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PART  TEMP.RANGE PIN-PACKAGE '(EI'_*SR%;'
MAX180ACPL  0°C10+70°C  40PlasticDIP  +1/2
MAX180BCPL 0'C10+70°C 40 Plastic DIP  +1
MAX180CCPL O'Cl0+70°C 40 Plastic DIP  +1
MAX180ACQH 0°C10+70°C 44 PLCC +1/2
MAX180BCQH O0Cto+70°C 44 PLCC +1
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Ordering information continued on last page.

£ > BC5
TOP VIEW
ANO 1] @ N [40 ] VOD
ANT [ ] oe] A2
AIN2 [ 3 | Al
AIN3 % AAAAM [ 10
AING [ ] MAX;?‘; 5] BIP
ans =5 MAXIET I e
(MUXOUT)™ AINE* [ 7 | 5} BUSY
(ADCIN)** AINT* & | 33 CS
REFIN 5 | wz] WR
AGND [0 ] a1 ] RD
REFOUT [o1 ] [0 ] HBEN
REFADJ [Gz | [29] CLKIN
OFFADS [ ] 25 | DO
MODE [+ ] [27] Df
Vss [15 | [ ] D2
D11 [ | 25 | 03
010 [47 | 20| D4
09 [is | 23] 05
08 (s | [22 | D6
" MAX180 ONLY DGND (20| ] 07
** MAX181 ONLY DIP

ISIXVIN/OBIXVIN




E2GF &/, 18Ew K
F—FPILIIIIITL

MAX180/MA X181

ABSOLUTE MAXIMUM RATINGS

VoD1oDGND ... -0.3V, +7V Continuous Power Dissipation (any package)

VeStoDGND .. ... 0.3V, -17V O+70°C . 1000mW
AGNDIcDGND ............... . .. . ... -0.3V, Vpp + 0.3V deratesabove +70°Chy ........ ... .. ... .. 10mW/°C
AIN _, MUXQUT, ADCIN, REFADJ, Operating Temperature Ranges:

OFFADJtOREFIN ... ....... ... ...... -0.3V, Vpp + 0.3V MAX18 C_ _ . 0°C to +70°C
REFINtODGND . ....... ... .. ane. +0.3V, Vss - 0.3V MAX18 E_ _ . o -40°C to +85°C
CS, WR, RD, CLK, A2-AQ, MAX18 MJL ... -55°Cto +125°C
BIP, DIFF, HBENto DGND .............. -0.3V, VpDp + 0.3V Storage TemperatureRange .............. 65°Cto +160°C
BUSY, DO-D11toDGND .. ......... ... -0.3V, Vpp + 0.3V Lead Temperature {soldering, 10sec) . ... . ......... +300°C

Stresses beyond those listed under "Absoiute Maximum Ratings” may cause permanent damage to the device. These are siress ratings only, and functionai
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 maximur rating conditions for extended periods may affect device refiability.

ELECTRICAL CHARACTERISTICS

(VDD = +5V 5%, Vss = -12V +5% or -15V +5%, REFIN = -5V, Internal Reference Mode, Bipolar Mode, Siow-Memory Mode (see text),
foLK = 1.6MHz external, MAX180/MAX 181 all grades, Ta = TmiN to TMax, unless otherwise noted.) {Note 1)

PARAMETER | symBoL | CONDITIONS [ MIN  TYP  MAX | UNITS
ACCURACY (Note 2)
Resoiution N 12 Bits
Integral Nonlinearity Error INL MAX18_A 112 LSB
MAX18_B/C +1

Differential Nonlinearity Error DNL Guaranteed monotonic over temperature +1 LSB
Unipolar Offset Error (Note 3) +1 4 LSB
Bipolar Offset Error (Note 3) +1 6 LSB
Unipolar Gain Error +2 +10 LSB
Bipolar Gain Errror +2 +15 LSB
Gain-Error Tempco (Note 4) 5 ppm/°C
Channel-to-Channel Matching +1/4 LSB
DYNAMIC PERFORMANCE (Note 2)
Distorion Fato e I e dB
Total Harmonic Distortion THD 10kHz input signal, 100kHz sampling rate, 80 dB
(up to the 5th harmonic) bipolar mode, Ta = +25°C
Spurious-Free Dynamic Range SFDR é%‘gfﬁrirr}]p;éf%zai l%%kgz sampling rate, 80 dB
Full-Power Sampling Bandwidth In track mode, under-sampled waveform 6 MHz
lrire:‘cek(a%cliel‘gld Acquisition tACQ 1875 us
° Asynchronous hold mode Note 5 7.500 8.125

onversion Time tconNy . . s

I?SO|1\/16 (S;{Ig;vkl\g%?:sry, and /O Port Modes; 9375 10.000 H

ANALOG INPUT .
Voltage Range AIN_, MUXQOUT, and ADCIN REFIN VoD

Unipolar, Single-Ended Range AIN_ to AGND 0 50

Unipelar, Differential Range AIN_+ 1o AIN_- 0 50 v

Bipolar, Single-Ended Range AIN_ to AGND -2.5 25

Bipolar, Differential Range AIN_+ to AIN_- -2.5 25
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ELECTRICAL CHARACTERISTICS (continued)

(VDD = +5V 5%, Vss = -12V £5% or - 15V 5%, REFIN = -5V, Internal Reference Mode, Bipolar Mode, Slow-Memory Mode (see text),
foLk = 1.6MHz external, MAX180/MAX181 all grades, Ta = TMIN to TMAX, unless otherwise noted.) (Note 1)

