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MAX152CPP 0°Cto +70°C 20 Plastic DIP
MAX152CWP 0°Cto +70°C 20 Wide SO
MAX152CAP 0°Cto +70°C 20 SSOP
MAX152C/D 0°Cto +70°C Dice*
MAX152EPP -40°C to +85°C 20 Plastic DIP
MAX152EWP -40°C to +85°C 20 Wide SO
MAX152EAP -40°C to +85°C 20 SSOP
MAX152MJP -55°Cto +125°C 20 CERDIP**

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

ZrroiarFATIG A EEE
VoD
12 s TOP VIEW o
VREF+ > PWRDN VIN 20] VoD
-BI
VREF- iyl Do (LsB) [2] 19] Vss
1
Vin 14 g M . b1 [3] 8] PwWRON
bl __THHEE - gg—?? o2 [4] 17] D7 (Mse)
4BT = STATE our 3 [5] MmAaxim [g] g
DAC = — IDRIVERS]] 3 MAX152
[ - — PINS E
> 25 wrRDY [6 [15] D5
16| El w17 MoDE [7 | [14] D4
& » 5 o
TIMING AND CONTROL CIRCUITRY aND fio] 7] VREF-
10 7 Y6 13 s g 19
GND MODE WR/RDYSS RO INT Vss DIP/SO/SSOP
VI 211/l

WV AN/ s aregistered trademark of Maxim Integrated Products.

CSIXVIN



MAX152

+3V,8Ew,
JA/IND =S NEFE(TADC

ABSOLUTE MAXIMUM RATINGS

VDD 10 GND L -0.83Vto +7V Continuous Power Dissipation (Ta = +70°C)
VGG 10 GND Lo +0.3Vto -7V Plastic DIP (derate 11.11mW/°C above +70°C) .......... 889mwW
Digital Input Voltage to GND ... -0.3V, (Vpp + 0.3V) Wide SO {(derate 10.00mW/°C above +70°C}.............. 800mwW
Digital Output Voltage to GND .................. -0.3V, (Vpp + 0.3V) SSOP (derate 8.00mW/°C above +70°C) ..o 640mwW
VREF+ 10 GND.....oooiiiie e (Vgs - 0.3V) to (Vpp + 0.3V) CERD!P (derate 11.11mW/°C above +70°C).............. 889mwW
VREF- to GND (Vgg - 0.3V) to {Vpp + 0.3V) Operating Temperature Ranges:
VTN R X c 1o JO R ——— {Vgg - 0.3V) to (Vpp + 0.3V) MAXIB2C__ oo 0°C to +70°C
MAX152E__
MAXIB2MUP .
Storage Temperature Range
Lead Temperature (soldering, 10sec) ... +300°C

Stresses beyond those fisted under “Absolute Maximum Ratings” may cause permanent damage (o 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 0
absolute maximum rating conditions for extended periods may affect de vice reliability.

ELECTRICAL CHARACTERISTICS
(Unipolar input range, Vpp = 3.0V 10 3.6V, GND = 0V, Vgg = GND, VREF+ = 3.0V, VREF- = GND, specifications are given for RD
made (pin 7 = GND), Ta = Tmin to Tmax, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS MIN TYP  MAX UNITS

ACCURACY (Note 1)
Resolution ' N 8 Bits
Total Unadjusted Error TUE Unipolar range +1 LSB
Differential Nonlinearity DNL No-missing-codes guaranteed +1 LSB
Zero-Code Error (Note 2) Unipolar and bipolar modes +1 LSB
Full-Scale Error (Note 2) Unipolar and bipolar modes +1 LSB
DYNAMIC PERFORMANCE (Note 3)

