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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND ..o -0.3V to +6V
VLOGIC O GND ..ot -0.3V to +6V
CHO-CH7, COM to GND ...-0.3V to (Vpbp + 0.3V)
REF, REFADJ t0 GND .....oocooiiiiiiiie, -0.3V to (Vpp + 0.3V)
Digital Inputs to GND ... -0.3V to +6V

Digital Outputs (DO-D11, INT) to GND...-0.3V to (VLogic + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
24-Pin QSOP (derate 9.5mW/°C above +70°C) ........... 762mW
28-Pin QSOP (derate 8.00mW/°C above +70°C) ......... 667mW
Operating Temperature Ranges
MAX1291_C_ _/MAX1293_C_ _
MAX1291_E_ _/MAX1293_E_ _
Storage Temperature Range ............ccccccooevee.
Lead Temperature (soldering, 10S) ........cccocevviiviiiiennn. +300°C

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 = VpD, 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
DC ACCURACY (Note 1)
Resolution RES 12 Bits
) MAX129_A +0.5
Relative Accuracy (Note 2) INL LSB
MAX129_B +
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
Offset Error +4 LSB
Gain Error (Note 3) +4 LSB
Gain Temperature Coefficient +2.0 ppm/°C
'(\)/lgsti;?iigto Channel Offset +02 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 67 70 dB
(nolucing Storder namonic) | TP 78 | B
Spurious-Free Dynamic Range SFDR 80 dB
Intermodulation Distortion IMD fiIN1 = 49kHz, fiN2 = 52kHz 76 daB
Channel-to-Channel Crosstalk fiIN = 125kHz, VIN = 2.5Vp-p (Note 4) -78 dB
Full-Linear Bandwidth SINAD > 68dB 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 2.5 3.0 3.5 ys
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 acquisition or 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 MNAXI/V




250ksps. +3V, 8/4F v+ %N, 12E'Y FADC
+2.5VUI P L ZRBUNFLNA 2P 7 1T —Xd

ELECTRICAL CHARACTERISTICS (continued)

(Vpp = VLoaic = +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 \
REF Short-Circuit Current 15 mA
REF Temperature Coefficient TCRer | 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

Vbp +

REF Input Voltage Range VREF 1.0 50mV Vv

REF Input Current I VREF = 2.5V, fsaMPLE = 250ksps 200 300 A
Shutdown mode 2

DIGITAL INPUTS AND OUTPUTS

Input High Voltage Vg |LoGic =27V 20 v
Viogic = 1.8V 1.5

Input Low Voltage ViL viogic = 2.7V 08 %
Vioagic = 1.8V 0.5

Input Hysteresis VHYS 200 mV

Input Leakage Current N VIN =0or VpDp +0.1 +1 uA

Input Capacitance CIN 15 pF

Output Low Voltage VoL ISINK = 1.6mA 0.4 Vv

Output High Voltage VOoH ISOURCE = TmA Viogic - 0.5 V

Three-State Leakage Current ILEAKAGE | CS = VbD +0.1 +1 pA

Three-State Output Capacitance| Court CS=Vpp 15 pF

MAXIN 3

E6C IXVIN/L6CEXVYIN



MAX1291/MAX1293

250ksps, +3V, 8/4F+#N, 12EY FADC
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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 Vv
Digital Supply Voltage VLoGIC 18 V8%+ \
Operating mode, Internal reference 2.3 2.6
fsSAMPLE = 250ksps External reference 1.9 2.3 mA
Positive Supply Current IDD Internal reference 0.9 1.2
Standby mode External reference 0.5 0.8
Shutdown mode 2 10 pA
f = 250ksps 150
VLoaic Current ILogic | CL = 20pF SAMPLE - P pA
Not converting 2 10
Power-Supply Rejection PSR Vpp = 3V £10%, full-scale input +0.4 +0.9 mV

TIMING 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 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
g(fnf) %Lr:eor " fCsws 60 ns
CLK or WR to CS — 0 ns
Hold Time

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 MAXI N
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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 HINTT 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.

Vioeic

§ 3kQ
DOUT
—
Clom DOUT ——o
1 C
e T 20pF IQESéD
a) HIGH-Z TO Vor AND VoL TO Voy b) HIGH-Z TO Vo, AND Vo TO VoL

®1. A 2x—=TIW/T« =T ILEEOaRE R

MAXIN 5
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250ksps, +3V, 8/4F+#N, 12EY FADC
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((Vpp = ViLoaic = +3V, VRer = +2.500V, fcLk = 4.8MHz, CL = 20pF, Ta = +25°C, unless otherwise noted.)
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REEEREGEE)

(Vbp = VLoaic = +3V, VREF = +2.500V, fcLk = 4.8MHz, C| = 20pF, Ta = +25°C, unless otherwise noted.)
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250ksps, +3V, 8/4F+#N, 12EY FADC
+2.5VUI P L ZRRBRUONF LA 2 Z 7 T —X 7

12-BIT CAPACITIVE DIAC

REF —

T [

INPUT CHoLd COMPARATOR

MUX  _
cHo —o <—e—]
CH1 —o 12pF
CH2 —oO
CH3 —o  _|Cswirc
CH4 —oO T
CH5 —O TRACK AT THE SAMPLING INSTANT,
CH6 —O TH THE MUX INPUT SWITCHES
CH7 SWITCH FROM THE SELECTED IN+

: CHANNEL TO THE SELECTED

COoM L IN- CHANNEL.

