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Ordering Information continued at end of data sheet.
t Contact factory for availability of alternate surface-mount
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ABSOLUTE MAXIMUM RATINGS

Vpp t0 AGND, DGND ....c.oooiiiiiiiiiciieciceieeiee e -0.3V to +6V
AGND t0 DGND.....ccceeiieeiieniieiie e -0.3Vto +0.3V
CHO-CH3, COM to AGND, DGND............. -0.3V to (Vpp + 0.3V)
VREF t0 AGND......cciiiiiiiieniienee e -0.3Vto (Vpp + 0.3V)
Digital INputs t0 DGND........cccceiiiiiiiicnieiesee e -0.3V to +6V
Digital Outputs to DGND ........cccceveveenee. -0.3V to (Vpp + 0.3V)
Digital Output Sink CUIMeNt ........cccevvveeriiee e 25mA
Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 10.53mW/°C above +70°C) ......... 842mw

QSOP (derate 8.30mW/°C above +70°C)................... 667mwW

CERDIP (derate 10.00mW/°C above +70°C).............. 800mwW
Operating Temperature Ranges

MAX1248_C_E/MAX1249 C E....ccoocvvvvvrerinrenns 0°C to +70°C

MAX1248_E_E/MAX1249 E E....cccccovvvvveeennns -40°C to +85°C

MAX1248_MJIE/MAX1249_MJE ........ccoceenee. -55°C to +125°C
Storage Temperature Range .. -60°C to +150°C

Lead Temperature (soldering, 10S€C) ........cceevcvvveeeennnns +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

(Vpp = +2.7V to +5.25V; COM = 0V; fsc k = 2.0MHz; external clock (50% duty cycle); 15 clocks/conversion cycle (133ksps);
MAX1248—A4.7uF capacitor at VREF pin; MAX1249—external reference, VREF = 2.500V applied to VREF pin; Tao = Ty t0 Tmaxs

unless otherwise noted.)

Matching

PARAMETER | sYmBOL | CONDITIONS | MIN  TYP  MAX [UNITS
DC ACCURACY (Note 1)
Resolution 10 Bits
Relative Accuracy (Note 2) INL MAX124 A 0.5 LSB
Y MAX124 B +1.0
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
MAX124 A +1
Offset Error — LSB
MAX124 B +2
. MAX124 A *1
Gain Error (Note 3) = LSB
MAX124 B +2
Gain Temperature Coefficient +0.25 ppm/°C
Channel-to-Channel Offset +0.05 LSB

DYNAMIC SPECIFICATIONS (10kHz sine-wave input, OV to 2.500Vp-p, 133ksps, 2.0MHz external clock, bipolar input mode)

Signal-to-Noise + Distortion Ratio | SINAD 66 dB
Total Harmonic Distortion THD Up to the 5th harmonic -70 dB
Spurious-Free Dynamic Range SFDR 70 dB
Channel-to-Channel Crosstalk 65kHz, 2.500Vp-p (Note 4) -75 dB
Small-Signal Bandwidth -3dB rolloff 2.25 MHz
Full-Power Bandwidth 1.0 MHz
CONVERSION RATE
Internal clock, SHDN = FLOAT 55 7.5
Conversion Time (Note 5) tconv | Internal clock, SHDN = Vpp 35 65 us
External clock = 2MHz, 12 clocks/conversion 6
Track/Hold Acquisition Time tacQ 1.5 us
Aperture Delay 30 ns
Aperture Jitter <50 ps
Internal Clock Frequency ﬂ: FLOAT 18 MHz
SHDN = Vpp 0.225
External Clock Frequency 0.1 2.0 MHz
Data transfer only 0 2.0
2 N AXIW
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ELECTRICAL CHARACTERISTI

CS (continued)

(Vpp = +2.7V to +5.25V; COM = 0V; fgc k = 2.0MHz; external clock (50% duty cycle); 15 clocks/conversion cycle (133ksps);
MAX1248—4.7uF capacitor at VREF pin; MAX1249—external reference, VREF = 2.500V applied to VREF pin; Ta = Tpin t0 Tmaxs

unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN  TYP  MAX [UNITS
ANALOG/COM INPUTS
Input Voltage Range, Single- Unipolar, COM = 0V 0 to VREF Y
Ended and Differential (Note 6) Bipolar, COM = VREF / 2 +VREF /2
Multiplexer Leakage Current On/off leakage current, VcH_ = 0V or Vpp +0.01 *1 HA
Input Capacitance 16 pF
INTERNAL REFERENCE (MAX1248 only, reference buffer enabled)
VREF Output Voltage Ta = +25°C (Note 7) 2470 2500 2.530 v
VREF Short-Circuit Current 30 mA
VREF Temperature Coefficient MAX1248 +30 ppm/°C
Load Regulation (Note 8) OmA to 0.2mA output load 0.35 mV
. Internal compensation mode 0
Capacitive Bypass at VREF - MF
External compensation mode 4.7
Capacitive Bypass at REFADJ 0.01 uF
REFADJ Adjustment Range +1.5 %
EXTERNAL REFERENCE AT VREF (Buffer disabled)
VREF Input Voltage Range Vpp +
(Note 9) 1.0 somv |V
VREF Input Current VREF = 2.500V 100 150 HA
VREF Input Resistance 18 25 kQ
Shutdown VREF Input Current 0.01 10 pA
REFADJ Buffer-Disable Threshold VODE ) \
EXTERNAL REFERENCE AT REFADJ
. Internal compensation mode 0
Capacitive Bypass at VREF - uUF
External compensation mode 4.7
Reference-Buffer Gain MAX1248 2.06 VIV
MAX1249 2.00
REFADJ Input Current MAX1248 =50 HA
MAX1249 +10
DIGITAL INPUTS (DIN, SCLK, CS, SHDN)
== . Vpp < 3.6V 2.0
DIN, SCLK, CS Input High Voltage ViH Voo > 3.6V 30 Vv
DIN, SCLK, CS Input Low Voltage ViL 0.8 Vv
DIN, SCLK, CS Input Hysteresis VHYST 0.2 v
DIN, SCLK, CS Input Leakage IIN VIN =0V or Vpp +0.01 +1 HA
DIN, SCLK, CS Input Capacitance CIN (Note 10) 15 pF
SHDN Input High Voltage VsH Vpp - 0.4 v
SHDN Input Mid Voltage Vsm 1.1 Vpp - 1.1 Y,
SHDN Input Low Voltage VsL 0.4 v
SHDN Input Current Is SHDN = 0V or Vpp +4.0 WA
M AXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = +2.7V to +5.25V; COM = 0V; fgc k = 2.0MHz, external clock (50% duty cycle); 15 clocks/conversion cycle (133ksps);
MAX1248—4.7uF capacitor at VREF pin; MAX1249—external reference; VREF = 2.500V applied to VREF pin, Ta = Tpin t0 Tyax,
unless otherwise noted.)

MAX1248/MAX1249

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SHDN Voltage, Floating VELT SHDN = FLOAT Vpp /2 \%
SHDN Maxmum Allowed SHDN = FLOAT +100 nA
Leakage, Mid Input
DIGITAL OUTPUTS (DOUT, SSTRB)
ISINK = BmMA 0.4
Output Voltage Low VoL \Y
IsINK = 16mA 0.8
Output Voltage High VoH Isource = 0.5mA Vpp - 0.5 Vv
Three-State Leakage Current I CS=Vpp +0.01 +10 HA
Three-State Output Capacitance Cout |CS = Vpp (Note 10) 15 pF
POWER REQUIREMENTS
Positive Supply Voltage VbD 2.70 5.25 \Y
Operating mode, Vpp = 5.25V 1.6 3.0
g mA
full-scale input (Note 11) VpD = 3.6V 1.2 20
|
Positive Supply Current bD Vpp = 5.25V 35 15
Full power-down
Vpp = 3.6V 1.2 10 A
IbD Fast power-down (MAX1248) 30 70
L Vpp = 2.7V to 5.25V, full-scale input,
Supply Rejection (Note 12) PSR external reference = 2.500V +0.3 mV

4 MAXIMN
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TIMING CHARACTERISTICS

(Vpp = +2.7V to +5.25V, T = TN to Tyax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Acquisition Time tacQ 15 us
DIN to SCLK Setup tps 100 ns
DIN to SCLK Hold tDH 0 ns

. . MAX124 C/E 20 200
SCLK Fall to Output Data Valid tbo Figure 1 — ns

MAX124_ M 20 240
CS Fall to Output Enable tpv Figure 1 240 ns
CS Rise to Output Disable tTR Figure 2 240 ns
CS to SCLK Rise Setup tcss 100 ns
CS to SCLK Rise Hold tcsH 0 ns
SCLK Pulse Width High tcH 200 ns
SCLK Pulse Width Low tcL 200 ns
SCLK Fall to SSTRB tsstrB | Figure 1 240 ns
CS Fall to SSTRB Output Enable tspv External clock mode only, Figure 1 240 ns
CS Rise to SSTRB Output Disable tsTR External clock mode only, Figure 2 240 ns
SSTRB Rise to SCLK Rise tsck Internal clock mode only (Note 10) 0 ns

Note 1: Tested at Vpp = 2.7V; COM = 0V; unipolar single-ended input mode.

