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MAX1294AEEI -40°C to +85°C 28 QSOP +0.5 NT IE E CLK
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RD [12] 13] WR
MAX1296ACEG 0°C to +70°C 24 QSOP +0.5
MAX1296BCEG 0°C to +70°C 24 QSOP +1 QSOP
MAX1296AEEG -40°Cto +85°C 24 QSOP 05 Pin Configurations continued at end of data sheet.
MAX1296BEEG -40°C to +85°C 24 QSOP +1
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ABSOLUTE MAXIMUM RATINGS

VDD O GND ... -0.3V to +6V Operating Temperature Ranges
CHO-CH5, COM to GND............ ...-0.3V to (Vpp + 0.3V) MAX1294_C_ _/MAX1296_C_ _..cccecvvirierirenniens 0°Cto +70°C

REF, REFADJ to GND.... ...-0.3V to (Vpp + 0.3V) MAX1294 E_ /MAX1296 E__ ..ccooovvvverrenn -40°C to +85°C
Digital Inputs to GND ........ceeieiiiiiiiieiiiee e -0.3V to +6V Storage Temperature Range................. ...-65°C to +150°C
Digital Outputs (D0-D11, INT) to GND....... -0.3V to (Vpp + 0.3V) Lead Temperature (soldering, 10S) .........cccecvevienrierieenne. +300°C
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)........ 667TmwW

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

(Vpp = +5V £10%, COM = GND, REFADJ = Vpp, VREF = +2.5V, 4.7uF capacitor at REF pin, fcLk = 7.6MHz (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 +1
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
Slg?gr:}ﬁlgto Channel Offset +0.2 LSB
DYNAMIC SPECIFICATIONS (fiN(sine wave) = 50kHz, V|N = 2.5Vp-p, 420ksps, external fcLk = 7.6MHz, bipolar input mode)
Signal-to-Noise Plus Distortion SINAD 67 70 dB
(noluding Sihorder hamonicy | TP #0 | dB
Spurious-Free Dynamic Range SFDR -80 dB
Intermodulation Distortion IMD fint = 49kHz, fin2 = 52kHz 76 dB
Channel-to-Channel Crosstalk fin = 175kHz (Note 4) -78 dB
Full-Linear Bandwidth SINAD > 68dB 350 kHz
Full-Power Bandwidth -3dB rolloff 6 MHz
CONVERSION RATE
External clock mode 2.1
Conversion Time (Note 5) tconv External acquisition/internal clock mode 2.5 3.0 35 ps
Internal acquisition/internal clock mode 3.2 3.6 4
T/H Acquisition Time taco 400 ns
Aperture Delay External acquisition or external clock mode 25 ns
. External acquisition or external clock mode <50
Aperture Jitter — ps
Internal acquisition/internal clock mode <200
External Clock Frequency fcLk 0.1 7.6 MHz
Duty Cycle 30 70 %
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +5V £10%, COM = GND, REFADJ = Vpp, VREF = +2.5V, 4.7uF capacitor at REF pin, fcLk = 7.6MHz (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 . \Y,
(Note 6) Bipolar, Vcom = VRef/2 -VREF/2 +VREF/2
Multiplexer Leakage Current On/off-leakage current, V|y = 0 or Vpp +0.01 +1 HA
Input Capacitance CIN 12 pF
INTERNAL REFERENCE
REF Output Voltage 2.49 2.5 251 \Y,
REF Short-Circuit Current 15 mA
REF Temperature Coefficient TCREF +20 ppm/°C
REFADJ Input Range For small adjustments +100 mV
REFADJ High Threshold To power down the internal reference Vpp-1 \
Load Regulation (Note 7) 0 to 0.5mA output load 0.2 0.5 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 \égan\J; \Y,
REF Input Current Irer VREF = 2.5V, fsampLE = 420ksps 200 300 HA
Shutdown mode 2 HA
DIGITAL INPUTS AND OUTPUTS
Input Voltage High VIH 4.0 \
Input Voltage Low ViL 0.8 Vv
Input Hysteresis VHYS 200 mvV
Input Leakage Current IIN ViN =0 or Vpbp +0.1 +1 UA
Input Capacitance CiN 15 pF
Output Voltage Low VoL IsiInk = 1.6mA 0.4 Vv
Output Voltage High VOoH ISOURCE = 1mA Vpp - 0.5 Vv
Three-State Leakage Current ILeakace | CS = Vpp +0.1 +1 HA
Three-State Output Capacitance| Cout | CS=Vpp 15 pF
POWER REQUIREMENTS
Analog Supply Voltage VbDp 45 55 \
Operating mode, Internal reference 2.6 29
fsampLE = 420ksps External reference 2.2 2.5 A
Positive Supply Current IbD Internal reference 1.0 1.2
Standby mode
External reference 0.5 0.8
Shutdown mode 2 10 WA
Power-Supply Rejection PSR Vpp = 5V +£10%, full-scale input +0.3 +0.7 mV