SINGLE-ENDED MODE: IN+=CH0-CH7, IN-=COM
PSEUDO-DIFFERENTIAL MODE: IN+ AND IN- SELECTED FROM PAIRS OF
CHO/CH1, CH2/CH3, CH4/CH5, AND CH6/CH7

HM3a. MAX1291DANBEEDEEE

12-BIT CAPACITIVE DAC

REF — ---
INPUT C COMPARATOR
MUX HOLD
CHO —oO
12pF
CH1 —oO
_ | Cswirch
CH2—0 =
CH3 TRACK AT THE SAMPLING INSTANT,
—0 ™ THE MUX INPUT SWITCHES
SWITCH FROM THE SELECTED IN+
CHANNEL TO THE SELECTED
COM L 2 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

HM3b. MAX1293MANEEDEEKR

PFrOTANRE

WNEMRES 4 7 — RICEK W 7FOT AN HVpp&EGND
ICOZ0TENTNSD. FrRIVASIEIF(GND -
300mV)~(Vpp+ 300mV)DEETEGZIRLIT &
BLAAVITEFXT, LML, TILZAT—IUHET
EREERZTOICIE. ANH(Vpp+50mV)ZiBA T .
F7Z(GND-50mV)Z FRISENKDICLTFS0,
A7FvRIDT7FOTANEBENSOMVEA LB -
BaE. BARE/NA 7 IANERZAMAL TICHIR
LTRSb

Sy o/R—=IVEF

MAX1291/MAX1293 T/HE&lE. WRDILEA W T v
ThZYFVITE—RICAWUZET, AMLT7oA12 3
T—RIZBNTIE. REFITROWRDILEA T YT

10

R=ILRE—RICAUET, AEBB7OA422 3 E—R
CHBNTIE. FE/NA hEESAATHD. 42D
IOV IDIL TR Ty OTHR—ILRE—RICAUET,
REoOY IE— RICBWNTIE. ZnHFHIE/NA ~A
DEAHADOFITUSBICEIDZEITFELTTE 0,
DIy REEDISEEIE. IN-A'COMIZEF S M.
AVN=FZIE+" ANNEG T TdLET, BUEE
BEDBEIE. IN-B-" ADITEFEE . | (IN+) -
(IN-) | ELY T VIEINE T, ROZIRDFER
I[CEAADBUINHIE S 1. CHopld ANESEE
FTREINZT,

T/HEAANDESEZEALGEOICET DE[IE. AH
BENREBINDRIDOERILEODTHNET, ANES
DY —ZAVE=FZAMEaNET oA 3 VIE
IR<LLDH. BiEZHBOBOREZRS T50E
NHUET, 7042023 VFBtacQidRFHIMESZ
BRADEHICET D2RARETH EHIZ, EESD
BOAAICHERRERBICEEDTNE T, tacqld.
RN TETEEINZE T,
tacq = 9(Rs + RiN)Cin

ZZT. Rg=AHESDOY—XA2E—F VX RN
(800Q)IFANEI. ZLTCN(T12pF)ISADCD A S
BETY, V—RAVE—FZH3kOQMUTTHNIT.
MAX1291/MAX1293MACHEEIC KERLEEIIH ) F
Bho

0.01WFOVFUHAMEADT7FOT ANICE RS NT
WBiBEIE. ITUEDY AV E-F 2 XDER
H£EHETT . ANWAVTUTRUOANY —X AV E—
AL DTRCT A IVIHER =N, ADCDES
BEHENFERESND I LITSFRELTTRS 0,

AEEIE

MAX1291/MAX1293MT/HE . TV Z7&EEnt
250kHz, ZILNND—HFEH3MHZTHDcd. &
DSV NOBEBICRUTVI—H2 T T
REEERT D EICEY . FHEBNADCOT T
D ORENEDHEEHOBEBESZAECETE I,
SRRESHEHAT DRRMERICTA 7Tl T
BDZPBLIEDIC. PUFIAVT72TTAILEY
TR LET,

