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MAX110/MAX111
(ADC) 14
550pA(MAX110) ApA
SPI™  QSPI™
MICROWIRE™ MAX110 + 5V
-3V +3V
MAX111 +5V + 15V
OV +1.5V
(uP)
16
DIP/SOP 20 SSOP

O +5V (MAX111)
2
0O+ 14 +
O 0.03%(MAX110)
0.05%(MAX111)
O 550pA(MAX110)
640uA(MAX111)
4pA
O 50 /
O 50Hz/60Hz
O
O
016 DIP/SOP 20 SSOP
PART TEMP. RANGE  PIN-PACKAGE INL(%)
MAX110ACPE 0°C to +70°C 16 Plastic DIP +£0.03
MAX110BCPE 0°C to +70°C 16 Plastic DIP  +0.05
MAX110ACWE 0°C to +70°C 16 Wide SO +0.03
MAX110BCWE 0°C to +70°C 16 Wide SO +0.05
MAX110ACAP 0°C to +70°C 20 SSOP +0.03
MAX110BCAP 0°C to +70°C 20 SSOP +0.05
MAX110BC/D 0°C to +70°C Dice* +0.05

Ordering Information continued at end of data sheet.
* Contact factory for dice specifications.

+5V TOP VIEW
° \—4
o Nt [1] [16] In-
INT+ RCSEL
w2 pmam e
Maam REF+ E MAX110 E IN2-
IN1- MAX110 MAX111
o, MAXTT1 Voo [4] [13] Vss (AGND)
| INg- RCSEL [5 | 12] anp
»—{ REF xcL [6 | [11] o
i oy sh< seL [7] [10] pour
SCLK BUSY |8 9] cs
[ FROM uC (2] ]
y DIN |—=
SS
(AGND) DOUT |—= ()areFoRmaxiy  DIP7SO
(') ARE FOR MAX111 SV) , o .
Pin Configurations continued at end of data sheet.
SPI QSPI  Motorola Corp. MICROWIRE National Semiconductor Corp.
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ABSOLUTE MAXIMUM RATINGS

VDD 1O GND .o +6V
Vs t0 GND (MAXT10)..uiiiiiiiiiecceecce e, +0.3V to -6V
AGND to DGND.............. -0.3V to +0.3V
VINT4, VINT= e (Vpp + 0.3V) to (Vss - 0.3V)
VINZ+, VINZ- o (Vbp + 0.3V) to (Vss - 0.3V)
VREF+, VREF- « oot (Vpbp + 0.3V) to (Vss - 0.3V)
Digital Inputs and Outputs ............ccccceeiee (Vpp + 0.3V) to -0.3V

Continuous Power Dissipation
16-Pin Plastic DIP (derate 10.563mW/°C above +70°C).....842mW

16-Pin Wide SO (derate 9.52mW/°C above +70°C) ...... 762mW

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

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

MAXTT_ _C i 0°C to +70°C
MAXTT_ B o ...-40°C to +85°C
MAXT1_BMUE ..o -55°C to +125°C
Storage Temperature Range .........cc.coeeeeinenne, -65°C to +160°C
Lead Temperature (soldering, 10S€C) ......c.coovvvviiieannnn. +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—MAX110

(VDD = 5V £5%, Vss = -5V £5%, fxcLk = IMHz, + 2 mode (DV2 = 1), 81,920 CLK cycles/conv, VREF+ = 1.5V, VREF- = -1.5V,
Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER l SYMBOL | CONDITIONS MIN TYP MAX UNITS
ACCURACY (Note 1)

. 14 + POL )
Resolution RES (Note 2) + OFL Bits
Differential Nonlinearity DNL (Notes 3, 4) +2 LSB
No-Missing-Codes 13 + POL .
Resolution (Note 3) + OFL Bits

-VREF<VIN SV +0.03 +0.06
MAX110AC/E REF = YIN = TREF * -
-0.83 x VREF < VIN £ 0.83 x VREF +0.015 +0.08
i -VREF<VIN SV +0.04
Relative Accuracy INL MAX110BC/E REF IN REF %FSR
(Notes 3, 5-7) -0.83 x VReF < VIN < 0.83 x VREF +0.018
-VREF<VIN SV +0.1
MAX110BM REF IN REF *
-0.83 x VREF < VIN < 0.83 X VREF +0.05
Offset Error VIN+ = VIN- = OV +4 mV
Offset Error After offset null 0.003 Ve
Temperature Drift Uncalibrated 0.02 i
gg{;}mon"\"oc"e Rejection | cyRR | -2.5V < (Ving = Ving) € 2.5V 6 oMV
After gain calibration (Note 5) +0.1
Full-Scale Error - %
Uncalibrated -8
Full-Scale Error o
Temperature Drift 8 PPM/C
I Vss = -5V, Vpp = 4.75V to 5.25V 15
Power-Supply Rejection ppm
VpD = 5V, Vss = -4.75V to -5.25V 30
ANALOG INPUTS
Differential Input Voltage
Range VIN (Note 6) -VREF +VREF \
Absolute Input Voltage VIN+, Vss + VbD - v
Range VIN- 2.25 2.25
Input Bias Current IIN+, TIN- 500 nA
Input Capacitance (Note 3) 10 pF