Note 2: Relative accuracy is the deviation of the analog value at any code from its theoretical value after the full-scale range has
been calibrated.

Note 3: MAX1248—internal reference, offset nulled; MAX1249— external reference (VREF = +2.500V), offset nulled.

Note 4: Ground “on” channel; sine wave applied to all “off” channels.

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

Note 6: The common-mode range for the analog inputs is from AGND to Vpp.

Note 7 Sample tested to 0.1% AQL.

Note 8: External load should not change during conversion for specified accuracy.

Note 9: ADC performance is limited by the converter’s noise floor, typically 300uVp-p.

Note 10 Guaranteed by design. Not subject to production testing.

Note 11: The MAX1249 typically draws 400pA less than the values shown.

Note 12: Measured as [VEs(2.7V) - VEs(5.25V)|.

MAXIMN 5
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ooooon
(Vpbp = 3.0V, VREF = 2.500V, fscLk = 2.0MHz, CLoaD = 20pF, Ta = +25°C, unless otherwise noted.)
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PART! TEMP. RANGE  PIN-PACKAGE INL PART! TEMP. RANGE PIN-PACKAGE INL
(LSB) (LSB)
MAX1248AEPE  -40°C to +85°C 16 Plastic DIP +1/2 MAX1249ACEE 0°C to +70°C 16 QSOP +1/2
MAX1248BEPE  -40°C to +85°C 16 Plastic DIP *1 MAX1249BCEE 0°Cto +70°C 16 QSOP +1
MAX1248AEEE -40°Cto +85°C 16 QSOP +1/2 MAX1249AEPE -40°Cto +85°C 16 Plastic DIP +1/2
MAX1248BEEE -40°Cto +85°C 16 QSOP +1 MAX1249BEPE -40°Cto +85°C 16 Plastic DIP +1
MAX1248AMJE  -55°C to +125°C 16 CERDIP* +1/2 MAX1249AEEE -40°Cto +85°C 16 QSOP +1/2
MAX1248BMJE  -55°C to +125°C 16 CERDIP* +1 MAX1249BEEE -40°Cto +85°C 16 QSOP +1
MAX1249ACPE 0°Cto +70°C 16 Plastic DIP +1/2 MAX1249AMJE -55°C to +125°C 16 CERDIP* +1/2
MAX1249BCPE 0°Cto +70°C 16 Plastic DIP *1 MAX1249BMJE -55°C to +125°C 16 CERDIP* *1
t Contact factory for availability of alternate surface-mount packages.
* Contact factory for availability of CERDIP package, and for processing to MIL-STD-883B.
MAXI 21

6V ITXVIN/BYCTXVIN



MAX1248/MAX1249

+2./7VO 5250000040000
000031000 0ADCH 160 [ QSOP

good goood

TOP VIEW TRANSISTOR COUNT: 2554

Voo [1] 16] scik
cHo [2] 15] cs
o (5] w1 on
c2[a|  MmaAxi248  |13] ssre

S 2 -
com [ ] [11] pnp
Sron [ 7] [10] AchD
VREF [ 8] [ 9] reran)

DIP/QSOP

008 | Of2 | 0.20 031
0075 | 0098 | 0.191 | 0.249
SEE_VARIATIONS
150 [ 457 [381 [ 399
025 BSC 0.635 BSC
230 | 244 |584 | 6.20
010 of6 025 [ 041
016 035 | 041 0.89
SEE_VARIATIONS
SEE VARIATIONS
071 | 087 | 1803 2.209
- [ 8 o |8
VARIATIONS:

B h X 450 INCHES MILLIMETERS
] fe— MIN. | MAX. | MIN. | MAX. [N
€ A"‘»J_ A2 _>| ’, 189 [.196 | 480 | 498 |t6]An)
] ] I C 0020 | .0070 | 005 | 048
A 107 [123 [a72 | 312
wiititilatalaliin R AR I e— (G
i i e
D Al L

2337 |.344 |56 @74 [20[AB
NOTES:

0500 | 0550 | t270 | 1397
337 |.344 |856 | 874 [24AC]
1. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS

1.0250 [.0300 [ 0635 0.762]
® Exceen ooe: pek st o VI /1 X1 VI

ooogo
. —~ - 2
100 0000+ LOO0 ROOS - o e e
e [ ST [ T
H [ \K Y 055 .061 1.40 155

o
__LILILI”LILILILIH UOUUL

|
—
—
Q-<><ZI—|SI'0 Muﬁwgzlb

[386 [.393 [980 [998 [26lan]
.0250 | .0300 | 0.635 | 0.762
271 .287 6.88 729

x[ee]wle o<~ =]

