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PART TEMP. RANGE mg:(’iee ff:; ?
MAXS01ACNG  0°Cto+70°C 24 Narrow Plastic DIP  +1/2
MAX501BCNG  0°Ct0+70°C 24 Narrow Plastic DIP  +3/4
MAXS0IACWG  0°Cto +70°C 24 Wide SO +1/2
MAXS01BCWG  0°Cto+70°C 24 Wide SO +3/4
MAXS01BC/D  0°Cto+70°C Dice" +3/4
MAXS01AENG -40°C to +85°C 24 Narrow Plastic DIP  +1/2
MAXS01BENG -40°C to +85°C 24 Narrow Plastic DIP +3/4
MAXS01AEWG -40°C to +85°C 24 Wide SO +1/2
MAX501BEWG —-40°C to +85°C 24 Wide SO +3/4
MAXS01AMRG -55°C to +125°C 24 Narrow CERDIP**  +1/2
MAXS501BMRG -55°C to +125°C 24 Narrow CERDIP™*  +3/4

Ordering Information continued on last page.

H — Rl Contact factory for dice specifications.
F4 T S4MA~20mANDER *  Contact factory for availability and processing to MIL-STD-883.
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MAXE01 on last page
MAXI1 /W Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at

1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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ABSOLUTE MAXIMUM RATINGS

VopDtoDGND . ..........ccuvuunn.. cenes 03V, 17V Digital Input Voltageto DGND . ............. -0.3V, Vpp
VsstoDGND .......iiiininnnnnnnnns. +0.3V, -17V Continuous Power Dissipation (any package)

VREFto AGND . ... ...ttt eiaannn +25v I0+75%C i e e, 650mwW
RFBto AGND ........ e 125V derate above +75°C ........ et ee e 10mw/°C
RAtoAGND ........... et e e . 125V Operating Temperature Ranges:

RBto AGND ..... e +25V MAX501_C__ ,MAX502.C__ ......... ... 0°Cto+70°C
RCtoAGND ............. B +25v MAX501_E_ ,MAX502_E_ ......... .. -40°C to +85°C
VouT to AGND (Note 1) ..... e Vpp +0.3V, Vss -0.3V MAX501_M__, MAX502_M__ ......... -55°C to +125°C
Vopto AGND ........... e e -0.3V, +17V Storage Temperature Range .......... . -65°C to +150°C
AGNDtoDGND ......citiiiinnnnnnnnnn -0.3V, Vop Lead Temperature (soldering, 10sec) ........... +300°C

Note 1: Voyut may be shorted to AGND, Vpp, or Vss if the power dissipation of the package is not exceeded.
Stresses beyond those 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 specification is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

Dual Supply (Vpp = +11.4V to +15.75V, Vgg = -11.4V to -15.75V, VREF = +10V, AGND = DGND = 0V, R_ = 2kQ, C_ = 100pF, all grades,
Ta = TMIN to Tmax, unless otherwise noted.) (Note 2)

PARAMETER [ SYMBOL [ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 12 Bits
MAX501/502A +1/2
Ta=+25°C
) MAX501/502B +3/4
Relative Accuracy INL LSB
Ta-T 0T MAX501/502A +3/4
= TMIN to
A MAX MAX501/502B +1
Differential Nonlinearity DNL +1 LSB
Ta=+25°C +1
Zero-Code Offset Error MAX501/502_C/E +2 mV
Ta = TMIN to Tmax
MAX501/502_M +3
- AVos/ o
Offset Temperature Coefficient ATemp 15 nvade
RFB, VouT connected +3
. RC or RB connected to Vour, :
Gain Error VREF = 5V +4% LSB
RA, VouT connected, VREF = 2.5V +6
. - AGain/ o
Gain Temperature Coefficient ATemp +1 ppm/°C
Reference Input Resistance RFB 8 12 16 kQ
Application Resistor
Ratio Matching RA to RB to RC match 0.5 %
VI 1K1/
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ELECTRICAL CHARACTERISTICS (continued)

Dual Supply (Vpp = +11.4V to +15.75V, Vss = -11.4V to -15.75V, VREF = +10V, AGND = DGND = 0V, R = 2kQ, C = 100pF, all grades,
Ta = TMIN to Tmax, unless otherwise noted.) (Note 2)

PARAMETER ] SYMBOL [ CONDITIONS MIN TYP MAX | UNITS
DIGITAL INPUTS
Input Current | VIN =0V and V L S = A
nput Curren IN IN = and vpp
P TA = TMIN to Tmax +10 B
Input Low Voltage ViL 0.8 Vv
Input High Voltage ViH 24 \
Input Capacitance CiN 7 pF
POWER SUPPLIES
s v Volt. Vob 11.40 15.75 y
upply Voltage
9 Vss -11.40 -16.75
Ia]s} VouT unloaded 10
Supply Current mA
Iss VouT unloaded 4
VREF = -10Vv
: Vpp = 15V £ 5%
AGain/AVpp +0.02
VREF = -8.9V
5 VoD = 12V + 5%
Power-Supply Rejection PSR %/%
VREF = 10V
. Vgs = -15V = 5%
AGain/AVss +0.02
VREF = 8.9V
Vgs = -12V = 5%

