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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818. 121, [EAFREEADC,
+10V. +5VELOZE +5VEHIENEE

ABSOLUTE MAXIMUM RATINGS

AVDD IO AGND ..o -0.3Vto +6V
DVDD to DGND ... -0.3Vto +6V
AGND to DGND -0.3V to +0.3V
CHO-CH?7, I.C. to AGND (MAX1304/MAX1305/MAX1306)....+6V
CHO-CH?7, I.C. to AGND (MAX1308/MAX1309/MAX1310)..+16.5V
CHO-CH7, 1.C. to AGND (MAX1312/MAX1313/MAX1314)..+16.5V

DO-D11 10 DGND ...ooooooooooeoe -0.3V to (DVpp + 0.3V)
EOC, EOLC, RD, WR, CS to DGND........-0.3V to (DVpp + 0.3V)
CONVST, CLK, SHDN, CHSHDN to DGND ..-0.3V to (DVpp + 0.3V)
INTCLK/EXTCLK t0 AGND .......ovrrrooeeeee.. -0.3V to (AVpp + 0.3V)

REFMms, REF, MSV to AGND ..........ccocee. -0.3V to (AVpp + 0.3V)
REF+, COM, REF-t0 AGND...........c.coo.. -0.3V to (AVpp + 0.3V)
Maximum Current into Any Pin Except AVpp, DVpp, AGND,

DGND .. +50mA
Continuous Power Dissipation (Ta = +70°C)

TQFP (derate 22.7mW/°C above +70°C)................ 1818.2mW
Operating Temperature Range ............cccccooeenn. -40°C to +85°C
Junction Temperature............coocooviiiiiiiii +150°C
Storage Temperature Range .............ccceoeee -65°C to +150°C
Lead Temperature (soldering, 10S) .....c.cccccevviiiiiriinrne. +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

(AVpp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VRerms = +2.5V (external reference), CRer = CReFms = 0.1uF, CRreF+ =
CREF- = 0.1uF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF Il 0.1uF, Cpmsy = 2.2uF Il 0.1uF (unipolar devices), MSV = AGND (bipo-
lar devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), SHDN = DGND, Ta = TMIN to TMAX,
unless otherwise noted. Typical values are at Ta = +25°C. See Figures 3 and 4.)

PARAMETER |symBoL | CONDITIONS | N TYP  MAX | uNITS
STATIC PERFORMANCE (Note 1)
Resolution N 12 Bits
Integral Nonlinearity INL (Note 2) +0.5 +1.0 LSB
Differential Nonlinearity DNL No missing codes (Note 2) +0.3 +0.9 LSB
Unipolar, 0x000 to 0x001 3 +16
Offset Error - LSB
Bipolar, OxFFF to 0x000 +3 +16
) Unipolar, between all channels +9 +20
Offset-Error Matching - LSB
Bipolar, between all channels +9 +20
. Unipolar, 0x000 to 0x001 7
Offset-Error Temperature Drift - ppm/°C
Bipolar, OxFFF to 0x000 7
Gain Error +2 1 LSB
Gain-Error Matching Between all channels +3 +14 LSB
Gain-Error Temperature Drift 4 ppm/°C
DYNAMIC PERFORMANCE at fiN = 500kHz, A|N = -0.4dBFS (Note 2)
Signal-to-Noise Ratio SNR 68 71 dB
Signal-to-Noise Plus Distortion SINAD 68 71 dB
Total Harmonic Distortion THD -86 -80 dBc
Spurious-Free Dynamic Range SFDR 84 dBc
Channel-to-Channel Isolation 80 86 dB
ANALOG INPUTS (CHO through CH7)
MAX1304/MAX1305/MAX1306 0 +5
Input Voltage VcH MAX1308/MAX1309/MAX1310 -5 +5 V
MAX1312/MAX1313/MAX1314 -10 +10

MAXIMN




unless otherwise noted. Typical values are at Ta = +25°C. See Figures 3 and 4.)

8/4/21818. 12, [EATREFADC,
+10V. +5VELOZE +5VEEHIENEE

ELECTRICAL CHARACTERISTICS (continued)
(AVpp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VRerFMS = +2.5V (external reference), CRer = CRerms = O0.1pF, CREF+ =
CREF- = 0.1uF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF Il 0.1uF, Cpmsy = 2.2uF Il 0.1uF (unipolar devices), MSV = AGND (bipo-
lar devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), SHDN = DGND, Ta = TMIN to TmAX,

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
' MAX1304/MAX1305/MAX1306 7.58
i&%‘:; F;‘;S'Sta”ce RcH | MAX1308/MAX1309MAX1310 8.66 kQ
MAX1312/MAX1313/MAX1314 14.26
VcH = +5V 0.54 0.72
MAX1304/MAX1305/MAX1306
VcH = 0V -0.157 -0.12
VCH = +5V 0.29 0.39
Input Current IcH | MAX1308/MAX1309/MAX1310 —=1 mA
(Note 3) VCH = -5V -1.16 -0.87
VcH = +10V 0.56 0.74
MAX1312/MAX1313/MAX1314
VcH = -10V -1.13 -0.85
Input Capacitance CcH 15 pF
TRACK/HOLD
One channel selected for conversion 1075
External-Clock Throughput Rate Two channels selected for conversion 901
fTH - ksps
(Note 4) Four channels selected for conversion 680
Eight channels selected for conversion 456
One channel selected for conversion 983
Internal-Clock Throughput Rate Two channels selected for conversion 821
fTH - ksps
(Note 4, Table 1) Four channels selected for conversion 618
Eight channels selected for conversion 413
Small-Signal Bandwidth 20 MHz
Full-Power Bandwidth 20 MHz
Aperture Delay tAD 8 ns
Aperture-Delay Matching 100 ps
Aperture Jitter tAJ 50 DPSRMS
INTERNAL REFERENCE
REF Output Voltage VREF 2.475 2.500 2.525 V
Reference Output-Voltage o
Temperature Drift 30 ppm/°C
REFms Output Voltage VREFMS 2.475 2.500 2.525 Vv
REF+ Output Voltage VREF+ 3.850 \
COM Output Voltage Vcom 2.600 Vv
REF- Output Voltage VREF- 1.350 V
Differential Reference Voltage VREF+ - 2.500 %
VREF-
MAXI/V 3
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818. 121, [EAFREEADC,
+10V. +5VELOZE +5VEHIENEE

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VRerms = +2.5V (external reference), CRer = CReFms = O.1uF, CREF+ =
CREF- = 0.1uF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF Il 0.1puF, Cpmsy = 2.2uF Il 0.1uF (unipolar devices), MSV = AGND (bipo-
lar devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), SHDN = DGND, Ta = TMIN to TmAX,
unless otherwise noted. Typical values are at Ta = +25°C. See Figures 3 and 4.)