MAXI N
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ELECTRICAL CHARACTERISTICS—MAX110 (continued)

(VDD =5V £5%, Vss = -5V +5%, fxcLk = 1MHz, + 2 mode (DV2 = 1), 81,920 CLK cycles/conv, VRer+ = 1.5V, VREfF- = -1.5V,
TA = TmIN to TmaX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ’ CONDITIONS MIN TYP MAX UNITS
REFERENCE INPUTS
Differential Reference
Input Voltage Range VREF 0 30 v
Absolute Reference Input VREF+, Vss + VDD - vV
Voltage Range VREF- 2.25 2.25
Reference Input Current lPREEF;’ VREF+ = 2.5V, VREF- = OV 500 nA
Reference Input
Capacitance (Note 3) 10 pF
CONVERSION TIME
Synchronous Conversion 10,240 clock-cycles/conversion 20.48
; tConv - ms
Time (Note 7) 102,400 clock-cycles/conversion 204.80
Oversampling Clock
Frequency fosc (Note 8) 0.25 1.25 MHz
DIGITAL INPUTS (CS, SCLK, DIN, and XCLK when RCSEL = 0V)
Input High Voltage VIH 2.4 Vv
Input Low Voltage ViL 0.8 Vv
Input Capacitance (Note 3) 10 pF
Input Leakage Current ILKG Digital inputs at OV or 5V +1 pA
DIGITAL OUTPUTS (DOUT, BUSY, and XCLK when RCSEL = Vpp)
DOUT, BUSY, IsiNK = 1.6mA 0.4
Output Low Voltage VoL \
XCLK, IsINK = 200pA 0.4
DOUT, BUSY, Vpp = 4.75V, | =1.0mA Vbp - 0.5
Output High Voltage VoH bb SOURCE \
XCLK, VpDp = 4.75V, IsSoURCE = 200pA Vpp - 0.5
Leakage Current ILKG Vout =5V or OV +10 pA
Output Capacitance (Note 3) 10 pF
POWER REQUIREMENTS (all digital inputs at OV or 5V)
Positive Supply Voltage VbD Performance guaranteed by supply rejection test 4.75 5.25 \
Negative Supply Voltage Vss Performance guaranteed by supply rejection test -4.75 -5.25 Vv
fxCLK = 500kHz, 550 950
N VDD = 5.25V continuous-conversion mode
Positive Supply Current IDD ' , XCLK unloaded HA
Vss = -5.25V ' o
continuous-conversion mode, RC 780
oscillator operational (Note 9)
) VpD = 5.25V, fxcLK = 500kHz,
Negative Supply Current Iss Vgs = -5.25V continuous-conversion mode 820 650 WA
IDD 4 10
Power-Down Current Vpp = 5.25V, Vss = -5.25V, VxcLk = 0V, PD =1 pA
Iss 0.05 2
W AXIW 3
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ELECTRICAL CHARACTERISTICS—MAX111

(VbD = 5V 5%, fxcLk = TMHz, = 2 mode (DV2 = 1), 81,920 CLK cycles/conv, VREF+ = 1.5V, VREF- = 0V, TA = TMIN to TMAX,

unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS
ACCURACY (Note 1)

) 14 + POL .
Resolution RES (Note 2) + OFL Bits
Differential Nonlinearity DNL (Notes 3, 4) +2 LSB
No-Missing-Codes 13 + POL .
Resolution (Note 3) + OFL Bits

-VREF<VIN SV +0.05 +0.10
MAX111AC/E REF = VIN = VREF * *
-0.667 x VReF < VIN £ 0.667 X VREF +0.03 +0.05
Relative Accuracy, VREF < VIN < V 4018
Differential Input INL | MAX111BC/E REF = TIN = TREF = ° | %FsR
(Notes 3, 5-7) -0.667 x VREF < VIN < 0.667 X VREF +0.10
-VREF<VINEV +0.25
MAX111BM REF = VIN = VREF *
-0.667 x VREF < VIN < 0.667 x VREF +0.20
oV<VINEVY +0.1
MAX111AC/E IN = VREF *
VIN £ 0.667 x VREF +0.06
Relative Accuracy, OV < VN < VREF +0.18
Single-Ended Input INL MAX111BC/E %FSR
(IN- = GND) VIN < 0.667 x VREF +0.10
oVsVINEY +0.25
MAX111BM IN = VREF =
VIN < 0.667 x VREF +0.15
Offset Error VIN+ = VIN- = OV +4 mV
ggg;mon"\""de Rejection | cMRR | 10mV < (Vi = Vi) < 2.0V 6 ppm/V
After gain calibration (Note 5) +0.2
Full-Scale Error - %
Uncalibrated -8 0
Full-Scale Error o
Temperature Drift 8 PPM/C
Power-Supply Rejection VpD = 4.75V t0 5.25V 15 ppm
ANALOG INPUTS
Differential Input Voltage
Range VIN (Note 6) -VREF +VREF \%
Absolute Input Voltage VIN+, )
Range VIN- 0 Vbp-32| V
Input Bias Current IIN+, TIN- 500 nA
Input Capacitance (Note 3) 10 pF

MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX111 (continued)

(VDD = 5V 5%, fxcLk = IMHz, + 2 mode (DV2 = 1), 81,920 CLK cycles/conv, VREF+ = 1.5V, VREF- = OV, TA = TMIN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX UNITS

REFERENCE INPUTS

Differential Reference

Input Voltage Range VREF 0 1.5 v

Absolute Reference Input VREF+,

Voltage Range VREF- 0 Vop-3.21 vV

Reference Input Current IFREEFFJ" VREF+ = 1.5V, VREF- = OV 500 nA

Reference Input

Capacitance (Note 3) 10 PF

CONVERSION TIME

Synchronous Conversion 10,240 clock-cycles/conversion 20.48

. tcony . ms
Time (Note 7) 102,400 clock-cycles/conversion 204.80
Oversampling Clock
Frequency fosc (Note 8) 0.25 1.25 MHz
DIGITAL INPUTS (CS, SCLK, DIN, and XCLK when RCSEL = 0V)
Input High Voltage VIH 2.4 \
Input Low Voltage ViL 0.8 \%
Input Capacitance (Note 3) 10 pF
Input Leakage Current ILKG Digital inputs at OV or 5V +1 uA
DIGITAL OUTPUTS (DOUT, BUSY, and XCLK when RCSEL = Vpp)
DOUT, BUSY, | =1.6mA 0.4

Output Low Voltage VoL SINK \
XCLK, IsiNK = 200pA 0.4
DOUT, BUSY, Vpp = 4.75V, | = 1.0mA Vpp - 0.5

Output High Voltage VOH Db SOURCE \
XCLK, VDD = 4.75V, ISOURCE = 200pA Vbp - 0.5

Leakage Current ILKG Vout = 5V or OV +1 pA

Output Capacitance (Note 3) 10 pF

POWER REQUIREMENTS (all digital inputs at OV or 5V)

Positive Supply Voltage VbD Performance guaranteed by supply rejection test 4.75 5.25 \
fXCLK = 500kHz, 640 1200
continuous-conversion mode

Supply Current IDD VpD = 5.25V XCLK unloaded, pA
continuous-conversion mode, RC 960
oscillator operational (Note 9)

Power-Down Current IDD Vbp = 5.25V, VxcLk = 0V, PD =1 4 10 uA

MAXIMN 5
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Note 1: These specifications apply after auto-null and gain calibration. Performance at power-supply tolerance limits is guaranteed

by power-supply rejection tests. Tests are performed at Vpp = 5V and Vss = -5V (MAX110).
Note 2: 32,768 LSBs cover an input voltage range of £VRgF (15 bits). An additional bit (OFL) is set for VIN > VREF.
Note 3: Guaranteed by design. Not subject to production testing.
Note 4: DNL is less than +2 counts (LSBs) out of 215 counts (+14 bits). The major source of DNL is noise, and this can be further

improved by averaging.
Note 5: See 3-Step Calibration section in text.
Note 6: VREF = (VREF+ - VREF-), VIN = (VIN1+ - VIN1-) or (VIN2+ - VIN2-). The voltage is interpreted as negative when the voltage at

the negative input terminal exceeds the voltage at the positive input terminal.

Note 7: Conversion time is set by control bits CONV1-CONV4.
Note 8: Tested at clock frequency of 1MHz with the divide-by-2 mode (i.e. oversampling clock of 500kHz). See Typical Operating
Characteristics section for the effect of other clock frequencies. Also read the Clock Frequency section.

Note 9: This current depends strongly on CxcLk (see Applications Information section).