MAXIMN 3
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TIMING CHARACTERISTICS

(Vpp = +5V £10%, COM = GND, REFADJ = Vpp, VREF = +2.5V, 4.7uF capacitor at REF pin, fcLk = 7.6MHz (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 132 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 tcws 60 ns
CLK Fall to WR Hold Time towH 40 ns
CS to CLK or WR Setup Time tcsws 40 ns
CLK or WR to CS Hold Time tcswH 0 ns
CS Pulse Width tcs 100 ns
WR Pulse Width (Note 8) twr 60 ns
CS Rise to Output Disable trc CLoAD = 20pF, Figure 1 10 60 ns
RD Rise to Output Disable tTR CLOAD = 20pF, Figure 1 10 40 ns
RD Fall to Output Data Valid tbo CLoAD = 20pF, Figure 1 10 50 ns
RD Fall to INT High Delay tINTL CLOAD = 20pF, Figure 1 50 ns
CS Fall to Output Data Valid tDo2 CLOAD = 20pF, Figure 1 100 ns

Note 1: Tested at Vpp = +5V, 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 a 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.

Vb
§ 3k
DOUT
o—
Clo DOUT —o
LOAD
k —L—Cioap
3 I 20pF IZOPF
a) High-Z to Vo and Vo to Von b) High-Z to VoL and Vo to VoL

O1. O0oO0oOo/000pDoooOooooooo
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(VbDp = +5V, VRer = +2.500V, fcLk = 7.6MHz, C = 20pF, Ta = +25°C, unless otherwise noted.)
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(VbDp = +5V, VRer = +2.500V, fcLk = 7.6MHz, C = 20pF, Ta = +25°C, unless otherwise noted.)
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oooo
oo
oo ooo
MAX1294 | MAX1296
1 1 D9 0000000000000 0(D9)
2 2 D8 000000000000 O00(D8)
3 3 D7 000000000000 /o0 00 (D7)
4 4 D6 000000000000/o000 (D6)
5 5 D5 000000000000 /00 00 (D5)
6 6 D4 000000000000/0000(D4)
7 7 D3 000000000000 /o000 (D3)
8 8 D2 000000000000 /o000 (D2)
9 9 D1 00000000000 0/o000(D1)
10 10 DO 00000000000 ONI/o0 00 (Do)

11 11 INT INTOOOODOOODOODO00000000000000000000d

12 12 =05} 00000000000 DOCSO00DDoORDOOOO0OODOOOOOODDOO
0000000000000000
0000000000000 00000oo00ooooooooocsSoooooonon

13 13 WR WROOOOOOOOOOOODOODOOOOOO0DOOOO0000oo0oo0oon
00000000000000000000000000000CS0D000000n
WROODODODODOOODODOOOOOOOOODOOOODO0O0O000000000

14 14 CLK 00000000000000000000TTW/CMOSO 0000000000 CLKO
00000000000000000000000000VppOOGNDOOOOO0000

15 15 s 000000000000000CS00000000000000(INTOD110D0)
00000000000000O00

16 — CH5 0ooooooooos

17 — CH4 oooooooooo4

18 — CH3 0ooooooooos

19 — CH2 ooooooooog?2

20 16 CH1 0oooooooool

21 17 CHo 0oo00ooooodo

29 18 COM 0000000000000 000000000000000000000000
O000000000000+0.5LSBO000000000000000

23 19 GND 000000000000000
000000000000000/000000000000000000000.01uF

24 20 REFADJ 00000O0GNDOOOOOO00D00000000000000000000

REFADJOVppU O OO OOOO0OOO0O0O000O0O0OO0O00C0OO000O0OOO0000OO0
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12-BIT CAPACITIVE DIAC
VRer — --- [

INPUT COMPARATOR

C
MU HOLD

CHO —O

12pF
CH1 —O
CH2 —O CswitcH
CH3 —O

TRACK
CH4 —O AT THE SAMPLING INSTANT,
CH5 —O H THE MUX INPUT SWITCHES
SWITCH FROM THE SELECTED IN+
CHANNEL TO THE SELECTED

COM L 4 L 4 IN- CHANNEL.

