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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND .o -0.3V to +6V
VLoaic to GND -0.3V to +6V
CHO-CH7, COMto GND ......oocoioiiiiiin, -0.3Vto (Vpp + 0.3V)
REF, REFADJ t0 GND ......ccoooviiiiiiiii -0.3V to (Vpp + 0.3V)
Digital Inputs to GND .........coociiiiiiiiiiiic, -0.3V to +6V

Digital Outputs (D0-D9, TNT) to GND.....-0.3V to (VLogIc + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
24-Pin QSOP (derate 9.5mW/°C above +70°C) ........... 762mwW
28-Pin QSOP (derate 8.00mW/°C above +70°C) ......... 667mwW
Operating Temperature Ranges
MAX1091_C_ _/MAX1093_C_ _..ooiviviiiiiiiiinn,
MAX1091_E_ _/MAX1093_E_ _ .....
Storage Temperature Range................
Lead Temperature (soldering, 10s)

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

(Vbp = VLoagIc = +2.7V to +3.6V, COM = GND, REFADJ = Vpp, VREF = +2.5V, 4.7uF capacitor at REF pin, fcLk = 4.8MHz (50% duty
cycle), Ta = TmIN to TMmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
DC ACCURACY (Note 1)
Resolution RES 10 Bits
) MAX109_A 0.5
Relative Accuracy (Note 2) INL LSB
MAX109_B +1
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
Offset Error +2 LSB
Gain Error (Note 3) +2 LSB
Gain Temperature Coefficient +2.0 ppm/°C
ag?grr:iigto@hannel Offset 201 LSB
DYNAMIC SPECIFICATIONS (fiN(sine wave) = 50kHz, VIN = 2.5Vp-p, 250ksps, external fcLk = 4.8MHz, bipolar input mode)
Signal-to-Noise Plus Distortion SINAD 60 dB
(roluding Stn-order nermoric) | TP 72 dB
Spurious-Free Dynamic Range SFDR 72 dB
Intermodulation Distortion IMD fiIN1 = 49kHz, fiN2 = 52kHz 76 dB
Channel-to-Channel Crosstalk fin = 125kHz, VN = 2.5Vp-p (Note 4) -78 dB
Full-Linear Bandwidth SINAD > 56dB 250 kHz
Full-Power Bandwidth -3dB rolloff 3 MHz
CONVERSION RATE
External clock mode 3.3
Conversion Time (Note 5) tCONV External acquisition/internal clock mode 25 3.0 3.5 us
Internal acquisition/internal clock mode 3.2 3.6 41
Track/Hold Acquisition Time tacQ 625 ns
Aperture Delay External acquisition or external clock mode 50 ns
Aperture Jitter External acqu.is.,iltionlor external clock mode <50 os
Internal acquisition/internal clock mode <200
External Clock Frequency foLk 0.1 4.8 MHz
Duty Cycle 30 70 %
2 MAXIW




250ksps. +3V. 8/4F+%)N. 10EY FADC
+2.5V) 2P L2 RBU/NS LA 277 —X T

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = VLoagIc = +2.7V to +3.6V, COM = GND, REFADJ = Vpp, VREF = +2.5V, 4.7uF capacitor at REF pin, fcLk = 4.8MHz (50% duty
cycle), Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
ANALOG INPUTS
Analog Input Voltage Range Unipolar, Vcom = 0 0 VREF
Single-Ended and Differential VIN V
(Note 6) Bipolar, Vcom = VREF/2 -VREF/2 +VREF/2
Multiplexer Leakage Current On/off-leakage current, ViN = 0 or Vpp +0.01 +1 pA
Input Capacitance CIN 12 pF
INTERNAL REFERENCE
REF Output Voltage 2.49 2.5 2.51 V
REF Short-Circuit Current 15 mA
REF Temperature Coefficient TCrRer | Ta=0°Cto +70°C +20 ppm/°C
REFADJ Input Range For small adjustments +100 mV
REFADJ High Threshold To power down the internal reference Vpp-1.0 V
Load Regulation (Note 7) 0 to 0.5mA output load 0.2 mV/mA
Capacitive Bypass at REFADJ 0.01 1 uF
Capacitive Bypass at REF 4.7 10 uF
EXTERNAL REFERENCE AT REF
REF Input Voltage Range VREF 1.0 \éBEn\j Vv
REF Input Current I VREF = 2.5V, fsamMPLE = 250ksps 200 300 oA
Shutdown mode 2
DIGITAL INPUTS AND OUTPUTS
Input High Voltage Vi |oGic =27V 20 v
Vioaic = 1.8V 1.5
Input Low Voltage ViL Vioaic = 2.7V 08 %
Vioaic = 1.8V 0.5
Input Hysteresis VHYS 200 mV
Input Leakage Current lIN VIN=0or VpDp +0.1 +1 pA
Input Capacitance CIN 15 pF
Output Low Voltage VoL ISINK = 1.6mA 0.4 Vv
Output High Voltage VOH ISOURCE = TmA ViLoaic - 0.5 V
Three-State Leakage Current ILeAKAGE | CS = VbD +0.1 +1 pA
Three-State Output Capacitance| Cour CS=Vpp 15 pF

