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PART TEMP. RANGE PIN-PACKAGE
MAX522CPA 0°C to +70°C 8 Plastic DIP
MAX522CSA 0°C to +70°C 8S0O
MAX522EPA -40°C to +85°C 8 Plastic DIP
MAX522ESA -40°C to +85°C 8S0
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022uF = L o1pF
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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND .t -0.3V, +6V
Digital Inputs and Outputs to GND -0.3V, (Vpp + 0.3V)
-0.3V, (Vpp + 0.3V)
OUTA, OUTB (NOTE 1)...coviiiiiiiiiiiiicie i Vbp
Continuous Power Dissipation (Tp C)

Plastic DIP (derate 9.09mW/°C above +70°C)

SO (derate 5.88mW/°C above +70°C)

Operating Temperature Ranges

MAX522E_ A
Storage Temperature Range
Lead Temperature (soldering,

0°Cto +70°C
-40°C to +85°C
.-65°C to +165°C

Note 1: The outputs may be shorted to Vpp or GND if the package power dissipation is not exceeded. Typical short-circuit current to

GND is 50mA.

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

(Vpp = +2.7V to +5.5V, REF = Vpp, Ta = Tmin t0 Tyax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER l SYMBOL l CONDITIONS MIN TYP MAX l UNITS

STATIC PERFORMANCE

Resolution N 8 Bits

Differential Nonlinearity DNL Guaranteed monotonic +1 LSB

Integral Nonlinearity INL (Note 2) +1.5 LSB

Total Unadjusted Error TUE (Note 2) *1 LSB

(Z:iré)ﬁﬁ::?eﬁ Temperature 100 WeC

o _ 4.5V < Vpp < 5.5V, REF = 4.096V 0.01

Power-Supply Rejection Ratio PSRR %I%
2.7V <Vpp < 3.6V, REF = 2.4V 0.015

REFERENCE INPUTS

Reference Input Voltage Range GND Vbb Vv

Reference Input Capacitance 25 pF

Reference Input Resistance RRer (Note 3) 8 kQ

Reference Input Resistance 2 MO

(shutdown mode)

DAC OUTPUTS

Output Voltage Range 0 REF \Y

. DAC A 0.1

Capacitive Load at OUT_ uF

DAC B 0.01
X DAC A 50

Output Resistance Q
DAC B 500

DIGITAL INPUTS

Input High Voltage ViH (0.7)(VpD) \%

Input Low Voltage Vi (0.3)(VpD) \%

Input Current N Vin =0V or Vpp 0.1 +10 HA

Input Capacitance Cin (Notes 4, 5) 10 pF

MAXIM
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ELECTRICAL CHARACTERISTICS (continued) g
(Vpp = +2.7V to +5.5V, REF = Vpp, Ta = Tmin t0 Tpmax, unless otherwise noted. Typical values are at Ta = +25°C.) b
PARAMETER | sYmBOL | CONDITIONS [ MIN  TYP  MAX | UNITS *
DYNAMIC PERFORMANCE
Voltage-Output Slew Rate SR CL =0.1pF (DAC A), CL = 0.01pF (DAC B) 0.1 Vius u'
o CL = 0.1pF (DAC A) 70 M
Voltage-Output Settling Time To +¥,LSB Hs N
CL = 0.01pF (DAC B) 70
Z;gl]jltglrgssetitl:zrough All Os to all 1s 10 nv-s
POWER SUPPLIES
Supply Voltage Range Vbb 2.7 55 \Y
. Vpp = 5.5V 1.3 2.8
Supply Current IbD All inputs = 0V mA
Vpp = 3.6V 0.9 25
Shutdown Supply Current Vpp = 5.5V 0.1 HA
TIMING CHARACTERISTICS (Note 4)
(Vpp = +2.7V to +5.5V, Ta = TN t0 Tmax, unless otherwise noted.)
PARAMETER ] SYMBOL ] CONDITIONS MIN TYP MAX | UNITS
SERIAL INTERFACE TIMING
CS Fall to SCLK Rise Setup Time tcss 150 ns
SCLK Rise to CS Rise Setup Time tCSH 150 ns
DIN to SCLK Rise Setup Time tps 50 ns
DIN to SCLK Rise Hold Time tDH 50 ns
SCLK Pulse Width High tcH 100 ns
SCLK Pulse Width Low tcL 100 ns
CS Pulse Width High tcsPWH 200 ns

Note 2: Reduced digital code range (code 24 through code 232) is due to swing limitations of the output amplifiers. See Typical

Operating Characteristics.