PARAMETER | symeoL | CONDITIONS [ MmN TYP MAX]|UNITS
ANALOG INPUT {(continued)
tnput Current AN MAX180 £10 MA
ADCIN, MAX181 +0.1
Mux-On Resistance RoN AIN_ = 2.5V, IMuxouT = 1.25mA, MAX181 2 kQ
Mux-On Leakage Current loN AIN_ = MUXOUT = #5V, MAX181 +100 | nA
Mux-Off Leakage Current N (OFF) | AIN_ = 5V, Vout = 5V, MAX181 +100 A
louT (OFF) | AIN_ = 25V, VouT = 8V, MAX181 +100
Input Capacitance (Note &) CiN AIN_, ADCIN 25 35 pF
MUXOUT 35 45
REFERENCE INPUT
Input Range (Note 5) -4.92 -5.00 -5.08 v
Input Current -2 mA
Input Resistance 25 kQ
REFERENCE OUTPUT
VREF Output Voltage Ta =+25°C -4.98 -5.00 -502 V
VREF Output Tempco (Note 6) MAX18_AB 25| opmfC
MAX18_C 45
VREF Load Regulation (Note 7) louT = OmA to 5mA, Ta = +25°C 0.2 1.0 | mV/mA
REFADJ, OFFADJ
Input Current VREFADJ, VOFFADJ = VDD to REFIN +1 uA
Disable Threshold 45 v
REFADJ Adjustment Range REFIN < REFADJ <AGND +60 +80 my
OFFADJ Adjustment Range REFIN < OFFADJ <AGND +15 +25 LSB
LOGIC INPUTS
Input Low Voltage ViL -NPEE m— 0.9 vV
CS, RD, WR, CLK, A2-AD, DIFF, BIP, HBEN 0.8
Input High Voltage ViH NEDE — 4.5 v
CS, RD, WR, CLK, A2-AD, DIFF, BIP, HBEN 2.4
Input Mid-Level Voltage VMID MODE 1.5 35 v
Input Floating Voltage VFLT MODE 25 v
MODE Ta = +25C 50 100
Input Current IIN S TA = TMIN to TMAX 50 #100| A
CS, RD, WR, CLK, A2-AD, Ta=+25°C 1
DIFF, BIP, HBEN Ta = TMIN to TMAX +10
Input Capacitance (Note 5) CiN 15 pF
LOGIC OUTPUTS
Output Low Voltage VoL D11-DO, BUSY, RDY, Ising = 1.6mA 0.4 v
Output High Voitage VOH D11-D0, BUSY, RDY, ISQURCE = 360uA 40 v
Floating State Leakage Current ILKG D11-D0, Vout = 0V io Vbp +10 HA
Foaing Sate Quput Cour 5| o

M1V

ISIXVIN/OSIXVYIN




ELEF &), 12Ew N
F—FPILIVAIIRIFLA

MA X180/ MA X181

ELECTRICAL CHARACTERISTICS (continued)

(VDD = +5V £5%, V3 = -12V 5% or -15V +5%, REFIN = -5V, Internal Reference Mode, Bipolar Mode, Slow-Memory Mode {see text),
foLk = 1.6MHz external, MAX180/MAX181 all grades, Ta = TMIN to TMAX, uniess otherwise noted.) (Note 1)

PARAMETER | symeoL | CONDITIONS | MIN  TYP MAX [UNITS
POWER REQUIREMENTS
Supply Voltage (Note 1) VoD 4.75 5.00 5.25 v
Vss -11.40 -15.75
Supply Current lop VoD =5V 45 7.0 mA
Iss Vgg = -12V 7.0 10.0
Power Dissipation PD Vpp = 5V, VSS = -15V 110 155 mw
Input near FS, Vsg = -12V,
VDD = 4.75V 1o 5,95V /2
Power-Supply Rejection, Inout FS, Vop =
with Internal Reference PSR \?gsu:_?ir‘zsv toDﬂs_%/\’/ /8 12 | LSB
Input near FS, Vpp = 5V,
Vss = -11.4V to = -12.6V tug 12
TIMING CHARACTERISTICS
(VDD = +5V, V55 = -12V, fcLk = 1.6MHz, Internal Reference Made, Ta = TmiN to TMax, unless otherwise noted.} (Note 8)
PARAMETER SYMBOL CONDITIONS Ta=+25C | MAXIBCE | MAXIBM |\, rq
MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
CS to AD Setup time i1 [ Note 5 0 0 0 ns
CS to RD Hold time to 0 0 0 ns
CS to WR Setup time t3 0 0 0 ns
TS to WR Hold time z4 | Note 5 0 0 0 ns
WR Low Pulse Width ts 120 120 120 ne
WR High Pulse Width e |MODE=0 | notes 200 200 200 ns
DATA IN to WR Setup Time t7 80 100 120 ns
DATA [N to WR Hold Time tg 0 0 0 ns
WR Rising to BUSY Delay tg CL = 50pF, MODE = 1 160 180 200| ns
WR Falling to BUSY Delay t10 C| = 50pF, MODE = open 220 260 280 | ns
BD Low Pulse Width t11 100 130 150 ns
RD High Pulse Width t1o Note 5 200 200 200 ns
DATA IN to BRD Setup Time t13 80 100 120 ns
DATA IN to RD Hold Time t14 0 0 0 ns
RD to BUSY Fall Delay t15 | CL = 50pF 150 170 200] ns
RD tn Data out Valid t1ig | CL= 100pF | Note 9 50 100 130 150 ns
RD to Data cut Three-State t17 Notes 9, 10 30 50 65 75 ns
HBEN to RD or WR Setup Time |  tys 80 100 120 ns
HBEN to RD or WR Hold Time tio 0 0 0 ns
CS to READY Fall Delay ton CL = 50pF 110 130 150 | ns

/W AXI/WN
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TIMING CHARACTERISTICS {(continued)

(VDD = +5V, Vgs = -12V, foLk = 1.6MHz, Internal Reference Mode, Ta = TMIN to Tiax, unless otherwise noted.) (Note 8)

PARAMETER SYMBOL CONDITIONS Ta=425C | MAXIB CE | MAXI8 M | g
MIN TYP MAXMIN TYP MAX MIN TYP MAX

BUSY to Data Out Valid CL = 100pF | Note 9 125 150 170 ns
CS, RD, or WR to CLK

Setup time for 15 clock Note 5 220 220 220 ns
conversion

CS, RD, or WR to CLK

Setup time for 16 clock Note 5 0 0 0 ns
conversion

Note 1: Performance at power-supply tolerance limits guaranteed by power-supply rejection test.