MAXI N 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = VLoagIc = +2.7V to +3.6V, COM = GND, REFADJ = Vpp, VREF = +2.5V, 4.7uF capacitor at REF pin, fcLk = 4.8MHz (50% duty
cycle), Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
POWER REQUIREMENTS
Analog Supply Voltage VbD 2.7 3.6 \
Digital Supply Voltage VLoGIC 1.8 Vop + 0.3 V
Operating mode, Internal reference 2.3 2.6
fsSAMPLE = 250ksps External reference 1.9 2.3
Positive Supply Current IDD Internal reference 0.9 1.2 mA
Standby mode External reference 0.5 0.8
Shutdown mode 2 10 pA
f = 250ksps 150
VLoaic Current lLogic | CL = 20pF SAMPLE - P PA
Not converting 2 10
Power-Supply Rejection PSR VpD = 3V +10%, full-scale input +0.4 +0.9 mV

TIMING CHARACTERISTICS

(VbD = VLoaGIc = +2.7V to +3.6V, COM = GND, REFADJ = Vpp, VREF = +2.5V, 4.7uF capacitor at REF pin, fcLk = 4.8MHz (50% duty
cycle), Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

CLK Period tcp 208 ns
CLK Pulse Width High tcH 40 ns
CLK Pulse Width Low tcL 40 ns
Data Valid to WR Rise Time tps 40 ns
WR Rise to Data Valid Hold Time tDH 0 ns
WR to CLK Fall Setup Time tows 40 ns
CLK Fall to WR Hold Time tCWH 40 ns
CSto CLK or WR (Csws 50 ns
Setup Time

HodTme toswr 0 s
CS Pulse Width tcs 100 ns
WR Pulse Width (Note 8) twR 60 ns
CS Rise to Output Disable ttc CLoAD = 20pF (Figure 1) 20 100 ns

4 MAXIMN
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TIMING CHARACTERISTICS (continued)

(Vbp = VLoagIc = +2.7V to +3.6V, COM = GND, REFADJ = Vpp, VREF = +2.5V, 4.7uF capacitor at REF pin, fcLk = 4.8MHz (50% duty
cycle), Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RD Rise to Output Disable TR CLoAD = 20pF, Figure 1 20 70 ns
RD Fall to Output Data Valid Do CLOAD = 20pF, Figure 1 20 70 ns
HBEN to Output Data Valid tDO1 CLoAD = 20pF, Figure 1 20 110 ns
RD Fall to INT High Delay tNTA CLOAD = 20pF, Figure 1 100 ns
CS Fall to Output Data Valid tDO2 CLoAD = 20pF, Figure 1 110 ns

Note 1: Tested at Vpp = +3V, COM = GND, unipolar single-ended input mode.

Note 2: Relative accuracy is the deviation of the analog value at any code from its theoretical value after offset and gain errors have
been removed.

Note 3: Offset nulled.

Note 4: On channel is grounded; sine wave applied to off channels.

Note 5: Conversion time is defined as the number of clock cycles times the clock period; clock has 50% duty cycle.

Note 6: Input voltage range referenced to negative input. The absolute range for the analog inputs is from GND to Vpp.

Note 7: External load should not change during conversion for specified accuracy.

Note 8: When bit 5 is set low for internal acquisition, WR must not return low until after the first falling clock edge of the conversion.

Viosic
3kQ
pouT
*~—
c pouT ——eo
3k LOAD —L Crom
™ I™
a) HIGH-Z TO Vor AND VoL TO Von b) HIGH-Z TO Vo AND Voy TO VoL

B1. A 2x—=TI/T7 4« —TILEBOaREE g
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IRESERE

(VbD = VLoaic = +3V, VREF = +2.500V, fcLk = 4.8MHz, CL = 20pF, Ta = +25°C, unless otherwise noted.)
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REIERIEEEE)

(VbD = VLoaic = +3V, VREF = +2.500V, fcLk = 4.8MHz, CL = 20pF, Ta = +25°C, unless otherwise noted.)

INTERNAL REFERENCE VOLTAGE INTERNAL REFERENCE VOLTAGE OFFSET ERROR
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. SUPPLY VOLTAGE
253 ° 253 e 1.0 o
252 2w 5 5
_. 05
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250 250 P
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249 249 \
248 2.48 10
2.7 30 33 36 40 -15 10 35 60 85 27 30 33 36
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10-BIT CAPACITIVE DAC
REF — ---|

INPUT CHoLD COMPARATOR
MUX
oo S ZERO
CH1 —o 12pF
CH2 —O RN
CH3 —o CswitcH 800¢2
CH4 —O HOLD
T TRACK o
CH5 —O AT THE SAMPLING INSTANT,
CHE —O TH THE MUX INPUT SWITCHES
CH7 SWITCH FROM THE SELECTED IN+
C CHANNEL TO THE SELECTED
COoM @ IN- CHANNEL.

SINGLE-ENDED MODE: IN+ = CH0O-CH?7, IN- = COM
PSEUDO-DIFFERENTIAL MODE: IN+ AND IN- SELECTED FROM PAIRS OF
CHO/CH1, CH2/CH3, CH4/CH5, AND CH6/CH7

HM3a. MAX1091DANEEDEEE

10-BIT CAPACITIVE DAC
REF — ---|
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120F
CHl —o RiN
¢ 80002
CH2 —o S HOLD
T TRAck
o AT THE SAMPLING INSTANT,
—o0 o THE MUX INPUT SWITCHES
SwiTeH FROM THE SELECTED IN+
CHANNEL TO THE SELECTED

COM ® IN- CHANNEL.

