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MAX5141-MAX5144

+3V/+5V, UPIVAT,
EEHSD., 14v FDAC

ABSOLUTE MAXIMUM RATINGS

VDD tO GND ... -0.3V to +6V
CS, SCLK, DIN, CLR to GND -0.3Vto +6V
REF1OGND.....ooiiiiiiiiiic e -0.3V to (Vpp + 0.3V)
OUT, INVIO GND ..o, -0.3V to Vpp
REB 10 INV ..ot -6V to +6V
RFB 10 GND ....ooviiiiiicce -6V to +6V
Maximum Current into Any Pin........ocooiiii 50mA
Continuous Power Dissipation (Ta = +70°C)

8-Pin uMAX (derate 4.5mW/°C above +70°C)............... 362mwW

10-Pin uMAX (derate 5.6mW/°C above +70°C)............. 444mW

Operating Temperature Ranges

MAX514_EUA ...
MAX514_EUB ..o
Storage Temperature Range .........
Maximum Die Temperature............
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

(VDD = +3V (MAX5143/MAX5144) or +5V (MAX5141/MAX5142), VRer = +2.5V, TA = TMIN to Tmax, CL = 10pF, GND = 0, R = =,

unless otherwise noted. Typical values are at Ta = +25°C.)

] PARAMETER | sYMBOL | CONDITIONS MIN  TYP  MAX [ UNITS |
STATIC PERFORMANCE—ANALOG SECTION
Resolution N 14 Bits
Differential Nonlinearity DNL Guaranteed monotonic +0.5 +1 LSB
Integral Nonlinearity INL MAX514_ +0.5 +1 LSB
Zero-Code Offset Error ZSE +2 LSB
Zero-Code Tempco ZSTC +0.05 ppm/°C
Gain Error (Note 1) +10 LSB
Gain-Error Tempco +0.1 ppm/°C
DAC Output Resistance RouTt (Note 2) 6.2 kQ
Bipolar Resistor Matching RFB,/RlNV ! %
Ratio error +0.03
Bipolar Zero Offset Error +20 LSB
Bipolar Zero Tempco BZST1C +0.5 ppm/°C
o +2.7V < VpD = +3.3V (MAX5143/MAX5144) +1
Power-Supply Rejection PSR LSB
+4.5V = Vpp = +5.5V (MAX5141/MAX5142) +1
Reference Input Range VREF (Note 3) 2.0 VbD Y
Reference Input Resistance Reer Uhipolar mode 10 ko
(Note 4) Bipolar mode 6
DYNAMIC PERFORMANCE—ANALOG SECTION
Voltage-Output Slew Rate SR (Note 5) 15 V/us
Output Settling Time To ='/2LSB of FS 1 s
DAC Glitch Impulse Major-carry transition 7 nV-s
Digital Feedthrough ggfi’:D?ﬁof g\fxto(\:/% - l\ésgl?s 0.2 NV-s

MAXI N




+3V/+5V, 2 UPIVAT,
EEHEND, 14v FDAC

ELECTRICAL CHARACTERISTICS (continued)
(VDD = +3V (MAX5143/MAX5144) or +5V (MAX5141/MAX5142), VREF = +2.5V, TA = TMIN to Tmax, CL = 10pF, GND = 0, RL = o,
unless otherwise noted. Typical values are at Ta = +25°C.)

] PARAMETER | SYMBOL | CONDITIONS MIN  TYP  MAX [ UNITS |

DYNAMIC PERFORMANCE—REFERENCE SECTION
Reference -3dB Bandwidth BW Code = 3FFF hex 1 MHz
Reference Feedthrough Code = 0000 hex, VRer = 1Vp-p at 100kHz 1 mVp.p
Signal-to-Noise Ratio SNR 92 dB

) Code = 0000 hex 70
Reference Input Capacitance CINREF Code = 3FFF hox 170 pF
STATIC PERFORMANCE—DIGITAL INPUTS
Input High Voltage ViH 2.4 \
Input Low Voltage ViL 0.8 \
Input Current lIN +1 pA
Input Capacitance CIN (Note 6) 3 10 pF
Hysteresis Voltage VH 0.15 \
POWER SUPPLY