Note 2:
Note 3:
Note 4:
Note 5:
Note 6:
Note 7:
Note 8:
Note 9:

VDD = +5V, Vss = -15V, FS = +5V, REFIN = -5V.
Typical change over temperature is +1LSB.

FS Tempco = AFS/AT, where AFS is full-scale change from Ta =.+25°C to TMIN O to TMAX.
Guaranteed by design.
REFIN TC = AREFIN/AT, where AREFIN is reference volta_%e change from Ta = +25°C to TMIN Or to TmAX

Load current should remain constant during conversion.

All inputs are OV to +5V swing with t; = tr = 5ns (10% to 90% of 5V) and timed from a voltage level of +1.6V.

t16 and t21 are measured with the load circuits of Figure 1 and defined as the time required for an output to cross 0.8V or 2.4V,

his current is in addition to the DAC input current.

Note 10: t17 is defined as the time required for the data lines to change 0.5V when the circuit load is as shown in Figure 2.

4% F-E% 8B
MAX180 MAX181
ki DIP PLCC DIP PLCC # A
AING-AINS 16 o7 16 0.7 Eiﬁizgg«m; FOFATNOV~+VNIZHK—F, —25V~+25
AING-AINT 7.8 8.9 :l)/l:iztg;fmm FFOZ ATV~ F NI A—5, —25V~+2.5
MUXQUT 7 8 TILFTL oY HEA,
ADCIN 8 9 T/H~D T+ 07 AH,
REFIN 9 10 9 10 Y7L RAA,
AGND 10 11 10 11 FFOrTsF,
REFOUT 11 13 11 13 -V 7 7L ZHA,
REFADJ 12 14 12 14 —SVY) 7 r L REEE, LEOR L‘%%‘&VDBL:']’%HED
OFFADJ 13 15 13 15 7ty AR, PEONVBAE Vool .
MODE 14 16 14 16 %7 1—AE— FERBF,
Vss 15 17 15 17 SEEEE(— I5VE 2 id— 12V),
D11-D8 16-19 18-21 16-19 18-21 PSARF—}F—FHH, MSB=DII,
DGND 20 22 20 22 FLUHLTT R,
D7-D0 21-28 24-31 21-28 24-31 S RF—FF— % HH, LSB=D0
CLKIN 29 32 29 32 20w ANH, TTL/CMOSa /85,
HBEN 30 33 30 33 NA I A F—T WA,
RD 31 35 31 35 READ A 71,
WR 32 36 30 36 WRITEA 7 (MODE= |  #-{3 # — 7>-), READYHF(MODE=0),
cs 33 37 a3 37 CHIP-SELECT A 77,
BUSY 34 38 34 38 BUSYHi 7.
DIFE 35 39 35 39 SV HZNTY FE—FDFF=0), ¥ 77 L i vLE— FDIFF=1},
BIP 36 40 36 40 1-FE—5E— F(BIP=0), /51 £—FE— F(BIP=1),
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VoD 40 44 40 44 TEEEE(+5V. Y72 P — b EVelc B hTUET),
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®1. PFLARF ¥ FIRR (K 458)

A2 | A1 | A0 |SE/DIFF] AIND | AINT | AIN2 | AIN3 | AIN4 | AINS | AIN6 | AIN7 | COM
MAX180/MAX181] 0 0 0 0 + -
MAX180/MAX181} 0 0 1 0 + _
MAX180/MAX181] O 1 0 0 + -
MAX180/MAX181| 0O 1 1 0 + -
MAX180/MAX181| 1 0 0 0 + -
MAX180/MAX181| 1 0 1 0 + -
MAX180 1 1 0 0 + -
MAX181| 1 1 0 0 MUXOUT CONNECTED TO AGND £ -
MAX180 1 1 1 0 | l | l | . -
MAX181| 1 1 1 0 CH 0-5, AND MUXOUT ARE OPEN -
MAX180/MAX181| O 0 0 1 + -
MAX180/MAX181] 0 0 1 1 - +
MAX180/MAX181| 0 1 0 1 + -
MAX180/MAX181| 0O 1 1 1 - +
MAX180/MAX181| 1 0 0 1 N -
MAX180/MAX181] 1 0 1 1 - 4
MAX 180 1 1 0 1 N _
MAX180 1 1 1 1 - +
MAX181[ 1 1 0 1 MUXOUT CONNECTED TO AGND + -
MAX181| 1 1 1 1 CH 0-5, AND MUXOUT ARE OPEN -
MAX180 WRIE X X X X X X X DIFF BIP A2 Al AQ
ANO READ DY D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
[ p—
a * BUSY |———  STATUS OUPUT
i (1)) S
N T ™ At
i — WR b——— | CONTROL
| AD NPUTS
| DIFF =1 HBEN
AN A0
= A
AGND A DIFF=0 2
B |—
MAX181 DIFF |-
MUXOUT ~ ADCIN 00/8
D1/9
02110
AN ] + b3m
| ] D4
L1 mux ™ o > TOuP DATABUS
— 07
ANS — L0 DIFF=1 gg [
l/o - oop———
AGND DIFF=0 mr—/

H5.RNFFL o2 HDOF v 2 VEBR 6. 1/0HK— b E— F(12Ey b4 FF—5/x2) W)

