1) d2 1 (X 15 o

wEERE
GNDENEFZNXRABmAESSERmH =485, DACR
ZNXAERER, B ZREMENTIHEDACHENSZ
, BB TREREMR, XAEHNEHZER, flow
FRERMWENZEHER, IEXAEREINELITH
B 1% 3% #% Z=MAX5700/MAX5701/MAX5702#IGND, 71 45
SEEEBEENELZ, IREIREXBE, FEFHL
LEBRRNEE, XARK, R4, FEFTHI
BEIMNBFTES %, FIENES, B IEMAXS700/
MAX5701/MAX57023 = T~ A H BB FE 5%,

EX
FRAIFLETE(INL)

INLRSERRKIBE. BHRESF, ﬁﬁ,ﬁur:‘i’ﬂ%: BREEWHR
WEEELNRE,

5 9F 2 £ (DNL)
DNLE Lhr$ K 51 LSBEBE £, 0 RBDNLYEE
<1LSB, DACU R L EWNH B EE, WwWRDNLMIEE
=1 LSB, DACHH T sE88A,

Maxim Integrated

8/10/12fir & ¥ H DAC,

NEEEMSPIEEO

FKIFIRE

KAREREAEENIEES, LFREERESEELREREY

NER, BEBALAT, IEENTHELZEREZTSHN
RLBNERKIBIRE,

1B EE IR
BRIREAEBRKIERER, BENFEREG L EES MR
FEHRREHEHEREGEEENE, ZRESUTERRE
HRIER, E—SKEGHEBESLEIRE,

FIFIRE
EIEIREHMNDACIKREBE AOREN, G EEEHZE, X
BiFRENEEE S EEZIEEBE M,

HIEIRE
HIRIRZE HDACRE N BB HH BESEAEE > 2,
XL, WHIREFE TSN BT EIRAN,

FE-hval:pdl:]
BAaNERIEMNFBERIIDACH H L ERE VLRI
TEREErEENEE,

HFEE
EIEMADACE FiH L&, EDACK L% ™=4%

F &
F
?H%Tﬁ

H/REEHT LA
BRENKUTREEFEALNER—MSBHERFEHNTE
¥, RERBHBEMNBSELENREE, HEMSBH
BRITHEER, MATBECHREFEHEEE,
ERSUBTIREP, F5XTFHRBOP S E RIS/
BT HBOP

BB LB TS RE XMR N~ E 0N FXT
PRk P B SR A (A,
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MAX5700/MAX5701/MAX5702

HINRSF, BUEE. 8/10/120 & s HDAC,
HEEAEMSPIIEO

(W sk
I IhEEHEE
A
REF VDD|
100kQ RiN
A
MAX5700
INTERNAL /EXTERNAL REFERENCE (USER OPTION) MAX5701
MAX5702
CODE DAC
REGISTER :> LATCH :'|>8-/18;\/C1i-8n
:|,> A A
BUFFER A ourA
VbDio A A A A
\ ]
CLEAR/ CLEAR/
2] CODE|  RESET LOAD|  RESET 100k > TkQ
:> DAC CONTROL LOGIC POWER-DOWN
T vV oV
SPISERIAL  ——
INTERFACE CODE DAC
DIN
> o REGISTER :> LATCH :>8—/10—/12-BIT
B B DACB 0UTB
BUFFER B >
CLRf \ \ ) )
A ¢
CLEAR/ CLEAR/
CODE|  RESET LOAD|  RESET 100k > TkQ
POR
:‘> DAC CONTROL LOGIC POWER-DOWN
GND|

Maxim Integrated
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MAX5700/MAX5701/MAX5702

HINRSF, BUEE. 8/10/120 & s HDAC,
HEEAEMSPIIEO

BB T (E451E
100nF i i 100nF i 4.7uF
Vbpio VoD

out Vout = -VRer TO +VRer

cSB
SCLK MAX5700
ue MAX5701
DIN MAX5702
_ REF R1 R2
CLR —\N\/\,—o
R1=R2
GND
77 L

NOTE: BIPOLAR OPERATING CIRCUIT, ONE CHANNEL SHOWN

100nF

100nF 4.7uF

|||—| |—<D
I||—| |—<r

1HH

Vboio Vbp

Vour=0VTOVY,
ouT OUT‘ REF

CSB
sok  MAXs700
C MAX5701
DIN MAX5702
— AF—
CLR
GND

1H

NOTE: UNIPOLAR OPERATING CIRCUIT, ONE CHANNEL SHOWN
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MAX5700/MAX5701/MAX5702

HBANRST, JUBE. 8/10/12(1& i HDAC,

HEEEMSPIEO

ETE &

=14 E) R SR (i) REREARE ZE(ppm/°C)

MAX5700ATB+T* 10 TDFN-EP** 10 (typ), 25 (max)
MAX5700AUB+* 10 PMAX 10 (typ), 25 (max)
MAX5701ATB+T* 10 TDFN-EP** 10 10 (typ), 25 (max)
MAX5701AUB+* 10 PMAX 10 10 (typ), 25 (max)
MAX5702AAUB + 10 PMAX 12 3 (typ), 10 (max)
MAX5702BATB+T* 10 TDFN-EP** 12 10 (typ), 25 (max)
MAX5702BAUB+* 10 UMAX 12 10 (typ), 25 (max)

M BTESH T TETF-40°CE+125°CEESEE A,

+R T HBHPD)/TF & RoHSHR B E 2,

T = #%@%’%O

*RF R — R EIRIERERL ,

*EP = #RME#

= NE (=
MH1EE FHEEE

PROCESS: BiCMOS

Maxim Integrated

MERIENHFEIEELENEERB(SNLER), EEBchina.
maximintegrated.com/packages, &EXE, HERMIH"+",
# - IRROHSIK S, HEE T TEHEBETRNERFH,
EHRKERASHEEBRX, SRoHSIRETL X,

HEXD | HEGE | AWAS | BAGRES
10 uMAX U10+2 21-0061 90-0330
10 TDFN-EP T1033+1 21-0137 90-0003
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HNRSF, BUEE. 8/10/12{ & s HDAC,
HEEAEMSPIIEO

1ETIHE
BiTS &iTHHEA 1% RA &
0 9/12 BUIRRA _
12/12 BT ESFEMREMES, 7,25
Maximit =/ E4b

1L7T832815# HBEI4%F3100083
25 800810 0310

Fi%: 010-6211 5199

f£E . 010-6211 5299
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