ZIRFWRAE

BT, FIENA b ZEESRTCIEICELDTHEBELT
TEWo BN MIVILFTL O F v RIVEEIRL.
MAX1291/MAX1293% 1 Z/R—S I3/ N\ A R—ZEfE
ICERELE T, BRAA/YULZA(WR+CS)IE, 7oA
VI VHBXIIEET AT A U+ BB EZRBTE
F9. YTUVIBBITOA DL 3 VBDRE

MAXI N




250ksps. +3V, 8/4F v+ %N, 12E'Y FADC
+2.5VUI P L ZRBUNFLNA 2P 7 1T —Xd

[CIE I &9, ADHE/NA M (EFRT)DACQMOD(77 2
1223 2E-REY M. BEORURAAKFELT
N7 IA2 a2 RUNR 742232020
ATaVERBLTVET, OV IRISTIA12
A VE-RHFRABXUINEBDNTNDBEL. Bk
HBIF1370Y YA IIVETHIRLE T, ZimAiC
MLUWBENA h2ESRTE. Z20EBRAHILESN
THLWT OO 3 VENBEIET,

AER7ZoQ4oay

I/ N1 b B EROIFICACQMODZ T 77 LTHLL &
(ACQMOD =0). WBF7Z VA 2> a V& Rendd,
ZDIBE. BREAA’RECRES N7 o123y
BN ERAA/ NIV ZICKDTHREIFWE T, BERIIZID
7oA T3 VEEM b OIERRTHE W T (3AER
AT HDWNIREIOY TE— ROBEIFHI 1us)
(H4), WEN 7 o122 a>EREoIOY IDEAEHE
DIFE. 7IN—F vy FH200psiiET DT ENHD
ZEITEFRLTRS . RBOOY Ty Z1E#50ps
ZRFITDHEAIE. BICHRT7 71223 0E—RZE
ERLTFE0,

®1. HlH/NA S OBBEDEER

)i e S

YT TP IN=F v & BRI DIFGENT O A
DiarERBmBEEERELCHET DIBEIE. S8R
VIOATDAVE-REERAL TR 2DD@ERID
BB ZAZERTDIEICELDT, 791223y
ROERBGRZESELE T, F10/IVXIFACQMOD =
1TEERFN. RSAED7 M2 3 VB =R
LET. B20DFBRAA/NILXIFACQMOD =0TEE
AFEN. WROILENWIY OTT A2 aVERT
LCERZRIBL I (K5),

ABDRIVFTLOYOT RLZEY M3, B1RUE2
DERH/ N ZATEULEZF DTS I ENRETT,
ND—=55F—REY MPDO. PDNIE. B2DEAA
INIVRATHILIMBICT DI ENTEEI(INND—=Fo Y
T—-RIZZR), H#EN1 bOZOMOEY h2ZEE
ToE ERABIESNET,

ZOFEY

MAX1291/MAX1293 T3, EAHRT L THEINLHER
WSARMNDREICE D cavY/oO070 Y
ICHMBoED TS T2 O DIREEAAESINTA
REENTHEY, INTIE, BEART L THAT—F
HWEBCEEHRTO—ICREY FI (R4, 5), ELT.
BADFER) T A 7ILHEE DT ITHT L L {5
INA MDEBERFNLBFICNAICRUE T,

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, 3).

UNI/BIP = 0: Bipolar Mode
UNI/BIP = 1: Unipolar Mode

D3 UNI/

W

IP

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

D2, D1, DO

A2, A1, AD

Address bits A2, A1, A0 select which of the 8/4 (MAX1291/MAX1293) channels are to be converted
(see Tables 3, 4).

MAXIN
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MAX1291/MAX1293

250ksps, +3V, 8/4F+#N, 12EY FADC
+2.5VUI P LU ZRRUONFLINA 2 Z 7T —R T

D7-D0

ACQMOD ="0"

HIGH-Z

)

HIGH-Z

HBEN

€

N

HIGH-Z

— |<— trR

tno ’f ~— oot —
HIGH/LOW

pouTt

| BYTE VALID

HIGH/LOW HIGH-Z
BYTE VALID

M4, RB7 o123 F— FaERLEEROY (VT

WX

ACQMOD ="1"

Nt HIGH-Z

>< CONTRODN 8
BYTE )
ACQMOD = 0"

— ~— tINT1

)L

HIGH-Z

HBEN

€

N

HIGH-Z

D) —» . —1 oot

—
- ~— I

HIGH/LOW

pout

| BYTE VALID

HIGH/LOW HIGH-Z
BYTE VALID

M5. A7 oM aE—-FaERLEEROYAIVT
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250ksps. +3V, 8/4F v+ %N, 12E'Y FADC
+2.5VUI P L ZRBUNFLNA 2P 7 1T —Xd

o0voE— FOER
MAX1291/MAX1293I3. WEBXIISANE 2OV I D

WINTEEELE T, HIFEY FDERUD7ICEDT,

WESSISHER 2Oy JE— RZERLE T, ZDED
ANDT—=RTND=FI7E—RHERENDE. RF
ISRBICUIVIZ SN0V IE—R2RFLET,
RESRUALOOY IE—RODWITNDIEEE. WA
RISHABT7 0422 aDEELSTEHEREATET I,
IND =T TEEIZIE. MAXT1291/MAX1293137 7 #
IWRDAERZOY - RIZEIET,