DYNAMIC PERFORMANCE (Note 3)

Output-Voltage Settling Time ts To £0.01% of full scale 5 us
Slew Rate SR 5 V/us
DAC Glitch Impulse Major carry transition 450 nV-s
Niultiplying Feedthrough Error VREF = £10V at 10kHz, DAC = all Os 5 mVp-p
g:rl‘tgw(?:tlr{: Small-Signal 3 MHz
Full-Power Bandwidth 250 kHz
Total Harmonic Distortion THD VREF = 6Vgms at 1kHz -90 dB
OUTPUT CHARACTERISTICS
Open-Loop Gain Avo RFB not connected, Vout = £10V, R = 2kQ 90 dB
Output Resistance Ro 0.2 0
Short-Circuit Current Ta =+25°C 20 mA
Ottt Noiss Vokage 0.1Hz to 10Hz, Ta = +25°C 2 HVRMS
f=1kHz, Ta = +25°C 25 nV/\/Hz
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TIMING CHARACTERISTICS (See Figures 1a, 1b)

Dual Supply (Vpp = +11.4V to +15.75V, Vss = -11.4V to -15.75V, VREF = +10V, AGND = DGND = 0V, R = 2kQ), C_ = 100pF, all grades,
Ta = TMIN to Tmax, unless otherwise noted.) (Note 2)

PARAMETER |SYMBOL I CONDITIONS MIN TYP MAX | UNITS
MAX501
Chip Select to Write-Setup Time tcs 0 ns
. Ta=+25°C 55
Write Pulse Width twR ns
Ta = TMIN to TmAX 70
) MAX501_C/E 50
Data-Setup Time tos ns
MAX501_M 60
Data-Hold Time toH 10 0 ns
LDAC Pulse Width tLDAC 70 ns
CLR Pulse Width tcLR 70 ns
SET Pulse Width tsET 200 ns
MAX502
Chip Select to Write-Setup Time tcs 0 ns
Ta=+25°C 40
Write Pulse Width twR MAX502_C/E 50 ns
Ta = TMIN to Tmax
MAX502_M 60
. MAX502_C/E 50
Data-Setup Time tps ns
MAX502_M 60
Data-Hold Time toH 10 0 ns

Note 2: VouT must be less than Vpp - 2.5V and greater than Vss + 2.5V to ensure correct operation. Performance at supplies other
than Vpp = +15V and Vss = -15V is guaranteed by PSRR tests. Leave unused feedback resistors floating.
Note 3: Dynamic Performance and Output Characteristics are included for design guidance and are not subject to test.
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FREQUENCY RESPONSE, OUTPUT VOLTAGE SWING
GAIN = -1 vs. RESISTIVE LOAD
+180 __ 28 T
PH w Vpp = +15V
'EE‘\\ +q0 & 2 Vs =-15V ,/
. N 0 & % VREF = 30Vp-» @ tkHz
(=]
GAIN N\ = = /
o 8 N -9 2 4 16
g N 4 =
= -1 N\ -180 & - /
S \ 3 7
Vpp = +15V 8
-32 —V53='15V /
VREF = 20Vp.p 4
-40 [~ DAC CODE: 11 .. 111
100 1k 10k 100k 1M 10M 1 10 100 1k 10k
FREQUENCY (Hz) LOAD RESISTANCE (Q)
NOISE SPECTRAL DENSITY THD vs. FREQUENCY
T Voo = +15V 5y
< 300 Ve = 15V EDD = +1155\\;
= VREF = OV 25 V‘ESEF = BVaus
= \ DAC CODE: 1. 1117 DAC CODE: 11 . . . 111
2 o0 GAIN = 1 GAIN = -1
w —_—
AN g 0
< \\ py
o (=]
— X=
[
fg 100 \ e /
UD_O __..--""/
= -100
10 100 1k 10k 100k 100 1K 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz)
MULTIPLYING FEEDTHROUGH MULTIPLYING FEEDTHROUGH
ERROR ERROR vs. FREQUENCY
: 200 :
Vpp = +15V
= 160 Vgg = -15V l
= — VREF = 20Vp_p
. g@%ﬁv g DAC CODE: 00 . . . 000
GND | T 10 [CAINZO
=
_____ 2 /
g 80
4 Vour = 4
GND (FEEDTHROUGH) 3
5mV/DIV . B
20us/DIV 100 1k 10k 100k M

FREQUENCY (Hz)
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fcs
— {5 —
CSLSB OR J/
CSMSB

R \ /

tpg — |- tpy

DATA DATA VALID

fLoac ==
LDAC

[— oy —

+~tcm‘—‘*|

CLR \ /

B1a. MAX501 21 37X

tes

|-—1cs
cS

S \
WR N //
tns — - tDH —
DATA DATA VALID
E1bh. MAX502 % 1 2 > J[XA _ NOTES:
1. Al input signal rise and fall times measured from 10% to 90% of +5V, tg = tr = 20ns.