PARAMETER |symsoL | CONDITIONS | MIN  TYP  MAX | UNITS
EXTERNAL REFERENCE (REF and REFs are externally driven)
REF Input Voltage Range VREF 2.0 2.5 3.0 \
REF Input Resistance Rrer | (Note 5) 5 kQ
REF Input Capacitance 15 pF
REFMs Input Voltage Range VREFMS 2.0 2.5 3.0 vV
REFMs Input Resistance RrRerFms | (Note 6) 5 kQ
REFus Input Capacitance 15 pF
REF+ Output Voltage VREF+ | VREF = +2.5V 3.850 V
COM Output Voltage VcoMm | VREF = +2.5V 2.600 Vv
REF- Output Voltage VRErF- | VREF = +2.5V 1.350 V
Differential Reference Voltage V\?:;_' VREF = +2.5V 2.500 v
DIGITAL INPUTS (D0-D7, RD, WR, CS, CLK, SHDN, CHSHDN, CONVST)
Input-Voltage High VIH 0.7 x DVpD V
Input-Voltage Low VL 0.3 x DVpD V
Input Hysteresis 20 mV
Input Capacitance CIN 15 pF
Input Current IIN ViN = 0 or DVpp 0.02 +1 uA
CLOCK-SELECT INPUT (INTCLK/EXTCLK)
Input-Voltage High VIH 0.7 x AVpD V
Input-Voltage Low ViL 0.3 x AVpp V
DIGITAL OUTPUTS (D0-D11, EOC, EOLC)
Output-Voltage High VOH Isource = 0.8mA, Figure 1 DVpp- 0.6 Vv
Output-Voltage Low VoL IsINK = 1.6mA, Figure 1 0.4 Vv
DO0-D11 Tri-State Leakage Current RD = high or CS = high 0.06 1 LA
82;2;1;@?31@ Output RD = high or CS = high 15 oF
POWER SUPPLIES
Analog Supply Voltage AVpD 4.75 5.25 \
Digital Supply Voltage DVpbp 2.70 5.25 \
MAX1304/MAX1305/MAX1306,
all channels selected %5 60
Analog Supply Current lavDD ;’;/|||A0Xh1a3non8e/|’\élizl1ei?§</jMAX1310’ 54 60 mA
MAX1312/MAX1313/MAX1314,
all channels selected o4 60

4 MAXIMN




8/4/21818. 12, [EATREFADC,
+10V. +5VELOZE +5VEEHIENEE

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VRerms = +2.5V (external reference), CRer = CRepms = 0.1uF, CREF+ =
CREF- = 0.1uF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF Il 0.1uF, Cpmsy = 2.2uF Il 0.1uF (unipolar devices), MSV = AGND (bipo-
lar devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), SHDN = DGND, Ta = TMIN to TmAX,
unless otherwise noted. Typical values are at Ta = +25°C. See Figures 3 and 4.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
MAX1304/MAX1305/MAX 1306,
all channels selected 13 26
gl sy Gren 2o | m
MAX1312/MAX1313/MAX1314,
all channels selected 13 26
Shutdown Current lavbp | SHDN = DVpp, VcH = float 0.6 10
(Note 8) Ipvbb | SHDN = DVpp, RD = WR = high 0.02 1 bA
Power-Supply Rejection Ratio PSRR AVpD = +4.75V to +5.25V 50 dB
TIMING CHARACTERISTICS (Figure 1)
Internal clock, Figure 7 800 900 ns
Time to First Conversion Result tCONV External clock, Figure 8 - C(;::_l};s
Internal clock, Figure 7 200 225 ns
Time to Subsequent Conversions tNEXT External clock, Figure 8 3 CLK
Cycles
&2’:&3;?'?; \é\’)'dth Low taca | (Note 9) Figures 6-10 0.1 10000 | s
CS Pulse Width tcs Figure 6 30 ns
RD Pulse-Width Low tRDL Figures 7, 8,9 30 ns
RD Pulse-Width High tRDH Figures 7, 8,9 30 ns
WR Pulse-Width Low twRL Figure 6 30 ns
CSto WR tcTw Figure 6 (Note 10) ns
WRto CS twTc Figure 6 (Note 10) ns
CSto RD tCTR Figures 7, 8, 9 (Note 10) ns
RD to CS tRTC Figures 7, 8, 9 (Note 10) ns
([i:{%aLéithi)sf/;ligeData) tACC Figures 7, 8,9 30 ns
Bus Relinquish Time (RD High) tREQ Figures 7, 8,9 5 30 ns
CLK Rise to EOC Delay teocp | Figure 8 20 ns
CLK Rise to EOLC Fall Delay teoLcp | Figure 8 20 ns
CONVST Fall to EOLC Rise Delay tcvEOLCD | Figures 7, 8, 9 20 ns
Internal clock, Figure 7 50 ns
EOC Pulse Width te0C External clock, Figure 8 1 CLK
Cycle
M AXI/W 5
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818. 121, [EAFREEADC,
+10V. +5VELOZE +5VEHIENEE

ELECTRICAL CHARACTERISTICS (continued)

(AVpp =

+5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMmS = +2.5V (external reference), CRer = Crerms = 0.1uF, CRefF+ =

CREF- = 0.1uF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF Il 0.1uF, Cpmsy = 2.2uF Il 0.1uF (unipolar devices), MSV = AGND (bipo-
lar devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), SHDN = DGND, Ta = TMIN to TmAX,
unless otherwise noted. Typical values are at Ta = +25°C. See Figures 3 and 4.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input-Data Setup Time tDTW Figure 6 10 ns
Input-Data Hold Time tWTD Figure 6 10 ns
External CLK Period tCLK Figures 8, 9 0.05 10.00 us
. . Logic sensitive to rising edges,
External CLK High Period tCLKH Figures 8, 9 20 ns
External CLK Low Period tCLKL L9g|c sensitive to rising edges, 20 ns
Figures 8, 9

External Clock Frequency foLk (Note 11) 0.1 20 MHz
Internal Clock Frequency fINT 15 MHz
CONVST High to CLK Edge tCNTC Figures 8, 9 20 ns
Note 1: For the MAX1304/MAX1305/MAX1306, VN = 0 to +5V. For the MAX1308/MAX1309/MAX1310, VN = -5V to +5V. For the

Note 2:
Note 3:

Note 4:

Note 5:

Note 6:

Note 7:
Note 8:

Note 9:
Note 10:
Note 11:

MAX1312/MAX1313/MAX1314, V|N = -10V to +10V.
All channel performance is guaranteed by correlation to a single channel test.
The analog input resistance is terminated to an internal bias point (Figure 5). Calculate the analog input current using:

VcH_ - VBIAS

RCH_
for VcH_ within the input voltage range.

IcH_ =

Throughput rate is given per channel. Throughput rate is a function of clock frequency (fcLk). The external clock through-
put rate is specified with fcLk = 16.67MHz and the internal clock throughput rate is specified with fc .k = 15MHz. See the
Data Throughput section for more information.

The REF input resistance is terminated to an internal +2.5V bias point (Figure 2). Calculate the REF input current using:

Vier - 2.5V

RRer
for VRer within the input voltage range.

IRer =

The REFps input resistance is terminated to an internal +2.5V bias point (Figure 2). Calculate the REFmMs input current using:
VRerms — 2.5V

Rrerms
for VREFMs within the input voltage range.

|REFMS =

All analog inputs are driven with a -0.4dBFS 500kHz sine wave.

Shutdown current is measured with the analog input floating. The large amplitude of the maximum shutdown current speci-
fication is due to automated test equipment limitations.

CONVST must remain low for at least the acquisition period. The maximum acquisition time is limited by internal capacitor droop.
CS to WR and CS to RD are internally AND together. Setup and hold times do not apply.