SINGLE-ENDED MODE: IN+=CH0-CH3, IN-=COM
PSEUDO-DIFFERENTIAL MODE: IN+ AND IN- SELECTED FROM PAIRS OF
CHO/CH1 AND CH2/CH3

M3b. MAX1093MDANEEDEX

PFHOTANRE

PEMRES 1 74— RIZ& W 7F 05 AHAVppe GNDIC
550 TENTNBRSH. FrRILAPEVIF(GND -
300mV)~(Vpp + 300mV) DEFE T, BEERI T &
BLRAVITEET, LH L. TILRT—IUHET

IEFERZIREITOOIC. AAH(Vpp+50mV)Z B X J

F72(GND-50mV)Z FRISENEDICL TR0,

A7F v 2INDFPFOTANDEREZS0MVIA LB X 1=
B8, IBARNAT ZAANERZAMAZ TICHIRL T
Ty,

cSwo/ER—=IVEF

MAX1091/MAX1093 T/HE&IE. WRDIZ EW T v T
SUFTE-BRICAWUET ABT7I122aY
E— RIZBNTIE BT/ ZIPROWRDILEW Ty 2

10

TR=IVRE—-RICAWZET, IBT7O12> 3>
E—RIZBNTIE. HE/NA FNEBZAATH HAHER
DoOYIDITFHAI I Y OTR—)LRE—RICAY
£9, IBIOVIE—RIZBNTIE. ZhidHlE
INA MADERAZN DK UsBICEZ DT EITIELT
TS YUIILIY RBEDIHEIE. IN-HCOMIC
BfSn, OYN=5I3+" ANET T ITLET,
SENEEBEEDHEEIE. IN-D " ADICERE S 1.
|(IN+) - (IN) | DEAS > T v TEINET, RDEH
R ICIEANDBUINHIZER SN, Cholpld AT
ESBEIXTREINIT,

T/HAANESZERAL-OICETDIE[IZ. ANBE
PRESNDESDBHICHEOD>TNET, ANAESD
V=AU E=F g ET oA a VRS
E<L20. Bt ZmOEOREZREL<L TIHED
HIVET POA2aVBBtacqld T/\1 ANESZ
BALTEOICETD2RABETHY . ESDEHAHKIC
WERR/NFBICEEDTINET, tacqld. RRATEE
nx9,
tacq = 7(Rs + RiN)Cin

ZZT. Re=ANEEDY—2A4 Y E—F V2. Ry
(800Q)IF AN, 2L TC\(12pF)IFADCHAS
BETT, V—RAE—F 2 ZAM3KQMUTTHNIL.
MAX1091/MAX1093MDACHEREICKEHFEIIHY)
It A,

0.01wFdVF YA~ D7 FOJ ANICEFRENT
WBIEEId. INUEDY XAV E-F 2 IDERE
BEETY . COANIAVT UV EANY XA VE—
FUZANRCT 1IN ZZRKLT. ADCOESFHEIREE
FRIDZEITFELTTS,

ATEEE

MAX1091/MAXT1093MT/HERIE T IV Z 77 Higiant
250kHz. 7LD —HEEHN3MHZTH D/, 7
F—F2T) 0 IREERBT DI EICKUSEDIBE
REOHELZT. BEENADCOY T v IHRE
PEDHEHDOEBESZNETCEET ., SRKESH
FHAT O EREMERICT A1) 7SI TS B0
OIS, PUFIAVT0TT4IT ) TR
L&,

ZIRFRRAE

FE/NA PZEERCIEICEI>TERZREBLT
TE0o BN MIVILFTL O F v RILEERL.
MAX1091/MAX1093% 1 Z/R—S XIF/NAR—Z
BEICHELEZ T, BRA/ULZAWR+CS)IF. 7oA
DUAVHBNISES T AT 3+ BB ERINT S
ZENTEET TV VIBBIRT O3y

MAXIMN




250ksps. +3V. 8/4F+%)N. 10EY FADC
+2.5VY I P L ZRBONS LAY 27— 1T

HEORRICIRIIVET T ANHE/NA MEERD
ACQMOD(77Z14 > arvE—RMEY MIE. BESD
HAARELTHRE 7 7414223V RUNERT T A
2avDEDA T avERELTNET, vOVY
RIFT7 o422 arE- FHREIIHABEDNT D
Bat. ZBRBII1370Y IY A4 VOB F 9,
TP LOHENA bEESTRTE. Z0OEBRY
HRlEenTHLWTZ 422 3 VBB EUE T,

RBP4 ay

HE/NA NAEEZESADIFICACQMODE Y &2 1) 7L T
H<EACQMOD =0). WE7 o4 > avhBRE
F9, ZDIBE. FHREFBEIASTERESNETIAD
AVHIBAEZERAA/ NIV RAICEDTHFEYE T, il
ZDTIA A VERRANRHh DIERFICIAE W £ (3AER
HA ). HBNIREIO Y 7E— ROESIEHK 1us)
(H4), REF A2 a>rEREIOY IDBEHEDTE
DIFE. 7/IA—F v v Hh200psIET B ENHY
9, BRI O YOI TY Y ZH#H50ps&EIRT DI,
BICABBTIA a3 E— REFALTTE0,

ARroaTrary
YT I TIN—F v ERICHIET DT A2
DarvERmBEEREL THEY SIS, SER7 T A

®1. HlEHNA ~OBBEDERRA

U3 E—REBERALTRS L I—IF2EDER!
DERAZ/NIABFERL T oA a3y ETinHhR%E
BIELEd, 10D/ YL RIFACQMOD =1 TEZIAF N,
RIREDT7O0Aa VB ZRBLET, FE20
EXH/NIVZIFACQMOD =0TE=RA F . WRD
AEVITYISTTOA420 a0 aRT LCERARRA
L &9 (H5),