N MAX5143/MAX5144 2.7 3.6
Positive Supply Range (Note 7) VbD MAX5141/MAX5142 15 55 Y
Positive Supply Current IDD All digital inputs at Vpp or GND 0.12 0.20 mA
Power Dissipation PD All digital inputs at MAXS143/MAXST44 0-36 mwW
Vpp or GND MAX5141/MAX5142 0.60

TIMING CHARACTERISTICS
(VpD = +2.7V to +3.3V (MAX5143/MAX5144), Vpp = +4.5V to +5.5V (MAX5141/MAX5142), VRer = +2.5V, GND = 0, CMOS inputs,
Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.) (Figure 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

SCLK Frequency foLK 25 MHz
SCLK Pulse Width High tCH 20 ns
SCLK Pulse Width Low tcL 20 ns
CS Low to SCLK High Setup tcsso 15 ns
CS High to SCLK High Setup tcssi 15 ns
SCLK High to CS Low Hold tcsHo | (Note 6) 35 ns
SCLK High to CS High Hold tCSH1 20 ns
DIN to SCLK High Setup tDs 15 ns
DIN to SCLK High Hold tDH 0 ns
CLR Pulse Width Low toLw 20 ns
Vpp High to CS Low

(IEO[\)NGF?UD Delay) 20 KS

Note 1: Gain error tested at VRer = +2.0V, +2.5V, and +3.0V (MAX5143/MAX5144) or VRer = +2.0V, +2.5V, +3.0V, and +5.0V
(MAX5141/MAX5142).

Note 2: Rourt tolerance is typically +20%.

Note 3: Min/max range guaranteed by gain-error test. Operation outside min/max limits will result in degraded performance.

Note 4: Reference input resistance is code dependent, minimum at 2155 hex in unipolar mode, 1155 hex in bipolar mode.

Note 5: Slew-rate value is measured from 10% to 90%.

Note 6: Guaranteed by design. Not production tested.

Note 7: Guaranteed by power-supply rejection test and Timing Characteristics.

MAXIMN 3
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MAX5141-MAX5144

+3V/+5V, 2 UPIVAT],
BEHIZ. 14y FDAC

IREEEH1E

(VDD = +3V (MAX5143/MAX5144) or +5V (MAX5141/MAX5142), VREF = +2.5V, TA = TMIN to TMAX

noted. Typical values are at Ta = +25°C.)
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+3V/+5V, 2 UPIVAT,
EEHEND, 14v FDAC

) ==
EEHERFEEESE) g
(VDD = +3V (MAX5143/MAX5144) or +5V (MAX5141/MAX5142), VReF = +2.5V, TA = TMIN 10 TMax, GND = 0, RL = o, unless otherwise
noted. Typical values are at Ta = +25°C.) >
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MAX5141-MAX5144

+3V/+5V, UPIVAT,
sEEHD. 14 FDAC
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+3V/+5V, 2 UPIVAT,
EEHEND, 14v FDAC
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MAX5141-MAX5144

+3V/+5V, UPIVAT,
EEHSD., 14v FDAC
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+3V/+5V, 2 UPIVAT,
EEHEND, 14v FDAC
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2/310pF(typ) T, HABENINDAERENEEH
U IEAMEML 9,

AT/ D77 TOREFEEBEBOEIT. HAKEIC
E51DDOBEBEMZFMLTE N ) VIRBEENS 82
fzsb, BERQ/INTA—HTY, FRHBE—DREHISE
BID2DDHRAYT— REBHEV AT LDOEMEEEIS.
2ODBFEMD2EMDOFEAIRTHEMEINE T, DACH S
BEHII. EMBEDFEAERINIFIus/10.4 =
96NsE Y 9, BIEHIENIMHZOMNMT 7 > TDIEE
#¥H/ 2r(1MHz) = 159nsDIE. EE AT LDE
WSEERIIRRXTRI ZENTEZT,