Minimum CLK frequency is limited only by the internal T/H droop rate. Limit the time between the rising edge of CONVST
and the falling edge of EOLC to a maximum of 1ms.
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+10V. +5VELOZE +5VEEHIENEE

BT (E41E
(AVpD = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CRer = CREFMS = O.1uF, CREF+ =
CREF- = 0.1uF, CREF+-to-REF- = 2.2uF I 0.1uF, Ccom = 2.2uF I 0.1uF, Cmsy = 2.2uF 11 0.1uF (unipolar devices), MSV = AGND (bipolar
devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), fiN = 500kHz, AN = -0.4dBFS. Ta = +25°C,
unless otherwise noted.) (Figures 3 and 4)

INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. DIGITAL OUTPUT CODE vs. DIGITAL OUTPUT CODE
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818. 121, [EAFREEADC,
+10V. +5VELOZE +5VEHIENEE

HR T EFF1E ()

(AVpDp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CReF = CReFmS = 0.1uF, CREF+ =
CREF- = 0.1uF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF Il 0.1uF, Cmsy = 2.2uF I 0.1pF (unipolar devices), MSV = AGND (bipolar
devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), fiN = 500kHz, AN = -0.4dBFS. Ta = +25°C,
unless otherwise noted.) (Figures 3 and 4)

SMALL-SIGNAL BANDWIDTH
vs. ANALOG INPUT FREQUENCY
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8/4/21818. 12, [EATREFADC,
+10V. +5VELOZE +5VEEHIENEE

BRI T EHE(4L)
(AVpp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CReEr = CREFMS = 0.1uF, CREF+ =
CREF- = 0.1pF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF Il 0.1pF, Cyvisv = 2.2uF Il 0.1pF (unipolar devices), MSV = AGND (bipolar
devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), fiN = 500kHz, AN = -0.4dBFS. Ta = +25°C,
unless otherwise noted.) (Figures 3 and 4)

SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE PLUS DISTORTION
vs. CLOCK FREQUENCY vs. CLOCK FREQUENCY
80 : 80 .
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818 . 1217, [EREFADC,

+10V. +5VELOZE +5VERINEE

R TFHIE L)

(AVDD = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CREF = CRerms = 0.1uF, CREF+ =
CREF- = 0.1yF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF I 0.1pF, Cmsy = 2.2uF 11 0.1pF (unipolar devices), MSV = AGND (bipolar
devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), fiN = 500kHz, AIN = -0.4dBFS. Ta = +25°C,
unless otherwise noted.) (Figures 3 and 4)
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vs. REFERENCE VOLTAGE
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TOTAL HARMONIC DISTORTION
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MAX1304 toc17
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MAX1304 toc16
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Vier (V)

SPURIOUS-FREE DYNAMIC RANGE
vs. REFERENCE VOLTAGE

3.0

MAX1304 toc18
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2.0

22 24 26 28
VRer (V)

3.0

MAXI N



+10V. +5VELOZE +5VIEHIN\EE

8/4/21818 . 1217, [FFEZFADC,

BRI T FFFIE(4E)

(AVpp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CREr = CREFMS = 0.1uF, CREF+ =

CREF- = 0.1uF, CREF+-to-REF- = 2.2uF Il 0.1pF, Ccom = 2.2uF Il 0.1pF, Cpmsy = 2.2uF Il 0.1uF (unipolar devices), MSV = AGND (bipolar

devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), fiN = 500kHz, AN = -0.4dBFS. Ta = +25°C,
unless otherwise noted.) (Figures 3 and 4)

57

ANALOG SUPPLY CURRENT
vs. ANALOG SUPPLY VOLTAGE

MAX1304 toc19

MAX1304 toc23

56 Ta=+85°C
//
55 1
= — Ta=+25°C
% 54 ‘ )—/ —
<§c //Y'
- . T Ta=-40°C
L—
L— }
5 |——
51
47 48 49 50 51 52 53
Avpp (V)
ANALOG SHUTDOWN CURRENT
vs. ANALOG SUPPLY VOLTAGE
700 .
680 z
660 E
640 L~
= 620 =
2 600 ——
= 580 7
7
560
540
520
500
47 48 49 50 51 52 53
AVpp (V)
ANALOG SUPPLY CURRENT
vs. NUMBER OF CHANNELS SELECTED
60—
CHSHDN =0 B
55 —H H
50 - T H
=
1S
Z % A
E:

40

35

30

MAXIMV

01 2 3 4 5 6 7 8
NUMBER OF CHANNELS SELECTED

Ipvop (MA)

Ipvop (nA)

Ipvop (MA)
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0.6

22
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1.0
0.9
0.8
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0.6
0.5
0.4
0.3
0.2
0.1

DIGITAL SUPPLY CURRENT
vs. DIGITAL SUPPLY VOLTAGE

Croap = 50pF

J

Ty = +85°C o

-+ —

Ta=+25°C
-

/

A
%

Ta=-40°C //

Vi

v

N

MAX1304 toc20

25 30 35 40 45 50 55

DVpp (V)

DIGITAL SHUTDOWN CURRENT
vs. DIGITAL SUPPLY VOLTAGE

MAX1304 toc22

/

-

25 30 35 40 45 50 5.

DVpp (V)

DIGITAL SUPPLY CURRENT
vs. NUMBER OF CHANNELS SELECTED

CHSHDN =0 ]

01 2 3 4 5 6 7 8
NUMBER OF CHANNELS SELECTED

5

MAX1304 toc24
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818. 121, [EAFREEADC,
+10V. +5VELOZE +5VEHIENEE

BRI T EHE(4L)
(AVpp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CReEr = CREFMS = 0.1uF, CREF+ =
CREF- = 0.1uF, CREF+-to-REF- = 2.2uF Il 0.1pF, Ccom = 2.2uF Il 0.1pF, Cpmsy = 2.2uF I 0.1pF (unipolar devices), MSV = AGND (bipolar
devices), fcLk = 16.67MHz 50% duty cycle, INTCLK/EXTCLK = AGND (external clock), fiN = 500kHz, AIN = -0.4dBFS. Ta = +25°C,
unless otherwise noted.) (Figures 3 and 4)

INTERNAL REFERENCE VOLTAGE INTERNAL REFERENCE VOLTAGE
vs. ANALOG SUPPLY VOLTAGE vs. TEMPERATURE
2.5004 5 2.504 "
25003 2 2503 :
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&5 25000 52,500
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INTERNAL CLOCK CONVERSION TIME INTERNAL CLOCK CONVERSION TIME
vs. ANALOG SUPPLY VOLTAGE vs. TEMPERATURE
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800 / % 500 / é
E; e E
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600 780 p—"1
2 50 g 1 A
Z 40 = tNEXT N
300 INEXT 200
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180
100
0 160
47 48 49 50 51 52 53 40 15 10 35 60 85
Avpp (V) TEMPERATURE (°C)
ANALOG INPUT CHANNEL CURRENT ANALOG INPUT CHANNEL CURRENT ANALOG INPUT CHANNEL CURRENT
vs. ANALOG INPUT CHANNEL VOLTAGE vs. ANALOG INPUT CHANNEL VOLTAGE vs. ANALOG INPUT CHANNEL VOLTAGE
20 < 30 _ < 20 . -
MAX1304/MAX1305/MAX1306 g g5 | MAX1308/MAX1309/MAX1310 £ 15 | MAXIST2MAXIIMAXI31A E
15 g : g . e
] 20 ] !
1.0 15 // 1.0
05 L] 10 /] 05 A
= L = 05 , z Vd
| 0 L~ :|:| 0 / I\ /
S S A R
05 05 05 /
10 /
10 / 15 7 10
/ -2.0 / /
: /
-15 / 15
4 25 [~
20 -30 20
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Vew_ (V) Ven_ (V) Ver_ (V)
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8/4/21818. 1217 [FH1EFEADC,
+10V. +5VELOZE +5VEEHIENEE