Note 3: Reference input resistance is code dependent. The lowest input resistance occurs at code 55hex. Refer to the Reference
Input section in the Detailed Description.

Note 4: Guaranteed by design. Not production tested.

Note 5: Input capacitance is code dependent. The highest capacitance occurs at code 00hex.
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(Ta = +25°C, unless otherwise noted.)

OUTPUT VOLTAGE vs.
OUTPUT SOURCE CURRENT (Vpp = 3V)
3.5 T <
3.0 [ = = %
S 25 - P
o
2
5 20 [ i l H
o
>
£ 15 HHHIHHH ||
z
5
3 1.0 i H
REF = V/pp = 3V
0.5 [7IcODE = ALL 1s || 1
o L il
00001 0.001 001 01 1 10 100
OUTPUT SOURCE CURRENT (mA)
TOTAL UNADJUSTED ERROR
vs. DIGITAL CODE
0 T T T 1 3
DAC A LOADED WITH 5mA H
Lo MR
-0 | DAC B LOADED WITH 0.5mA __ T\
215 \
2
: \
2-20 \
25
-30
REF = Vpp = 3V
35 | | |

0 32 64 9 128 160 192 224 255
DIGITAL CODE

SHUTDOWN SUPPLY CURRENT
vs. TEMPERATURE
45

i 4.0

REF=Vpp=5V
L ALL LOGIC INPUTS = 5V I

MAX522 TOC-07

= ALL DACs SET TO ALL 1s
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OUTPUT VOLTAGE vs.
OUTPUT SOURCE CURRENT (Vpp = 5V)

MAX522 T0C-02

| REF=Vpp=5V
CODE = ALL 1s

0001 0.001 0.01 01 1 10
OUTPUT SOURCE CURRENT (mA)

100

POSITIVE SUPPLY CURRENT
vs. SUPPLY VOLTAGE

T
| REF=Vpp ‘ ‘ ‘
ALL LOGIC INPUTS GROUNDED

MAX522 TOG-05

25 30 35 40 45 50 55
Vop (V)

REFERENCE FEEDTHROUGH
vs. FREQUENCY

Voo =3y ”\HN RUILWNL

mer = 0V T0 2.9V SINE WAVE
[~ NO LOAD
CODE = ALL 0s

MAX522 T0C-08.

DACA, B
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(Ta = +25°C, unless otherwise noted.)

REFERENCE SMALL-SIGNAL
FREQUENCY RESPONSE

CCcSXVIN

MAX522 T0C-10

|
{DAC A

7/

-20

-40

RELATIVE OUTPUT (dB)

-60 G
Vpp =3
/IRer = 1.5V DC WITH £40mVp.p
-g0 |SINE WAVE SUPERIMPOSED

01k 1k 10k 100k 1M 1OM
FREQUENCY (Hz)

LINE-TRANSIENT RESPONSE (OUTA) CLOCK FEEDTHROUGH (OUTA)

314 A
: D —— L
................. 2.86V s
8 B
20ps/div 1us/div
REF =2.56V, NO LOAD, CODE = ALL 1s CS =HIGH

A Vpp, 100mV/div

A: SCLK, 333kHz, 0V T0 2.9V, 2V/div
B: OUTA, 500pV/div

B: OUTA, 2mV/div
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(Ta = +25°C, unless otherwise noted).