TIMING CHARACTERISTICS (see Figure 6)

(Vbp =5V, Vss = -5V (MAX110), Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
__ Ta =+25°C 60
CS to SCLK Setup Time
(Note 10) tcss MAX11__C/E 80 ns
MAX11_BM 100
CS to SCLK Hold Time s 0 ns
(Note 10)
SCLKS Ta = +25°C 60
DIN to SCLK Setup Time
(Note 10) tDs MAX11_ _C/E 80 ns
MAX11_BM 100
DIN to SCLK Hold Time i 0 ns
(Note 10) DH
< c Ta = +25°C 100
LK, XCLK Pulse Width
(Note 10) tcK MAX11__C/E 120 ns
MAX11_BM 160
Data A T Ta = +25°C 0 35 80
ata Access Time
(Note 10) tbA CLoAD = 50pF MAX11__CJ/E 0 100 ns
MAX11_BM 0 120
s o Ta = +25°C 0 60 100
LK to DOUT Valid
Delay (Note 10) tbo | CLoap = 50pF MAX11__C/E 0 120 ns
MAX11_BM 0 140
Bus Relinquish Time oH Ta = +25°C 35 80 s
(Note 10) MAX11_ _C/E/M 120
Ta = +25°C 2.0
RC Oscillator Frequency MAX11_ _C/E 1.3 2.8 MHz
MAX11_BM 1.1 3.0

Note 10: Timing specifications are guaranteed by design. All input control signals are specified with tr = tf = bns

(10% to 90% of +5V) and timed from a +1.6V voltage level.
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(MAX110, Vpp =5V, Vss = -5V, VRer+ = 1.5V, VRer- = -1.5V, differential input (ViN+ = -VIN-), fxcLk = 1MHz, + 2 mode (DV2 = 1),
81,920 clocks/conv, Ta = +25°C, unless otherwise noted.)

MAX110 RELATIVE ACCURACY
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(MAX111, Vpp = 5V, VREF+ = 1.5V, VReF- = 0V, differential input (ViN+ = -VIN-), fxcLk = TMHz, + 2 mode (DV2 = 1),
81,920 clocks/conv, Ta = +25°C, unless otherwise noted.)
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DIP/SOP |  SSOP
1 1 IN1+ 1
2 > REF-
3 3 REF+
4 6 VDD (+5Vv )
RC GND RC OSC
5 7 RCSEL Voo RC 0SC XCLK
1MQ Vop  GND
/RC RCSEL=GND  TTL/CMOS
RCSEL = Vpp RC
6 8 XCLK 1 R osc XCLK 1MQ Vpp  GND
7 9 SCLK /0 TTL/CMOS
8 10 BUSY
_ - .
9 11 CS NO-OP 1 S SPI QSPI
MICROWIRE MAX110/MAX111
10 12 DOUT TS
1 13 DIN
12 16 GND
v .
.3 . ss MAX110 (-5v )
AGND | MAXLLL
14 18 IN2- 2
15 19 IN2+ 2
16 20 IN1- 1
— 4514 15| NC. ( )
MAX110/MAX111 ADC 1 (PWM)
16
( 14 1 16
1) (1)
1/2(Vgers - VRer) ADC 2
1 DAC
7 3
/
1 DAC DAC
VRer-  VREF+ (
ADC
/ )

MAXIMN
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DIN  SCLK CS
|
IN1+ DITHER
N GENERATOR
o N+ INTEGRATOR
+ INPUT .
INo- MUX i UP/DOWN SERAL - D0UT
REF+ In COUNTER REGISTER
REF- — L) {16 46
CONTROL
REGISTER
s r 16 Hi6 -
; TIMER + CONTROL > BUSY
LOGIC + CLOCK GENERATOR RCSEL
}osc
DIVIDER
V4V ) 4V ] NETWORK, | o YOLK
MAX110 ey
MAX111 T ..
RC | g
OSCILLATOR
1.
v
XCLK " DC LEVEL AT 1/2V
ADC fosc DIFFERENTIAL —
ANALOG
( RC INPUT _ [
XCLK ) 1 2 =
4 ( Vrer-
) VR,
MAX110/MAX111 OUTPUT FROM
1-BIT DAC
2 3
( 3a) RC Vegr.
XCLK ADC
OVERSAMPLING H H H H H H (
TTL/CMOS CLOCK
RCSEL GND TTL/CMOS
XCLK MAXIMN
MAX110
( 3a) ( MAXT11
)
2. ADC
RC ( 3b) RC
XCLK
( 1) RC
RCSEL Vpp
XCLK
XCLK ADC
RC
XCLK
10 MAXIMN
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+bV +5V
Voo Yo
_l__ RCSEL -
B "’;”’A‘%%“ MAXIM
MAX110
MAX111 - +5V MAX111
GND —
TTL/CMOS — o ==
@—» XCLK oLk
T Vg (AGND) Vs AGND)
v -5V (OV)
() ARE FOR MAX111.
() ARE FOR MAX111.
3a. 3. RC (XCLK
RC )
ADC )
MAX110/MAX111 2
(4 5 (POL) (
OR) 14 )
(MSB ) ( 6) MAX110 + 5V
Vrer = 3V (VRer = .
VRer+ - VREF-) + 3V _
+ 3V 170 CS
+ 2.5V ( Electrical SCLK
Characteristics ) ViN->
Vins SCLK DC 2MHz
MAX110 ADC SCLK
(Vss +225V) (Vpp - 2.25V) SCLK
DIN ADC SCLK
MAX111 +5V . o (NO-OP)
VRer = LSV x L5V SPI QSPI  MICROWIRE
Electrical Characteristics ( Q
MAX110/MAX111 )
+ 1.2V 5
MAX111 L
oV (Vpp - 3.2V) CS
Vine > Vins (BUSY ) CS
(OFL)
20%(typ)
A 1
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+OVERFLOW