5| i B
ElE
MAX1304 | MAX1305 | MAX1306 2% e
MAX1308 | MAX1309 | MAX1310
MAX1312 | MAX1313 | MAX1314
[ EDLCRIL NS AVDD%%TQ%M%TWB%E@E@U%U\ TEAVp 5 EEA +5V .
1,15,17 1,15,17 1,185,117 AVDD WA AVpp 5| BETE — &, HAMEES WAL, #5585 055
2,314, | 2,314 | 2,314 | \o\p | R, AGNDR AV, EIERE M, 45 HTH AGND S I (E — .
16, 23 16, 23 16, 23
4 CHO JEIE OB A -
CH1 JEIE A .
HE LS O T A MAX1304/MAX1305/MAX 1306, JH—4~22pFRL%
6 6 6 MSV =01 pFHRA R MSV # FFIAGND. X T IR HEMAX 1308/MAX 1309/
MAX1310/MAX1312/MAX1313/MAX1314, #MSVi%E# 5 AGND.
7 7 — CH2 JHIE 2B
8 8 — CH3 JEIE LA .
9 — — CH4 B AR A
10 — — CH5 EIE 5 LA .
11 — — CHe JHIE 6 B A
12 — — CH7 JHIE 7B A
13 13 13 INTCLK/ Hj‘%rlﬂ*;‘-:itﬁﬁﬁu\ PR FRI 4TS, B INTCLK/EXTCLK % #: 5 AVpp ;
EXTCLK | MeBEAMIBRTEPaT, K SMERRT 4% 28I CLK, #INTCLK/EXTCLKZE#: 8] AGND-
ﬁﬁ%?ﬁ%ﬁ%mﬁi/\o REFq i3 — 1~ 5k Q L BH 7% #2221 Y &8 +2.5V A PR AL ifE 22
HEFo
T MAX1304/MAX1305/MAX 1306 AR ERT, VRprms IR BIMSV I L0731
AR E AT . MSV FIRI it A FLETS 19 il ERIEIERC T, H—
18 18 18 REF AT 0.01 pF Y LA ¥ REFy s 5 B Bl AGND . AMEEHER AT, M42vE
MS 1 3V IS ERHL B B REFyg-
X FMAX1308/MAX1309/MAX1310/MAX1312/MAX1313/MAX 1314 XUk M4 1F,
¥ REFys I REFZEZ . WHPEMERX T, H—MAET0.01pFR A4 REFys/
REF 11 5B AGND. AMBIEHER T, M+2v 243V H IR ZREFy s/
REF 7 .
%chiﬁ%%wﬁﬁ/\o REF# 1T — > 5k Q FLBH 3% 2 8] P 7B +2.5V 45 B 5L 1fE 22
.
TERFBEMERT, H— D AMET 0.0 pFIY LA REF 55 85
19 19 19 REF TEANEBIEUERE ST, X MAX1304/MAX1305/MAX 1306 AR PERS 1, FH+2VE
+3V I SMEBH R 3R B REF
FEANEBIMER AT, X T MAX1308/MAX1309/MAX1310/MAX1312/MAX1313/
MAX1314 3R 45, FREFyg S REFESE, M2V E 43V IR ELKZ)
REFy¢/REF 7 &«

MAXIMN
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢§fJ$ﬁ‘i)\§*aﬁ

5| Bl RA (4E)

Bl
MAX1304 | MAX1305 | MAX1306 2 ThaE
MAX1308 | MAX1309 | MAX1310
MAX1312 | MAX1313 | MAX1314
EHEHES B — 0. IpFHAK REF+55 ¥ 8| AGND.  [FI, J—42.2pF
20 20 20 REF+ | HAF—10.1pFH A REF+55 % 2 REF-.
VREF+ = Vcom + VREF/2¢
R A E M. H— D2 2pF A — 0.1 pFHL AR COM S5 H F AGND.
21 2t 21 COM | veom= 13725 x AVpp-
AFEMETS B . H—1>0. 1pnFH A REF-55 8% £ AGND. [FI, f—4~2.2pFH
22 22 22 REF- —A~0.1pFHLZ K REF-55 % 5| REF+
VREE- = Vcom - VREF/2¢
24,39 24,39 24,39 DGND | %(5#i. DGNDSEDVpp HLIEIR I, # i DGND 5| MIZETE — & .
B RS A . DVpp MBI B30 b, BRI TR0 . ZEDVpp S
25, 38 25, 38 25, 38 DVpp | HEM+2.7vE+525VEE. A—10.1pFRAK DV % EDGND. A
DVpp 5 EE—&.
26 26 26 DO 12T B BRI BF1/0 0o 24RD = 18(CS = 15 A= MRS .
27 27 27 D1 2T EIR B LN BT V0 1. 4RD = 13(CS = 18 &R ES.
28 28 28 D2 12T BRI BFE VO 2. 24RD = 13K CS = 18 I LIRS
29 29 29 D3 DRALFFATER SR 1/0 3. 2MRD = 15(CS = 155 b= PR &
30 30 30 D4 12T AR B F /0 4. 24 RD = 13 CS = 11 @ Bk A
31 31 31 D5 2T B BRI BIF1/0 50 24RD = 18(CS = 1F A= MRS .
32 32 32 D6 2T B B LN BT V0 6. 4RD = 13(CS = 18 IE LIRS
33 33 33 D7 120 FHAT R BRI EFEVO 7. 24RD = 13K CS = 18 I LIRS
34 34 34 D8 2T B BB 8. XRD = 15X CS = 187 A& RS
35 35 35 D9 12T AR I ECFE R 9. 24RD = 13X CS = 18 MBIk .
36 36 36 D10 RAFEATEIE BB 1 10. 24RD = 15 CS = 1 N E IR .
37 37 37 D11 20T B BRI B E i 11, 24RD = 188 CS = 11 A @Bk A .
20 40 40 EoC g U . BEOCBEAS B LT3R — IR B 45 . 76 F — > CLK TR
5, CONVST T IR i B AR [1] 1 -
21 41 41 Eoc 5 HAR s ot i . EOLC AR BIIR HE P-4 B e 7 — s ) e s 4
2 CONVSTBEAE B RPN R — Ui e #5 ss, EOLCHbAR 2 =i B
42 42 42 RD B A K RD B MK PR S 3h — VO T EIR Bk 08 4 .
43 43 43 WR HfiA. HWRE MEHE TG~ K554, HDO-D7RACE #14 .
14 y LV V.




