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ABSOLUTE MAXIMUM RATINGS

VDD t0 AGND ..o -0.3V to 6V
AGND to DGND ..ottt -0.3Vt0 0.3V
CHO-CH7, COM, REFIN,

REFOUT to AGND ......oooviiiiiiiiiec -0.3V to (Vpp + 0.3V)
Digital INnputs to DGND .......oooiiiiiiiiiiiiccicc, -0.3Vto 6V
Digital Outputs to DGND.........ccccoeeiirinnn -0.3V to (Vpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
16 Plastic DIP (derate 10.53mW/°C above +70°C) ...... 842mwW
16 QSOP (derate 8.30mW/°C above +70°C)................ 667mwW
16 CERDIP (derate 10.00mW/°C above +70°C) .......... 800mwW

20 Plastic DIP (derate 11.11mW/°C above +70°C) ...... 889mwW

20 SSOP (derate 8.00mW/°C above +70°C) ................ 640mwW

20 CERDIP (derate 11.11mW/°C above +70°C) .......... 889mwW
Operating Temperature Ranges

MAX1112C_P/MAXT113C_E. ..o, 0°C to +70°C

MAX1112E_P/MAXT113E_E ..o -40°C to +85°C

MAX1112MJP/MAX1113MJE ...-55°C to +125°C
Storage Temperature Range .........c..ccoceevenenne, -65°C to +150°C
Lead Temperature (soldering, 10SEC) ......cccovveiiiieennnnn. +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

(VDD = +4.5V to +5.5V; unipolar input mode; COM = 0V; fscLk = 500kHz, external clock (50% duty cycle); 10 clocks/conversion
cycle (50ksps); 1uF capacitor at REFOUT; Ta = TMIN to TmAX; unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
DC ACCURACY
Resolution 8 Bits
Relative Accuracy (Note 1) INL +0.1 +0.5 LSB
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
Offset Error +0.3 +1 LSB
Gain Error (Note 2) Internal or external reference +1 LSB
Gain Temperature Coefficient External reference, 4.096V +0. ppm/°C
Total Unadjusted Error TUE MAX111_C/E +0.3 +1 LSB
DYNAMIC SPECIFICATIONS (10.034kHz sine-wave input, 4.096Vp-p, 50ksps, 500kHz external clock)
irlwgdmta)li:t)o'r\tliglrsleRatio SINAD 49 dB
o e et o
Spurious-Free Dynamic Range SFDR 68 dB
Channel-to-Channel Crosstalk VCcH_ = 4.096Vp-p, 25kHz (Note 3) -75 dB
Small-Signal Bandwidth -3dB rolloff 1.5 MHz
Full-Power Bandwidth 800 kHz
2 W AXI/W
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +4.5V to +5.5V; unipolar input mode; COM = QV; fscLk = 500kHz, external clock (50% duty cycle); 10 clocks/conversion
cycle (50ksps); 1uF capacitor at REFOUT; Ta = TMIN to Tmax; unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS
CONVERSION RATE
. ) Internal clock 25 55
Conversion Time (Note 4) tCONV - us
External clock, 500kHz, 10 clocks/conversion 20
Track/Hold Acquisition Time tACQ External clock, 2MHz 1 us
Aperture Delay 10 ns
Aperture Jitter <50 ps
Internal Clock Frequency 400 kHz
(Note 5) 50 500 kHz
External Clock-Frequency Range
Used for data transfer only 2 MHz
ANALOG INPUT
Unipolar input, COM = 0V 0 VREFIN
Input Voltage Range, Single- COM = v
Ended and Differential (Note 6) Bipolar input, COM =V 2 n
p p REFIN / VREFIN/ 2
Multiplexer Leakage Current On/off leakage current, VcH_ = OV or Vpp +0.01 +1 LA
Input Capacitance 18 pF
INTERNAL REFERENCE
REFOUT Voltage 3.936 4.096  4.256 \Y
REFOUT Short-Circuit Current 6 mA
REFOUT Temperature Coefficient +50 ppm/°C
Load Regulation (Note 7) OmA to 0.5mA output load 4.5 mV
Capacitive Bypass at REFOUT 1 uF
EXTERNAL REFERENCE AT REFIN
VoD +
1
Input Voltage Range 50mV \
Input Current (Note 8) 1 20 pA
POWER REQUIREMENTS
Supply Voltage VbD 4.5 55 \
Full-scale input Operating mode 135 250
CLoaD = 10pF Reference disabled 95
Supply Current IDD pA
Software 2
Power-down —
SHDN at DGND 3.2 10
Power-Supply Rejection VpD = 4.5V to 5.5V; external reference,
(Note 9) PSR | 4 .096V: full-scale input =04 =4 mv

