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PART TEMP. RANGE  PIN-PACKAGE ,/NE
(LSB)
MAX525ACPP  0°C to +70°C 20 Plastic DIP +1/2
MAX525BCPP  0°C to +70°C 20 Plastic DIP +1
MAX525ACAP  0°C to +70°C 20 SSOP +1/2
MAX525BCAP ~ 0°C to +70°C 20 SSOP +1
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ABSOLUTE MAXIMUM RATINGS

VDD t0 AGND.....ciiiiiiiiiiieceee e -0.3V to +6V
VpD to DGND ....-.0.3V to +6V
AGND t0 DGND ......coiiiiiiiieice e +0.3V
REFAB, REFCD t0 AGND .......c.ccceveriiininnns -0.3V to (Vpp + 0.3V)
OUT_, FB_to AGND.......... ...-0.3V to (Vpp + 0.3V)
Digital Inputs to0 DGND ........cccveiiiiiiiiieiiceree e -0.3V to +6V

DOUT, UPO to DGND .........cceceuuee ...-0.3Vto (Vpp + 0.3V)

Continuous Current into ANy PiN........ccoccveviieeiiienieeenenen. +20mA
Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 8.00mW/°C above +70°C)................. 640mwW
SSOP (derate 8.00mW/°C above +70°C) .......ccceevuenee. 640mw
CERDIP (derate 11.11mW/°C above +70°C)................. 889mw

Operating Temperature Ranges

MAXB25_C P .ooiiiiiiiiieiitcreeieeee e 0°C to +70°C
MAXS525 E P oo -40°C to +85°C
MAXBE25_MJIP ...ooiiiiiieiieieeneesee e -55°C to +125°C
Storage Temperature Range ...-65°C to +150°C

Lead Temperature (soldering, 10S€C) ........ccccocvverrveennnnn. +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

(VpD = +5V £10%, AGND = DGND = 0V, REFAB = REFCD = 2.5V, RL = 5kQ, CL = 100pF, Ta = TmIN to Tmax, unless
otherwise noted. Typical values are at Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 9).)

PARAMETER | sSYMBOL | CONDITIONS MIN  TYP  MAX | UNITS |
STATIC PERFORMANCE—ANALOG SECTION
Resolution N 12 Bits
Integral Nonlinearity INL MAX525A +0.25 +0.5 LSB
(Note 1) MAX5258 +1.0
Differential Nonlinearity DNL Guaranteed monotonic +1.0 LSB
Offset Error Vos +6.0 mV
Offset-Error Tempco 6 ppm/°C
Gain Error (Note 1) GE -0.8 +2.0 LSB
Gain-Error Tempco 1 ppm/°C
Power-Supply Rejection Ratio PSRR 4.5V <Vpp £5.5V 100 600 puviv

MATCHING PERFORMANCE (Ta = +25°C)

Gain Error GE -0.8 +2.0 LSB
Offset Error +1.0 +6.0 mV
Integral Nonlinearity INL +0.35 +1.0 LSB
REFERENCE INPUT

Reference Input Range VREF 0 Vbp- 1.4 \
Reference Input Resistance RREF Code-dependent, minimum at code 555 hex 8 kQ
Reference Current in Shutdown 0.01 *1 HA

2 M AXI/W
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +5V £10%, AGND = DGND = 0V, REFAB = REFCD = 2.5V, RL = 5kQ, CL = 100pF, Ta = TmIN to TmAX, unless
otherwise noted. Typical values are at Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 9).)