8/4/21818 . 1217, [FFEZFADC,

+10V. +5VELOZE +5VIEHIN\EE

5| i BR (4E)
SIH
MAX1304 | MAX1305 | MAX1306 | 4z ek
MAX1308 | MAX1309 | MAX1310
MAX1312 | MAX1313 | MAX1314
a4 " a4 o ﬁ%ﬁ‘w\ B CS B MR B RHME BT O . CSIRF = I, DO-D11 AR
Jashi I A o F CONVSTIR B A 1= HL PR fa sh e it 72 . BRI A ZE CONVST
45 45 45 CONVST | ' 45 52 4.
SNERA b A TEANEPRT AP EE T, ¥ INTCLK/EXTCLKE# 5| AGND, FH
46 46 46 CLK 100kHz & 20MHz [ /M0 445 S 38 3 CLK «  7E N PR 480, #$ INTCLK/
EXTCLK %% AVpp, HHHCLK## I DGND.
Wik A . SHDNIRS N = FL I g 00 oM e Wi . ARl TR # SHDN
47 47 47 SHDN & DOND % .
MRHCPARL . B4 A T8 S BT Hil% Adf . % CHSHDN & ARHCFRY, S &
48 48 48 CHSTON A7t AP AT A G B A GBS B G I . A CHSHDN K 3y 1 HL P
T TR B ZF AP fe PR ST AT et , AR A GEIE A AR TLFEA
2% 118 K W(CHSHDN) B3 »
— 9,10, .89, IC. | MEEEE. H1CEETAGND.

11,12

10, 11,12

DEVICE PIN

LB
MAX1304-MAX1306/MAX1308-MAX1310/MAX1312—
MAX1314 212 ADC. X — RFI #4444
52 A ] S R 1 B A T ﬁﬁ\ﬁ:ﬁ%&ﬁ%ﬁﬁﬂﬂm
EEE% T 76 RGE T8 0 R R AR R B T A S AL

, B S A RS SRR .. AR R
ﬁ‘ﬁ/\?@lﬁz 0F+5V. £5VHI£10V. 02 +5VarfFH it
+6VIIARERARR ; 25V Az10V a4 At +16.5V 5T AL
BE A PR o 7E0.9ps N AT DA 3 9 A 3 G 09 5% e 2 2
1.981s P AT RAFHEI] 42 FB /N8 B 1 5 e 2 S o @ I IE k40
fsf 453308 30 7 1 2% N 456ksps e P I 16 5 K Py R o
ERE R E R AR TR KM R, HAESTHA. RE
Fic B 25 17 a5 v] DABF A (o B A SEGE , W T BE PR AR T Ih
¥ Fgi Rl 20MHz 120 AT 8 S akdi . B2
JIT 7~ L SR 3X 28 ADC ) T il R B AE [

B 1. BT 0 i

MAXIMN
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/218

iE. 121Z. [FRTREADC,
+10V. +5VELOZE +5VERINEE

AVpp

CHO

CH7

TH

MSV —

TH

MNAXIN
MAX1304-MAX1306
MAX1308-MAX1310
MAX1312-MAX1314

8x1
MUX

8x12 OUTPUT
SRAM [ DRIVERS

A

A

) } A

\ /

REF+

COM
REF-

REF

REFMms

AGND

v

2.500v

CONFIGURATION
REGISTER

INTERFACE
AND
CONTROL

A

s

@

A A A A A A A

*SWITCH CLOSED ON UNIPOLAR DEVICES, OPEN ON BIPOLAR DEVICES

F2. ZyRefR B
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+10V.

8/4/21818 . 1217, [FFEZFADC,

+5VEL 0 +5V BN SE F

+5V
0.1uF
| | 1
[
0.1pi.F 5
+—|
D.1pI.F .
+—|
6
! BIPOLAR 18
© CONFIGURATION 0.01uF
! 0—' |—<D 19
0.1uF
20
H—
2.2uF 0.1uF
T )
0.1uF 20uF
) + 21
0.1uF
[
GND 2,3,14,16,23
_ 12
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BPOLAR | — 9
ANALOG < 8
INPUTS | —
]
-]
L 4
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REF-

COM

AGND

CH7
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CH5
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CH3
CH2
CH1
CHO

INTCLK/EXTCLK

DVbp

DGND

CHSHDN

SHON |——

N AXI
MAX1308
MAX1312

CONVST

\ 3 5 9
Dl W

M
Q|
=
Ol

|
()
[ep)

25,38

T +2.7VT0 +5.25V

0.1uF

24,39 l GND

DIGITAL

44 . INTERFACE
AND

43 CONTROL

57
3
35
3
EI

32 PARALLEL
DIGITAL
31 OUTPUT

30
29
s
2
26

3. S Y XHR FE T HL

MAXIMN
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818. 121, [EAFREEADC,
+10V. +5VELOZE +5VEHIENEE

+5V T
Tu
|| o Dvpp 238 +2.VT0 +5.25V
0.1uF
0.1uF
) I 15 oo "
0.1uF 24,39 I
) I 17 oo DGND [ GND
Y A !
;H 1 |48
) + 6 : CHSHON —— )
0.1uF MSV 47
) ! SHDN |F—
46
CLK F—
| UNIPOLAR 0.01uF " ; "
! CONFIGURATION ¢ REFws ! INAXKIMN CONVST |— DIGITAL
! 0.01uF : MAX1304 ~= |44 INTERFACE
) 19per cs (" AND
[ EE - CONTROL
iqu % 5 12
<
}ﬁ_'_ e REF+ e 4
2.2uF Au
) 22 o fr— -
"—| REF-
01w 20uF 011 |37 <
) ) + 21 p1o fF—
0.TuF com %
L D9 p2—
4
oD 23141623 0s 2
i PARALLEL
11 32
Rl 06 = DIGITAL
— 10 s v OUTPUT
UNIPOLAR | —— cHa na |20
ANALOG 8
INPUTS ) CH3 il
—CH2 02 8
5 —
—2cHi .
4 D1 je—
—4CHo ”
13 R DOpF——
— I3INTCLK/EXTCLK

. S A FE T L
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8/4/21818 . 1217, [FFEZFADC,

+10V. +5VELOZE +5VIEHIN\EE

MAXIN
MAX1304-MAX1306
MAX1308-MAX1310
MAX1312-MAX1314

OVERVOLTAGE CoLo
PROTECTION
CLAMP

AVpp

2.50F

A__+

CsampLE

“RsoURCE

ANALOG
SIGNAL
SOURCE

UNDERVOLTAGE
PROTECTION
CLAMP

VBias

“MINIMIZE Rsource TO AVOID GAIN ERROR AND DISTORTION.