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = +4.5V to +5.5V; unipolar input mode; COM = QV; fscLk = 500kHz, external clock (50% duty cycle); 10 clocks/conversion
cycle (50ksps); 1uF capacitor at REFOUT; Ta = TMIN to Tmax; unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
DIGITAL INPUTS: DIN, SCLK, CS
DIN, SCLK, CS Input High Voltage VIH 3 %
DIN, SCLK, CS Input Low Voltage ViL 0.8 v
DIN, SCLK, CS Input Hysteresis VHYST 0.2 v
DIN, SCLK, CS Input Leakage IIN Digital inputs = OV or Vpp +1 PA
DIN, SCLK, CS Input Capacitance CIN (Note 5) 15 pF
SHDN INPUT
SHDN Input High Voltage VsH Vpp - 0.4 %
SHDN Input Mid-Voltage VsMm 1.1 VoD - 1.1 v
SHDN Voltage, Floating VFLT | SHDN = open Vbp/ 2 v
SHDN Input Low Voltage VsL 0.4 %
SHDN Input Current SHDN = 0V or Vpp +4 pA
%I;H;\)/Ili\ldl_\flr?;ijr?um Allowed Leakage SHDN = open +100 nA
DIGITAL OUTPUTS: DOUT, SSTRB
Output Low Voltage VoL ISINK = SmA 04 %

ISINK = 16mMA 0.8

Output High Voltage VOH ISOURCE = 0.5mA Vpp -0.5 V
Three-State Leakage Current I CS =Vpp +0.01 +10 LA
Three-State Output Capacitance Cout CS = Vpp (Note 5) 15 pF

4 MAXI N
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TIMING CHARACTERISTICS (Figures 8 and 9)

(VDD = +4.5V to +5.5V, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Track/Hold Acquisition Time tACQ 1 us
DIN to SCLK Setup tDs 100 ns
DIN to SCLK Hold tDH 0 ns
SCLK Fall to Output Data Valid o | Hure T, MAXTICE 20 200 ns

CLoaD = 100pF MAX111_M 20 240
CS Fall to Output Enable tpv Figure 1, CLoAD = 100pF 240 ns
CS Rise to Output Disable tTR Figure 2, CLoAD = 100pF 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 | CLoAD = 100pF 240 ns
ﬁ);ag)to SSTRB Output Enable tsDV Eifg;eD 1=, ?étggrllal clock mode only, 240 ns
giaRélsee (t,SIOStSTSF;B Output tSTR Eif;g;eDZ:, %tg;r;al clock mode only, 240 ns
(S,\?;ZBS)Rise to SCLK Rise tsckK Figure 11, internal clock mode only 0 ns
Wakeup Time . External reference 20 us

Internal reference (Note 10) 24 ms

Note 1: Relative accuracy is the analog value’s deviation (at any code) from its theoretical value after the full-scale range is calibrated.
Note 2: VREFIN = 4.096V, offset nulled.

Note 3: On-channel grounded; sine wave applied to all off-channels.

Note 4: Conversion time is defined as the number of clock cycles multiplied by the clock period; clock has 50% duty cycle.

Note 5: Guaranteed by design. Not subject to production testing.

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

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

Note 8: External reference at 4.096V, full-scale input, 500kHz external clock.

Note 9: Measured as | VFs (4.5V) - VFs (5.5V) |.

Note 10: 1puF at REFOUT; internal reference settling to 0.5LSB.

MAXIMN 5
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(VDD = +5.0V; fscLk = 500kHz; external clock (50% duty cycle); RL = «; Ta = +25°C, unless otherwise noted.)
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MAX1112 | MAX1113

1-4 1-4 CHO-CH3 |ooooooooOoOoOoO

5-8 — CH4-CH7 |oDooOoOoOOOOOOO

9 5 COM 000000000000000000000000000000000000000
0000000+ 0.5LSB0000000000
300000000000000000000000000MAX1112/MAX11130SHDND