3. HEAT SLUG DIMENSIONS X AND Y APPLY ONLY reormc ey o oarion
T0 16 AND 28 LEAD POWER-QSOP PACKAGES. PAGOGE OUILI, OSIP, 150, (25" LEAD PTCH
4. CONTROLLING DIMENSIONS: INCHES. APPROVAL ‘SOCUMENT CONTROL NG RV [q
21-0055 B A

22 MAXI N




+2./7VO 5250000040000
000031000 0ADCH 160 [] QSOP

00o00o0@o)

PEQ
D ‘ ~—FEl—=
T
A3 it
L 0-15° |}
Bl c—
f—— oA —=f
eB
INCHES _[MILLIMETERS INCHES _[MILLIMETERS
MIN [ MAX | MIN | MAX MIN | MAX | MIN | MAX | N Jisal
Al-—— [0200 | ——— |5.08 | [D]0.348]0.390] 8.84] 951 [8 |AB
A1]0.015 |-—- ]0.38 -— D |0.735]0.765|18.67 [19.43 |14 |AC
A2l0.125 [0.175 (318|445 | [D10.745]0.76518.92 [19.43 |16 |AA
A3]0.055]0.080 |1.40 [2.03 D |0.885]0.915 |22.48|23.24|18 |AD
B [0.0l6 0022041 056 | [D|L0I5 |L045 [25.78]26.54]20 AL
B1]0.045|0.065 [1.14 1.65 D [1.14 1.265 |28.96|32.13 |24 |AF
C [0.008 [0.012 [0.20 [0.30 | [DI1.360 |1.380 |34.54135.05 [28]*5
D1]0.005 [0.080 [0.03 |2.03
E |0.300 |0.325|7.62 |8.26 NOTES:
E1]0.040 (0310 [6.10 787 | 5 noio Fihoh Ox PRarRusions ot
e 0‘100 N 8‘54 [ TO EXCEED .1Smm (006"
eA[0.300 [ ——— [7.62 [ ——- 3 VEETS SEDEE MeOO Xk S Sroun
E’B - 0‘400 - 10‘16 IN ABOVE TABLE
L [0.115 0150 [2.92 [3.81 o e e pElEC n-0sehB

W/wgl,,,{ggg,lmﬁ,!}[PAﬁKAGE FAMILY DUTLINE: PDIP 300”} Y [21—0043 A

roreiEtARY DFORHATION i oovulehr couma wobsce_rev.

T
N

[

~ile 0°-15°

INCHES MILLIMETERS INCHES MILLIMETERS

MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N |CASE
A|--- 10200] -—- | 508 D| ———10405| -——-|1029 | 8 |PD4
B 10014[0023]036 |058 D| ——— 10785| -== |19.94 |14 |C:D}
B1) 0.038| 0065|097 | 165 D| ——— 10840 ——- |21.34 |16 |ED2
C 10008[0015]020 |038 D| -——— 10960| -—- |24.38/18 |Vl
E 10220[0310[559|787 | |D| —== [1060 | —=- |26.92|20 |RD§
E1) 0290| 0.320] 7.37 | 813 D| ——— 11280 -—- 32,51 24|09
e 0.100 2.54
L 101250200 318 | 508 | \gres
L1 0150 ——= 000 | ——- 1. CONTROLLING DIMENSION: INCH
0100150070038 178 | 2 Zg{gaui?SSINCAA%ED\EEUT_\EAIEEECDNFIGURATIDN #l
S| —-—— 10098 ——= | 249 | 3 N = NUMBER OF PINS
S11 0005 ——- 013 | ——-

45'{95,!4!;5]&%@6{ FAMILY DUTLINE: CDIP ‘300”] Y [81—0045 A]

» i or
PROPRIETARY MNORATIDN s oo e e _pey

MAXIMN 23

6V ITXVIN/BYCTXVIN



MAX1248/MAX1249

+2./7VO 5250000040000
000031000 0ADCH 160 [ QSOP

NOTES

/DDDDEI N

<FINIPIC)RASH

0169-005100000000003-30-16000001000

_ ) TEL. (03)3232-6141 FAX. (03)3232-6149

obo0oooo0o0o0oo0o0o00oo0o0o0ooo0o0o0boo0o0o0oooo0o0o0ooo0o0o0oo0o0o0ooo0o0ooooO0000oo0000oo00000n
oodo0o0oO0o0ooO0oo0oO0o0oOo0oOo0oooooooooon

24 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 1998 Maxim Integrated Products MAXIM s a registered trademark of Maxim Integrated Products.