PART | INPUT RANGE (V) | R1 (ko) | R2 (k2) | Vpias (V)
MAX1304
MAX1305|  0T0+5 333 | 500 | 090
MAX1306
MAX1308
MAX1309 =5 667 | 286 | 250
MAX1310
MAX1312
MAX1313 =10 1333 | 235 | 206
MAX1314

R1||R2=2kQ

5. LI 8 SF R AR A T/H L%

BN
RIERFF(T/H)
R EMAX1304-MAX1306/MAX1308-MAX 1310/
MAX1312-MAX 1314 Z B WA E, A AfEE
AT R T/HBOR A . B 55T 7R 4 BN 8 8 1Y 55 RO
HNT/HA R
i A T/HFLB% %2 CONVSTHI A ¥ l. 24 CONVST MK
HLTEE, T/HHLES IR AR A . 24 CONVST A = B P,
T/H HL B AR R A HL T A o CONVST /Y b 1 2 A5 400 i
A B R AR A }L?}:Eﬂﬂ‘(tAD)ﬂ‘jgnS, ?L@ﬂﬁJ(tAJ)ﬁﬂ
50pspMse o5 10 IE T/H i A B FL A ZE B DG FL7E 100ps N -

N TARIECgampLe M EE LA BB 12000, MR A
100ns {9 e /INRFEI ] (ty cq) o 2XHE, CONVSTHIMRHLF

MAXIMN

W E D ARFF 100ns.  FAR BT A0 SRAE IS () AT DA {ef % i g
L O TR A A, (ELR SRR I TR B9 R K R R AR
Ims DAY o 2 B4 AR AL 1ms, 0 A LB P A Y L
R T o5 (0 A0RS FE AR AN B ARIE

BT B s R1RIR2 1 A B A ACFBLBEL 2 R4, UK
B AR (Rgourep) B 2 FBUG HIRE . MM, B
T AR A BRI AFTE . Ryourcp B TIEEH .
MAE RgourcE B KB PR HITE 100Q LAY «

BB SR
HECE AT A TR AG S, R AT % g
(>50MHz) MBI A, 1%5% b 45 B RE 42 DK 3 ADC il A FRL
ZX(15pF), HRHEE TS BIU1, MAX44315KMAX4265
A RUAT0ZR +5v B M 14, MAX43507] DU T 25V I
WA o
IR 12 MIAE B, KE N AT B A g . RE
FEEE SR AR E B, (HH AL P25 br b e Y
B ST E] o 22 GH [ B R FE TR B 100ns 19 R AR [A],
SREEFFIRET, ADC P HB RAF HL 2 B 51 i 422 B R H AR A
S5E — T . X B [A) BB AR OK 48 RE W Fe e
2| BP0 HK B, T AMRME S . R E R TR RO
#n, ZHORE N AR E , HFAEADCI 15pFHi A HLZ
TRaE TAE

e F AT ET X F P A9 ADC I 2R e 38 e A O 2 i i K 4%,
1] 2% Maxim M ¥l china.maxim-ic.com - 1A 3¢ 57 A
i,

BAEE
i AR B A 20MHz/MESHTE, i HRE A8 Hs ek
WAL (S ST, BT AR T ROCRBEROR, REW D2
T I ADCRFERIY FIIE T . NGRS 5 BT ok
ERERE, e ATREIRE A

BNEES R
MAX1304/MAX1305/MAX 1306202 +5V 1% A H
EEHE, BERFseVHMEMRAY; MAX1308/MAX1309/
MAX131082fftesvim AR EIER, B +16.5VIEBER
¥, MAX1312/MAX1313/MAX 131432t x10V i A B E
G, BEA+16.5VHBEMRY . 5 HT/R A 5 iE 45 80 A
L .
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MAX1304—-MAX1306/MAX1308—-MAX131 O/MAX 1312-MAX1314

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢§fJ$ﬁ‘i)\§fe‘“E

HIFELE

MAX1304-MAX1306/MAX1308-MAX1310/MAX1312—
MAX 1314 09508 A I 38 (Fppy) J2 I 038 E (Fop ) Y BRI R
TENF BT, fox = 15MHz (REUE ). TESMARET
BN, 100kHz < fo g = 20MHzo. fEFEH# R tT
AR (B 7FIES), AR A Ry
1
12+ 3 x(N=1) +1

foik
'ﬁ%‘zﬁ%tﬁﬁ;ﬁ E%TH ui%J”F’-;z? KFEHFRIT

F UM B3 2 U] T S A R 5 e AT e e 1 3
SRS CALITUEE S

frh =

taca + tquier +

1. BEEESHEHFENE

fif R =C
MAX1304-MAX1306/MAX1308-MAX1310/MAX 1312~

MAX13 14324 1 5MHZ [P 8 FP5E et 4f, tn] S8 4056
Iz

I ERAT
PR R At R 2 B A B g DA B A3 ADC 75 6 i ) B 4
R K. P ER A, B INTCLK/EXTCLK

H5AVppMi%E. CLKSDGND#MZE. &, INTCLK/
EXTCLKSEPAAVpp HEH AL, MAEDVpp.
SNEBAT £

H SR AN ERE B, # INTCLK/EXTCLK 5 AGNDAH I «
ANERAS £ R E 2 8 CLK . ¥ &, INTCLK/EXTCLKAZ A
AVpp HEH 1, MAIEDVppe JMHI a5 =] DA 5|
20MHz. H T T/HFHHIHE L, 7EKT 100kHz I
BRI ORRE AR IE S B .

: fok = 15MHz, tacq = 100ns, tquieT = 50ns

CHANNELS CLOCK CYCLES CLOCK CYCLE TOTAL TOTAL THROUGHPUT
SAMPLED UNTIL FOR READING CONVERSION | THROUGHPUT PER CHANNEL
(N) LAST RESULT | LAST CONVERSION TIME (ns) (ksps) (fTH)
1 12 1 800 983 983
2 15 1 1000 1643 821
3 18 1 1200 2117 705
4 21 1 1400 2474 618
5 24 1 1600 2752 550
6 27 1 1800 2975 495
7 30 1 2000 3157 451
8 33 1 2200 3310 413
20 MAXIMN




8/4/218 18
+10V. +5VELOZE +5VEEHIENEE

L HEE
#HFEO
XL HAT 572 0 Sk it B 8 (VL & 27 7 2 (2 WL B B 77 17
by, JREB 2 A R O AR LT ERIE S
HIECS). E®RD). H(WR). ¥4 (EOC). fiu)q ik
45 (EOLC). 40 J53(CONVST) KBi(SHDN). 181K 5 bt
(CHSHDN). W #Fi 80268 INTCLK/EXTCLK) Fl 4 M RS
B A (CLK). Ble6. K7, EI8. B9, £2LL K Timing
Characteristicsii ] TiZ#E O TAEH . DO-D7 X [A]
1), D8-DI1{UHESRiH . *4 RD = 18(CS = 1i, D0-DI11
KBRS

FLEFF#H

HIT1/0Z&D0-D7 (#2) 5 e & 27 F7 0 LA AH A 38 5E .
e B A7 A7 0L B ML B AR R TE, Do IE o,
D7¥EHLEE 7. AT — AL N s HF, RSO0 FH R 19 4
NBIE; FRE, EEE MR K T, K A5 FAR Y
Be XAOT B, H L&A EMIIREER2).
EHRCE FAAN, KB CSHWRE MIKHE T, AREHDO-
D7 E FFAT R, AR WREANSHE T . BIREWR
) - TR B (B 6). 7E S5 3 B e AT 72 B 220 31 R 0 X i
BT EERE. BN, ERSERZATE AR
BAfFA, DOEEARGEE.