ANVILFTLOHOT7 RLZEY M. BIRUE20D
ERAHNIVZATEUEZIF O CTLEITNIEEY ZE A,
INTD—=59F—REwW MPDO. PD1)I3. FE2MDEAH
INIVZRTHFHLIMEICT D ENTEZI([/IND—=F T
E—RIESR), §IEN1 MOZEDOMHEDE Y NEEE
ITHRERBEAIESNE T,

ZIROFEY
MAX1091/MAX1093h%, Z#|hH T L CEMEHERA
SABNDREICK I EAavYroOOE Y I
M5BT TEHITZODIZEEAAESINTHMRMH
INTWET, INTIZ, BARTLCHAT—FH
EEFCTEEHBIO-ICRYFEFI(HA4RD5), ZLT.
BODFEI T A TILHBE DI-BREXIIH L 01
INA MDEZERAFNEBICNTIZRYEY,

BIT NAME

FUNCTION

PD1 and PDO select the various clock and power-down modes.

0 0

Full Power-Down Mode. Clock mode is unaffected.

D7, D6 PD1, PDO 0 1

Standby Power-Down Mode. Clock mode is unaffected.

1 0

Normal Operation Mode. Internal clock mode selected.

1 1

Normal Operation Mode. External clock mode selected.

D5 ACQMOD

ACQMOD = 0: Internal Acquisition Mode
ACQMOD = 1: External Acquisition Mode

D4 SGL/DIF

SGL/DIF = 0: Pseudo-Differential Analog Input Mode

SGL/DIF = 1: Single-Ended Analog Input Mode

In single-ended mode, input signals are referred to COM. In pseudo-differential mode, the voltage
difference between two channels is measured (see Tables 2 and 3).

UNI/BIP = 0: Bipolar Mode

D3 UNI/BIP UNI/BIP = 1: Unipolar Mode

In unipolar mode, an analog input signal from 0 to VRgF can be converted; in bipolar mode, the sig-
nal can range from -VReF/2 to +VREF/2.

D2,D1,D0 | A2, A1, AO

(see Tables 3 and 4).

Address bits A2-A0 select which of the 8/4 (MAX1091/MAX1093) channels are to be converted

MAXI N
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250ksps. +3V, 8/4F+ %I, 10EY FADC
+2.5VUI P L ZRRUNFLNA 2P 71T —Xfd

MAX1091/MAX1093

D7-D0

ACQMOD = "0"

T HIGH-Z 8_/7 HIGH-Z

HBEN

—| o ‘4— ~— too1 — — |‘—TTR

HIGH-Z HIGH/LOW HIGH/LOW HIGH-Z
DOUT U | BYTE VALID BYTE VALID

M4, A7 o122 avE— beERLEEROY I VD

)

_ CONTROL CONTROL%(
D7-00 BYTE X o "

ACQMOD ="1" ACOMOD="0"

HIGH-Z HIGH-Z

INT

— ~—tNm

)

HBEN

—|
IDO — -~ Dot — < 1R

HIGH-Z HIGH/LOW HIGH/LOW HIGH-Z
DOUT « | BYTE VALID BYTE VALID

M5. A7 IA2 3 - NEFERLEEROYAIVD

12 MAXIMN




250ksps. +3V. 8/4F+%)N. 10EY FADC
+2.5V) 2P L2 RBU/NS LA 277 —X T

20v2%€— FD&ER

MAX1091/MAX1093(3. ABEXIIAZLIOY OD
WINTEEELE T, #lfHIEY NDERUDT7HHER
XIIABLoOYIE—REERLET, ZOROAN
J—RT/IND—=F D E—RANEIREINDE. TN
EREBEICUIIZA SN0V IE—RERFBLET,
AR UALIOYIE—RONTNDIBEEE. A6
NISAZLT oA a3 DEESTEHEERTDZEN
TEF9, /NT—77v TBEZIE. MAX1091/MAX1093
EFT7AI bOAZEZOY TE—RICEDET,

REoOvoE—R

REIEo/O Y TEF—RIZTDE. yPIFSARZER OOy U %
BESEDREINOEMEINE T, ZOE— RZER
IBDIIE. #HE/NA hOEY RD7ZE1IC. D6ZOICEETE
TEIMELHYFT, ZNICEWURSo O Y IEREA
BIRE N, TMIEAA3.6pysemWUFd, RSOV Y
E—REFEHRETDIIESIE. CLKEV A 7O—F7 1 > JIC
BHBNEDITNAXIIO—IZEHRL TR0,

SEoOvoE—R

AEoOY IE— RZERBIRT DI, $IE/ N1 ~DD6
RUOD7TZ1ICERETDRELNHY T, K6, B
20 OIZKDAREN(EG2) RUNER(R6h) 77 o143
ET-ROOOYVIROWRY A I TDBEFRERLET,
BIERBEDDICIE. T1—T 1414 2)LH30%~
T0% TRIEREN 100kHz~4.8MHzD o7 O & & #33
LZEd, 100kHZzATDo Oy U EKETMAX1091/

MAX1093%BIES €52 &SR LE Ao T/HED
A=V ROAVF T O@mHEDEEIME T L THEEN S E
IB=HTT,

TFAIOINVAITI—R

ABDEENA M ROEHDT—FIE. )= F7— K
NZULIVA 2V TIT—ALETEBEENET T, 2D
NZLILA 57 T—(1/0)3. BEPEBFEICA Y
TJI—29BDZENTEZET, EBCS. WRRURDA
ERAAROTRUEMEESIEL £, CSITTF v &R
ESTYd, TDESICEIDTUPIFMAXT1091/MAX1093
ZI/OR—FELTTZ RLRIBETEZ Y, CSHV\ID
BEa. CLKWRRURDAAWNF1s—TILEeh, 1%
T I —RUIBBEIIN/NA A o E—F 2 Z(NAZ)IRBEIC
TWE9,