PARAMETER ’ SYMBOL ’ CONDITIONS MIN TYP MAX ’ UNITS
MULTIPLYING-MODE PERFORMANCE
Reference -3dB Bandwidth VRer = 0.67Vp-p 650 kHz
Reference Feedthrough Input code = all 0s, VRer = 3.6Vp-p at 1kHz -84 dB
g'g?;'t'i;or;'\é‘ztsis Plus SINAD | VReF = 1Vp-p at 25kHz 72 dB
DIGITAL INPUTS
Input High Voltage VIH 2.4 \Y
Input Low Voltage ViL 0.8 \Y
Input Leakage Current IIN ViN = 0V or VpD 0.01 +1.0 HA
Input Capacitance CIN 8 pF
DIGITAL OUTPUTS
Output High Voltage VOH ISOURCE = 2mA Vpp - 0.5 \
Output Low Voltage VoL ISINK = 2mA 0.13 0.4 \Y
DYNAMIC PERFORMANCE
Voltage Output Slew Rate SR 0.6 Vlius
Output Settling Time To £1/2LSB, VsTEP = 2.5V 12 us
Output Voltage Swing Rail to rail (Note 2) 0to Vpp \Y
Current into FB_ 0 0.1 HA
gLéTh_UtLdeoe\lllvﬁge Current RL = w 001 41 UA
Start-Up Time Exitin
Shutdo€vn Mode ° 15 us
Digital Feedthrough CS = Vpp, DIN = 100kHz 5 nv-s
Digital Crosstalk 5 nv-s
POWER SUPPLIES
Supply Voltage VbD 4.5 5.5 \Y
Supply Current IbD (Note 3) 0.85 0.98 mA
Supply Current in Shutdown (Note 3) 10 20 HA
Reference Current in Shutdown 0.01 +1 HA

Note 1: Guaranteed from code 11 to code 4095 in unity-gain configuration.
Note 2: Accuracy is better than 1.0LSB for VoyTt = 6mV to Vpp - 60mV, guaranteed by PSR test on end points.
Note 3: RL = =, digital inputs at DGND or Vpp.

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +5V £10%, AGND = DGND = 0V, REFAB = REFCD = 2.5V, RL = 5kQ, CL = 100pF, Ta = TmMIN to TmAX, unless
otherwise noted. Typical values are at Ta = +25°C. Output buffer connected in unity-gain configuration (Figure 9).)

PARAMETER ] SYMBOL ] CONDITIONS MIN  TYP  MAX ] UNITS
TIMING CHARACTERISTICS (Figure 6)
SCLK Clock Period tcp 100 ns
SCLK Pulse Width High tcH 40 ns
SCLK Pulse Width Low tcL 40 ns
CS Fall to SCLK Rise Setup Time| tcss 40 ns
SCLK Rise to CS Rise Hold Time |  tcsH 0 ns
DIN Setup Time tps 40 ns
DIN Hold Time tDH 0 ns
SCLK Rise to DOUT Valid
. t C = 200pF 80 ns
Propagation Delay D01 LOAD P
SCLK Fall to DOUT Valid
. t =2 F
Propagation Delay po2 | CLoAD = 200p 80 ns
SCLK Rise to CS Fall Delay tcso 40 ns
CS Rise to SCLK Rise Hold Time |  tcs1 40 ns
CS Pulse Width High tcsw 100 ns
ogooood
(Vpp = +5V, Ta = +25°C, unless otherwise noted.)
INTEGRAL NONLINEARITY REFERENCE VOLTAGE INPUT SUPPLY CURRENT
vs. REFERENCE VOLTAGE FREQUENCY RESPONSE vs. TEMPERATURE
03 5 0 ‘ ‘ ‘ s 1000 g
g REFAB SWEPT 0.67Vp-p |2
02 \. E: \\ R, =5kQ = 950 =
o \ 4 C, = 100pF 900
3 + — — et
| g \ g 850 > ]
a > 8 \ E 800 [ =
2 01 5 & 750
2 ' ° 3
T2 f g a2 \ > 700
\ < & 650
03 - E \\ % 600
04 : 16 N CODE = FFF hex
' - ] 550 } ! !
R_=5kQ . \ L[]
.05 I ' 220 500
04 08 12 16 20 24 28 32 36 40 44 0 500k IM 15M 2M 25M 3M -55-40 -20 0 20 40 60 80 100 120
REFERENCE VOLTAGE (V) FREQUENCY (H2) TEMPERATURE (°C)
4
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(VDD = 45V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT TOTAL HARMONIC DISTORTION PLUS NOISE
vs. SUPPLY VOLTAGE vs. FREQUENCY OUTPUT FFT PLOT
1000 s 0.50 U g 0 T T T g
] 0.45 | DAC CODE =ALL 15 g Vier = 1kHz, 0.006V TO 3.6V | £
950 ES ’ REFAB = 1Vp-p = Ry = 5kQ 2
0.40 }RL=5kQ s 20 Cy = 100pF
< Cy = 100pF
g w0 s | Lz 100w g
= — S a
E 850 e ar 030 2 40
5 -
S 80 Z 025 g
~ 2 020 5 w60
& 750 = 2
g 0.15 &
] wn
) ) Londiak TR T P
80 [~CoDE = FFF hex 005 L
600 R 0 -100
40 42 44 46 48 50 52 54 56 1 10 100 0.5 16 2.7 38 4.9 6.0
SUPPLY VOLTAGE (V) FREQUENCY (kHz) FREQUENCY (kHz)
FULL-SCALE ERROR REFERENCE FEEDTHROUGH
vs. LOAD AT 1kHz
0 L= 2 0 ~ T T o
T REFAB INPUT SIGNAL
AT = ‘ ]
%‘ -1 = -20 VRer = 3.6Vp-p @ 1kHz 1
2 S RL = 5kQ
x w CL = 100pF
(=)
E -2 2 40
w a
= = l
S 3 S 60
= 5
2 . I OUTA FEEDTHROUGH
M"ﬁl Al XVA v }L :I'v;‘vm'w MY P 'x'..
5 -100
001 01 1 10 100 05 12 19 26 33 40
LOAD (kQ) FREQUENCY (kHz)
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(VDD = 45V, Ta = +25°C, unless otherwise noted.)