-OVERFLOW

OUTPUT
CODE

POL OFLD13..D0
0 1 00 ook
00 1.1
0 0 11..110
0 0 11..101
0 0 11..100
00.. 001 .
00.. 001
00 ..000
.11
11...110

—_ = O o o
—_ = O o o

-OVERFLOW 4
TRANSITION .
00...011 ’

00...010
00...001
00...000
oo

a4 a4
o 4 4

+OVERFLOW
TRANSITION

»
-

"y
REF INPUT VOLTAGE (LSBs)

VRer -1LSB

+OVERFLOW

OUTPUT
CODE

POL OFLD13..D0
1 00, ook
1. 111
1...110
101

0
0
0
0
0 11...100

o o o o
—_
=

00...011 ‘
00...010
00...001
00...000
1.

- o o o o
—_ O O o o

OVERFLOW
TRANSITION

»
-

od--
—

INPUT VOLTAGE (LSBs)

VRer -1LSB

12
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tosH

SCLK

i

\VaV, \VaV/ \VaV,
o XXX XX XREX XX s ) QAKX
oy P
DOUT me X . X 0o
mﬁ Y h;
END OF START OF
CONVERSION CONVERSION
SPI  QSPI MICROWIRE
— MAX110/MAX111
Y 10 CS  mmam
P S SCLK MAXT10 7
M'OSSOI < B&UT MAX111 MAX110/MAX111  SPl QSPI(CPHA =0
S MASKABLE UV CPOL=0) MICROWIRE
INTERRUPT
a. SPI/QSPI ADC SCLK DIN DOUT
( /
0 S pmam )
WP SK SCLK mAXx110 uP 170 BUSY
Sl |- DOUT MmAX111
S0 DIN SPI
MASKABLE BUSY MICROWIRE QSPI 8a 8b
INTERRUPT or 1/0
b. MICROWIRE 16 /O SPI
Microwire 16
P10 ﬁ MAXIMN 2 _8 /
WP P1.1 SCLK X110 S 2
P1.2 DIN MAX7111
p13 | DOUT ( 8a) QSPI 16
P14 BUSY ( 8h)
c. 80C51/80C32 80C32
80C32 MAX110/MAX111 1
7c
MAX110
A 13
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MNAXIMN

@ 1STBYTE READ/WRITE 4+7 2ND BYTE READ/WRITE MAX110
MAXT11

(«

)

BUSY

s («
M

SCLK

DOUT

DIN

8a. SPI/MICROWIRE

NAXIMN
MAX110
_ MAX111
BUSY
[

on (o Joow o oo Lo o T i Lo o Lo o o

oo o o ]

DIN X NO OP

8b. QSPI

14 MAXIMN
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1.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
NO-OP| NU | NU |CONV4|CONV3|CONV2|CONV1| Dv4 | Dv2 | NU | NU | CHS | CAL | NUL | PDX | PD
!
15 LSB CS
15 NO-OP o
ADC CS
56,13, 14 NU
9-12 CONV1-CONV4 4
7.8 DV2, DV4 XCLK 5
2(N24 IN2.)
4 CHS 1(N1;  IN1.) 2 3
3 CAL 3
2 NUL 3
1 PDX RC
0 PD
1/0 1(PDX) RC
16 PD  PDX
PD RCSEL
16 4HA
ADC MSB (NO-OP) ADC XCLK
/ —_
CS PDX CS
15 1/0 RC NO-OP=1
ADC ADC BUSY
NO-OP RC BUSY
ADC
NO-OP=0 PDX=0
ADC ADC 14 0
1 NO-OP =0
ADC 14 0
3 3 RC
DOUT ( 8 RCSEL= Vpp  XCLK
IMQ Vpp  GND
ADC
CS (NO-OP =1)
16 Vo
4(CHS) 2 ADC
(
0(PD) RC + -