ABDT7#—=7v b
HIE/NA MMIBIAAATY Y RRICED7~DOICZ Y F
ENET, R2CHENA T H—7 Y hERLET,

HHT7x—vv b
MAX1091/MAX1093DHA T # =¥y MIIZR—5
E-RIZBNWTENAF U NAR=FF—FIIHBINT
F2DWYBEXTY, HAT—FEFIWMDEICIE. CS
RORDA O—TRIFNIZEY & Ao HBEN = ODBFIS
TMI8EY hhFRENF T HBEN =1DBFII L2 b
HEREWEIREC. HHT—FEY hD7T~D2Id1Z/R—>
E—-RTO—ICRESN. NAR—FFE—RICBNTIE
MSBDEICERE SN &9 (KRD).

|[=— tep

<—  ACQUISITION STARTS | ACQUISITION ENDS —>I<_ CONVERSION STARTS

|
|
|
o e R s T S B S T S S B e
—*: b~ tows oH l toL !
|
WR /t/ WR GOES HIGH WHEN CLK IS HIGH.
ACQMOD ="0"
towH _’: <— ACQUISITION STARTS

ACQUISITION ENDS ——J|<— CONVERSION STARTS

[ S S I S B

m|+§|+|+|

ACQMOD = "0"

WR GOES HIGH WHEN CLK IS LOW.

M6a. AEIOYIROWRY A IV I(RE 71422 32E—R)

MAXI N
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250ksps. +3V, 8/4F+ %I, 10EY FADC
+2.5VUI P L ZRRUNFLNA 2P 71T —Xfd

MAX1091/MAX1093

<— ACQUISITION STARTS ACQUISITION ENDS —1 :4_ CONVERSION STARTS

SRS e S e T O S e e O

tows — I~

|
|

W Ve P e
g

Acamop =] WR GOES HIGH WHEN CLK IS HIGH. KCQMOD— 0"
i<— ACQUISITION STARTS ACQUISITION ENDS —»: I‘— CONVERSION STARTS
| |
o o oo o e okl
_»I |t town —>I I«—
" ¥ A
-

ACQMOD ="1" WR GOES HIGH WHEN CLK ISLOW.  ACQMOD =

R6b. AEIOY IRUWRY A I VI (N7 o423 E—R)

xR2. HINA +T7A—7Y b

D7 (MSB) D6 D5 D4 D3 D2 D1 DO (LSB)

PD1 PDO ACQMOD SGL/DIF UNI/BIP A2 Al AO

3. VIV IY REMEDTF v RIViBIR(SGL/DIF = 1)

A2 A1 A0 CHO CH1 CH2 CH3 CH4* CH5* CH6* CH7* COM
0 0 0 +
0 0 1 +
0 1 0 +
0 1 1 +
1 0 0 +
1 0 1 +
1 1 0 +
1 1 1 +

* F 4 2 )LCHA~CH7IIMAXT109 1 ICDAHERENE T,

14 MAXIMN




250ksps. +3V. 8/4F+%)N. 10EY FADC
+2.5V) 2P L2 RBU/NS LA 277 —X T

x4, RUZEENEDF v+ RIV:EIR(SGL/DIF = 0)
A2 A1 A0 CHO CH1 CH2 CH3 CH4* CH5* CH6* CH7*
0 0 0 +
0 0 1 +
0 1 0 +
0 1 1 N
1 0 0 +
1 0 1 N
1 1 0 N
1 1 1 N

* F 4 2 LCHA~CHTIZMAX1091 IC DA BRI S NE T,
PTVr—2a gk

NIO—=FA2V&Y |k

BONICERMVBRASNIR. AENT—7F2UY b
[EE&IIMAXT091/MAX1093 2580 0y & — NIRRE
TREBL. NTZNAISRELE T, BRIRELLIE
DRy MEEIF10psTT . CORICERZTD
BNTTFS REBU T 7 LV X Z2ERY DIEEIL.
VREFtK\ﬁEg—ét__&)L:5OOUS%gL/gig_o

RNERUANBV 77 LR
MAX1091/MAX1093I3. WERXIINER T 7L 2R
BEXZFERATEEZT. AU T 7 L XABREIER
REFXIIREFADJICHE R CE &9,

MAX1091 R UMAXT1093D W I NDIBE L. N
INY T 7ISREFT+2.5VZHIE T 2L DICEET = NT
WET, REFTh) I Tdsnfc+1.22V) T 7L 2R
HRIE+2.05V/NT/XY T 7E2NTNE T,

R5. F—HINZAHD

B+2NNSLIVA 2 HT7 1 —R)
PIN HBEN =0 HBEN =1
DO Bit 0 (LSB) | Bit8
D1 Bit 1 Bit 9 (MSB)

BIPOLAR UNIPOLAR
(UNI/BIP = 0) (UNI/BIP = 1)

D2 Bit 2 Bit 9 0
D3 Bit 3 Bit 9 0
D4 Bit 4 Bit 9 0
D5 Bit 5 Bit 9 0
D6 Bit 6 Bit 9 0
D7 Bit 7 Bit 9 0

MAXI N

AU 772

RE T 7L 2D5E. 7IVAT—I)VEREIE 1= R—>
ANDBE+2.5V. NAR—=SANDIFE+1.25VTT,
RES) D7 L2\ T 73 T 7 L REEDMEARE
(+100mMV) A JEEICE DT LVET (M),

