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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ..o -0.3Vto +13.2V
Vss to GND ... -13.2V to +0.3V
VCC1OGND ..o -0.3V to +6V
A_, D_, WR, CS, LD, CLRtoGND............. +0.3V to (Vcc + 0.3V)
REF__ _ _+, DUTGND_ _................ (Vss - 0.3V) to (Vpbp + 0.3V)
OUT e VppD to Vss
Maximum Current into REF_ _ _ _ _ ,DUTGND_ _ ........... +10mA
Maximum Current into Any Signal Pin ... +50mA
OUT_ Short-Circuit Duration to Vpp, Vss, and GND .............. 1s

Continuous Power Dissipation (Ta = +70°C)

44-Pin MQFP (derate 11.1mW/°C above +70°C)........ 870mwW
Operating Temperature Ranges

MAXS5270_CMH ..ot 0°C to +70°C

MAXS5270_EMH....cooiiiiiiiii -40°C to +85°C
Junction Temperature ... +150°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10S) ......cc.ccooeviiiiiiiinnnn, +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

(Vbbb = +12V, Vss = -12V, Vcc = +5V, VGND = VDUTGND

=0, VREF_ _ _ _+ = +4.096V, VREF_ _ _ _- = 0, RL = 10MQ,

CL = 50pF, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)

] PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX [ UNITS
STATIC PERFORMANCE (ANALOG SECTION)
Resolution N 13 Bits

, MAX5270A £2
Relative Accuracy INL LSB
MAX5270B +4

Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
Zero-Scale Error ZSE +2 +4 LSB
Full-Scale Error FSE +4 +8 LSB
Gain Error +2 +5 LSB
Gain Temperature Coefficient (Note 1) 0.15 20 Fgg;{,‘c
DC Crosstalk (Note 1) 14 75 pv
REFERENCE INPUTS
Input Resistance 1 MQ
Input Current +1 +10 pA
REF___ _+ Input 2 4.5 Y
REF__ _ _-Input REF_ _ _ _-tied to AGND externally 0 Vv
o~ - K
ANALOG OUTPUTS
Maximum Output Voltage 9 VpD -2 \
Minimum Output Voltage 0 \
Resistive Load to GND 5 kQ
Capacitive Load to GND (Note 2) 10,000 pF
DC Output Impedance (Note 1) 0.5 Q
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FOZN13EY FEBELTIDAC
NFLWA 2527 1—XfF

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +12V, Vss = -12V, Vcc = +5V, VGND = VDUTGND_ _ = 0, VREF_ _ _ _+ = +4.096V, VRer_ _ _ _- = 0, RL = 10MQ,
CL = 50pF, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)
PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
DUTGND_ _ CHARACTERISTICS
Input Impedance per DAC 40 84 kQ
Input Current per DAC (Note 1) -165 100 uA
Input Range -2 2 \Y
DIGITAL INPUTS
Input Voltage High VIH 2.4 \
Input Voltage Low ViL 0.8 \
Input Capacitance CIN (Note 1) 10 pF
Input Current lIN VIN=0orVcc -1 1 uA

POWER SUPPLIES
Vpp Analog Power Supply

Range VbD 1.4 12.6 \
\Féiigerwalog Power Supply Vss 114 126 v
Digital Power Supply Vce 4.75 5 5.25 \
Positive Supply Current IDD (Note 3) 10 13 mA
Negative Supply Current Iss (Note 4) 10 13 mA
Digital Supply Current lcc (Note 3) 05 mA
(Note 4) 5
PSRR, AVouTt / AVbD VoD = 14V +5% 94 dB
PSRR, AVouT / AVss Vss = -9V +5% 98 dB

INTERFACE TIMING CHARACTERISTICS

(Vpp = +12V, Vss = -12V, Vce = +5V, VGND = VDUTGND_ _ = 0, VREF_ _ _ _+ = +4.096V, VRer_ _ _ _- = 0, R =10MQ, CL = 50pF,
Figure 2, Ta = TMmIN to TMAX, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