MAXIMN
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MAX110/MAX111

+ 14

ADC

2.
CAL | NUL | cHS | NO-OP | ADC IN, | ADC IN_
0 0 0 1 IN1, INT_ 1 ADC CS
0 0 1 1 IN2,, IN2_ 2 ADC CS
o | 1| o0 1 IN1. INT. | IN1- ADC cs
o | 1| 1 1 IN2. IN2. | N2- ADC Cs
11| x 1 REF. | Rer. | REF- ADC Cs
REF,  REF_ ADC (o
1 0| X 1 REF, REF. 16 I/0
x| x | x 0 CS ADC
X=
3. ADC
Not |CONV1-|DV2 &| Not
NO-OP | jco | conva | Dva | Used | CHS | CAL | NUL | PDX | PD
( )
ADC REF_
1 1 00 XX | 00 | X 1 1 0 0
( ADC /
)
2 1 00 XX | 00 | X 1 0 0 0
ADC
(IN1_  IN2)) 0
3 1 00 XX | 00 | or 0 1 0 0
1 1
X=
16 AKXV




2 + 14 ADC

3 1 102,400
(
)
1
2%(typ)
ADC 3 NO-OP
3
ADC
CHS CAL=0 NUL=0 MAX110/MAX111 12

+ 14 ADC

ADC

9 12(CONV1 CONV4)

(OSCC/CONV)
- 4
CMRR 0.25LSB/V 3
- @ CONV1 CONV4
) 3 ADC
- / /
0.003uVv/  (typ)
4.
CONV4 | CONV3 | CONV2 | CONV1 / RCSEL = GND, DV2 = DV4 = 0, XCLK = 500kHz (Bits)
(ms)
1 0 0 1 10,240 20.48 12 + POL
0 0 1 1 20,480 40.96 13 + POL
0 1 1 0 81,920 163.84 14 + POL
0 0 0 0 102,400* 204.80 14 + POL
* 102,400 /
5.
DVv2 DVv4
0 0 XCLK RC ADC (fosc = fXCLK)
0 1 XCLK RC 4 ADC (fosc = fXCLK - 4)
1 0 XCLK RC 2 ADC (fosc = fxck = 2)
1 1

50%+ 10%

MAXIMN 17
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MAX110/MAX111

ADC

-20

\WaWt

-30

GAIN (dB)

-40

S B,

-50

-60

CONVERSION TIME 01
LINE CYCLE PERIOD ’

SIGNAL FREQUENCY INHz 1
FOR 100ms CONVERSION
TIME (see Table 6)

2 3 4 5678910

20 30 40 5060708090100

9. MAX110/MAX111
MAX110/MAX111
(fosc)
( )
7 8(DV2  DV4)
fyerk( TTL/CMOS RC
) fosc(ADC
)
450kHz  700kHz 2 (DV2 =1)
1MHz 1.024MHz
( INL
)
5
(DITHER GENERATOR) DV2/DV4
XCLK
DVv2/DV4 2
4

18

SIN (X)/ X

( 12 4)
2 4
50Hz / 60Hz
/
50Hz/60Hz
fosc = fune x m/n
fosc
fLINE = 50Hz 60Hz m
( 4 ) n
ADC
ADC SIN (X)/X
(9
MAX110/MAX111
60Hz 50Hz
100ms
MAX111 200ms
60Hz 50Hz
/  (CCPC) 81,240
102,400 6

MAXIMN




+ 14 ADC

POWER POWER
SUPPLIES SUPPLIES
+5V -5V GND +V GND
o _ 4.7uF 4.7uF *n_ 4.7TuF
R_1OQ§ N Hu R71OQ§ N
3 ]
0.1uF 0.1uF 0.1uF
Voo GND Vss 15V DGND Voo GND AGND 5V DGND
MAXI/N DIGITAL MAXIN DIGITAL
MAXT10 CIRCUITRY MAXT11 CIRCUITRY
*OPTIONAL *OPTIONAL
10a. MAX110 10b. MAX111
10,240 CCPC 20,480 CCPC 100ms 6
fosc
250kHz 50Hz/60Hz
1%
50Hz/60Hz
55dB(t 0-1pF
yp) GND
100mV + 0.006%
50Hz/60Hz
10
6. 50Hz/60Hz XCLK
MAX110 (tcoNVvERT = 100ms) MAX111 (tcoNvERT = 200ms)
81,240 CCPC 102,400 CCPC 81,240 CCPC 102,400 CCPC
DIVIDER RELATIVE RELATIVE DIVIDER RELATIVE RELATIVE
RATIO RATIO
?l\(/I(I:*LzK) ACCURACY Zf\‘ﬂ‘ﬁz’; ACCURACY mCHLZ*; ACCURACY ]E)l\(/IcI:-IfzK) ACCURACY
(%) (%) (%) (%)
1:1 0.8124 0.025 1.024 0.065 1:1 0.4062 0.030 0.512 0.030
2:1 1.6248 0.018 2.048 0.045 2:1 0.8124 0.025 1.024 0.025
4:1 3.2496 0.016 4.096 0.030 4:1 1.6248 0.022 2.048 0.023
CCPC = /
A 19
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MAX110/MAX111