AR UTT7L RNy T 7IE. REFEGNDDBEDAER
A7 2H (4. 7TuF min) TRHEINZRENH D &EIC
FELTTFE LY. ZHF)T77L 2R/ A ZXEADCHS
DRAAYF I ANA DV EBRBTDIHTI, JT7
LYZD /) AXESISIC/NELTBICIE. REFADIE
GNDOBICO.0TuF O F o ZHEHELTTI S0,

HER) T PL VR
MAX1091&EMAX10931E N T nE . RERU T 7L VR
INY D7 T TOAAREFADNXIFEA(REF)ICHENT
NER D7 LU R EEHGTEET,
REFADJIAAZFERIDEANLI T 7 LR E/INY T 7
TERENELKEYET, REFADIDAAA VE—F 2
IE17kQ(typ) T,

Vpp =+3V

S0k MAXIM

MAX1091
MAX1093

REFADJ
REF

330kQ
50kQ

—e

4.7TuF
— GND 0.01uF

GND

7. ABRT o aX—5&FERLIEV T 7L VR

BEHAE
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MAX1091/MAX1093

250ksps. +3V, 8/4F+ %I, 10EY FADC
+2.5VUI P L ZRRUNFLNA 2P 71T —Xfd

SNE) T 7L REREFICEDINY D85S, REFADJ%
VpplC#Efi T D2 EICKDTRHRE) T 7 LV RINY T 7%
T4t—TILLTFE . REFIZCHITDDCANEHIT
25kQT9d, ZDi=h. REFIZHITDHAHLI T7L 2R
ISZRAICRA200ADDCERMERZMHIEL. HH
AVE=F M OQMUTTHDZENRETT,
27 LY2ADERNAVE=F AN T NEUKREN
Ba. X/ A ZXHKRENESEICIE. REFEVDIEL T
A TUFAV T oY EFERALT/NA/NZLTTRE,

ND—=F9F—F
ZIOEBICAVN—FERER v NI IREEIC
THIEICKODTENZENILTTIE 0, I/ A ~D
DR UD7TZFERAL T, RYVNAE—RXITTTY b
FOUE—REERLTTFSINERIRD2), WTHD
YIRNDITINND—F I E—RIZBWWTE/NNS LI
AVIITI=REITOT14TDFEFTI A, ADCIIZE
LEthAo

AIINLE—FR

25 VINAE— RIZBITBEEERIIB50uA(typ) TY o
TINA ZUF. IRDOWRDIL LA Ty 2 T/INT—77 T L.
ZIRAERIEREICHYE T, 2OXDICY—2FA N
HN =D, 250kspsATOZEBEE ICHNTKRIBR
BB NN AIEET T,

vy MNITOUE—R

vy NIOUE—RICBINTIE. BSHEHESAE
BYOITR2TOT Y THENY—ATINT. ZDOED

Zh'w 7 LIcBERICIEEEEERN2LAICETLE T,
MAX1091/MAX1093(3. WRDILEW TV Tk
FOE—RERTLTCEBEHNEICRIE T, 4.7uFD
727 L ZANANRRAFoHAEFEBRLTTIL10
Ev MEEZRIBIDICIE. /NT—77Y TDEIZ500ps
WWETT, ZD500ps%E T IL/INT—F— RTI3HEL
AT UINAE—RTHDE, HBENEIHDILTIC
HWOIT ZENTEFZT, AU T7 L AEFERTD
BE. INT—7 TEOFEEIIENS0usTEAE T,
25 VINAE— RICADICIE. #IE/NA NTREINA
E-—REEELTYI—DEBRETDOTTIFI0,

5FEE 1 REFEGNDDBD/NA /X2 DV T 4 hi4. TuF
FWEXRENE, ND=TYTEBENELBEIET,

=iERA &N

RKOIC, AZHR—SRONAKR—ZF—RDTIVZT—Il
BE&EEERLET,

RBIZ NI ZR—Z AN/ EH/O)=ERBEE. KIIC
NAR=Z(/0)mEBHERLET, O— RERBIIER
TEHEMOLSBERTOHECEIWVET, BHI—R
I$/NAF 1T, 1LSB=(Vgee/1024)T 9,

BAY T J&EE/300kspsERITT D5

BARIOYIREKEH4.BMHZTEEL TL\DEF. 19
IOV IHAOINBICERZER T 9D EICLUEERD
2= h250kspsHEEIRTEE T, 191 U)LD
RNERIE. 1B RAAT A DIV, 370422341400,

OUTPUT CODE
FULL-SCALE
TRANSITION
11...111 T FS=REF+COM \
~ I
T I
100...010 T
100...001 1 1LSB:%
100...000 - - - == - - ——— -
0. 11
011...110
011...101 4
000...001
000 . . 000
Il Il (( Il
T T
01 2
(com) INPUT VOLTAGE (LSB) ~ FS-3/2LSB

OUTPUT CODE
0., 111 F5=Rzi+COM
I
o1 10T 75_ com !
~ .| I
F5= T com |
000...010 2 |
000 ... 001 - !
000 .. 000 -
I
11,111 |
11,110 :
111,101 4 !
N I
1 1
100 .. 001 |
I
100.... 000 |
' N " )
-FS oM +FS-1LSB
INPUT VOLTAGE (LSB)
*COM = Vigr /2

M8. 1 ZR—S{mERE
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250ksps. +3V. 8/4F+%)N. 10EY FADC
+2.5V) 2P L2 RBU/NS LA 277 —X T