POSITIVE SETTLING TIME (DAC A)

2ev | ¥ |

#":

20ps/div

Vpp =3V, REF =Vpp, RL = 1kQ, CL =0.1pF,
ALL BITS OFF TO ALL BITS ON

A: CS, 2v/div

B: OUTA, 20mV/div

TIME EXITING SHUTDOWN MODE

20ps/div
Vpp =3V, REF =Vpp, RL = 1kQ, C = 0.1pF,
DAC LOADED WITH ALL 1s

A: CS, 2v/div
B: OUTA, 1V/div

POSITIVE SETTLING TIME (DAC B)

eV | v ]

A

B
20ps/div

Vpp =3V, REF = Vpp, RL = 10kQ, G = 0.01pF,

ALL BITS OFF TO ALL BITS ON

A: TS, 2v/div

B: OUTB, 20mV/div

OUTPUT VOLTAGE NOISE (DC TO 1MHz)

OUTA
200uV/div

2ms/div

DIGITAL CODE = 80, REF = Vpp, NO LOAD
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SHOWN FOR ALL 1s ON DAC

01 DACOOOOOO

gboobooooooo

JooooooOooooooooCS)oouoooooon
goboooboooooooboboobuoobbooooo
gooooobooooboooobooobooood
(SCLKyDooooouopoopoouoopooopoooo
gooooooOooooooooooosvMHzZOOODDO

goooMsBOOOOOOOO100160000000
0ooDO00o00oOoOocsSoooooo(@o)oooon
goooooobooobobobogoooz20bosOno0Og
goooooobooobDoobobooo0osonooonog
Jooooo0oooOoO0oO0ooocSoooooooo
ObACOODOOODOOODOOODOOODOOODODOODODO
000o0000o0o0ooooooobAcOOOODOO
gooooooooooooooboooobooo

01. 0DO0O0DOOO0ODOon

BO* DAC Data Bit 0 (LSB)
Bl DAC Data Bit 1
n B2 DAC Data Bit 2
E B3 DAC Data Bit 3
E B4 DAC Data Bit 4
a B5 DAC Data Bit 5
B6 DAC Data Bit 6
B7 DAC Data Bit 7 (MSB)
LA Load Reg DAC A, Active High
" LB Load Reg DAC B, Active High
'cT_: uB4 Uncommitted Bit 4
6‘ SA Shut Down DAC A, Active High
E SB Shut Down DAC B, Active High
§ UB3 Uncommitted Bit 3
uB2 Uncommitted Bit 2
UB1** Uncommitted Bit 1

* Clocked in last.
**Clocked in first.

0000000000000000000000
0D20000000000000000000000
0016000000000800000000008000
000000000000000800000000O0
00000000000000000000000
10000000000000000UBKOOO0O0N)
0000000000000000000000000
000000000000000000000000
0000000000000000000(B0)0LSBO
0020
03016000000000000000000000
0000000000

*160] J 80(1000 0 128)10 DACO 0 O O AD O BO
oood

eDACADCODACBOOOOOOO
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s b
INSTRUCTION k
SOIK EXECUTED (.g
OPTIONAL N
UB1 UB2 UB3 SB SA UB4 LB LA D7 D6 D5 D4 D3 D2 D1 DO
(CONTROL BYTE) (DATA BYTE)
02 MAX522030000000000000000ODODO
2. DO0O0O0O0O0OO0O0bOoooOooooboobon
CONTROL DATA
FUNCTION
UB1|UB2|UB3| SB | SA |UB4| LB | LA B/ B6 | B5 (B4 | B3 | B2 | B1 BO
MSB LSB
X X 1 * * 0 0 0 X X X X X X X X | No Operation to DAC Registers
X X 1 * * 0 0 0 Unassigned Command
X X 1 * * 0 1 0 8-Bit DAC Data Load Register to DAC B
X X 1 * * 0 0 1 8-Bit DAC Data Load Register to DAC A
X X 1 * * 0 1 1 8-Bit DAC Data Load Both DAC Registers
X | X 1 0 0 0 * * X | X | X | X | X | X | X | X |AlDACs Active
X X 1 0 0 0 * * X X X X X X X X | Unassigned Command
X | X 1 1 0 0 * * X | X | X | X | X | X | X | X |ShutDownDACB
X X 1 0 1 0 * * X X X X X X X X | Shut Down DAC A
X X 1 1 1 0 * * X X X X X X X X | Shut Down All DACs

X = Don't care.
*= Not shown, for the sake of clarity. The functions of loading and shutting down the DACs and programming the logic can be combined in a single
command.

