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ABSOLUTE MAXIMUM RATINGS

VDD t0 GND ..o -0.3Vto +6V
CHO-CH5, COM to GND .. ...-0.3V to (Vpp + 0.3V)
REF, REFADJ to GND.... ...-0.3Vto (Vpp + 0.3V)
Digital INputs to GND ........ccooiiiiiiiiiiieee e -0.3V to +6V
Digital Outputs (D0-D11, INT) to GND.......-0.3V to (Vpp + 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)......

Operating Temperature Ranges
MAX1295_C__/MAX1297_C__ ...
MAX1295_E__/MAX1297_E__ .

Storage Temperature Range..............

667mwW

...... 0°C to +70°C
..-40°C to +85°C
-65°C to +150°C
Lead Temperature (soldering, 10S) ........ccccceeeiiiieeeeannns

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 = +2.7V to +3.6V, COM = GND, REFADJ = Vpp, VRer = +2.5V, 4.7uF capacitor at REF pin, fc .k = 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 +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
E:Ar;?;:}ilg-]to-Channel Offset 402 LSB
DYNAMIC SPECIFICATIONS (fiN(sine-wave) = 50kHz, VIN = 2.5Vp.p, 265ksps, external fcLk = 4.8MHz, bipolar input mode)
Signal-to-Noise Plus Distortion SINAD 67 70 dB
e aicy | THD o |
Spurious-Free Dynamic Range SFDR 80 dB
Intermodulation Distortion IMD fin1 = 49kHz, fin2 = 52kHz 76 dB
Channel-to-Channel Crosstalk fin = 125kHz (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 35 ps
Internal acquisition/internal clock mode 3.2 3.6 4.1
Track/Hold Acquisition Time tacQ 625 ns
Aperture Delay External acquisition or external clock mode 50 ns
) External acquisition or external clock mode <50
Aperture Jitter — ps
Internal acquisition/internal clock mode <200
External Clock Frequency fcLk 0.1 4.8 MHz
Duty Cycle 30 70 %
2 NAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

Vpp = +2.7V to +3.6V, COM = GND, REFADJ = Vpp, VRer = +2.5V, 4.7yF 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 .
Singleg-En(Fj)ed and gDifferer?tial VIN l;ir;gl(: ?r\’/\égaM::VgEF /2 'VR(I;F/Z +¥/EEE/Z Vv
(Note 6)
Multiplexer Leakage Current On/off-leakage-current, ViN = 0 or Vpp +0.01 +1 HA
Input Capacitance CIN 12 pF
INTERNAL REFERENCE
REF Output Voltage 2.49 25 2.51 \
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 \Y%
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 \égﬁ’]\j \Y
REF Input Current Iner VREr = 2.5V, fsaMPLE = 265ksps 200 300 uA
Shutdown mode 2
DIGITAL INPUTS AND OUTPUTS
Input Voltage High VIH 2.0 \Y
Input Voltage Low ViL 0.8 \Y
Input Hysteresis VHYS 200 mV
Input Leakage Current IIN VIN =0 or Vpp +0.1 +1 HA
Input Capacitance CIN 15 pF
Output Voltage Low VoL IsINK = 1.6mA 0.4 \Y%
Output Voltage High VoH ISOURCE = 1mA Vpp - 0.5 \Y
Three-State Leakage Current ILeakace | CS = Vbp +0.1 +1 pA
Three-State Output Capacitance| Cour CS =Vpp 15 pF
POWER REQUIREMENTS
Analog Supply Voltage VbD 2.7 3.6 \Y
Operating mode, Internal reference 25 2.8
fsaAMPLE = 265ksps External reference 1.9 2.3 A
Positive Supply Current IbD Internal reference 0.9 1.2
Standby mode
External reference 0.5 0.8
Shutdown mode 2 10 HA
Power-Supply Rejection PSR Vpp = 2.7V to 3.6V, full-scale input +0.4 +0.9 mV

MAXIN 3
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TIMING CHARACTERISTICS

VDD = +2.7V to +3.6V, COM = GND, REFADJ = Vpp, VREF = +2.5V, 4.7WF 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 tcws 40 ns
CLK Fall to WR Hold Time tcwH 40 ns
CS to CLK or WR Setup Time tcsws 60 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 20 100 ns
RD Rise to Output Disable tTR CLOAD = 20pF, Figure 1 20 70 ns
RD Fall to Output Data Valid tbo CLoAD = 20pF, Figure 1 20 70 ns
RD Fall to INT High Delay tINTL 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 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.