CS Pulse Width Low t1 50 ns
WR Pulse Width Low to 50 ns
LD Pulse Width Low t3 50 ns
CS Low to WR Low t4 0 ns
CS High to WR High ts 0 ns
Data Valid to WR Setup te 50 ns
Data Valid to WR Hold t7 0 ns
Address Valid to WR Setup ts 15 ns
Address Valid to WR Hold tg 0 ns

MAXIMN 3
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DYNAMIC CHARACTERISTICS

MAX5270

(Vpbp = +12V, Vss = -12V, Vcc = +5V, VGND = VDUTGND_ _ = 0, VREF_ _ _ _+ = +4.096V, VRer_ _ _ _- = 0, RL = 10MQ,
CL = 50pF, Ta = TMIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Output Settling Time To £1/2LSB of full scale 22 ys
Output Slew-Rate 1 V/us
Digital Feedthrough (Note 5) 3 nV/s
Digital Crosstalk (Note 6) 3 nV/s
Digital-to-Analog Glitch Impulse 120 nV/s
DAC-to-DAC Crosstalk 3 nV/s
Channel-to-Channel Isolation 100 dB
Output Noise Spectral Density At f = 1kHz 120 nVAVHz

Note 1: Guaranteed by design. Not production tested.

Note 2: Guaranteed by design when 220Q resistor is in series with C|_ = 10,000pF.
Note 3: All digital inputs (D_, A_, WR, CS, LD, and CLR) at GND or V¢ potential.
Note 4: All digital inputs (D_, A_, WR, CS, LD, and CLR) at +0.8V or +2.4V.

Note 5: All data inputs (DO to D12) transition from GND to V¢, with WR = Vcce.

Note 6: All digital inputs (D_, A_, WR, CS, LD, and CLR) at +0.8V or +2.4V.

REEEISE
(Vpp = +12V, Vss = -12V, Vcc = +5Y, VGND = VDUTGND. _ =0, VREF_ _ _ _+ = +4.096V, VREF_ _ _ _- =0, Ta = +25°C, unless other-
wise noted.)
INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. DIGITAL CODE vs. DIGITAL CODE INL AND DNL ERROR vs. TEMPERATURE
04 - 04 o 04 ‘ .
03 g 03 g g
2 E INL 2
|
0 02 7Y I T 03— T
2 0.1 5 01 %
2 0 %’ 0 % 0.2 DNL
0.1 -01 i
-0.2 i i -0.2 y 0.1
203 i -0.3 t
0.4 04 0
0 2048 4096 6144 8192 0 2048 4096 6144 8192 0 10 20 30 40 5 60 70
DIGITAL CODE DIGITAL CODE TEMPERATURE (°C)
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REEERMEGEES)

(Vbp = +12V, Vss = -12V, Vce = +5Y, VGND = VDUTGND. _ =0, VREF_ _ _ _+ = +4.096V, VRer_ _ _ _- =0, Ta = +25°C, unless other-
wise noted.)
ZERO-SCALE AND FULL-SCALE ERROR Ipp AND Iss DIGITAL SUPPLY CURRENT
vs. TEMPERATURE vs. TEMPERATURE (UNLOADED) vs. TEMPERATURE
0.20 3 10.4 2 25 s
& 102 § §
0.15 2 2 2
- 100 o0 - » =
0.10 08 z
@ 0.05 z gi % ”
= 0 FULL SCALE 2 = —]
g |—1 < 92 = L
S0 S —— < % ss S -
— ! g
ZERO SCALE —
010 \\\ 88 i
86 17
015 8.4
-0.20 82 15
0 10 20 30 40 5 60 70 0 25 70 0 10 20 30 40 5 60 70
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
REFERENCE INPUT FREQUENCY RESPONSE SETTLING TIME vs. CAPACITIVE LOAD LARGE-SIGNAL STEP RESPONSE
5 . 100 a e . — —
. REF_____ - 200mVp-p [ %0 5 D12 b - 5
\ e a0 = sv/div | E
_5 ‘\ 5
= 10
o -10 AN 2 / :
= \ @ 60
[} = s
o -15 = / j
g @ 50 /
z -20 E 40 out
R R e o I s A A 77\(” 3 4 1V/div
-30
\ 20
35 m 10
-40 0 — L
1K 10k 100k M 10M 10 100 1000 10k 100k 5us/div
FREQUENCY (Hz) CAPACITIVE LOAD (pF)
NOISE VOLTAGE DENSITY
POSITIVE SETTLING TIME NEGATIVE SETTLING TIME vs. FREQUENCY
............... — S — — 1000 o
o 0 —} \ SR - A
- z ] . . . . . . = ‘f =
y ‘ — M <
i : =
i . =
i : =
I ; =
[ §
out out fob e E 5
1mV/div 1mV/div i =
SOV SUUURINURE: 2 IESRURE RN OO &
=
UL FOUREIRRRE SRR S0 PSR SURE RSP L
§ s : N SN
i I H H H 1 i i i 100
5us/div 5us/div 10 100 Tk 10k