03. 1e0000000d

Loaded Loaded
in First in Last

UB1 | UB2 | UB3 SB SA UB4 LB LA B7 B6 B5 B4 B3 B2 B1 BO

X X 1 0 0 0 1 1 1 0 0 0 0 0 0 0
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B7|B6|B5|B4|B3|B2|B1|B0

e < 5]
56

+REF x gg@
56
REF

cl28o _

+REF x =
56U 2

e«
56

+REF x %@
56

ojofofojojojojo| ov

Note:
. 010
1LSB = REF x 278 :REFXBZLH

U where D = Decimal

ANALOG OUTPUT = REF x
HE H Value of Digital Input
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INCHES MILLIMETERS
lt——  —— DIM
MIN | MAX | MIN | MAX
D l * ft—— E] — - A — 0.200 — 5.08
Al | 0.015 - 0.38 -
+ A \Ag A2 | 0125 [ 0175 | 318 | 445
A A2 + A3 | 0.055 | 0080 | 1.40 | 2.03
* ¥ i . B | 0.016 | 0.022 | 041 | 0.56
; i Bl | 0.045 | 0.065 | 1.14 | 1.65
i + ! ' c | 0008 | 0.012 | 020 | 0.30
L a1 B N " D1 | 0.005 | 0.080 [ 043 | 2.03
¥ il e 07-15 I E | 0300 | 0.325 | 7.62 | 8.26
| C - E1 [ 0240 | 0.310 | 610 | 7.87
€ el || |—B1 A e | 0.100 - 2.54 -
B —| | eA | 0.300 _ 7.62 -
eB——| eB | - 0.400 - 10.16
*‘ = D1 L | 0115 [ 0150 | 292 | 381
e ey . INCHES _ |MILLIMETERS
Plastic DIP  |PKG|DIM |PINSI-gi==msmaiN T MAx
PLASTIC P [ D [ 8 [03480390] 884 | 9.01
DUAL-IN-LINE P D 14 |0.735 | 0.765 | 18.67 | 19.43
P | D | 16 |0.745 | 0.765 | 18.92 | 19.43
PACKAGE P | D | 18 |0.885 | 0.915 | 22.48 | 23.24
—r—7 jeo ot (0.300in.) P | D | 20 [1.015 |1.045 [25.78 | 26.54
N | D | 24 | 1.14 |1.265 |28.96 | 32.13
21-0043A
o INCHES MILLIMETERS
MIN | MAX | MIN [ MAX
A | 0.053 | 0069 | 1.35 | 175
D/ + AL | 0.004 | 0.010 | 0.0 | 0.25
o B | 0014 | 0.019 | 035 | 0.49
( * A * j%LO 8 C | 0.007 | 0010 | 019 | 0.25
A\ * E | 0150 | 0.157 | 3.80 | 4.00
* * [ 1 7 e 0.050 1.27
lelm |l L H [ 0228 [ 0244 | 580 [ 6.20
B c L —t| | L | 0016 [ 0050 [ 0.40 | 1.27
i INCHES  |MILLIMETERS
f Narrow SO DIM [PINS 70N TMAX | MIN | MAX
E H SMALL-OUTLINE D | 8 [0.189[0.197 [ 4.80 | 5.00
‘ PACKAGE D 14 |0.337 |0.344 | 855 | 8.75
. D | 16 | 0.386 |0.394 | 9.80 | 10.00
_Y (0.150in.) TT00M1A

<FIN-IPICHRREH

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time.
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