2 + 14 ADC
45V
5V - 0.1uF
1 =
Vop
22k
1/2 MAX492 REF+
10k INAXIN
MAX111
REF-
1k
— N+ < l—
IN‘- on |—
DOUT —»
SCLK —=
AGND GND
— 1/2 MAX4%2 = =
11.
RC XCLK
ADC
RC XCLK 3
(
VDD p= 1/2 CVZf )
c v 30mv 2V
RC MAX111 1
ADC +5V
5V
ADC ADC
ADC
+5V 2 121kQ
(11 12) 25V(5V/2) 15V
ADC )
MAX111
MAX111
11
20

MAXIMN




+ 14

ADC

+5V
1/4 MAX479 |
Now VoD
- IN2-
10k 10k J_—_
= MAXIM
MAX110
N\ 1/4 MAX479
_/ 1k
45V — VW
| 1uF
ViN I
TEMP -
MAXIMN IN1 —
K-TYPE MAX874 * CSf—
out Tk
IN1- DN —=
JT— 10k REF+ DouT |—*
1k REF- SCLK —=
»—/\/\/\,T Vss
/'\ o 1uF e
N 1/4 MAX479 " T o
1M =
12.
© )
PN TREF
(
12 k 54dB
MAX110 3V
MAX874
MAX110 MAX874
MAX874 TEMP 690mV
( ) 2.3mV/
MAX874
V=0 (Tl - TREF) K
1 -150  +125
TRrer
Trer
A 21
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MAX110/MAX111

+ 14

ADC

REF+REF-IN1+

68"
(4.27mm)

SCLK BUSY CS

0.121"
(3.07mm)

( ) ARE FOR MAX111

TRANSISTOR COUNT: 5849
SUBSTRATE CONNECTED TO Vpp

XCLK pouTt

PART TEMP. RANGE  PIN-PACKAGE  INL(%)
MAX110AEPE ~ -40°C to +85°C 16 Plastic DIP  +0.03
MAX110BEPE ~ -40°C to +85°C 16 Plastic DIP  +0.05
MAX110AEWE  -40°C to +85°C 16 Wide SO +0.03
MAX110BEWE -40°C to +85°C 16 Wide SO +0.05
MAX110AEAP  -40°C to +85°C 20 SSOP +0.03
MAX110BEAP  -40°C to +85°C 20 SSOP +0.05
MAX110BMJE ~ -55°C to +125°C 16 CERDIP**  +0.05
MAX111ACPE ~ 0°Cto +70°C 16 Plastic DIP  +0.03
MAX111BCPE ~ 0°Cto +70°C 16 Plastic DIP  +0.05
MAX111ACWE  0°Cto +70°C 16 Wide SO +0.03
MAX111BCWE  0°Cto +70°C 16 Wide SO +0.05
MAX111ACAP ~ 0°Cto +70°C 20 SSOP +0.03
MAX111BCAP ~ 0°Cto +70°C 20 SSOP +0.05
MAX111BC/D 0°C to +70°C  Dice* +0.05
MAX111AEPE  -40°C to +85°C 16 Plastic DIP  +0.03
MAX111BEPE  -40°C to +85°C 16 Plastic DIP  +0.05
MAX111AEWE -40°C to +85°C 16 Wide SO +0.03
MAX111BEWE -40°C to +85°C 16 Wide SO +0.05
MAX111AEAP  -40°C to +85°C 20 SSOP +0.03
MAX111BEAP  -40°C to +85°C 20 SSOP +0.05
MAX111BMJE ~ -55°C to +125°C 16 CERDIP**  +0.05
* Contact factory for dice specifications.

** Contact factory for availability.
TOP VIEW
[ ]
N1+ 1] 20] -
e 2] a9 02
REF+ [3 ] m; %) 18] e-
NC. [4] [17] vss (AGND)
NC. [5 ] 16] GND
VoD IE EI N.C.
RCSEL [7 | 14] e,
xcLk [ ] 3] DN
SCLK [9 ] 12] Dour
SSOP
( ) ARE FOR MAX111