AEkoOvE—F

RERZ Oy IE—RICTDE. YPIISARER IOy I %
BECEIREANSHEBINE T, ZDT— FZER
IBDICIE WENA bOEY FDT7ZETIC, EY MD6%Z
OICHRETDRENDHYE T, INICKURBoIOV D
EUREAERS N, ZHIF/H3.0psE B £T . B
J0voE—RFafRT 2551 CLKEYATDO—
TAVIICBOSBNEDIC/NARITO—IC#EFEL T
IS

AmMoOvoE—F

AEOOYIE— RZREIRT DICIE. /N1 bDD6
RUD7TZEOICHEI D2BENDYUE T, RKO6IC. S5
70V IICEDRE(RGa) RUNE(KGb) 7o 12
IAVE-—RFOIOYVIROWRY A I IDBEFRE
~LET, BEREBEICIE. T2—T14F17ILA
30%~70%TEK#EN100kHz~4.8MHzD o O &
ZHEBLEI T, 100kHZUATFTD IOy JFKET
MAX1291/MAX1293ZENfES B Z LIFHEL I B A

Znid. T/HEBOKR—IL RV T Y OmEmDEEL
BETFLUTHBENSILT DIHTT,

TAIINAITI—R

ABDGFENA M ROCEDT—FIE. A= T7—h
INSULIAVETT—-AETEZELESNE T, ZD/NZ
LIV 2571 —X(1/0)ld. BREUPEFEICA > F
TI—RF§DIENTEZT, ESCS. WRRURDAH
ERARUFRIEEZSIEL &9, CSITF v TEIR
BB T, ZDESICEKDTUPIEMAX1291/MAX1293
ZI/OR—hELTT RLRIBETEE Y, CSH/N\TD
BFICISCLK WRRURDAAD T 1 E—TIbEh, 1~
57T —RIBHIBICNA A 2 E—F 2 ZREUNA Z)
IZIE) &Y,

ANT A=Y b

HE/NA M BEERAAY Y RAICED7~DOIC
SYFEINET, R2HENA N T -7V bERL
9,

HHhT7+—7v b
MAX1291/MAX1293DHEA T #—< Y MILIZR—=
T RIZBNTIINAF U NAR—=FF—RIZHNT
S2D@WHTXTT, HHTF— Y EHZAEDIFICIICS
RUORDAO—THBDZENMETT, HBEN = 0D
IITFM8E Y hAFiENZ T, HBEN =1DFI3 EAI
4y MHGEWAIEET. HAT—EY KD7~D4I3
AZR—ZF—RTA—-IZRESN. NAKR—FF—R
ICHBNTIIMSBOEIZERE S NFE T (XRD),

<—  ACQUISITION STARTS

|e— tcp —

| ACQUISITION ENDS —>:<_ CONVERSION STARTS

SR e T T e

[ 2 S S B
-
— sl o
|
WR /I}/ WR GOES HIGH WHEN CLK IS HIGH.
ACQMOD ="0"
town —»i [~— ACQUISITION STARTS ACQUISITION ENDS —~)+— conversion sTaRTs
cromu I o IR S B S S B S R A
|
|
ACQMOD = "0" WR GOES HIGH WHEN CLK IS LOW.

M6a. AEOOY IRUWRY A IV I(RET7 O 223 2E—R)
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MAX1291/MAX1293

250ksps, +3V, 8/4F+#N, 12EY FADC

+2.5VUI P L ZRRBRUONF LA 2 Z 7 T —X 7

CLK

<— ACQUISITION STARTS

ACQUISITION ENDS  —1

:<_ CONVERSION STARTS

t

{

|1

—_—

—

|

|
|
' |
w SO )
ACOMOD = 1} WR GOES HIGH WHEN CLK IS HIGH. ACQMOD ="0"
|
:4— ACQUISITION STARTS ACQUISITION ENDS —»: :4— CONVERSION STARTS
| |
Ci R | | ot { | IR
|
S
—>I |<— toH owH I |
_ | |
NN A A
ACQMOD = 1" WR GOES HIGH WHEN CLK IS LOW.  ACOMOD ="0"
Xeb. AWM/ O Y IRUWRY A I TN 70142 aFE—R)
Fx2. #ENA b TH—"7Y I
D7 (MSB) D6 D5 D4 D3 D2 D1 DO (LSB)
PD1 PDO ACQMOD SGL/DIF UNI/BIP A2 Al A0
R3. 20T FRAMEDF+ 2 IVEIR(SGL/DIF = 1)
A2 A1 A0 CHoO CH1 CH2 CH3 CH4* CH5* CHe6* CH7* coMm
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)VCHA~CHT7Id. MAX1291DAITERL 7,