Vbp
DOUT %0
CLoap
6kQ 20pF o—
DOUT ——o
—L—Cioap
e e I 20pF
a) HIGH-Z TO Von AND VoL TO VoH b) HIGH-Z TO VoL AND Von TO Vo
1. /

4 MAXIMN
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(Vbp = +3V, VRer = +2.500V, fcLk = 4.8MHz, C = 20pF, Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL NONLINEARITY
vs. DIGITAL OUTPUT CODE

INTEGRAL NONLINEARITY
vs. DIGITAL OUTPUT CODE

05 B 05 M
04 5 04 5
0.3 l é 0.3 z
0.2 0.2 ] I |
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(Vbp = +3V, VRer = +2.500V, fcLk = 4.8MHz, C = 20pF, Ta = +25°C, unless otherwise noted.)
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MAX1295 | MAX1297
1 1 D9 ®9)
2 2 D8 D8)
3 3 D7 11O ©7)
4 4 D6 /o) (D6)
5 5 D5 I/O (D5)
6 6 D4 11O (D4)
7 7 D3 /o) (D3)
8 8 D2 1’0 (D2
9 9 D1 11O (D1)
10 10 DO /o] (DO)
11 11 INT INT
12 12 RD cs RD
CS
13 13 WR WR oS
WR
14 14 CLK TTL/CMOS Vo GND ax
15 15 oS 50 CS (NT D11
16 — CH5 5
17 — CH4 4
18 — CH3 3
19 — CH2 2
20 16 CH1 1
21 17 CHO o]
22 18 COM +O.5LSB
23 19 GND
/ 0.01pF
24 20 REFADJ GND
REFADJ Vpp
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REF REFADJ
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205 —\NN\— Rererence
(CHB) B> :
(CH4) »> ANALOG TH
(cHa) > INPUT o
ooy - MULTIPLEXER CHARGE REDISTRIBUTION
(CH2) B> 12-BIT DAC
CHL >
- ! 2
CHo »>
COM B— SUCCESSIVE- =
APPROXIMATION
REGISTER
CLK > CLOCK
cs»
TR CONTROL LOGIC MAXIM
R & MAX1295
RO P LATCHES MAX1297
NT -
o ...
THREE-STATE, BIDIRECTIONAL | <o\
1/0 INTERFACE
DO-DLL
@ 12-BIT DATA BUS
() ARE FOR MAX1295 ONLY.
2. 6/2 MAX1295/MAX1297
00 Ooooogoooooooooo
3 ADC
goooooog
MAX1295/MAX1297 ADC (SAR) IN+ MAX1295 CHO CH5
/ (T/H) ( 3a) MAX1297 CHO CH1( 3b)
12 IN- COM
( 2 IN+ IN-
uP) 3
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(IN-) GND ChoLb (IN+)
+0.5LSB( +0.1LSB) (IN-)
ZERO
( )IN- GND O.1puF
DAC ZERO 12
(N ov 12pF
ChoLb [Vine) - ViN-)] ChoLp
T/H DAC
ChoLp IN+
12-BIT CAPACITIVE DIAC 12-BIT CAPACITIVE DAC
VREF - [ VReF — - - I
"\r\‘/IPUL;(T Croo COMPARATOR NPUT G COMPARATOR
CHO —O — CHO —O =
12pF 12pF

CHl —O CHL —O

CH2 —O CswitcH CswitcH

CH3 —O T

TRACK TRACK

CH4 —oO AT THE SAMPLlNg INSgANST, AT THE SAMPLING INSTANT,

THE MUX INPUT SWITCHE THE MUX INPUT SWITCHES
—0 TH

e SWITCH FROM THE SELECTED IN+ sunen FROM THE SELECTED IN+
CHANNEL TO THE SELECTED CHANNEL TO THE SELECTED

COM ® L IN- CHANNEL. COM ® ® IN- CHANNEL.

SINGLE-ENDED MODE: IN+ = CHO—CHS, IN- = COM SINGLE-ENDED MODE; IN+ = CHO-CH1, IN- = COM
DIFFERENTIAL MODE: IN+ AND IN- SELECTED FROM PAIRS OF DIFFERENTIAL MODE: IN+ AND IN- SELECTED FROM PAIR
CHO/CH1 AND CH2/CH3, AND CH4/CHS CHO/CHL
3a. MAX1295 3b. MAX1297

Ul. Jgooooooggda

BIT

NAME

FUNCTIONAL DESCRIPTION

D7, D6

PD1, PDO

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

0 Full Power-Down Mode. Clock mode is unaffected.

Standby Power-Down Mode. Clock mode is unaffected.

0
0 1
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 differential mode, the voltage difference
between two channels is measured (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 (MAX1295/MAX1297) channels is to be converted
(Tables 2, 3).