&6, IZR—SRUNAKR—SEED 7NV R T—IVRUOEQART—I
UNIPOLAR MODE BIPOLAR MODE
Full Scale VREF + COM Positive Full Scale VREF/2 + COM
Zero Scale COM Zero Scale COM

Negative Full Scale -VREF/2 + COM

13Z|I AU, RUERWUTAOILTT, Thid.
RDOFE/NA MHEZTRAEINDEINCEBRBOTIRERN
FARONDERELTNET, SHITERSTDI=HIC.
RDBIBEDT OA o ar A0 EREBTDEHD
BIED — REZICEZTIAAT., ZOB/NINDEIDE R
DIERZFNDLDICTDE. FA300kspsD R IL—
Ty hNERRTEZI(R10), COREEFERTDE.
1600V oA ONBICERER T TCELT, 704>
DAVHANIIEBBRAICT I /NATRAYF TN
RIDEBR/ A ZXDERERY . EDO10E Y M4EAE
ERBRLICKWVEEDHDZEITFELTTFS 0

LAPO M. 952 K. RUINAINZR
EBeDMEEBDICIF. TU Y NEBRERZFERLT
T DAV Y TBRISHETEIZEA, 2RI
TFTAOIIWEBSAVETFTATEESSA =DM TD
LAT7DNDREBEEINDZHTY, 7HO0EF1D
IINTAEFWCATICESBERINT IS0, X,
FATIINZA HADC/ S YT —UDTFICERBS AL
EDICLTFE W, 7FATETFATHZILDT) b
BTS2 RERIIR<ICLT, 2BDTZ RO R T A
(ZFOd&EFA4 07D DDRY—RA 2 MNETT)
FIITEHINDEIDICLTTRS L. /A XZ=HRT D
=, SORY—TS 2V REBLEBERBANDITZ R
&y —IETEDREITRELTDEHRIC, KB E—
FOZCLTTRE . TaUXIVEBIS. BB T
Ok T77L 2 ZIANDOE L TEHELTTE0,
BENVpp)NDBEK / 1 XHADCOBRI >/ \L—5
CEEESZBIREMENHYET, Vppld. MAX1091/
MAX1093DEBRE VI TEBREINANEZ A TAIID
O VWWFRUA.TuFAVTF o EFERLTRAY—TJZ R
[CINA/IXZLTTRE 0, BEDER/ 1 XBRELLEEFD
el A7 o0 ) —RgEaTEDEITRELLT
T BIRED/ A XHEFICKENGEEIS. BARIERN
GAEFHEBLTTIE,

FEEDER

BOFERE

BAIFERMEINDIS. REDmEBREDERN SDRE
T, COEHKIE. RAMZIL—=FZ12T1Y b

MAXI N

HDNIF T Y PRUOFEEREZ XIU(EO)C LIS,
TEBMORRBZERALIRCTT . MAX1091/MAX1093
DFERE/ D A—=5(3 BRREE O TRESNE I,

M5 IFE R

WAIFERMEDONLIE. EEDI TV TDEHE E1LSBD
ERRSEDOEDZETY ., DNLEREDLEA 1 LSBARE
Thnld, Z2ODACIFI v IaA—-RHA BN &
RUD—RIIEFEETHD I EARIESNE T,

PIN—F v DES

TIS—F v & ad. YT IVETF D TIVEDRFRE]
DIEBDETY,, 7/IN—F v T4 L—(tap)ld. 7
U200y oDt Ty DERBICH Y TILA
BMoNDBEEDOBDIFETY,

ESIMELL

FATIINT TV SREICBREREINICETDIES.
EESWMSLSNR)IZ 7L 2T — )L 7F+ 09 AN (RMS(E)
DODRMSHEMIN IS —FRBIL>—)ICWTDEETT,
BRNASNFFOTTA 09IV /) A Z$MELITS—
DHICEEE L. ADCOREREEINE Y MICKD>TEE
RFEVET,

SNR = (6.02 x N + 1.76)dB

BEICIE. BEL/ A ZIDBICET—TIL/ 14X,
Uo7 R/AX oAV I ETED/ AX)—2
hHvEd, ZDi=H. SNREETE T SFIRMSES &
RMS/ A XDttt EV) £9, RMS ./ A XIFEAKE LA D
ECDANRT bTIVEES . RIDSDODEHEERUDC
Aoty hEagHFT,

EEWHE+ES

ESNME+EA(SINAD) L. BERANFRBDRMS
R & Z D2 TODADCHAESDRMSEHMEDLL T,

SINAD(dB) = 20 x |OQ(T§%RMS// /rjRMS)
RHMEY b
RIE Y MR(ENOB)IE. HEDAABRMER US> T

2L — MMIBITDADCOBIENHEE T, BRI
ADCODEEEIL. BEL/ A XDHNSHEDOTNET,
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MAX1091/MAX1093

250ksps. +3V, 8/4F+ %I, 10EY FADC
+2.5VUI P L ZRRUNFLNA 2P 71T —Xfd

CONTROL BYTE )% D7-D0 X D9—D8%

HBEN
CONTROL \Z
D7-D0 B E % OAD9-| DS%/

/
LOW HIGH LOW  HIGH
BYTE BYTE BYTE  BYTE
STATE ACQUISITION CONVERSION >< ACQUISITION \
SAMPLlNG INSTANT
10. RHLEWZBRDY A IVITH
ADSEEMNADCO 7 IV R T —IVEBEICEL WNEE.
EEy MUIRATHETEE Y,
ENOB = (SINAD - 1.76)/6.02
SUPPLIES

gEgﬁi&E& +3V Viogic =+2V/+3V GND

EERREH(THD)L. ANESOERIDSODEHK
RMSHMEBRKZDEDDILTT, ZNIIRHA TR N
9,

THD =20 x log (\/<V22 + V52 4 V2 s v52) /v1)