14
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250ksps. +3V, 8/4F v+ %N, 12E'Y FADC
+2.5VUI P L ZRBUNFLNA 2P 7 1T —Xd

R4, BROIZEBEDF+ =I:ER(SGL/DIF = 0)
A2 A1 A0 CHO CH1 CH2 CH3 CH4* CH5* CHe6* CH7*
0 0 0 +
0 0 1 +
0 1 0 +
0 1 1 N
1 0 0 +
1 0 1 :
1 1 0 N
1 1 1 +
*F 4 % )LCHA~CH7(Z. MAX1291DAICEBRLF Y,
PTVr—23 185 WEY T 7LV

NI—F2UEY b

RMICBBRVBASI N, AT —F>U &Y b
EIEAMAXT1291/MAX1293& 49 8- 0OY U E— R T
REETEREL. INTENAIZHRELE T, BENLEL
LIBORAE) Y MFBIZ10usTY ., JORZR%E
TOBNTTEWN, AT 7L XA %ZFERAT 255
3. VRepM'BEETDDICH00usZ=ELE T,

RNEBRUASI TP LR
MAX1291/MAX1293I3. WBRXIINER T 7L 2R

BEZFERTE=ET, A8 77 L RBEI. B
REFNISREFADJICHEHRCTEE I,

MAX1291 R UMAX1293D S nDigEL . WNER
INY T 7IIREFT+2.5VE#IET &L DICERET S NT
WET, RETHh) ITsnfc+1.22V) T 7L 2R
HHIfE+2.05V/N T/ T 72 NTIVE T,

RS, F=INZAHHB+4ANS LIV
A2771—2X)

PIN HBEN =0 HBEN = 1

DO | BITO(LSB) BITS

D1 BIT 1 BIT 9

D2 BIT 2 BIT 10

D3 BIT 3 BIT 11 (MSB)
BIPOLAR UNIPOLAR

D4 BIT 4 (UNI/BIP = 0) (UNI/BIP = 1)

BIT 11 0

D5 BIT5 BIT 11 0

D6 BIT 6 BIT 11 0

D7 BIT 7 BIT 11 0

W& D7 L ADigE. TV —)VERIE1I=R—>
ANDIZEE+2.5V. NAR—FANDIHEE£1.25VTT,
WER) 7L 22Ny T7IE U772 XBED
MBE(100mMV)A'TEEICKE ODTWET, R72SH
LTFE0Y,

27722y 7 7ld. REFEGNDOBDAEE >
T4 TuF min) CRESNDBENH DI EITER
LTFE Zhld. U772/ A4 XEADCH D
DAAYVFUITANA T &RBTDIHTY, JT7
LYZD/ A X zesnil/hae<dDICid. REFADIE
GNDOEIZO0.0TpF A>T T %R L TR S0,

NEU 7L R

MAX1291EMAX1293Id. WIFNEREL) T 7L
INY T 7P TOAAREFADN)XIEHEA(RER)ICHINT
AER) T 7 LU RICEHRTCEET,
REFADIANOZFERIDENB ) T 7 LV R%&E/INY T 7
IDMENEL Y FET, REFADIODAAA 2 E—5 R
I317kQ(typ) T,

+3V

50kQ MNAXIN

MAX1291
MAX1293

REFADJ
REF

330kQ

“——9
J_M%E_

— GND 0.01uF

50k

GND —

7. HEATS L AA—FEEALEUTTLUR
BEBE
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MAX1291/MAX1293

250ksps, +3V, 8/4F+#N, 12EY FADC
+2.5VUI P L ZRRBRUONF LA 2 Z 7 T —X 7

A& T 7 L AEREFICEIMT 518513, REFADJ%Z
VpplcE I 22 EICKDTRHREI 77 L2 R/Ny T 7
T4 t—TILLTFE 0 REFICHITHDCASER
1325kQTH D=, REFICHIFTEAEL) 77 LA
A CERR200pADDCERERZMIE L. HO1 >
E—F2ZMM0QMUTTHDEZENRETT, UT7
LZDENA E=F I InNELIEREN D,
JAZNDKRENBEICIE. REFEVMDIEL T4, 7uF3 >
TUTEFALT/AA/XZALTTRSE0,