\/ [(96ns)2 +(159ns)? ] — 186ns

3. BREDEENS1/2LSBLAREZTOE N >
JEEN. ATV I 7T TEEDHTHI10.4 X
186ns = 1.93us&ERBBTEERLTNE T,

FAOIIWANRUAZ7—AOADYY

148y RDACOT 4 &1 5 7T —2F. SPI.
QSPIRUMICROWIREA > 7 T—REAVINF T IV
SIMIRRICEDNTNET, 3DDFT 1 PFILAFI(CS.
DINRUSCLK)AY 7« o ZIVAANT—5%DACIZ )
7IlcO—RLET,

20ns(min)MEB O > v o O—/N)L 2 &CLRICENE 5
ELDACNNY T 7DTF—=ID 0 ) 7ENET,
ECOTAHIIVAAEG 2T YNNI ANY T 7%
B TL\Df=D. BEODEN VY7 T —IXAEHBRLET,
g, O Y oEBMTDIERLSTANADTS
ZMAX5141~MAXS1441CE#EA Y JI1—ATED
CEEERLET, TaAUFILAAIIEE. TTL/CMOS
a2y dV/INFTILTY,

PUESXVIN-LVESXVIN



MAX5141-MAX5144

+3V/+5V, UPIVAT,
EEHSD., 14v FDAC

AZR—S18BR

H2all. MAX5141~MAXS 1440803 ART7 > T4
FRLEIZR—SERICEBREINZAERLE T,
CDARTP U ANSAZFT 474 VBICRESNTINVE T,
KNI, COEEOEHOI—RKZRLEFT, RFBRU
INVEREFICEH L T. XM AR—SDMAX5142/
MAX5144% 1 = /R—SEBRTCHERIDZEETEET,
ZhICE . DACERBE R —ILZ/IND—=T7v 793
ZENTEZFY,

NAR—SHERK

X2bll. MAX5141~MAXS144D9MF AR T %
ERLUI/NNAR—ZEERICEBRENIZAERLE T,
CDARTFTEAZTa454VBTHIY M
-1/2VREplCRESNTILVE T, R2IC. ZDEEE
BMmMUATR)DIHDA Ty XA+ 1) dI—RERL
F9,

EBEBENANZARVUIS Y FEH
Vpp&EGNDDRBIZO IpFDES 2 v o AV T oY &

LCVppZ /XM /NZALTRE W, IVT T — Rz
"< LTOMMEAT) T/ ZDE L ICEI TR0,

®1. 1=ZHR-53—

&R

DAC LATCH CONTENTS

MSB LSB

ANALOG OUTPUT, VouT

11111111 1111 11

VREF X (16,383 / 16,384)

1000 0000 0000 00

VREF X (8192 / 16,384) = 1/2VReF

0000 0000 0000 01

VREF X (1/16,384)

R2. NMMKR—>3—

k&

DAC LATCH CONTENTS

MSB LSB

ANALOG OUTPUT, Vout

111111111111 11

+VREF X (8191 /8192)

1000 0000 0000 01

+VREF X (1/8192)

1000 0000 0000 00

ov

o111 1111 1111 11

VREF X (1/8192)

0000 0000 0000 00

-VREF X (8192 / 8192) = -VREF

27023 VFA4FP IS5
Voo Vop
|
MAXIN AXIMN
MAX5141 MAX5142 i VAVAYA RFB

MAX5143

REF

14-BIT DAC

CS
SCLK
DIN
CLR

14-BIT DATA LATCH

CONTROL
LOGIC

SERIAL INPUT REGISTER

GND

REF

cS
SCLK
DIN
CLR

INV

MAX5144 W ®

CONTROL
LOGIC

14-BIT DAC

14-BIT DATA LATCH
SERIAL INPUT REGISTER

GND

Fv 715
TRANSISTOR COUNT: 2800
PROCESS: BiCMOS
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+3V/+5V, 2 UPIVAT,
EEHEND, 14v FDAC