10 6 SHDN 0000000000000000000010pAMma)00000000000000000
0D00000000SHDNOOOO0O0O00000000000000000000000

11 7 REEIN 00000000000 0000000000000000000000000000
ODOREFOUTOOOOOOOOOO

12 8 REFOUT |D0O00D0OO0O0O0OOO0OO0O0O0ODOOO1ur0O0O0O000AGNDOOODOOOOOOO0O

13 9 AGND 0ooO0O0O0O0O0

14 10 DGND fa)afalalalalals

15 14 DOUT D0D0000000000000SCLKOOOOODOOOOO0O0000000000TCS
000000000000000000000O
0000000000000000000000SSTRBO OMAX1112/MAX11130

16 - ssTRg | A/DOC000000000000000000000000000000000000
00OMSBOOODOO0DO0000D002000000000000000000000
00CS0000O0O0O0OOOOOOOOOOOOOON@OD0O0NNnnononon)d

17 13 DIN D0D000000000000SCLKOOOOOOO0O00000000000o

18 14 = 0000000000000000CS0000000000000DINOODODOO
DoO0O00O0CcsS0O0O0O0O0ODOUTOOOOOOOOONOO0O0OooOO

19 15 SCLK 00000000000000000000000000000000000000000SClKOO0O
00000000000000000000@D0000000045%055%0000000000)0

20 16 VDD 00000 (+4.5V0 +5.5V)

pout

pout _ Dout

— DGND

a) High-Z to Vi and VoL to Vou

T
1

b) High-Z to VoL and VoH to VoL

CLoaD 3k I CLoap I CLoap

DGND — DGND DGND

a) VoH to High-Z b) VoL to High-Z

Ui1i. bgooooboobobooo
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gboosbOobooOoooooboboooooooboaon
gboboboboobooboboobooboooooao
ocoooo@wP) DOOODOOODOOOODOODODOO
ooo3goooooooooooo

gooogon

g40000ADCOOODOOOOODOOOCOODOOOO
oobooobooooboboooboboooooboogooo
oboooIN+OO00O0O0000bOO0bOoOocH OOoooo
gobobooooIN-ODcoOMOOOO0OobDDbOOoonon
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DGND
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MAX1112
MAX1113
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REFOUT ooy [ SOK (5K
REFIN DIN MOS (S0)
1uF DOUT »{ MISO (51)
L SSTRB |—
SHDN — Vss
L

3. 0bgoooo
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0000000000000 00@N+)0DOOODOOn
00000000000000CKp 00000000
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0000000000000

0000000000000000CKop0000
(NHOOODODOON-)DOODODOO0O00O0O00ooO
00000000000000000IN-O0CcoMOO0
000000000000000000000ZEROD
000000000000000000000000
OO0ODACOOOOZEROOD SO OODOOOOOOOODO
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CAPACITIVE DAC

COMPARATOR

CHl —o 18pF

CH4*—0 —T—
AT THE SAMPLING INSTANT,
THE MUX INPUT SWITCHES
FROM THE SELECTED IN+
CHANNEL TO THE SELECTED
IN- CHANNEL.

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

*MAX1112 ONLY
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Ola. MAX1112000O0O0OOODODO0OODOODOO0ODOODOOO(SGL/DIF=1)
SEL2 | SEL1 | SELO CHoO CH1 CH2 CH3 CH4 CH5 CHé6 CH7 COM
0 0 0 + -
1 0 0 + -
0 0 1 + _
1 0 1 + _
0 1 0 + _
1 1 0 + -
0 1 1 + -
1 1 1 + _
O1b. MAX11120000O000O0OD0O0OO0O0OO0ODOO(SGL/DIF=0)
SEL2 SELA1 SELO CHo CH1 CH2 CH3 CH4 CH5 CHé6 CH7
0 0 0 + -
0 0 1 + _
0 1 0 + _
0 1 1 + _
1 0 0 - +
1 0 1 - +
1 1 0 - +
1 1 1 — +
02a. MAX11130 0O 0OOODOODODO0ODO0ODO00ODO00DOO0ODOO0O0O(SGL/DIF=1)
SEL2 SEL1 SELO CHoO CH1 CH2 CH3 COM
0 0 X + -
1 0 X + -
0 1 X + -
1 1 X " .
O02b. MAX11130O0O0ODOODOODOOOOO0ODOO(SGL/DIF=0)
SEL2 SEL1 SELO CHoO CH1 CH2 CH3
0 0 X + -
0 1 X + -
1 0 X - +
1 1 X - +