NI—=FoE—F

ZMOBB[ICAN—FZRER vV bT D IKRE
ICTBDIEICLDT, BHZEHNITDIENTEIXT,
B/ N1 FDDERUD7ZERL T RY/INAE—B
RIFT vy IO E-REBRLTFSNRIKRU2),
WINDY T RITTNT=F I E—RIZBINTE
NSULIWAVETI—RETOT A TDEETTH.
ADZEZTNEE A

2IINLE—F
25 VINET— RIZBNTIE. HBERNB50uA(typ)
TYo EFIE. MOWRDILEA Ty oT/IND =77y T
L. ZHBRAJRERIRRBICR U E T, ZDKDICY—2F Y
RV, 250kspsATDEERE ICH N TKIBE
BENNEEETT,

vy IO UE—R
Yy NIOUE—=RICBINTIE. BSHEEARE

DEHENTT LICERICEEHBEERN20AICET
L& T WROILEAH I I TMAXT291/MAX1293
B3Py hYDE—RZERT L. BEIFICRIE T,
4TUFDY 77 LY ZNANRAVF U A FALT
TW12EY MEEZRRT DICIE. /XD =Ty TH#IC
500ush"BETY, ZD500usz 7L/ ST—E—RT
WS R INAE=RTHDE. HEBNZ3HTDI]
UFICHST CEANTEET, MU T 7L VRE
BRI BHE. /ND—7 Y TROFLEBISENS0us
TEHETo 25 VINAE—RIZABICIE. HIE/ A b
TRIVNAE—RZEELTY I-—DE#ZTOT
DS

25 1 REFEGNDORID/ N /N2 TV F 2 hi4. TyF
SHHERENE, NT—T Y TEENE BV ET,

1ZERIE

FKOIZ. IZR—SRUNAR—ZF—RDIIVZAT—)L
BESEEZRLEIT,

M8ICAMIZR—2 AN/HA(/0)mEBE%E. K9
ICNAR=Z(/0)zEBRHMZERLE T, I— FEBIL.
EiRd OBEMOLSBERLTOHRBTEZIWE T, B
Od— RIF/NAF 1T, 1LSB = (VRer/4096)T 9,

BAY 7))V J&EE/300kspsERITT D5

BROOYIEKEH4A.BMHZTEIEL TL\DE. 19
IOV ITATNBIIERZT T T LK E
DZ)—"Ty h250kspsEEIRTEE T, 19101

BOTLTOF Y THENY — VA TINT. ZOE DO2ELITIE. 1ERAATFA DI, 3701423
OUTPUT CODE
OUTPUT CODE
FULL-SCALE
TRANSITION
o1 ==
111,111 T FS=REF+COM \
0. 110 7.
... 10T 75-com | O
N : JFg - TNEC
000...010 T
100...010 T ! 000001
100...001 1 1 gg- REF. | 0. oo 1188=
100...000 F - === AL PR - - SRR
, \ AR
0. 11 1 | |
... 10+
011...110 1 ! !
| | 11,101 4+
011...101 4 | |
| l l -~
~ 1 1
l l 100...001 T
000...001 4 \ .
100 .. 000
000. .. 000 | |
1
{5 s
0 1 2 2048 f FS INPUT VOLTAGE (LSB)
(com) INPUT VOLTAGE (LSB) ~ FS-3/2LBS *COM > Vrer /2

8. 1R—o(mERBE
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250ksps. +3V, 8/4F v+ %N, 12E'Y FADC
+2.5VUI P L ZRBUNFLNA 2P 7 1T —Xd

®6. IZR—SRUNAKR—SEED 7 IR T—IVRUOEOQRT—IV
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

YA DI 13Z|IFA D), RUOERUTAZILTT,
ZhiE. ROHE/NA MHESAEINDHEICRED
ZHERVPFABRONDERELTNE T, =5IC
ELITBDEOIC. RDEBBRODT7 oA a3 rTFA40)b
ZRIET D/=HODHHT — RELICESIAAT., Z07
NANDSRDERZH‘FRZHANDELDICTDE.
BA300kspsD ) —Ty hEFRBTEE9(K10),
ZORFEAEFRTDE. 1600V YA OIILEBICER
HERTCEFTd, 704203 AXIIEBARICT—5
INZATRAYFINERIDEBR/ A ZDEREREY .
BEDI2EY MBEEEZRR TSI ENBL<BDI &I
SFELTTRE0,