NYTr—o
(ZDT—=52—MMIBHENTND/NNY T —IHKIE. RHRARBENTHD EIIRY EEA. RO/ VYT — BRI,
japan.maxim-ic.com/packages = ZS BT &\, )

.(/’)
i
axs— |— Q
8 8 INCHES MILLIMETERS z
- 1 )
ﬁ H H DIM| MIN MAX MIN MAX ®
A - 0.043 - 1.10
| a1 | 0.002 | 0.006 | 0.05 0.15
a2 | 0.030 | 0.037 | 075 0.95
Lol b | 0010 | 0.014 | 025 0.36
20.50£0.1 ¢ | 0.005 | 0.007 | 013 0.18
{ {é D |o0116 | 0.120 | 2.95 3.05
0.6+0.1 e 0.0256 BSC 0.65 BSC
E |o0116 | 0120 | 2.95 3.05
l; H H H [ 0188 | 0.198 | 478 5.03
L [ 0016 [ 0026 | 0.41 0.66
0.6+0.1 —=| ! | ! o 0 6 0 6
D BOTTOM VIEW S | 0.0207 BSC 0.5250 BSC
TOP VIEW
A2 A1 A T T
* BEAREC . L)
L /
I_ c a
N .
FRONT VIEW SIDE VIEW
",
NOTES: @Qpﬁolinl'uéosn /VI/J‘I/VI
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006").
3. CONTROLLING DIMENSION: MILLIMETERS. PACKAGE OUTLINE, 8L uMAX/uSOP
4. MEETS JEDEC M0_187C_AA¢ APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0036 J 14

MAXIMN 1

PUESXVIN- LV ESXVIN



MAX5141-MAX5144

+3V/+5V, UPIVAT,

BEFEHS. 14> FDAC

NYT—2 (RE)

(CDT—=Z = MIBHIN TSNV T —DHKIE. BFRIRBMSNTNSEEIRY I B A, THD/ VYT — BRI,

japan.maxim-ic.com/packages = Z £

el )

—I e

10|

|

-
| |

|=—4XS

fY/_ 20.50£0.1

0.60.1

A

%

[~—0.6£0.1

TOP VIEW

D2

EELLL!

IS

]

—{b}—

1=

D1

FRONT VIEW

NOTES:

1.

D&E DO NOT INCLUDE MOLD FLASH.

BOTTOM VIEW

GAGE PLANE

E2

fr

{
—

o

=T
f

E1

SIDE VIEW

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006”).

3. CONTROLLING DIMENSION:

4. MEETS JEDEC MO-187C-BA.

MILLIMETERS.

[

pu—

L1

B
k:f

INCHES MILLIMETERS
DIM[ MIN | MAX | MIN [ MAX
A - 0.043 [ - 1.10
A1] 0.002 | 0.006 | 005 [ 0.15
A2 [ 0030 | 0.037 [ 075 | 095
D1 0116 [ 0120 | 295 [ 3.05
D2 | 0114 [ 0118 [ 2.89 [ 3.00
E1| 0116 [ 0120 | 295 [ 3.05
E2 | 0114 [ 0118 [ 2.89 [ 3.00
H [ 0187 [ 0199 [ 475 | 5.05
L [0.0157 [0.0275] 0.40 [ 0.70
L1 [ 0.037 REF 0.940 REF
b [0007 Jo.0106[ 0177 | 0.270
e 0.0197 BSC 0.500 BSC
¢ | 0.0035 [ 0.0078 | 0.090 [ 0.200
S 0.0196 REF 0.498 REF
o o [ s o | &
DRALLAS /WIAXI VI

PROPRIETARY INFORMATION

TITLE

PACKAGE OUTLINE, 10L uMAX/uSOP

APPROVAL

DOCUMENT CONTROL NO.

21-0061

REV.

A

3

m

FL- 1)U BRREH

VFIVLRREICVFLEBIHEAINERUADEROERICDONT—IEEZENIRET, BBEFHFSAEVAEEESNTHEEA

VEIVLASHERTEL<ERRUMEZEE I SHEMNZERLI T,

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