Ro BEFFHR

1B, 1217, [ERRFEADC,

ARit, BB EES R — 1 CONVSTH T T A &
Mo BHE, BraiEm s E RS R EE RS Kl
WA RSH B ETFFROHNE, KBRS T
YL E F AR IT SHRE. AXH AR S 57 REIRD)
FENV1E B2 W1 18 5 7 CHSHDN) 877 -

CONVST

CONFIGURATION /v

REGISTER UPDATES

tcs

AL ‘
totw —> <—> 4— twre

e A

torw —> ‘—

D0-D7 ><DATA IN><
~— 1y

D

6. GHAER

PART BIT/CHANNEL
STATE

NUMBER DO/CHO | D1/CH1 | D2/CH2 | D3/CH3 | D4a/cH4 | Ds/CHs | Deé/CHe | D7/CH7
MAX1304 ON 1 1 1 1 1 1 1 1
MAX1308
MAX1312 OFF 0 0 0 0 0 0 0 0
MAX1305 ON 1 1 1 1 X X X X
MAX1309
MAX1313 OFF 0 0 0 0 X X X X
MAX1306 ON 1 1 X X X X X X
MAX1310
MAX1314 OFF 0 0 X X X X X X

X = BR(BH K1 H0)-

MAXIMN
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢§fJ$ﬁ‘i)\§fe‘“E

SAMPLE
INSTANT

/

:rd— taca —»i

CONVST TRACK

-~ W ————————— - T ———— D

; HOLD TRACK

EOC

:‘d—tEoo—»i 3 |

! ! {CVEOLCD —B1 1 —
EOLC

‘ —N: tquieT = 50ns :‘—
s 1
cTR —>! | 4— ~—— Ry ———> —» — lR1C
D A A
oo B - thoL —> -—
DO-D11 {cHoty { oH )
tREQ —N: 34—

*CS CAN BE LOW AT ALL TIMES, LOW DURING THE RD CYCLES, OR THE SAME AS RD.

F7. Tt FE b A9 AR F— i PRI IE O FIIGIE 1, 1A I £

B — Kt
PIRBIST BB 20T IS B — U, T 7E RAERT ] (0o ) P HF
CONVSTE AL 4 CONVST HGH-T-AT, T/HHIR
G5, TECONVSTH BT FF 46 . — B REHS S U
sk R, I HIE 5 (EOC) K4 H — MK H-Flkaf. 24
B S — I A e SRR DA R, RS R A R
155 (EOLC) Bk A8 2K FLF- (K1 7)
RIS AR ST R B — e e, T AERAET 1] (ep ) I
CONVSTRAFHEHE T #ECONVST MLH T, T/HIR
55, CONVSTH EFITRIE. T fashid, iim—
BEANERIS B 2] CLK o A3 2 T/H PR % 35 52 M R 42 19 A5 48

22

WAES, %—1CLKIKMLIECONVST LT 5 1)
1ops . 7ok, AN A Z0UR T 100kHZ, DA kE
P T/H FB FE BR V& (0ORE BE AR 22 0 7R 56 131 I B BT A BB -
EOCZAE WA P, AT DUSEHUE — et . e, &
3ANE Bl R B — A S5 SRR e a5 R (B 8 FTE 9) o

ANIETEH FRIR SR AN ARRT B, CONVST 7 B AE e U
J5 — A IEIE B R A R 2 B R R S T IR T R
HCONVSTAS MR-, RS S aTseHe, FEHME —UoH
W4, Hah, hikE ADCHIMEREFER, FECONVSTIH
R Z AT AR S0ns B Y B 2l 1 I (tquigr) -

MAXIMN




8/4/218 18
+10V. +5VELOZE +5VEEHIENEE

1B, 1217, [ERRFEADC,

SAMPLE
INSTANT
<t
i | 55 —
CONVST TRACK HOLD RACK
fonTC ! > ok TG il A T
CLK 3 1 2 3 12 13 14 15 16 17 18§ 19 1
( teocp o} i e ——» et
! D) 1 ‘
EOC ‘
— — » et i i ; 3 '
1 conv - EOC_’; —» <—lfoLco —> < {CVEOLCD
EOLC J
—» fUEr=50ns i—
Cis*
ICTR — P> it— €——RDH —— > — P! a—RTC
S L ! b
D) A \
tacc —>§ 34—3 ‘ TRDL—ME i‘_
DO-D11 S ( CH3 1) { cHT )
1REQ—>E :%—

*CS CAN BE LOW AT ALL TIMES, LOW DURING THE RD CYCLES, OR THE SAME AS RD.

8. 7% fad FE b 49 AR — i PR 1E 3 FIIEIE 7, SF b o

BEEE 125

M AR
e W B SRR O F S R T MBS i s . B
PTG SRR TN B A . IR Z0EiE,
g N EOC NG IRESHER . CSHT M — &
P3R5 A HL P B (U ZE RD A A LR K L, T IS RD
{55 M
$CONVST B M B e sh— k)G, SfFEOCHEAE
FME T PEBAT AP, EOCTE900ns P BE AR 2| K HL
Fo SNERET BT, EOCHESE 131 CLK 1 LT+
PR BMCHT . Oh T I IR, B CSHIRD B N {KH
T, EREPF R TR M A%, RIEHERDE NS

MAXIMN

PR Bk . AR BN, N —/1EOC T ##
WAE225ns AP B . ANEREH 80, T —4NEOC FF%
T = AN CLK R B . 2 e &5 B mT DL S2 ),
EOLC kA8 K FL - o

B RIEER

P9 R B e o2 Wa b AT R AR RO IR DR 5, T 81l
ARG P S AT . FEEOLCHY MR, K CSHIRD &

ARALF, S — AT R E TIAT S % RDIEZM
ARG FEL P f e b R B 2 RO B B . P iR —
AN EE RIS, BN SRR b AT DURE B B E R R 1)
B MHEBAR,

23
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818. 1217 [FHIEEADC,
+10V. +5VELOZE +5VERINEE

CONVST

F_F_

«
_ ]
E0C ONLY LAST PULSE SHOWN
S e
o G teoc ™ !
EOLC ‘

ICVEOLCD —B>-1 —

T L L L L LS

tAcc—» ‘4— IREO—D: ‘4—

*CS CAN BE LOW AT ALL TIMES, LOW DURING THE RD CYCLES, OR THE SAME AS RD.

—

o o Do
© » | G T

C tcTR —bw‘ 4— troL —P 4— tRDH —> ‘— tquieT = 50ns —V: 54—

(¢
0o 5 <GD‘@@ Con)— o)— oio)—ote)—crr)

B9 FEHGE R iE I —EFE S TaliiE,  AF i A

LEEr  DUMRAN. AAUCSHRDA M, Borhh

FHELF, Fﬁﬁ@ﬁi%ﬁ%&ﬁqﬂﬁﬁ?%ﬁ(%ﬂﬁﬂﬁ%ﬁ%%ﬁ A8y BARAS B OCIRT IRy, BT L R LR T R

55ye MR, RV ims UMM, S5z ) 20mA.