MAJOR-CARRY TRANSITION

MAX525-07

Cs
5V/div

OUTB,
AC COUPLED
100mV/div

10ps/div

VRer = 2.5V, Rl = 5kQ, C_ = 100pF

ANALOG CROSSTALK

MAX525-12

GND

OUTB,
AC COUPLED
10mV/div

10us/div

VRer = 2.5V, R = 5kQ, C = 100pF
DAC A CODE SWITCHING FROM 00B hex TO FFF hex
DAC B CODE SET TO 800 hex

DIGITAL FEEDTHROUGH (SCLK = 100kHz)

AX525-08

=
SCLK,
2Vidiv

OUTA,
AC COUPLED
10mV/div

2ps/div

VRer = 2.5V, R = 5kQ, CL = 100pF
CS=PDL=CL =5V, DIN=0V
DAC A CODE SET TO 800 hex

DYNAMIC RESPONSE

MAX525-13

H
=
=<

o
g3

10ps/div

VRer = 2.5V, R = 5kQ, C_ = 100pF
SWITCHING FROM CODE 000 hex TO FB4 hex
OUTPUT AMPLIFIER GAIN = +2

MAXIMN
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good
oo oo ooo
1 AGND oooooooo
2 FBA DACAOOOOOODOOODOOO
3 OUTA DAC AOOOO
4 ouTB DACBOOUODO
5 FBB DACBOOOOODOOODOOOO
6 REFAB DACAOODACBOOOOOOOODOOO
7 CL J0ODACOODO0OODOODOODOOODOODO@UT DuPOODOUTHYOOODDODODODOD(@MOODODO)O
8 CS 00o0oooO0oooOoooooooooo
9 DIN ooooooooo
10 SCLK gooooooooo
11 DGND ooooooooo
12 DOUT ooooooooo
13 UPO goooooooooooboooo
14 PDL 000000oooooooooo00oooooooooU0ooooooooLOoUOooooooooooog
15 REFCD DACCODACDOOODOODOODOOODO
16 FBC DACCOODOOODDOODDOD
17 ouTC DACCOOODO
18 OuTD DACDOOOO
19 FBD DACDOUDOOODOOODOOOD
20 Vbb ooo
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DIN [f&— s0

MAXIMN

MAX525 DOUT* —>. S|* MICROWIRE

PORT

CS [&— 10

*THE DOUT-SI CONNECTION IS NOT REQUIRED FOR WRITING TO THE MAX525,
BUT MAY BE USED FOR READBACK PURPOSES.