LAPO . 952 F. RUINAINZR
BEDMEEZBDEHIC. U2 MNEKR(PC)ENZ
FERLTTEW. TAOHIVEBSSAET7FOTES
SAVERHMIT DL AT NEREETDEH. T4
Y TEBRIIHRBTESEZ A, 7TOETA25IL
A VEBWIHITICESERWT TS, X, T4
CHIEERBNADC/X Y =D TFICEBE NN
EDCLTTFEW, Z7HOTEFA2ZILDT) 2k
BEWRTS REAEIR42ICLT. 2D0DTS5 KR
TLADNDDRIY—KRA 2 MNE11)ETTERIND
EDICLTTFS WY /JAXEHRTDIEDHIC. 2D
25—=0Z 2 ROSEBRANDIZ VRS —VIITES
PR TBERIC. BAVE—F 2 ZIZLTFE Y,
TAOYIESIE. BMEBET7FOIRVD) T 7L VR
ADDOBELTEHRL TR,
ER(VDD)RNDBEAER /1 XH'. ADCHOFRI /N
L—5ICFEES2DHEMN’HY T, Vppld.
MAX1291/MAX1293ICTEDIEIHENE Z A TAIID
0. MWWFROU4.TuFaVF o EFERLTRAY—TJZ R
IZINA/NXZLTFE 0, BREDER/ 1 ARELEED
fedlc. AT m)—MEETEDZITELLLT
T BRED/ A ZHEFICKENEEIL. BRIEN
GQEHFEHLTTFI0,

FAEEDER

Ao IFERNE

BRIEERMEINLIT. REDREBBEDERNLOD
RETYdo COBEMRINZMIML—FZAM2TaY b
HDNNIAT Y PRUOFFEREZXIL(EO)ICLIZE
IS, CEBHBOIV RSV MEERBALIRTT,
MAX1291/MAX1293DEFMERIME/NZ XA =5 I3
TVRRAYNEZERLTHESNE T,

s IFE R

MAIEEMREDNLIG. EBEDOZT Y TDEH= L 1LSB
DIEBEDBEDETT . DNLEEEDMLERA T LSBAREG
Thnld, TV IJaA=RABNZERUDO—RIF
HREMTHD I EARIEENE T,

PIN—FvDESH

TIN—F v v nd. o FILEHT D TILE DG
DIFSDETYT, 7/IN—F T4 L—(tap)ld. 7
o0y oMt Ty DEERICYTILA
BoN2BEBOBORETY,

ESXIHELL

FATHINT TV SRREICBEBRINIETED
BE. EENMELLSNRIZ. 7L —)L 700 A
(RMSE)DRMSEF 1t T o —(%BIL>—)IC I DLt
TY, BENLAR/NTFOdF1 25/ A4 XIEFL
ITo—DHICERL. ADCOREEENE Y MICKDT
BEERFUFT,

SNR = (6.02 x N + 1.76)dB

BEICIE. 8F1t/ AZXDMBICESF—VIL/ 14X,
DIO7LUR/ A, 200 95ED) AX)—2R
BHUFET, ZD=H. SNREETE T DEIZRMSES
ERMS /A ZDkEE) F9, RMS/ 4 ZIIEXR
ADETDIRT SIIVED. BIDSDDOEHEK
RUDCH Ity hEEHAFT,

(ES W E+EH(SINAD)

ESWUHME+EA(SINAD) IS, EXRANFERBDRMS
IxiE & ZDMETDADCHAESDRMSEFMEDLL T,

SINAD(dB) = 20 X log(f&3Rrms// 1 ZrRMS)
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MAX1291/MAX1293

250ksps, +3V, 8/4F+#N, 12EY FADC
+2.5VUI P L ZRRBRUONF LA 2 Z 7 T —X 7

oo oo,

HBEN
D7-D0 COQZTREOL )@(m—oo}(mws CONTROL BYTE
\ LOW  HIGH LOW  HIGH
BYTE  BYTE BYTE  BYTE
STATE Y ACQUISITION ‘X CONVERSION X ACQUISITION \
SAMPLING INSTANT
K10. RLERWNEBDY A I VI
BMEY MK
BMEY MI(ENOB)IF. HEDAHNBRMROY VT
L — MIBITDADCOBIENLEIBE T, EEN SUPPLIES
HADCOOERZEIZ. 8BFL/ A ZXDHNSHEDODTWET,
ADSEEHDADCO T IV T —ILVEREICE L LVEE. B +3V Viosic =+2V/+3V_GND

Ev MIUIRKATHETEET,

ENOB = (SINAD - 1.76)/6.02
ERABEEH
EEFREA(THD)E. ANESORIDSDODEHEK

RMSHMIEERRZDEDDLETY , ZHIIRATRSN
ENE R

THD = 20 x log [\/(vf TR VA v52) /v1j

ZIT. VI EFEIEORE. Vo~ Vsld 2R~ SRSHR
DIRIETY

ZTYFPRIV=FLFIvoLUS
RTYTRTI—FAF 2w oL (SFDR)IE. BAR
(BAESHRS) DRMSIRIE S RICKEBESRS D
RMSTEDLLTY
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T