P V> 4P g




=2GF kN, 12E Y N
FIPILIIIVIITLA

ISIXVIN/OBLXVIN

s \ y
WR t5 —mf ts  ——m
t3 —b[:Ic— 13——J E — e 14
RD 31‘_ 11 e
N
—{ | — 1 e
— t9
—» 1y
AT G — S
{7 t— — 7
- p
DATAIN E paTAvALD I X oATAVALID X
B ™ — 1§ fa—
— o {1G | — Wt—
DATAQUT C NEW DATA
B11-00
HOLD =~ —
TRACK
3
—»! 30LK l-— . CLKP

‘ 1
HBEN ﬁ t1g  je— —ﬂ 119 fe—
cs = i 1 F——)[ ﬁ‘
13— —w e 14 ‘ —= B - 14
WR ——+— & — I5 r
t e o D ey e L— 2
on 11 - b 11—
RD -
- sl i
—w g e e 2 >
BTEY 8
BUSY \ tcony — e
3 T }c_
— 7 e — 17 e
DATAIN Y DATAVALID X X DATA VALlnﬁ
— - [8 1..,*
—= 1§ e
—w 137 pa— Jﬁ — 117 e
DATA OUT £ NEW DATA ¥ NEW DATA J—
D7-D0 D11-08
gt b tg ~™
HOLD I
TRACK
3 L
— 301K J&

H7b.1/0R—rE—FDF A 222 234 + ) — F(MODE=1)

AKX




mﬁ&? v, 126 K
— I PIOALIIIIRT A

5 ———
T s
—i ) e —- f2 — 1
RD
1 A
T ¥
t
I e L] - cony B —» 115
BUSY 1 —
B

| 113 le— t13 1
DATAIN X DATAVALD K DA?AVALID{
l —» 4
— e — t16l;
- 15— —wl 121 — U7 ja—
DATA OUT < NEWDATA

OLD DATA D11-DO
| D11-DO

MAX180/MA X181

[ 3
_.—-1 3CLK }-—

7]

|

F8a. AO0—XEYE—FDF A 227, /8500 — FMODE=0, HBEN=0)

HBEN — I N
N —o 19 e U iy -
_ L-—‘ha—~J
TS — I | —
—af H ol |— —] {] — [V R U R
RD \ ] \ - i
BOSY M ow r el
13 h3 —| 113
DATAIN DATAVALDE € DATA VALIDK % DATAVALID E_
B r-_ —»i 121 — U7 P | T S -.‘ tg
—w l16— = 7
DATA OUT OLD DATA NEW DAIA ] ( NEWDATA ]
07-D0 T Or00 ttg —»i |w— DT1-0B
______WR 1
(READY QUTPUT) / e
— - 120 —» ju—
T
TRACK
e 30K |

F8b. AOQ—AEYE—FDIA I 7 251 F)— F(MODE=0)

MAXI/V

10



ZE28F 14N, 12EY
—IFPIAI2a3 VI XTA

[&

T T 1 7
— ty —i 1 pe— — B |- — { |-—
]
+ { 1 +
le—— 11— iy
BUSY [t tCONYV r | icony
T 7 K T
— 15— —u 115 [a—
—l {Jg f— i h} —
DATAIN X DATAVALID X Y DATAVALD X
™ tig e g e
DATAOUT 4 owpak | F £ NEW DATA S

—| g — D11-D0 —» t17 ju— —o e f1g DI-D0 —»] g7 e

Wi

(REATY OUTPUT) 1 / 1 /
10 —m] ret- tog —» re—
HOLD ----------1 *f“d]—l
TRACK ———— ‘

— 3CLK L— — 3CLK 1,.

9%a.ROME— KN %4 2> 7, /35 L)LY — F(MODE=0, HBEN=0)
HBEN
by T [ I F
B = tig [+ - tig " - 19_:— e e — U3 l-_
65— | v ] L N
—] 1] j— — [ f— = f e — &2 ™ e — e
RD ) r ) r 3 .
L 7 I e o
t1y [ 11— [t >
BOSY I foony gt {
™1 t15 e H5—p] |l
i PIS l— —» {13 fe— — U3 |e—
DATA IN % DATAVALID X X DATAVALID K X DATAVALID X
™ 4 e ™ by ke ™ hs
D7-Do D1-D8 D7-00
DATAQUT OLDDATA |1 { NEWDATA ¥ NEW DATA JF
Lo tyg e A ] e T e i =t
o, b J \
(READY QUTPUT)
120 —mf |}
Hoo .
TRACK
—+| 30K p— —*1 3CLKp—

AKX

X9b.ROME—FDF A 2 7, 281 b V) — F(MOGDE=0)

11

ISIXVIN/OBLEXVYIN



ELEF 40, 126w N
F—IPILIIaIIRIT L

MAX180/MA X181

4 N
HBEN — N
ES JR—
13 — 4 3pe— —=Y
W 15 —a {5 it
] — y v
6 S
—= ths — g e
RD /
N,
1CONY e
_ — {10 e 111 —
BUSY
— {7 e — {7 e
DATAIN % DATAVALD X Y DATAVALD X
~——I | IR — ——I g |la—
—l g pe— 17—
DATAOUT L NEWDATA ¥
D11-D0
HOLD ]
TRACK

& 10a.3EREAT—IL FE—FOFAL 17, NSLAY—FMODE=4—72)

4 \ 4 P
HBEN —] N 7 e
— t18 le— —» 119 |e—
s — L
o [ —e 14 Be— —»U
WR — 5 —
4 :( 7(
—» 113 — 119 e [— 5 —
- i6 Hje— —wf He— —et2
kD N /N B /A
n_ N
t toony f— t11 —w [e— tig—ote— 111 —oa-t1g-o
10
S — - - 12—
gl 17—
DATAIN X DATAVALID C DATAVALD X
— o) M
-~ t1g— F — 17 [15—m t7
DATA OUT NEW DATA NEW DATA
D7-D0 D11-D8
HOLD
TRACK I

EI0b. EFHEIAR—IV FE—FDF 1 325, 2784 b ) — F(MODE=#—7">)