0 2. Microwired O OO

pout* F——— MmiIsO* S

DIN [ Mosl

MAXIMN
MAX525 SPI/QSPI

|
SCLK SCK PORT

CS [ &— 10

CPOL=0,CPHA=0

*THE DOUT-MISO CONNECTION IS NOT REQUIRED FOR WRITING TO THE MAX525,
BUT MAY BE USED FOR READBACK PURPOSES.

03. sPi/QsPIDDO OO

-« l6Bitsof SerialData ————— 3

Address | Control Data Bits
Bits Bits MSB ... LSB

Al A0 | C1 CO | DIl DO

4 Address/

Control Bits > | €12 Data Bits ———>»

-

04. 0O00OO00OO0OO0OOOOOOO
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DN w1 XAo XCLXcoXp1Xp10X D9 X8 X o7 X(D6 05 X4 X D3 X 02 (D1 X 00

} DATA PACKET (N) g

omovegy AL XAoX cuXco YpuXouoX(os X o X o7 X(o6 X(os ) o4 X oz o2 Xo1 X(oo ) L

£ msB FrROM
PREVIOUS WRITE
DATA PACKET (N-1) »l+— DATA PACKET (N)
TS O CYEY CHEDE E) S CY.C3 C €5 € CY. €Y @
£ msB FrROM
PREVIOUS WRITE
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TRANSISTOR COUNT: 4337

INL
PART TEMP. RANGE PIN-PACKAGE (LSBs)
MAX525BC/D 0°C to +70°C Dice* +1

MAX525AEPP  -40°C to +85°C 20 Plastic DIP +1/2
MAX525BEPP -40°C to +85°C 20 Plastic DIP +1

MAX525AEAP -40°C to +85°C 20 SSOP +1/2
MAX525BEAP -40°C to +85°C 20 SSOP +1
MAX525AMJP -55°Cto +125°C 20 CERDIP** +1/2
MAX525BMJP -55°Cto +125°C 20 CERDIP** +1

* Dice are specified at Ta = +25°C, DC parameters only.
*Contact factory for availability and processing to MIL-STD-883.

goodg

(0ooO0o000ooOoo00U0O0oDoO00U00DOO0000DODO000O0DOODODO00D0DD0DODODO00D0DODOODO0DO0OODOO
japan.maxim-ic.com/packages0 000 0000O)

o INCHES MILLIMETERS
MIN | MAX | MIN | MAX

A | 0.068 | 0.078 | 1.73 | 1.99

AL | 0002 | 0.008 | 005 | 021

0000 B | 0.010 | 0015 | 025 | 038

Cc | 0004 | 0.008 | 0090 | 020

o * D SEE VARIATIONS

£ n * I%I “* E | 0205 | 0209 | 520 | 538

\ e | 0.0256BSC 0.65 BSC

* 1 7 H | 0301 | 0311 | 7.65 | 7.90

— L | 0025 | 0.037 | 063 | 095

C L a | o g° 0 g’
INCHES |MILLIMETERS

DIM [PINS =0/ S TMAX | MIN | MAX

e D | 14 |0.239|0249| 6.07 | 6.33
+| |¢ * SSOP D | 16 | 0239|0249 | 607 | 6.33
) Y D | 20 |0278|0289| 7.07 | 7.33
uinin \C[J:L[:L[:LIZi A SHRINK D | 24 [0.317|0.328] 807 | 833
ol * SMALL-OUTLINE D | 28 |0.397 | 0.407 | 10.07 | 10.33
B Al PACKAGE 21-0056A
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