+
2. Timing measurement reference level is Vin * Vi
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i &R
MAXS501 MAXS502
®F | B 1 ke L RF | B " ke
1| vouT | BEHH : 1| VOUT | BEHAN
2 | [DAC | ¥@H#AiO— KDACAH., 7UF 70— | | 21| D11-D2 | F—%E 5 ~2~11 (MSB)
3 | SET | DACLYZATANTUC “17 £y b (12 [ beND | FevsnTILE
4 CLR | DACLYRZFATIC “2” £#4 v b 113,14 D1,00 | F—%E v F0~1(LSB)
58 | D7-D4 | F—&Ey hT~4 15 | WR | 31 FAN, PUF<TO-
9 | D3OI | F—&E Y h3ELIE11 16 [ FyTeLI MAH. PU7 70—
10 | D2/D10 | F—4Ew h2E 1210 17 | VRFF | DACUZ 7L >RBEAN
1| DUD9 | F-%Ey M ELIEY i 18 | AGND | 7#05 95> F
|12 | DGND | FrYsNTFLK '- 19 Vs | —12~+15VEBAH
| 13 | DOD8 | F—2Ew hOH/I28(LSB) 20 Voo +12~—15VEBEA S
;’*14 CSLSB | LSBF v 7+ L 7 bAH, PV 57+« T 00— 21 RA R4 —1) > JiR# © RA=4RFB
|15 | WR | 51 MAH. PUFcTO- 22 RB R4 —1) > JiE# © RB=2RFB
| 16 | CSMSB | MSBF v 7L 7 hAD, 79571 F0— 23 RC R4 —\ > FiE# © RC=2RFB
17 | VRFF | DACU 7 7L > ABEAH 24 | RFB | 70— KNy SRR
18 | AGND | 7405452 K
19 Vss | —12~+15VEBAD
20 Voo +12~—15VEIRA A
21 | RA R4 —1) > K © RA=4RFB
22 RB 47—V > JiK# © RB=2RFB
23 | RC | A% —U>Jif# 1 RC=2RFB
24 | RFB | 71— KNy 2l ]

VAV ) 4 VY]
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0 1 R 1 1 1 AHL U ZARIIFRINA RSB £ » F
R 1 0 1 1 1 ADL S ARIZTRISA R (LSB) &S w F
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100k
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0000 0000 0000 ov
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IKEWVWT. DACLYRAFIZL20&EL 1 2XHIZIO-FT 3
ZEWCLOTHELET,
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MAX502v /207ty A 9472 —2

16y hYA4 2070y HYRAF A
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- ADDRESS
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VI K200
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P _
1 CS
— 15 —
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D0-D15 16-BIT DO-D11
LATCH 2
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14
D0-D15 > 00-D11
| ¢
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8w hTA4 0070 HYRTL
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10. MAX501 & 8085A/8088 D1 &2 7 1 — A

EVERE (\E)
TOP VIEW
\—
Vour (1] 23] RFB
(DA [2] 73] RC
SET (3] 22] RB
CLR[(2] mAaxim [21] RA
07 (5] MAX501 [20] Vo
06 [} [19] Vss
D5 (7] 18] AGND
D4 (8] [17] VREF
D3/D11 (9] [16] CSMSB
02/D10 (30 (5] WR
D1/09 (31] [14] CSLSB
DGND [32] 73] D0/D8
DIP/SO
BIE ()
PIN- ERROR
PART TEMP. RANGE PACKAGE (LSBs)
MAX502ACNG ~ 0°C to +70°C 24 Narrow Plastic DIP ~ 1/2
MAX502BCNG  0°C to +70°C 24 Narrow Plastic DIP ~ 3/4
MAX502ACWG  0°C to +70°C 24 Wide SO 1/2
MAX502BCWG  0°C to +70°C 24 Wide SO 3/4
MAX502BC/D  0°Cto +70°C Dice’ 3/4
MAX502AENG -40°C to +85°C 24 Narrow Plastic DIP  1/2
MAX502BENG -40°C to +85°C 24 Narrow Plastic DIP  3/4
MAX502AEWG -40°C to +85°C 24 Wide SO 1/2
MAX502BEWG -40°C to +85°C 24 Wide SO 3/4
MAX502AMRG -55°C to +125°C 24 Narrow CERDIP** 12
MAX502BMRG -55°C to +125°C 24 Narrow CERDIP**  3/4

Contact factory for dice specifications.
Contact factory for availability and processing to MIL-STD-883.
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