WVAXIV
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ZE28F RN, 12EY A
F=IPIOAI 32T A

MNAXI VI

122 2220ns: Conversion takes 15 clocks
12320ns:  Conversion takes 16 clocks

* A WR rising edge starts a conversion in Input/Output Port Mode (Figure 7a, 7b)

X 1. FEASIEDCLKIZ ST 5CS.RD.WRD vy b Py 7
YIR—IKZ A L
FADINA 97 —X

I/OF— b E— F(MODE=1)
IHE-FTRTFT—7OAHNRIEERBIERSAE
6). UPH'E X AHGHS TDASOARL R 7 ICBHT—F
%82 AH$T(ET), BUSYESD'NA"HB"0—"~] b
Sy arild>TERM’BEINET, MUXIZER
LEARBEEET/HIZES L, REIO3Z7 0y 281 27 )LFh
IZEES4RELET.IBREOZOY IO THAYI VDT
T/HIZAR—I FE—FIZR A v FSh, A/DEERNSBB S A
£7, WRA N2l >t 150 0y & 41 2L TBUSY
HANLIRY, BRBEEALNSARF—HANY 77
2S5 v FENBNDT, pPI3FAAAHE TERBERLT Y
-tzz’(é F7.16Ey P ANRBMEDBE HBEN=0TI2E v

NOEBRERIEEFRAAZTNET, 8EY FXADEFE.
'#@¢H%N 0CHARAHGEIEELSBE ) 5 — > L.
HBEN= IO =\ B OFEHAH TIMSBE ) §—2 L ET,
D XNE— FTHHBEN= | TIIEERABIR T s —7 I
KEgen g,

DASOHAERL PR F (35w b T4 FTC3EY A7 HB S
FrRILNT FLAIZ, IEY MES»ZILT > FAR/E
BASDMUXENEIC, &1y MEIIZR—F//N1K—
ADEBEIZENENBILTHNTVLET,

AOo—A%)E—FMODE=0)

AEDE—FTEDASIELPIZE - TXEYELT, HB W
BEEORY 7z ZINELTRLNET SOOHEE Y b
BFBABTF— v F . T A—FEREZTHNTARATFL X,
HEWEHREL T araQsy 2t TT VY P&
hEd, H8IIREND L J I, BARAHGFFIZL > TER
HEIsENET, ZOE— FTIIWRAHWRDYHAOE LT

BEEL. TSHO—"I1cn era—"o4 Y 9. BUSYIZRD

PO —TIC S ETO=IIRY, BREOT AV a
A I7ILORBERL, WPET = MREEICT B0
BTE:d, TIWMARTT S EBUSYERICL - TuPl i'jl
1 M REPSHB SN, RAAATTTERBERL T
ATE&EY, 6y P/XRAGHEESHBEN=0TI2E v |‘0)‘7"
—FIEEGMAITNET, 8y FNRADEE, Tifad,
HBEN=0TRAAAGEIL8LSBE ) #— - L, 2EIH DO
HIAH CHBEN=|T4MSBH ) ¥ —> L £ 9,
EENDE— FTHHBEN= | TEHRBABIE T« t—7 Wik
BIZhUET,

ROME—F, /33 LAFHEAAAMODE=0)

ROME— FTEuPO T = PAESERTE 27, i
MAALGTTHE SN, FOEERBERHSDO~DIIZERN
FT. T Y ARATEYDRADAT—ZIE.ROME—F
PEHOHNTWBIHE, RA4BERSNZZ B ) £9, 20
BOEisAH TRUOERERLS 7 /X & h, ROTHE
PEBENET., ERNIIRAAART HFE, AR
ORERIIMAXIBN/ 18I OEEEERE L W R EH R ITHIEY
) FEA(FE .6 F/X2),

ROME—F, 231 i AAHAMODE=0)
AEDE—=FDL FIID0~DTH 251 PRAAAIZHHL T
FEhh T, TIRIIHBEN =0 BER A A H & S TRE S .
IOBATT— Y HAOIEIOTIBEDELSBA LAY, HE b
IEIOFEAAFGEHEBRBROT I AN ZHIZLE
a3hEd, R, HBEN= I THERN"0"* 4MSBA 7 7 & A
L.2E B N&AiA#& THBEN=0TSLSBA HD L. KROE#:
BB L £9 . BBEE Y bNANIZIDE— FOEMETR
Ld,

ER#AF—N FE— F(MODE=%4—7">)

IEREA—IL FE—FiZ, BEHDIVERELOY T
T I BREINGHEFHTY, ALY
(Z2EIOEAGSSESHERINB I EBE, I/JOR—FE—
FIZBHTETWET, RYOEAH THBEN=I|T
MAX180/18 13BN ABRA L. T/HAHIZEIRF + 2L OE
S5 AhL, ROBAATHBEN=0TT/HAF—IL FE—
FizL, Zas0RL 2T, T/HF 2142 3 Tm37 0
I IZILDTFT L1328 BNEAAGSNT 1 I
%A PO—LTBHIETEAGNET, 2EEOWR/Y
WADITFHY T PTT/HER—IL FE—-FIZRY 7
(E10),

ISIXVIN / O8IXVIN

13



ELEF p I, 12Ew N
F—F PO I IITA

MAX180/MAX181

HEorow o
N Ov I2DTFT1—FT 141 27 LOHEEIL20%H 580%
OHEETHY ., BELHIBEIRETY,

Zavysarra—ioREE

RROTFT O HEEAB3-0ICMAXIS/I81nxr Oy &
%. RD, WR, CSAH(EI1)iz, ZTHEBESHENED 7 O
v Ty bl HI00nsEEND LS ICEBAET
T&Ww, ZOREMEIZE - TCLKINIZEITSE F 5225
YHATFOTARICAY T TENT T/HIZE-TH
B ) rahEnLIThEYET, 2074 —FR L
—DKESIIELIEMVTH Y, CLKINE ZTHEIHA(CS. WR,
RD)AERANIBE, 70y 7 E TMEBN I £ L 7o
B3 2RBHECL > TRPIITDAH S 1 XHEML *
T