22
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ADC

MAXIMN

—= D1
N

f— F —
D ~—El——

i

2 A‘E )] i

! , \
A3 Q i
e c—
eA—>

INCHES MILLIMETERS INCHES MILLIMETERS

MIN MAX | MIN MAX MIN MAX | MIN MAX | N Msoot
Al-—— 10200 |-—— 1508 D 10.34810.390 | 884 | 991 |8 |AB
A1]0.015 |--- 10.38 - D |0.735]0.765(18.67 [19.43 |14 |AC
A2[0.125 0175 |3.18 (445 D |0.745]0.765|18.9¢2 [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 |0.016 0.022|0.41 056 D |1.015 [1.045 |25.78|26.54|20 |AE
[B1]0.045 |0.065 |1.14 165 D114 1265 [28.96|32.13 |24 |AF
C |0.008 |0.012 |0.20 [0.30 D |1.360 |1.380 |34.54|35.05|28|*5
ID1/0.005 10.080 [0.13 [2.03
E |0.300 |0.325|7.62 |8.26 NOTES:
EL[0.240 (0310 [610 [7.87 5. VLD FLASH DX PRLTRUSIONS O
e []1[]0 N 854 [ TO EXCEED .1Smm (006"
£Al0.300 [ === [762 [ === | I [BRT5 JEDie MS0oi a0 Ao S
eB| ——— 0.400 [ 10.16 IN ABOVE TABLE
L [0115 [0.150 [2.92 |38l 2 SIMILIAR TO JEDEC Mo-058hs

LUVAXIArckact ALY DUTLING: PP 300 | L7 |

21-0043 A

o e Wi ey

EHEH BHEHH

f-—

I
Ty

0°-g°
A L %
e b edl T L
INCHES  [MILLIMETERS] INCHES  [MILLIMETERS

MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N [MSOL3
A 100930104 |2.35]|2.65| |D[0.3980.413 [10.10 |10.50|16 | AA
A1]0.004 | 0.012 010 |0.30 D 044710463 [11.35|11.75|18 | AB
B|0014]0019]035|049 D [0.496(0.512 [12.60|13.00{20 | AC
C|0009]0.013]0.23]0.32 D [0.59810.614 [15.20|15.60{24| AD
e 0.050 127 D 10.69710.713 [17.70118.10 128 AE
E|0291|0.299|7.40| 7.60 wores,
H10.394]0.419 110,00/ 10.69 1 D&E DO NOT INCLUDE MOLD FLASH
h 0010 |0030]025]075 2, MOLD FLASH OR PROTRUSIONS NOT
L0016 0.050]040]127 3. LEADS T BE COPLANAR VITHIN

.102mm €004")
. CONTROLLING DIMENSION: MILLIMETER
. MEETS JEDEC MS013-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS

LN

MAXIM [PACKAGE FAMILY DUTLING: SOIC 300° J[%’Eoi‘.a A

)

23
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MAX110/MAX111

2 + 14 ADC

SSOPEPS

INCHES _ MILLIMETERS INCHES MILLIMETERS
MIN | MAX | MIN | MAX

MIN MAX MIN MAX
100 N0

0.002 10008 ;2055 []Oée; 0.239 [0.249 6.07 6.33 | 16L
ggéi ggéz ToREYT 0.278]0.289| 7.07| 7.33] 2oL
‘ ‘ ‘ : 0.317 [0.328 | 8.07] 8.33] 24L

SEE VARIATIONS 2
0.20510209 1520 | 5.38 0.39710.407 11007 ]10.33 | 28L

0.0256 BSC |0.65 BSC

0.301 |0.311 | 765|790

0.025]0.037 | 063 | 0.95
0° 8° 0° 8°

[=]
=

>

>
=

O |g|o|v|B

QRr|T|m|Mio|O|w

S - e

1ND;?E§ DO NOT INCLUDE MOLD FLASH. /VI /J x I /VI

PROPRIETARY INFORMATIN
2, MOLD FLASH OR PROTRUSIONS NOT TO
EXCEED .15mm (006" PACKAGE OUTLINE, SSOP, 5.3X.65mm
APPROVAL DOCUMENT CONTROL NG REV
3. CONTROLLING DIMENSION: MILLIMETER A

MMMM“ —Thd

A

21-0056

f— E] —=f
f—  —f
[opr -
INCHES MILLIMETERS INCHES MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N |CASE]
A|---10200| --- | 508 D| ——-10405] ——- 11029 | 8 |PD4
B | 0.014 | 0.023]| 0.36 | 0.58 D| ———10.785] —-- |19.94 |14 |C:D]
B1] 0.038| 0.065| 0.97 | 165 D| ——-10840] ——- |21.34]16 |[EI2
C 10.008] 0015|020 |0.38 D| ——— |0960| ——— |24.38|18 |VIH|
E 10220/ 0310559787 | |D| —== |1.060 | ——- |26.92|20 [RI8
E1] 0.290| 0.320| 7.37 | 813 D| —— [1280| ——— |3251 24|19
e 0.100 2.54
L |01e25|0.200| 318 |5.08 s
L1 0150 === | 000 | == 1 ﬁDNTRDLLING DIMENSION: INCH
0100150070038 [ 178 2. AgEgauﬁaSINC/;%EDVDEUTTngEECDNHGURAUDN #1
S| === 10098 ——= [ 249 | 3 N = NUMBER OF PINS
S1/0.005| === | 013 | ——-

M AXI M [PACKAGE FAMILY DUTLINE: CDIP ‘300”] I [23—00{5 A]

TEONIWURRBH S i
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