MAXIN
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02. 0000000000000 O00O0O(SGL/DIF=1)

A2 Al A0 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-CHS5 apply to MAX1295 only.
03. 000000 o0ooooooo((sGL/DIF=0)
A2 Al A0 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-CH5 apply to MAX1295 only.
oooooooa IN- COM
Voo GND *
(GND - IN- - [(N+) - IN-) |
300m +300m
V) (oo V) IN+ CHOLD
(Vpp +50mV)
(GND -50mV) T/H
50mv
4mA
oooo/ocoon taco
MAX1295/MAX1297 T/H WR
WR
taco = 9(Rs + Rn)CiN
4 Rs Rin
(800Q) Cn(12pF) ADC

10

dus

3kQ

MAX1295/MAX1297 AC
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+
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5.
00ooo0o0oo ( 4 5)
INT
2
gooooooooo
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ACQMOD =1 D6 D7
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o )
WR
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(PDO PD1) 2
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|<— tcp —>|

ACQUISITION ENDS —>Ir<_ CONVERSION STARTS

I <—  ACQUISITION STARTS
|
f
|
|

e vt P o
tcws-’{ l— |<'tCH->|<-ICL-'|
_ |
WR / WR GOES HIGH WHEN CLK IS HIGH.
ACQMOD ="0"
town —»I ~— ACQUISITION STARTS

ACQUISITION ENDS —>I<— CONVERSION STARTS

[ 2 I S

CLK|+§|+|+|

ACQMOD ="0"

WR GOES HIGH WHEN CLK IS LOW.

6a. WR (

~— ACQUISITION STARTS

ACQUISITIONENDS ——| |« CONVERSION STARTS

|
|
ik [ S S o ] |1
[
—>i |<— foH fows _>I r_
TN ¢ N
ACQMOD = 1I _ ACQMOD =0
i WR GOES HIGH WHEN CLK IS HIGH
|
I<_ ACQUISITION STARTS ACQUISITION ENDS _>: :«— CONVERSION STARTS
| |
K IR S S S RS o
|
|
—>I |<— toH fow — :4_
_ |
RN\ 4 A
ACQMOD ="1" WR GOES HIGH WHEN CLK IS LOW ACQMOD = "0"
6b. WR ( )
Oo0ooooooo oooooogoooooo
D6 ( )
D7 1 6
( 6a)  ( 6b) (70) P
WR CS WR RD
30% s
70% 100kHz 4.8MHz HP MAX1295/
100kHz MAX1295/ MAX1297 1I/O
MAX1297 TH CS CLK WR RD
( 2
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4. 0000 Q0oogoooo
D7 DO
(MSB) D6 D5 D4 D3 D2 D1 (LSB)
PD1 PDO ACQMOD SGL/DIF UNI/BIP A2 Al A0
REF +2.5V
Vpp = +3V
500 — +1.22V +2.05V/V
MAX1295
330kQ MAX1297
50kQ 4—/\/\/\/ REFADJ D D D D D D D D
REF
— GND 0.01uF 47uF L] +2.5V
P +1.25v
GND — (=100mV)
7. v
000 REF GND
(4.7 pF min)
oooooooo ADC
D7 DO 4 REFADJ
GND 0.01pF
oooooooo 0oooo00og
MAX1295/MAX1297 12 MAX1295 MAX1297
(REFADYJ) (REF)
2 CS RD WR
o REFADJ
REF REFADJ Vo
dooooooood
REF DC
O00oooogo 25kQ REF
200pA DC
MAX1295/MAX1297 100
INT
10ps REF A47yF
Vrer S00us ooooooooon
oooo0ooooooon
MAX1295/MAX1297
D6 D7
REF REFADJ (1 9
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Us5. boggobobuooobboogbobbuooobbuoooboboo

UNIPOLAR MODE BIPOLAR MODE
Zero Scale COM Zero Scale COM
Positive Full Scale VRer/2 + COM
Full Scale VReg + COM -
Negative Full Scale -VRef/2 + COM
OUTPUT CODE
OUTPUT CODE
FULL-SCALE ol 1114 FS= Rzi +COM
111, 1111 Fs=REF+COM TRANSITION . 011... 10T 75-com E
W 10T 75-com ! S |
=h | w00 o0+ T :
100...010 T : 000...001 + 1 sp= REF :
1 I 4096
100...001 1 1 sp=REF , 000...000 - - - o oo __ -
100 . . . 000 I PR —:—- 11...111 + : :
01... 111 T | ! 11...110 + ! |
011...110 + : : 111...101 + : :
011...101 4 | ! = : I
] I
= | ! 100...00L : I
000...001 + : ! 100. . . 000 ! \
000 . . . 000 ! : i ()() — ()
' ' ()() ' ' ' } I ' ()( > -FS Com +FS-1LSB
C(gM e INPUT vozLOT“:GE LSB * " INPUTVOLTAGE (LSB)
(o 0 s anise *COM = Vrgr/2
8. 9.
gooooood 000REF GND 4.7uF
850pA(typ)
WR
oooo
265ksps S
8 /
(170) 9 (1/0)
gooooooooo LSB
1LSB=
(VRer/4096)
2uA
4.8MHz
4.7uF 18
12 265ksps 18
SOus SOus 1 3
3 1 13 1
SOus
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MAX1295/MAX1297