70y ETBRESHAMPTZIHE, MELT L PRI
PIS—(F7y FETALRS—IE, FEAEZOY
T74—FRI—IZL>TET BT TTH, TihOBEE
(RD. %% WIIWRECSOILTFHY Ty S)hosRw o bS5
CLa dliinsIRIZEBEL WL T B TINT
S—2AbEAIANES, (X)),

HAF—=s 74—}

RF—FE -y MMETZNNRNZLI, L IF22m8E w p/Y
1 P CHDENET R TFT—INREH T+ —7 v + T
T 16y bpP il LTS LAHAEESIZII HBENY
"n—" ICERLET.
FEIDH~DOOHANTF—5I3HETHERTT (DOHLSBT
6y b7 —FombERICRY 7)),

2N PERAAFHI DI~DO N AEFEI Lz ) £, /8
1 FEBIRIEHBENIZ L » Ta b O—ivd A T—F HAAH
ST E T, HBENAY' O —"DEE, TROBE v kAT — 4
HAIZIBN ET, HBENA "N DB, E{Z4E > b HDO
~D3IZH N, DA~DINAIBIZIZAE -y b A" O—"i270 ) F
T, SEAMSBIZH DA A . — T IILIREED RS, HBENOIKEEIZ
BERA < BIZDII~D8IZHh £ 7,

77— verb

ERIEA B OV

HET TNV r—2a T, Bhae—77T3L0iC. 8
TELG ORIBADC~DEREEANALOLNE T, ZhigN
T VEMEDO L RATFLTIIET 2T —fELTWET, B
B AR, MAX180/ 181 5L T B -0 F— 5 H OIS BR
LHBENA"O—"IZ L THAAAENEEETL 7,

3 v

SATFLS L XDENME

MAXI80/181LE, L 7 b, /NA/INR, 75 FUIRAHE
T@EYIThhTuhiE, BICReEn/  BIZEEES S
TEHALAL RODBRIZOWTEERTIVELH Y T,
I, BRPOT1 ST ILBFEERDIZT 5. $5°MAXI80/
Blozov s tIEFHOEELRDIZITH L,
2. CLKINQILTFHAH T v O £20nsATH T — F /SN2 E)
EEETA &,

ADCIZER AN TF— 8 N 2AATMGh TP o 57 ¢ Tl 7
— S EABADCH AL —F DAy T FId T
IZ—HELET, ZOMELSHCICRRO—-—XT) E—
Fafo TERPuPE Y = FPIREEIZL $ 9, ROME—F
T, T8 NZAWERFRFT o F1 745, PSTRT—
FEZANEGYTHNAEADCASLTZ ALY L—FLTTFE
Ly,

ROME— F TEHBIIAE. RD, # 3 WIICSA /NI,
HAF—F FSANAEFoRI—F LI D&, ADCIEE
LWFr PN/ A X%8ELET, 2L —9DRE
29 FTHSARE /A AH—HT B, 20/ 1 XiFADC
DANL—FIIHEL XKERIS—nFERIZAYET,
N EBRIETBORDECSIZ I 2Oy 241 2 LIATFOR
ToTF47IZLET, IAARATEELEE, 3L —%
EHAPCKINOILFTAN T v TS5y FEah 30T, RDD
B UMICSIECLKINDIT EA ) Ty TNz L 7,

R2. F—9 AHH, CS&RD="n—"
DIP Pin # Pin16 | Pin17 | Pin18 | Pin19 | Pin21 | Pin22 | Pin23 | Pin24 | Pin25 | Pin26 | Pin27 | Pin 28
Pin Label D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
I — A _ I
HBEN = LOwW** D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO
HBEN = HIGH** D11 D10 D9 D8 LOW LOW LOW LOW D11 D10 D9 D8

Note: * D11-DQ are the ADC data output pin names.

** D11-D0 are the 12-bit conversion results. D11 is the MSB.

MNAXLVI
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FEE£8F XN, 12EY M
F=FPILIIFIIIATLA

MAXIVI

LAT7I b, 50 FRiB/q4/13x
BREOCATLERESEDoICE. T P EREYES
L RLTIAT7 5y 7ERIEEDLVWTTE L, T2
HIERSA e TFOTEESA I TEDLLITHBEL
T, BIROL AT I 5T2TELEEW, PFATZ 1>
EFACINTAY oy ) EHEFIZLTERY
U, ADCOD /Xy A— U TFEIZTF A CF NS &FELY
2 LEAWTTFaL,

Ei2alzitdBn s AT LSS FERERLET . 70
KA PDTFOAFRAY— 7S5 FEAGNDD RIZHE W
THFEL. OSv 275 FPredBELET, HDE2TH
FHFALTS FEDGNDIIZ DR T —2' 5 FIZERL.
FHMOTA ST RATFALASS Y FRIZCHERLDW
TFaw, /JAX7)—8FE&E2I1ZE. Z0RF—7
S RALBEADITS P F— &1 E—F 2R
T, LALTESIIFELT SN,

ADCHOBEI /XL —F L Voo & Vs EROEAR S/ 1 X
ICEBAOT ZOERII0ILFEATUFD /N R AT
HEEFIEFRLTTZFOITRI—7 5 FIZNANZLT
Taw, $-RROBE/ 1 AREMELBA-nIiza
Frhn)—FEBREIZLTTaE W, L +VEELHFERD
T/ b NEIRERIINEERL T/ 1 X 5KEE
L TF & Ww(XI2b),