SINGLE-ENDED MODE: IN+ = CHO—CHS5, IN- = COM.
DIFFERENTIAL MODE: IN+ AND IN- SELECTED FROM PAIRS OF
CHO/CH1 AND CH2/CH3, AND CH4/CH5

12-BIT CAPACITIVE DAC
o T
REF |

INPUT

COMPARATOR

ChoLD

CHO —O
12pF
CH1 —O
CswicH
TRACK
AT THE SAMPLING INSTANT,
TIH THE MUX INPUT SWITCHES
SWITCH FROM THE SELECTED IN+
CHANNEL TO THE SELECTED
coM ® e IN- CHANNEL.

SINGLE-ENDED MODE: IN+ = CHO—-CH1, IN- = COM.
DIFFERENTIAL MODE: IN+ AND IN- SELECTED FROM PAIR
CHO/CH1.

03a. MAX12904O00O00O0O0OO0OO

Ul. Jggooooooaoad

0O3b. MAX12960 0000000

BIT NAME

FUNCTIONAL DESCRIPTION

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

0

Full Power-Down Mode. Clock mode is unaffected.

D7, D6

1

Standby Power-Down Mode. Clock mode is unaffected.

0
PD1, PDO 0
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, 4).

D3

UNI/BIP

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

In unipolar mode, an analog input signal from 0V to VRer can be converted; in bipolar mode, the

signal can range from -VRgF/2 to +VRer/2.

D2, D1, DO

A2, Al, AO

Address bits A2, Al, AO select which of the 6/2 (MAX1294/MAX1296) channels is to be converted

(see Tables 2, 3).

MAXIMN
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02. 0000000000000 00OO(SGL/DIF = 1)

A2 Al AO CHO CH1 CH2* CH3* CH4* CH5* COM
0 0 0 + -
0 0 1 + -
0 1 0 + -
0 1 1 + -
1 0 0 + -
1 0 1 + -
*Channels CH2-CH5 apply to MAX1294 only.
03. 0000000000000 (SGL/DIF = 0)
A2 Al AO CHO CH1 CH2* CH3* CH4* CH5*
0 0 0 +
0 0 1
0 1 0 + -
0 1 1 +
1 0 0 + -
1 0 1 - +

*Channels CH2-CHS5 apply to MAX1294 only.
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NOTES:

I8

2
3.

4.

D & E DO NOT INCLUDE MOLD FLASH

OR PROTRUSIONS

MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED .006” PER SIDE.

HEAT SLUG DIMENSIONS X AND Y APPLY ONLY
TO 16 AND 28 LEAD POWER-QSOP PACKAGES.
CONTROLLING DIMENSIONS: INCHES.

INCHES MILLIMETERS

DIM[ MIN

MAX MIN MAX

A | 061

068 155 173

Al | 004

.0098 | 0102 0249

A2| 055

061 1.40 155

B | .008

012 0.20 0.31

0075

.0098 | 0.191 0.249

SEE VARIATIONS

150

[157 [381 ]399

.02

S BSC 0.635 BSC

230

244 584 6.20

016 0.25 0.41

2016

035 | 041 0.89

SEE VARIATIONS

SEE VARIATIONS
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D
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e
H
h | 010
L
N
X
Y
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[ 087 [ 1803 ] 2209

0°

[ [o [

VARIATIONS:

INCHES

MILLIMETERS

MIN,

MAX. MIN. MAX.|N

189

196 | 480 | 498 [16]AA

0020

.0070 | 005 | 018

107

123 272 | 312

.337

2344 | 856 | 874 |20[aB

.0500

.0550 | 1270 | 1.397

337

344 | 856 | 874 [24]ac

.0250

.0300 | 0.635 | 0.762

.386
0250

.393 9.80 | 9.98 [28|AD
.0300 | 0635 | 0.762

R RE DS B

271 R

287 688 | 729

QSOP.EPS
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VI /1 X1 /VI

PROPRIETARY INFORMATION

TITLE:

PACKAGE OUTLINE, QSOP, 150, 025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NG

REV
1
21-0055 B |/1

MAXIMN
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