22T Vi BERHEORIE. Vo~Vsld2R~5RSHER
DIRETT,

RATYPRIZV=FLFIvoL oo
ZTYFRIY—EAF 3w L I(SFDR)E. BAE
(BAEEMS) DRMSIRIEE RICA S BREXM S D
RMSIEDLETT,
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—

R*= 59§ 4.7uF
+
0.1uF
| |
Vop GND COM +2V/+3V DGND
MAX1091 CIRCUITRY
MAX1093
*OPTIONAL

Fv TIEHR

®11. BRROT S Mg

TRANSISTOR COUNT: 5781
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250ksps. +3V. 8/4F+%)N. 10EY FADC
+2.5V) 2P L2 RBU/NS LA 277 —X T

EEEN(F Ol
— | K Vioaic +18VT0+3.6Y — CLk V006IG +1.8VT0 436V
MAXIMN MAXI/MN
MAX1091 Vo +3V MAX1093 Vigp +3V
P _ s REF 12,5V P s REF 125V
w — A+ w — 1+
CONTROL —— I WR REFADJ 0AuF A7uF CONTROL ——1IWR REFADJ 01uF __4 7uF
INPUTS \ —— /D A e INPUTS Y\ —— 1 /D w !
| Heen — lHeen
Nt QUTPUT STATUS NT QUTPUT STATUS
CH7
07 CH6 07
D6 CH5 D6
CH4
05 ANALOG D5
D4 CH3 |NPUTS D4 CH3
D3 CH2 03 CH2 ANALOG
02 CH1 02 CH1 INPUTS
D1/D9 CHO D1/D9 CHO
DO/D8 CoM DO/D8 coM
GND GND
- = [ —
uP DATA BUS wP DATA BUS
o = =
EVRE#EE) BEESE)
PART TEMP. RANGE PIN-PACKAGE INL
TOP VIEW - (LSB)
HBEN [1 | 28] Vigeic MAX1093ACEG ~ 0°Cto +70°C 24 QSOP +0.5
o7 [2] [27] Voo MAX1093BCEG  0°Cto +70°C 24 QSOP +1
06 [ 26] fer MAX1093AEEG  -40°C to +85°C 24 QSOP +0.5
s [4] 5] reany MAX1093BEEG ~ -40°C to +85°C 24 QSOP +1

04 [5| MAXIM [53) aio
w[e] M T o

02[7] [22] cHo
D1/09 [8 | [21] cH1
D0/D8 [9 | 20] cH2

T [10] [19] cH3

RO [11] 18] cH4

W [12] [17] cHs

CLK [13] [16] CH
es [14] [15] cH7
QSOP
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MAX1091/MAX1093

250ksps. +3V, 8/4F+ %I, 10EY FADC
+2.5VUI P L ZRRUNFLNA 2P 71T —Xfd

NYr—=o

(CDOF—=F—MIBEHINTND/NY T — KIS BFENRMENTNDEIEIRY A, BHOD/ VY T—JERIE.
japan.maxim-ic.com/packages = 2B T =\, )

— INCHES MILLIMETERS

s
0, L _cee D000 DI EEEEEs
A I ‘ A2 :055 :061 1:40 1:55

QSOP.EPS

B [.008 [.012 [0.20 031
C [.0075 | .0098 | 0191 | 0.249
H |' _}\ Y SEE_VARIATIONS
150 [as7 [381 [ 399
025 BSC 0635 BSC
\ 230 | 244 |584 | 6.20
JUu Uuugy LILILILILI i
£ 016 035 [041 0.89
N SEE_VARIATIONS
SEE_VARIATIONS
071 [ 087 | 1803 2209
0r [ 8 Jo [

e AH* h X 45'——| VARIATIONS:
) Ac \’Aﬁ INCHES MILLIMETERS
A]_ C MIN. MAX. MIN. MAX. [N
anniln R S I e—

189 196 480 | 498 [16 |AA
L

<|X|Z|[r[>|xT|v |Mm|o

=]

107 | 423 | 272 | 3t
337 |.344 | 856 | 874 |20[aB|
0500 | 0550 | 1.270 | 1.397
337 |.344 |856 | 874 |24lac]
0250 |.0300 | 0635] 0762
386 [.393 |o980 | 998 [e8lAD|
0250 | .0300 | 0.635 | 0762
271 | .287 | 688 | 7.29

.0020 | .0070 | 0.05 | 0.8
x

X|n|g|u|g|un|g|X|n|o

. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.
. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE.

N
1
2
j. HEEAATD S#H&ESI—%ESI\IS%D;‘ASC}?A(?QQ Y APPLY ONLY TO 16 AND 28 /VI /J K I /VI
S

PROPRIETARY INFORMATION

., CONTROLLING DIMENSIONS: INCHES. e
« MEETS JEDEC MO137. PACKAGE DUTLINE, GSOP, 150", 025" LEAD PITCH

APPROVAL DOCUMENT CONTROL NO. REV | ]/

21-0055

TULTUURREE O

VFILARREICYFVARBICEHRAINZBBUADOEROERICDOVWC—tIEEZENIRE T, BBRFH S XEEEchTHhEEA,
VEILSHERTELEBRUOMEZEE T OHEMNZBRLET,
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