YA4reF7y rDORE
E131EMAXI80/181 DL =K — S EED AH A ERBFMT
T, 31— FE{LIIBERBHISBENEATTREE T, 22
R—=SEEIHT B HDI—FTr 7B FFaI0nN1F
1) TILSB=1.22mV(5V/4096) T4, X 1 42 /X 1 R— Z BHED
AHOTERET HAD—Fr 72037 A2 b
<7,

)
ol St
AIN1 [Z @ A2 O'mI I
AIN2 E 38 | M - =
AN3 | [4] 37 | A0
AlN4 [E @ BIP
AING E @ DIFF
AING | [ 7| 34] | BUSY
AIN7 | [8 ] 33] | TS
REFIN Amam WR
4 _E MAX180 @
Tond AGND [10] 31) ! FD
— = REFOUT E E HBEN
REFADY | [12) 29] | CLKN
OFFADJ | [13] 2¢] | DO
MODE | [14] 27]| 1
Irracrameic |
T T ™ 1| 25) | D3
= = owo|h7] 24] | D4
09| 18] 23] | D5
08 {[19] 2] | D6
DGND  [20] 21] | 07
DIP

Vg SUPPLY Vpp SUPPLY

-12/-15V  GND GND +5Y

¥ss  AGND DGND Voo

GND +BV
ANAXMN DIGITAL
MAX180/1 CIRCUITRY
* "Star* ground

** R = 10Q optional for filtering a noisy VoD supply.

®I2a. {3 5> FAEE S5 FTL—2

Mi2b. EES 7 - FALIE

ISIXVIN/O8EXVIN
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BEEF XN, 12EY N
F=IPIALI3 T

MAX180/MA X181

A7EY VRUTACOBEHFTELBE, OFFADIE
REFADJ & VpplZ#EiR L £ 9, FISOEBETIEX1.2% (*
50LSB) 41 RAEEEFE &, +0.44% (+18L3B) A7
v FEBHEESABLONET, ZhARST (TS5 —
WL 2) RiFF 7€y P REVBELT ) 5—2 3>
TREELERTYT, ABAANEEIHE. 0. luFa >
F Y TAGNDIZ/NNA NRALTFE W, 7€y bEs 1w
FARMIZHABLTTEL, (VALOAHNL S TETF
OZAFZILSB (0.61mV) SFOESEHML, T« 5L
52— FA0000 0000 0000&. 000G 0000 000IRET
ZVyhTHEIICERRIEZRELET, 7ILRAS—ILD
FEEIIFS—ILSB (4.99817V) FOESAEAHL. HHha—
RAILL Lt st 1t ez vhd
DEICEMREAEL T, ZOHMARIIENCHES
EHhHdHhbLNIHA,

NAR—=F (X2.5V) #7€v b 5FHETZNIZE, 7F
AZARIZILSB (0.6ImV) DESAMA. HHI—FH
0000 Q000 0Q000&. 000D 0000 OQOCIRTRA vF4 3
ESEBMRIZFABL T, 7245 —ILEEEEL, FS—ILSB
(2.49817V) BDEEEANICHA, HAH3— FA01I]
e aE, o 1 NSRRIy F43L 5102
EHR2ZAEL LT, COBMBARIENICHESEN DS
hrHELhEPA, AU 770 R5FEATIES. BT
ROIPDOYIZNVZPLANELEELTH 1 5BEL
7,

FA4F Iy o4k
LE N T a7 AN E I00kHzD 2II— Ty b2 & - T,
MAX 180/ 18 (EEHHOEFTNEICKETT., 2 h o BRUE
EP TN r—oareaYR—-+THE01C, BE7—U T
THEFMFRMEMWICL>THREDZINL—T v MZHIT
BADCO T T F 2w o ABBICE.E, /1 XEHEELTWL
FT AR ZNITBRTNER ADCOADIZEEDH 1 2
HANIL, TP 20THRFERELHL. BERRAZ b
LWERDBBFFTPLIN X LEAVWTTF—9 5 8BIFL £
T, TS —3ERANEABRHONMID ARSI P S E
LTRenxTd,

ADCI3fERFA TS —, L AT —ILI5— BEHEEES
(INL), 23 FEERMEDONLD & 5 Iz L » Tl N T
2F LI, ZDOLIBNSTA—FE, DC. RMEEEST
DHUEEERETIHERIILARANRLOATVLWAS HNTT
A VAT LOEEHMEEICE O TADCO BEA T BN
BTHHL 707Ny IOICBTIEEBRBTIEHY
FHA, BADODCKNSXA—FI3, 43I volr—RIZ
BULOTEENkELLEFRA, thik. EN3F 2 PHER
ANDHITTT,

QUTPUT CODE
FULL-SCALE
11, 1M TRANSITION
11...110 |
11...101 :
|
|
| / |
I / [
J / J FS:+5¥S
\ , / : 1158 =g
|
00...01
|
00...010 I
00. .. 001 [
0. o0 4 o o _ iy,
0 1 2 3 T Fs
AIN INPUT VOLTAGE (LSBs) FS- 3/2LSB

o111 4
0t 110

000...010
000...001
000 . .. 000
1t
11110 +
11,101
R
100...001
100 ... 000

«
Y

-FS v +FS - 1LSB

AIN INPUT VOLTAGE (LSBs)

[ 13.MAXI180/181 1 =8 — 5 BhE A HH 7 ZT4fas5 14

E14.MAXI180/1812X1 £ — S Bh4E A H H 254

/X1
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ELGF XN, 12w
F_FPELIIIVIIFL

MAXIN

S/NLEEEBRIE Y P

S/NIE(SNR)(Z. BSR4 BR CADCOHRTNARY b ILES
DORMSIRIBIZN T B, AR IFEHMORMSIRIED L TT, A
N FIBIEDCA HADCH Y > T 2 &L — b (Tl — 1)
DI2LAT & COBBEIHRE N 2T, Zo/8> P2k E
/A ZARAOEAEEL DT, S/NE FE L(SINAD)A'ADC
DHEO L VB RELL Y £T,