265ksps +3V 6/2
+2.5V

CLK

D7-D0

CONTROL WORD

STATE ’{ ACQUISITION ‘X

CONVERSION

—

X ACQUISITION

SAMPLING INSTANT

10.
SUPPLIES
13V +3V  GND
*R:5Q§ 4.TuF
+
0.1pF
Vbp GND CoM +3V DGND
P 7V 4V DIGITAL
MAX1295 CIRCUITRY
MAX1297
*OPTIONAL
11.
( 10
16
12

16

ggbboobobuogoobogoobo

Vo)

MAX1297
4.7uF

6GQ)

( 11

Voo  MAX1295/
0.1pF
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265ksps +3V 6/2 12 ADC
+2.5Vv
00000 00000+00
+  (SINAD) RVS
0ooooo ADC RIS
(INL) SINAD(@B) = 20 x log(  rms/ Rvs)
«C ) oooooo
(ENOB)
MAX1295/MAX1297 INL ADC
ADC
oooooo ADC
(DNL) 1LSB _
DL LB ENOB = (SINAD - 1.76)/6.02
DAC oooooo
(THD) 5
0oooooog RMS
(ta)
0 C
THD = 20 x log B\/B{/ZZ + V32 + V42 + V52E / VlE
ooooooooo
(tap) V1 Vo Vg 2 5
O0000000000000000
0ooooo
(SFDR)
( ) RMS
SNR RMS
(RMS ) RMS ( )
ADC (N )
googno
SNR = (6.02 x N + 1.76)dB
TRANSISTOR COUNT: 5781
SUBSTRATE CONNECTED TO GND
SNR RMS
RMS RMS
5 DC

MAXIN
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MAX1295/MAX1297

265ksps
+2.5V

+3V 6/2

gooogd
— cK | K
MAXIMN NAXIMN
MAX1295  Vpp +3V MAX1297  Vpp 8V
= +25V = 25V
. & REF R P cs REF N
CONTROL WR REFAD) 01uF 47uF CONTROL ¢ ————WR REFADJ 0.1uF AT
INPUTS 5 il INPUTS 5 B 1
D11 INT OUTPUT STATUS D11 INT OUTPUT STATUS
D10 D10
D9 D9
D8 D8
D7 D7
D6 oo D6
D5 e D5
CH3 D4
D4 o2 ANALOG
D3 INPUTS b3 -
CHL
D2 D2 ANALOG
oL CHO o1 CHo INPUTS
CcoM coM
DO DO
GND GND
N ) = - =
1P DATABUS 1P DATABUS
oooo@o)
TOP VIEW
L]
D9 [1] [24] D10
08 [2] 23] p11
o7 [3] 2] voo
06 [4] [21] rer
05 [5] MAXIM 7] e,
MAX1297
D4 [6| [19] GnD
03[7] 18] com
D28 [17] cHo
01 9] [16] cHi
INT [11] 14] cLk
w [12] 13] W
QSOP
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265ksps +3V 6/2
+2.5V
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1. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS.

2>, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006"
3>, CONTROLLING DIMENSIONS:

4>, MEETS JEDEC MO137.

INCHES.

!

PER SIDE.

INCHES

MILLIMETERS

DIM| MIN MAX

MIN MAX

>

.061 .068

1.55 173

>
—

.004

.0098

0.102 0.249

>
n

055 .061

1.40 155

.008 .012

0.20 0.30

.0075

.0098

0.191 0.249

SEE VARIATIONS

150 [ 157

381 [ 399

.025 BSC

0635 BSC

230 244

5.84 6.20

.010 016

0.25 0.41

016 .035

0.41 0.89

SEE VARIATIONS

R|Z(C|>|[T|0 |M|O|w

oo [ &

[ oo [ &

VARIATIONS:

INCHES

MILLIMETERS

MIN. MAX.

MIN. MAX. [N

.189 196

480 | 498 [16]AB

.0020 | .0070

0.05 | 018

.337 .344

856 | 874 |20]aD|

.0500 | .0550

1270 | 1.397

.337 .344

856 | 874 |24|ag]

.0250 | .0300

0635 | 0.762

.386 .393

980 | 998 |eslar]

[ZAI=R(ZEI=R(ZR =R (ZR]=]

.0250 | .0300

0635 | 0.762
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