MAX152C/E, fSAMPLE = 45
Signal-to-Noise Plus S/N+D) 400kHz, fiy = 30.273kHz 4B
Distortion Ratio MAX152M, fsAMPLE = 340kHz, 45

fiN = 30.725kHz

MAX152C/E, fsampLE = 50

400kHz, fjy = 30.273kHz :
Total Harmonic Distortion THD dB

MAX152M, fsamPLE = 340kHz, 50

fin = 30.725kHz
MAX152C/E, fsamPLE =

400KHz, fiy = 30.273kHz 50
Spurious-Free Dynamic Range ——— dB
MAX152M, foampLe = 340kHz,
fiy = 30.725kHz 50
Input Full-Power Bandwidth VIN = 3.0Vpp 03 MHz
Maximum Input Slew Rate, Tracking 0.28 05 Vius
ANALOG INPUT
Input Voltage Range ViN VREF- VREF+ Vv
Input Leakage Current N Vgg < Vin < VDD +3 HA
input Capacitance CiN 22 pF
REFERENCE INPUT
Reference Resistance RREF 1 2 4 kQ
VREF+ Input Voltage Range VREF- Vbo Vv
VREF- input Voltage Range Vgg VREF+ v
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ELECTRICAL CHARACTERISTICS (continued)
(Unipolar input range, Vpp = 3.0V 10 3.6V, GND = 0V, Vgg = GND, VREF+ = 3.0V, VREF- = GND, specifications are given for RD
mode (pin 7 = GNDY), Ta = Tpin to Tmax. unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX | UNITS
LOGIC INPUTS
Inout High Voltage v CS, WR, RD, PWRDN 2.0 y
nput Hi
put Figh Vollag ™A TMODE 24
| t Low Volt v CS, WR, RD, PWRDN 0.66 v
n
put Low Voltage INL TTODE 08
CS, RD, PWRDN +1
Input High Current Ik WR +3 HA
MODE 15 100
Input Low Current Iine CS, WR, RD, PWRDN, MODE *1 pA
Input Capacitance (Note 4) Cin CS, WR, RD, PWRDN, MODE 5 8 pF
LOGIC OQUTPUTS
INT, DO-D7, Igink = 20uA 0.1
Output Low Voltage VoL INT, DO-D7, Ik = 400pA 0.4 v
RDY, Igink = TMA 0.4
INT, DO-D7, Isource = 20pA Vpp-0.1
High Volt \' —
Output High Voltage OH INT, DO-D7, Isoumen = 4000A Voo 0.4 \Y
Floating-State Current kG D0-D7, RDY +3 HA
Floating Capacitance (Note 4) Cour DO-D7, RDY 5 8 pF
POWER REQUIREMENTS
Positive Supply Voltage Voo 3.0 36 v
Negative Sunoly Volt v Unipolar operation GND v
egative supply Voltage 58 Bipolar operation (Note 2) -36 -3.0
MAX152C, CS =RD =0, o5 5
PWRDN = Vpp ’
Vop = 3.6V S
MAX152EM, CS =RD =0, 55 6
PWRDN = Vpp ;
Positive Supply Current Iop — mA
MAX152C, CS =RD =0, 15 3
PWRDN = Vpp :
Vpp = 3.0V EN—
MAX152EM, CS =RD = 0, 15 35
PWRDN = VDD : .
Power-Down Vpp Current CS=RD =Vpp,
(Note 5) PWEDN =0 MAX152C/EM 1 50 HA
Negative Supply Current Iss CS =RD =0, PWRDN = Vpp 1 50 BA
Power-Down Vgg Current CS =RD = Vpp, PWRDN = 0 1 25 pA
Power-Supply Rejection PSR Vpp =3.3V110% +1/16  +1/4 LSB

Note 1:

Note 2:
Note 3:
Note 4:
Note 5:

AKXV

Accuracy measurements performed at Vpp = 3.0V, unipolar mode. Operation over supply range is guaranteed by power-
supply rejection test.

Bipolar tests are performed with VREF+ = +1.5V, VREF- = -1.5V, Vgg = -3.0V.

Unipolar input range, VN = 3.0Vp.p, WR-RD mode, Vpp = 3.0V

Guaranteed by design.

Power-down current increases if control inputs are not driven to ground or Vpp.