HHMALR/NADC/ 1 AEFEFLL S —ICE »THEL, 2
RIZADCO I ERENEENL /R T,

SNR=(6.02N+ 1.76}dB

ZZIINESBREEOE Y N HTY, o TEREeENI2E v b
ADCIE, 74dBL Y 6 RWMER D2 KiEH Y A, X6
(=, MAXI80/I81 &{F - T, I00kHzO Y > 7Y L — b T
PR IOKHzOO B 1 VB RS T S LB ENRERA
RKLET, FFToHA 70y MIEESL 227 LA
BIZH T ZEMHEPNIRESRL TV ET(HIG),

SEBED HSNRA TR T 2R EABEEMRA S LiIZd > T

B & N =SNRA SADCOHRHHREE (B v F 30 A5k
HHNFEFT, N= (SNR—1.76) /6.02, BEI7iZ, MAXI80/
BIOAFTEFHOBEE LTHOFEYEY rEERLET,

SEBHEE

S2EFEETHD) . BXRE KB ORMSIRIRICXWT 225 H
EORMSTEDSFHDCHSH T L — FDI/2LATD
B/ FIEBRIZEIT2)DHETT,

HERAUZE - THhEZAhET,

THD=20LogE(V22+V32+ .+ VN Zq
V1

Z 2TV EARRMSIRIE, Vo~VniZ2R D 5 NREFHFENIR
BarRrLET,

AFYFPRZN=FAF v oL
RTYFPRIN=F14F 2y LrPE RITKELANR
7 FILESOHRIBOCA b T L — D2 T D
BiEEIZE 30T 2 EREDORMSIRIEO L TY . BF
ZOE—ZEANBEREOHIEREIISVWTELET
A ADCHMRIRIZY ZT7HRFE.ADCH /1 X7 0FIZHE W
TGP LE—0THHFELBZ_EEHVET,

OFFADJ

ANAXILAA
rer AAXTE0
REFOUT

REFADJ

AGND

CONFIGURATION IS 40-PIN DIP

FIs. A7ty bESA - DORE

AMPLITUDE (dB)
8

-0
-100 |
‘00 1250 2500 3750  50.00
fg = l(l}kllz kH
- Ok FREQUENCY (kHz)

X 16.MAXI80/18IDFFTZ 0w b+

-
N

-
--

3
”

EFFECTIVE BITS
®
y -
P

10 100 L} 10M

INPUT FREQUENCY (Hz)

F17.MAXI80/181DEIIE v b B A HEEH

ISIXVIN/08EXVYIN
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MAX180/MAX181

""_-?_8? &), 12EY A

— I PIAI 3T

SEIFEE

B4k

32k

16k

+15¥ +5V
0.1pFr4'_—LI* 47uF T12 T13 40 JOAuF ] 47uF
= 1 [ REFAGS OFFADS Voo
L1 Ao
23 ANT aeFouT f-1—
NG4S & ANALOG AlNZ
INPUTS 7§ w—d] AIN3 el
1 REFN I Tomue ] 4muF
1K »—51 ains [
A 81 ancin T
/LY— MUXOUT
6 AAAXLN 2
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MAX180/MAX181

BE (Hx) F o TR
PART TEMP.RANGE  PIN-PACKAGE '(Ts“&';‘ AIN4 AIN2 AlNo A2 AD
MAX180CCQH 0°Ct0+70°'C 44 PLCC +1
MAX180CC/D  0°'Cto+70°C  Dice” +1 (Muxoun*™
MAX180AEPL -40°Cto +85°C  40PlasticDIP  +1/2 A
MAX180BEPL -40°Cto +85°C  40PlasticDIP 31
MAX1B0CEPL -40°Cto +85°C  40PlasticDIP  +1
MAX180AEQH -40°Cto +85°C 44 PLCC +1/2 REFOUT
MAX180BEQH -40°Clo +85°C  44PLCC +1
MAX180CEQH -40°Cto +85°C 44 PLCC +1
MAX180AMJL -55°Cto +125°C 40 CERDIP™  +1/2
MAX180BMJL -55°Cto +125°C 40CERDIP™ 41
MAX180CMJL -55°Cto +125°C 40CERDIP™  +1 01l DSDGND'DS D4
MAX181ACPL 0°Cto +70°C 40 Plastic DIP +1/2
MAX181BCPL  0°Cto+70°C  40PlastcDIP  +1 (ng%m_’
MAX181CCPL  0°Cto+70°C  40PlasticDIP 1
MAX181ACQH 0°Cto+70°C  44PLCC +1/2 ~ MAX1gT
MAX181BCQH 0°Cto+70°C 44 PLCC +1 Iy A
MAX181CCQH O'Cto+70°'C 44 PLCC +1 2010 g —
MAX181CC/D 0Ct0+70°C__ Dice’ +1 TR | b,
MAX181AEPL -40°Cto +85°C  40PlasticDIP  +1/2 L an e
MAX181BEPL -40°Cto +85°C 40 Plastic DIP +1 _'F_:| ]1—#”‘"33‘2;?] a0 00l
MAX181CEPL -40°Clo +85°C  40PlasticDIP  +1 ) 8- 0381
MAX181AEQH -40°Cto +85°C 44 PLCC +1/2 b . BB T
MAX181BEQH -40'Cto +85°C__ 44 PLCC £1 T -
MAX181CEQH -40'Cto+85°C 44 PLCC +1 T A S L N
MAXTBIAMIL -55°Clo+125°C  40CERDIP™  +1/2 el e g PR e
MAX181BMJL -55Cto +125°C 40CERDIP™  +1 e [,sm—%
MAX181CMJL -55°Cto +125°C 40CERDIP™  +1 _
* Contact factory for dice spgciﬁcations. ' 40 L%T\ Z I1a ngcl,?vl\r (PL)
= Contact factory for availability and processing to MIL-STD-883. 0,c = 45°C/W
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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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