FREQUENCY (Hz)

MAXIMN 5

0LCcSXVIN



MAX5270

FOINM13EY FEREHIIDAC

VA4 D % P AP i)

REIERIEEE)

(Vpp = +12V, Vgs = -12V, Vcc = +5V, VGND = VDUTGND_
wise noted.)

D
5V/div

out
5mV/div

MAJOR CARRY GLITGH IMPULSE

(OxFFFF-0x10000)

MAX5270-13

0.25
0.20
0.15
0.10
0.05

-0.05
-0.10
-0.15
-0.20
-0.25

DNL (MAX, MIN) (LSB)

-0.2

-0.4

-0.6

FSE (LSB)

-0.8

2us/div

=0, VREF_ __ _+=+4.096V, VREF_ _ _ _- =0, Ta = +25°C, unless other-

MAJOR CARRY GLITCH IMPULSE

(0x1000-0x

FFF)

)
5V/div

MAX5270-14

out
5mV/div

GAIN ERROR (LSB)

DIFFERENTIAL NONLINEARITY
(MAX, MIN) vs. VRer (VREF+ - VREF-)

A

SEE TABLE 1

0

MAX5270-16

FULL-SCALE ERROR
vs. VREF (VREF-+ - VREF-)

10

SEE TABLE 1

MAX5270-18

10

2us/div

7SE (LSB)

INL (MAX, MIN) (LSB)

0.5
0.4
0.3
0.2
0.1

-0.1
-0.2
-0.3

'
o
w

=
~

'
o o o o

'
o
[}

o

GAIN ERROR vs. VRer (VREF+ - VREF-)

AN

SEE TABLE 1

MAX5270-15

N

o

ZERO-SCALE ERROR
vs. VREF (VREF+ - VREF-)

SEE TABLE 1

e

MAX5270-17

/

4

/

2 4 6

Ver (V)

INTEGRAL NONLINEARITY
(MAX, MIN) vs. VREF (VREF+ - VREF-)

SEE TABLE 1

N

MAX5270-19
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DUTGND

1. DACOREHR{EEEX

ty |la— — !5
o —— [2 e
WR
tg
f
AO-A2
te t7
DO-D12
< 5 =" (NoTE3)
[ 3 ——>>

; AW

NOTES:

1. ALL INPUT RISE AND FALL TIMES MEASURED FROM 10% TO 90% OF

+5V. tr =t =5ns.

2. MEASUREMENT REFERENCE LEVEL IS (ViNH + VinL) / 2.
3. IFLD IS ACTIVATED WHILE WR IS LOW, THEN LD MUST STAY LOW

FOR t3 OR LONGER AFTER WR GOES HIGH.