0.1%,1F
! |
Vop GND COoM +2V/+3V DGND
PV, > 4V ] DIGITAL
MAX1291 CIRCUITRY
MAX1293
*OPTIONAL
K11, BERUIT T R
Fv 7155k

TRANSISTOR COUNT: 5781
SUBSTRATE CONNECTED TO GND

MAXI N




250ksps. +3V, 8/4F v+ %N, 12E'Y FADC
+2.5VUI P L ZRBUNFLNA 2P 7 1T —Xd

1ZEH O Eg
m— Vioeie +1.8VT0 +3.6V — Ok Vioslc +1.8VT0+36V
AN AN
MAX1291 \ipp —e +3V MAX1293 Viop +3V
I REF 125V e REF 25V
U e 1 1+ W R 1 1+
controL | ——— WR REFADJ s ane  CONTROL ) ——VR REFADJ s -
NPUTS Y —— /D A s weuts \ —— 1wp I f
e | HBen
INT OUTPUT STATUS INT OUTPUT STATUS
CH?
07 CHe D7
D6 CHS D6
CH4
D5 ANALOG D5
D3/D11 CH2 D3/D11 CH2 ANALOG
D2/D10 CH1 D2/D10 CHI INPUTS
D1/D9 CHO D1/D9 CHO
D0/D8 coM DO/D8 COM
GND GND
- = - _
1P DATA BUS 1P DATA BUS
o ==
EVEE#RE) BEWmE)
INL
TOP VIEW PART TEMP RANGE  PIN-PACKAGE | oo,
L ]
HBEN [1 | [24] Viosic MAX1293ACEG ~ 0°C to +70°C 24 QSOP +0.5
07 [2] 23] Vi MAX1293BCEG ~ 0°Cto +70°C 24 QSOP +1
o6 7] ] e MAX1293AEEG  -40°C to +85°C 24 QSOP +0.5
MAX1293BEEG ~ -40°C to +85°C 24 QSOP +1
D5 [4] [21] REFADY
4[5 | masamn [2] e
pyit[6| MAX1293  T19] com
D2/D10 [ 7 | 18] cHo
D1/D9 [8 | [17] cHt
DO/D8 [9 | [16] CHe
INT [10] [15] cH3
RD [11] [14] CS
WR [12] [13] cLk
QSOoP
M AXI/W 19
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MAX1291/MAX1293

250ksps, +3V, 8/4F+#N, 12EY FADC
+2.5VUI P L ZRRBRUONF LA 2 Z 7 T —X 7

NYr—3

(CDT—F—MIBHEINTND/NY r— DRI, BHMARMENTNDSEIIRY ZEA. BID/ VY T— BRI,

japan.maxim-ic.com/packagesz ZSB T\, )

A {06l [068 [155 173
AL].004 [.0098 [0402 | 0.249
A2[.055 [ 061 [ 140 155
B |.008 | 012 |[020 0.30
L C [0075 [ 0098 o191 [ 0249
SEE_VARIATIONS
150 [a57 [381 [ 399

025 BSC 0635 BSC
230 | 244 | 584 | 620
010 o6 025 [ 041
016 | 035 [041 089

SEE VARIATIONS

o [ 8 [0 [ &

|e—— S INCHES MILLIMETERS
H DIM| MIN MAX MIN MAX
|

7000 01

Q|Z(C|>|(T|o Mo

IR

T B A‘ " A h X 45° —»I VARIATIONS:
J A2 INCHES MILLIMETERS
Al \ MIN. MAX. MIN. MAX.|N
c
OAAAE 0 0 J e F
L

337 |.344 |856 | 874 |eofap]
0500 | 0550 | 1270 | 1397
337 |.344 |856 | 874 |24aE]
0250 | 0300 | 0635 0762
386 |.393 | 980 | 998 |eg[aF]
0250 | .0300 | 0.635 | 0.762

189 | 196 | 480 | 498 [16]aB

.0020 | .0070 | 005 | 018
D (¢

[Z2 =2 (Z =0 IZH =N (ZH =]

NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. @DALLAS S
2> MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006* PER SIDE.
3). CONTROLLING DIMENSIONS: INCHES. m,:;ﬂﬁﬂ'ﬁﬁ;ﬁ/v'/]‘l/VI
4>, MEETS JEDEC MO137. Tice
PACKAGE OUTLINE, QSOP .150", .025" LEAD PITCH
APPROVAL I‘IILI‘;I:; -C(I:)NOTR%M REE 1/1
- = )\o- ﬁao*t T169-0051 R EFFBEXAREME3-30-16 (KU J 1EI)
LNV RRE TEL. (03)3232-6141 FAX. (03)3232-6149

VHEIVLARR2ICVFOLEBIHEAFINCEEMADREBOFERICOWTC—IEEZANNIRET, BEFF>I 2 AEBEESNTHEEA,
VEILSHERTELS<EBRRUMLEZEEY SEMNZERLI T,
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