CSIXVIN
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TIMING CHARACTERISTICS

(Unipolar input range, Vpp = 3V, Vgg = 0V, Ta = +25°C, unless otherwise noted.) (Note 6)

MAX152

ALL GRADES MAX152C/E MAX152M
PARAMETER SYMBOL CONDITIONS Ta=+25°C Ta=TmNnto Tmax | Ta =Tmin 10 Tmax | UNITS
MIN TYP MAX MIN MAX MIN MAX
Conversion Time tRD < UNTL.
(WR-RD Mode) 'eWR | C= 100pF 18 2.08 24 us
Conversion Time
(RD Mode) tcro 2.0 2.3 2.6 s
Power-Up Time tup 09 1.2 1.4 us
CSto RDWR
Setup Time tess 0 0 0 ns
CSto RD.WR
Hold Time tosH 0 0 0 ns
CS to RDY CL = S0pF,
Dolay DY | Re - 5.1k o Vop 100 120 140 ns
Data Access Time - tcrp icap tcrp
(RD Mods) (Note 7) | tacco | Cu = 100pF +100 +130 +150 ns
RD to INT Delay = 50pF
(RD Mode) tNTH CL = 50p 100 160 170 180 ns
Data Hold Time
(Note 8) toH 100 130 150 ns
Delay Time Between
Conversions tp 450 600 700 ns
WR Pulse Width twr 0.6 10 0.66 10 08 10 ns
Delay Time Between
WR and RD Pulses tRD 08 09 10 Hs
o WR-RD mode,
RD Pulse Width trReapt | determined by tacoy | 400 500 600 ns
(Figure 6)
) WR-RD mode,
(Drjl;?eﬁ}t;cess fime tacct | tRp <t CL = 1000F 400 500 600 ns
(Figure 6)
RD to INT Delay tri 300 340 400 ns
WH to INT Delay tnte | CL=50pF 07 145 1.6 1.8 us
WR-RD mode,
S ' tRp > tiNTL.
D Pulse Width IREAD2 | Sotermined by taccz 180 220 250 ns
(Figure 5)
! WR-RD mode,
&aétaeﬁ;c)cess Time taccz | tgp <tinm. CL=100pF 180 220 250 ns
(Figure 5)
WA to INT Delay tiwr | oo Mo 180 200 240 | ns
Data Access Time Stand-alone mode,
After INT {Note 7) tio CL = 100pF 100 130 150 ns

Note 6:

Input control signals are specified with tr = tf = 5ns, 10% to 90% of +3.0V, and timed from a voltage level of 1.3V. Timing

delays get shorter at higher supply voltages. See the Converson Time vs. Supply Voltage graph in the Typical Operating

Characteristics to extrapolate timing delays at other power-supply voltages.
See Figure 1 for load circuit. Parameter defined as the time required for the output to cross 0.66V or 2.0V.
See Figure 2 for load circuit. Parameter defined as the time required for the data lines to change 0.5V.

Note 7:
Note 8:
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EEBIFFE
{Ta=+25°C, unless otherwise noted).
CONVERSION TIME EFFECTIVE BITS vs.
vs. AMBIENT TEMPERATURE SIGNAL-TO-NOISE RATIO INPUT FREQUENCY, WR-RD MODE
18 - - ' : 8.0
54 b H ! ™~
B 1A 0 ' iy =3027 kHz 75 N
o 14 e ; ™ fsampiE = 400ksps ™ )
o s 20 : | SNR=-48.2B 70 \
o 12 = 2 rm—y @
g Vpp = 3.6V LT g : ‘. f : 5 65
2 10 ,/// il e s P Z 0
8 P /// Vpp = 3.3V % 5 ! % : ; 3 -
2 08 A0 o : £ 55
= v 7 A T \
[=} // Vpp = 3.0V 50 | Vpo = 3.0V
= 06 7 i fSAMPLE = 400kHz
& 45 | Viy=288Vpp
o TA = TMIN to TMAX
04 40
60 20 20 60 100 140 40 80 120 160 1k 10k 100k M
TEMPERATURE (“C) FREQUENCY (kHz) INPUT FREQUENCY (Hz)
CONVERSION TIME NORMALIZED TIMING AVERAGE POWER CONSUMPTION
vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE vs. CONVERSION RATE USING PWRDN
1400 10000
g 10 v I 3.0V
w 10 R pp = 3.
1300 AN " \ /
\ o8 < 1000 4
1200 \ 2 09 =
— wi
g \ S| N &
21100 S = 08 N 3 100
(=} N o
1000 \\ £ 47 ™. S /
e ~N “ 0
= Y
™ = N
900 \\ E 06 \\
800 !
28 30 32 34 36 38 40 28 30 32 34 36 38 40 110 100 tk 10k 100k 1M
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) CONVERSIONS/SEC
SUPPLY CURRENT ERROR
vs. SUPPLY VOLTAGE vs. POWER-UP TIME
6 I — 5 i
R, / i I J I :
| | \ Vpp=3.6Y
- 5 4
E MILITARY p A \
p | A extennen 2 \\
z 4 7 g 3 \\
] ) = \
[=} - 2 N
g A COMMERCIAL i~
A T : NS
2
LA +25°C 'VD: = 3.10\/
1 1 | 0 | l I —
28 30 32 34 356 38 120 180 200 240 280 320