MAXIMN
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ooo7 oooe6 ooos o004 ooo3 ooo2 o001 oooo
(MSB) (LSB)
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6 SEL2
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2 SGL/DIF 000000000 0O0OOocoMOODOOOOOO0OOOOODnOOD200000000000
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4. Jgobogobbooobobod

oooooood

oooooood

oooooo oooooo oooooooo oooooo oooooooo
+VREFIN/ 2 -VREFIN/ 2
VREFIN + COM COM + COM COM + COM

000000000 D0OODINO+5vO000OOS$FF
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0.1pF

0SCILLOSCOPE

1uF

SCLK

SSTRB

bouT*

DGND
NAXI/MN
MAX1112  AGND
ovTo MAX1113
+4.09§¥ CH7 (CH3) [
ANAL
INPUT O'OwFI -
COM
1 DIN ft——— 45V

SSTRB

REFOUT DouT
FE REFIN SHDN |— N.C.
C1

500kHz CH1 CH2 CH3 CH4
OSCILLATOR

T

*FULL-SCALE ANALOG INPUT, CONVERSION RESULT = $FF (HEX)

(') ARE FOR THE MAX1113.
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PART TEMP. RANGE  PIN-PACKAGE TRANSISTOR COUNT: 1996
MAX1112EPP  -40°C to +85°C 20 Plastic DIP
BSTRATE NNECTED TO DGND

MAX1112EAP  -40°C to +85°C 20 SSOP SUBS CONNEC 0 DG

MAX1112MJP  -55°Cto +125°C 20 CERDIP**

MAX1113CPE 0°C to +70°C 16 Plastic DIP

MAX1113CEE 0°C to +70°C 16 QSOP

MAX1113EPE  -40°C to +85°C 16 Plastic DIP

MAX1113EEE  -40°C to +85°C 16 QSOP

MAX1113MJE  -55°Cto +125°C 16 CERDIP**

**Contact factory for availability.
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NOTES:

1. D & E DO NOT INCLUDE MOLD FLASH
OR PROTRUSIONS

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

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

4. CONTROLLING DIMENSIONS: [NCHES.

e —
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D SEE_VARIATIONS
€[50 [(57 |38l [ 399
e 025 BSC 0.635_BSC
H | 230 [ 244 [S584 [ 620
h |00 | o6 |025 | 04t
L
N
X
Y
o

016 | 035 |04l | 089
SEE_VARIATIONS
SEE_VARIATIONS

071 | 087 | (803 ] 2209

0 |8 [0 |8

VARIATIONS:

INCHES MILLIMETERS ]

MIN. | MAx. | MIN | Max|N |

189|196 [ 480 | 498 ]

0020 |.0070 | 0.05 | o8

107 [ 123 | 272 | 3l2

337 |.344 | 856 | 874 |20[AB]

0500 | 0550 [ (270 [ {397

337 [.344 [856 [874 [e4ac]

0300 | 06351 0.762]

386|393 | 980 998 [28lAD

0250 | 0300 | 0635 0762

271 | 287 |e@8 | 729

ZVI /A X1 2V

PROPRIETARY INFORMATION
e

PACKAGE OUTLINE, 0SOP, .150°, 025" LEAD PITCH
APPROVAL ‘DOCLMENT CONTROL ND RE

xwle|vle|v =[x

21-0055 ‘ B ‘1/1
o MIIECHEMSAX MIMLILNIME;EES INCHES  [MILLIMETERS
A 100680078 | 1.73 | 1.99 NI MAX L MIN | A
A T0002 10008 005 oo | 1210239 0249 | 607 | €33 | 14L
I 5 Too10 Toors Toos Togg | 210239 (0249 | 607 | 633 | 16L
¢ o004 10008 1005 To.20 D|0.278]0.289| 7.07| 7.33| 20L
D SEE VARIATIONS D|0.317]0.328 | 8.07| 8.33|24L
! E 020510209 520 | 538 D|0.397]0.407 |10.07[10.33 | 28L
e 00256 BSC |0.65 BSC
i H |0301 [0311 | 765 7.90
L |0025]0037 | 0.63 | 0.95
1 « [ o | oo | s

— | |——— o

[ 1) |

i | \

VI

vt

[ ———— D ——— -

;
=

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED .15mm (006"

3. CONTROLLING DIMENSION: MILLIMETER

A

VI A X2V

PROPRIETARY INFORNATION

e

PACKAGE OUTLINE, SSOP, 5.3X.65mm

APPROVAL DOCUNENT CONTROL NG REV

a A

21-0056
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