M2, T425IIAMIVTH

MAXIMN
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X TCEEY, SDACOT7FOJHAIE. ZTDDAC
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BHIEERTY,

&z1. MAX5270MDDAC7 FLRIE=E

A2 Al A0 FUNCTION

DAC A input latch

DAC B input latch

DAC C input latch

DAC D input latch

DAC E input latch

DAC F input latch

DAC G input latch

0
0
0
0
1
1
1
1

0
0
1
1
0
0
1
1

DAC H input latch

J

I—XERER

CLR

R2. 1%
b

-

CSs FUNCTION

Input register transparent

Input register latched

Input register latched

DAC register transparent

X | X| X| X| X| -

X
X
X
0
1

DAC register latched

o €|
< | x| x x| o| 3

X | X| X| X| =] O

Outputs of DACs at
DUTGND_ _

o

X

Outputs of DACs set to volt-
age defined by the DAC
register, the references,
and the corresponding
DUTGND_ _

X =Don't care

10

ANBRAZYF AL O

T—=53T U F TN EEDACICERIXT DI ENTE
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LDENAIZTDE. F—IHDACTYFIZTYFSh
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FINEFHL— MAFEICHED T, L. ZDBE
ANT—=F AN —=LDT) Y FPF1—-|CEE
NP ILBEIET,

RO UT
MAXS5270MDIEEERD ) 7 (CLR)N'HEETDE. £T
MDDACHEANNEZE T HDUTGNDE >V DEEICERES N
9. CLROELEZ1EDHDE. DACHAIZLARINEE
ICRJ &Y, CLRIGRET A 29N L D250 )T
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111111111 1111 +8.191
10000 0000 0000 +4.096
01111 1111 1111 +4.095
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0 0000 0000 0000 0
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BEEMGEOERS

MAX5270I3 8%, BIHADERLELTO.0TpFETD
BEMAEENHTEET., LML, RELHENM
BEZRE T DIHESICId. MAXS2T0H N EBERETT
DREIC220QBEIENZZHi I 2 /B HEETT,

NYT—3

Fv JiEER

TRANSISTOR COUNT: 10,973

(CDT—52—MIBHEINTND/NY T— ORI, BFRARBRESNTIND EIFRY A, BHOD/ VY T— BRI,

japan.maxim-ic.com/packages = ZSB R X\, )

MQFP44.EPS

MILLIMETERS INCHES
DIM MIN MAX MIN MAX
A |2.032 [2.388 [0.080 [0.094
AL[0.002 [0.254 [0.004 [0.010
A2[1.930 [2134 [0076 [0.084
b 0.305 [0.457 [o0.012 [0.018
c [o.102 [0.254 [0.004 [0010
D |12.954[13.462 | 0510 | 0.530
DL [9.906 [10.109 [0.390 [0.398
D3| 8.000 REF 0.315 REF
E [12.954]13.462 [0.510 [0.530
EL[9.906 [10109 [0.390 [0.398
E3] 8000 REF 0.315 REF
e | 0.800 REF 0.0315 REF
L 0635 [0.940 [0.025 [0.037
a0 T-10 ) °10
SEE DETAIL "A”
A A2
]
! R 3
Al L]
NOTES: DETAIL //A// =
1. DI&E1 DO NOT INCLUDE MOLD FLASH. /VI /J K I /VI
2. MOLD FLASH OR PROTRUSIONS PROPRIETARY [NFORMATION
NOT TO EXCEED .254mm¢.010°. T
3. CONTROLLING DIMENSION: MILLIMETER. PACKAGE OUTLINE, MQFP, 44L
4' MEETS JEDEC MD‘IOB‘AA_E APPROVAL DOCUMENT CONTROL NO. REV l/
21-0826 cC |1

<FIN- TP RREH

T169-0051 REMHMBEXFHERTRH3-30-16 (KU VU 1EN)
TEL. (03)3232-6141 FAX. (03)3232-6149

VFILARREICYFVARBICEHRAINZBBUADOEROERICDOVWC—tIEEZENIRE T, BBRFH S XEPEchTHEEA,
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Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600
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