SUPPLY VOLTAGE (V)

tup (ns)
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IZEFS RO T HClHE. R 7 /N1 HIFIZMAX8T2(Z
Lo THLIZAEEZN, EHRNRAETOEEB N+ RMH
LEd,

CliZ2.2uF 5 W3 Z & T, iR hTHTBErO Y 7
FI/2LSBATFICHIA b ET, I-ForovEEAEPT I
T, EHIZIIZF—%EETEET, ClIZIX, 253w
FEFFILERVWTCEE WL,

F7dIZE VT VREF- AR A F ENFBE 5L LWEHRIE
D—P w751 b—{tep) +NF &+ RILFETD F — > F B
- RICHEET2 A TEET,

N S ZTE

A IuFOEREI A F Y0 IuFDEZ 2y -2 F 4
B SZER L. Voo EGNDRE & XA /XX L T a0, =
hooarFor4n)—FRIZTEBRUECLET,

E7a~TcloRmT £ H2, Y ZPL > RAHD/NAIXR(T,
0.IuFD AT Y TIT-TLFE WL,

ANER

X8Iz, arN—F AN OEMEEETRL 9, T@RHA R
LWRA *O—" &% 5k, VnidI6AN0.6pFa>F 41
EHELIT, TOF s 3 VEETIR, ANV
YIEHRBFFAS - A1 v FOERENALTANERIE T
KEENh T, 52, PWIPFOSIBEELRETBINE Y
EHHYET, ZOANIE BUIRTEMRCH Y FT—2
NEICETMET D ENTEEFT, VR - E—
FUZAENTHIZoN, AT YNEBIZET IR
ER(AYET,

EET2pFOANTEIZL Y, |ZKR2.2k00 V —RIEI &
THELIOMBIZIELF A, V—RIERA LY K&E(K
BIBE. ToAUL s CER) ML T,

ADOAA o

MAX152

Ay vy RON
VIN—AAA— o—| —

lc

iI—

X8. A% MHE

VN 4k

12pF 10pF
I I MNAXIMN
L — MAX152

R
1
VIN —AAA—

9, RCHw F7—2 (2L 2 AHZEMEFIL

CSIXVIN



MAX152

+3V,8EvA
TA/NT—5 2 #EEITADC

THEL— b
MAXI52DEwEXRY > T e Lo— b (foax) (FWR—RDE— F
(tep<tmp ) ICHEOVTEREIN, MTOLIICEHTHZ L&
HTEET,
|
twe + ten + te e

fmax -

Ta= +2530\ Vo= +3UV’C§61

|
600ns + 800ns + 300ns + 450ns

fmﬂx -

fmax = 465kHz

ZIT
twg = EAH/VILRF
tgp = WRERD/NIL R B EHEREER
tee = RDASINT ¥ TR MRS
te = EEIMEOEERER

ESN /4RSI UCEHE Y M

ES%T/ A X Lb+ ZE (SINAD) {F F=AE D A D E R EDORMS
IRIE &, AN T X THADCH HEBNDRMSIRIE & &
teTd, A, DCASADCH T — b /22T
IZERahTWET,

M LEOZRNA/D/ A ZEEFEBREHLHEL, XL
IZADCOHBBEBEEHN S EERDZ I LI TE 7  SNR=
(6.02N+1.76)dB. = Z T NIz EEEEEXT v M TT,
L1zH# - T, 8 FADCHS/NELIX, FZE50dB T,

fl#57530. 27kHz ) IE5% 3 % 400kHzOD L — + TH > 7 L 1
BOFFT7 0y b &R L 9 (IREBERFME) . ZOFFT7 0
v M3, SEEERERBESESICEITAHALANLE
RLTUVWET,

ADCOBEMHHFEEE L -1 "B FE” 3. SNROR A XK
DEIICERTHIEIZL>THESNET  N=(SINAD—
1.76)/6.02 (FEAEEEFFIESFE)

2EREEA

LEIEEH(THD) X, (DCHALY LTI - L—bDI/2%
THOREHEHRNICIHBI)ADEENT~THEHRED
RMSHIE EAE L DEETT, ZhiIGTFR L SIZRT Z &
ATEET,

4/(v22+v32+v42+---+vN2):|

THD = 20Iog|: v
1

I 2TV EREORMSIRIR, Vo oV (EBB2R A 5 EBNR
BIRADRETT.

AFWVFRZY=DILF Iy oLy
ZRTNVFRZYV=—DFALF 2y oLt EREDRMS
WIRERIZKERLDCHBY T L—FI/2E TOHREK
HEBAILH ) ARHRIOFERBEOLTT, B8, RIC
KERARY b I LAPFEANBARENSHEL L THA
F9. LHOLAH HADCABIRYICIRTE LB SIZ(E. ADCOD
AR TJOAOFANDZ ¥ L - E—2 &L THhET, £
EHEIFHD MEEN/ 1 X H#BBLTFEEL,

VAKXV
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ILA/ND—5D2 EEETADC

+3V, 8Ewh

F v THER

MAX152

D1
D2

D3

WR/RDY
MODE

GND VREF-

0.098"

VREF+

[~ Z.49mm

TRANSISTOR COUNT: 1856
SUBSTRATE CONNECTED TO Vpp

]

I\Atyb'—:

o1t | INCHES MILLIMETERS
MIN_ | MAX | MIN | mAX
A| - |o200 | - 5.08
Al 0.015 — 0.38 -
_’H:_,_T o A2 | 0125 | 0150 | 3.18 | 3.81
A3 | 0055 | 0080 | 1.40 | 2.03
B | 0.016 | 0022 | 041 | 056
B1 | 0050 | 0.065 | 1.27 | 1.65
C | 0.008 | 0.012 | 020 | 0.30
C ot T o o o o e 7 D 1.015 1.045 25.78 26.54
D1 | 0.040 | 0.070 | 1.02 | 1.78
- E E | 0300 | 0.325 | 762 | B26
E1 | 0240 | 0280 | 6.10 | 7.11
’*’ E1—— e | 0.100BSC 2.54 BSC
A A™ D > + es | 0.300 BSC 7.62 BSC
A i A3 LI epn - 0.400 = 10.16
b’ T L | 0115 | 0150 | 2.02 | 3.81
) L | , ] o 0 15" 0 15"
Iy | | ! ' 21-333A
y At N g
L . - 20-PIN PLASTIC
B1 - p — DUAL-IN-LINE
8 ep—> PACKAGE
V1 1 X1 /v

11
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MAX152

+3V,8EvA
ILA/ND—I O BEEADC

NRybr—(Fa)

DIM INCHES MILLIMETERS
MIN MAX MIN MAX
A | 0.093 [ 0.104 2.35 2.65
Al | 0.004 | 0.012 0.10 0.30
B | 0.014 | 0.019 0.35 0.49
C | 0,009 [ 0.013 0.23 0.32
D | 0496 | 0512 | 1260 | 13.00
E 10291 | 0.299 7.40 7.60
e 0.050 BSC 1.27 BSC
H | 0394 | 0.419 | 10.00 | 10.65
h t 0.010 | 0.030 0.25 0.75
L | 0.016 | 0.050 0.40 1.27
o 0 8 0 8
21-334A

hx45°—>”<—

L=
= T J E 20-PIN PLASTIC
L

o

c SMALL-OUTLINE
PACKAGE

N AXIN
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