— RIS, JEROE ARG R BT S, B B SRBTBL A (SHDN Y T B ) Hf 5 B —
AT LAEAT RSB B B4 T CONVST LT+ FARTH Etﬂa‘éﬁﬁ’fﬁiﬁuﬁ, $i J5 B0
Ub\ SR, PRI GIR . SRR, R

W, 5

HHEEL — PR A ﬁuﬁﬁ%msmm&aﬂm .
KR 1618 K B (CHSHDN)

RIPLA F. AF P 6 BRI RUBRUR B BORI . B i oy ot e o B 605 S0
IIRIRHLL T FEE0.0nA JUVRLE) JHSHDNHIAGERER g iy s s i (6 B 400 PR U6 PR 0 A
Wit . K SHDN & N = BRI rT i A Wi X . SHDN 29mA ¥4 CTISTIDN B 5 HL 7, FIVRT 685 ot ok PR F 3

Hy {26 £ T CHSHDN- TR BN L, B

PEASGR WA AR RCE 7. A, fERHT i[&ﬁj\

BT P BT/ O PR ME SR AR P T LS AT IOIC R e o oo 5 0 2085 ) L7 35
TH. B HLAB AL, 10T AN IR B R, 2 g

U MAX1304-MAX1306/MAX1308-MAX1310/MAX1312—  fF{d ka8l A T 27 b F i 5k 72 r@aﬁ%‘r%uﬁﬁaﬁ

MAX1314%Wif;, EOCHIEOLC M=o ANHEEG, R — RESHEREAE, s

HFH HDO-D11 RS 5 SHDNIIR S T . 4TS HI FwEle, R {kiﬁr%iﬁézwﬁﬁ%lmsﬁﬁ@ﬁi

RD WAKHLFB, RiESHDNMR A, SFEmtipo-  WEwake)-

24 MAXIMN




8/4/21818 . 1217, [FFEZFADC,

+10V.

+5VEL 0 +5V BN SE F

cs* ()(>
D taca | g |
P -
CONVST S5 i
CONFIGURATION _—" ~__DUMMY FIRST ACCURATE _|— |
REGISTER A -
CONVERSION CONVERSION
UPDATES START START
WR i 55
! CONFIGURATION REGISTER
L POWERS UP ONE OR
! MORE CHANNELS
DATAN !
D0-D7 N : 5
twake = Tms >

x

1 2 3 4 5

*CS CAN BE LOW AT ALL TIMES, LOW DURING THE RD CYCLES, OR THE SAME AS RD.

F10. S 7 B (ARG B2 R 35 7 — 1AL B (CHSHDN = 0, Sl s, kb — i)

ﬁ*
D taca | taca
b P
CONVST i
CONFIGURATION
REGISTER 7y o FIRST ACCURATE SECOND ACCURATE /‘/'
UPDATES ‘ CONVERSION START CONVERSION START !
WR
A
! CONFIGURATION REGISTER
: .-POWERS UP ONE OR
‘ © MORE CHANNELS
D0-D7 /DATAN |
IN
1 2 3 4 5 12 13 1
CLK
E0C — \—li
*CS CAN BE LOW AT ALL TIMES, LOW DURING THE RD CYCLES, OR THE SAME AS RD

El11. B — AP A B CHSHDN = 1, SNt #if=C, s —1~i8)

MAXIMN 25
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢§fJ$ﬁ‘i)\§fe‘“E

AT B AL GE TR BB R], K CHSHDN & 4
. CHSHDN N & AP, & — AL 18 # g L

M, TIEERETF TP 2 Ekh i, HEER
P 482 X 1) 8 SE A S T CHSHDN B =

HE

AEBE

PR 8 25 M L B8 A BB E MA X 1304/ M A X 1305/ MAX 1306 52
02 +5v BB A B RS, B EMAX 1308/
MAX1309/MAX 13103 Bt +5V I A FLETE ], A
WHEMAX1312/MAX1313/MAX 13143 Bt 10V BRI A
RS . ARIERERRREE, MZRIAMEHRE, W
3. B3HE 40w,

mE 2w, WEBEMERE 2.5V (Vrgp)o %2.5VETT
WHE G, 7 EREF+MREF-HE. F4777~ACOM.
REF+fIREF-5| W F 1% .

IIEREIE
G R HE AR 7 3Gl i B P PR e R S, il +2.0v
£ +3.0V AN AE U A BRI HE K SREF, AN 2 BT R,

R3. BEZTHER

REFHIHIABLYT A 5kQ. KT AR MENEZFE,

S WL A% 18 R o

H{EE[E(MSV)

MSV AL B HL (Vg y) FH T35 8 ADC 1% 38 2R £ A

X0 & +5v i ATEE (AR,

{326 bR LAY

+2.5Ve WSVl 10V ATEE A1, 12 R B s

0o

mE 2R, ARSI MAX1304/MAX1305/MAX 1306

" REFys 5 MSV Z Al —

ANFNLIE AR b . 12T EZE

s TR a8 B A% 3 R R TP s, TP AT DL YRR
+2.5VEHE, AT PUZRREFyg EHAMIIEE . Vygy T
VREFMS/T%%F—ﬁ’ i%%?’fﬂmvulj\]o

W G2 s A DU A e FEXUR R, MSV
WS AGND SR FSMERIR S . REFyg A1 H0.01pF

LA 55 3 AGND -
KTFMSVIYE L5 8

Z W AFide

FRECRIY o

INPUT VOLTAGE RANGE
LOCATION
UNIPOLAR (pF) BIPOLAR (pF)
MSV Bypass Capacitor to AGND 2.2110.1 N/A
REFms Bypass Capacitor to AGND 0.01 0.01
REF Bypass Capacitor to AGND 0.01 0.01
REF+ Bypass Capacitor to AGND 0.1 0.1
REF+ to REF- Capacitor 2.2110.1 2.210.1
REF- Bypass Capacitor to AGND 0.1 0.1
COM Bypass Capacitor to AGND 2.2110.1 2.210.1
N/A = Ra[J, EH#EHMSVH#EAGND.
x4 HERE
CALCULATED VALUE (V) | CALCULATED VALUE (V) | CALCULATED VALUE (V)
PARAMETER EQUATION (VREF = 2.000V,) (VREF = 2.500V,) (VREF = 3.000V,)
AVpp = 5.0V AVpp = 5.0V AVpp = 5.0V
Vcom Vcom = 13/ 25 x AVpD 2.600 2.600 2.600
VREF+ VREF+ = VCOM + VREF / 2 3.600 3.850 4.100
VREE- VREF- = VCOM - VREF / 2 1.600 1.350 1.100
VREF+ - VREF- VREF+ - VREF- = VREF 2.000 2.500 3.000

26
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8/4/218 18
+10 V.

&8 {4

BIRM0ZE+5VEEHE

FsHE 120~ N0 2 +5VEIATEF MAX1304/MAX 1305/

MAX 1306 i F% — 2 il 15 3% ok 5. 3 2 F 5 A JE B (FSR)

EREFHEM . W#EB+2.5VEME T 1T RIFHE]+5V FSR,

AN +2V 2 +3V EE T A LAY 75 2] +4V £ +6V FSRo
AR AR HLSB I K/

2 X VREF

1LSB = 512

fifi F2.5v & H#ER 1 LSB%T1.22mV.

£R5. 0E+5VERERmITE

iE. 121z, [FRTRIEADC,
+5VEL 0F +5VIEFI N SEF]

i AJO R DAVygy A AL, HNERIRE B+2.5V. RAHE
FE R ERER, FHANTH IR 3 REFyg, MSV ¥
5 REFys T —F. MSVEIREFyg b M5 B R &
FADCE R . TR ER . KA EEE, JFit
T BER s, DI ZMSV I ADCHEREAEZE.
HESRE K, TEIEBEMSV IR AN B o B 150 A 19
PR 214

*E;CEVREF VMSV*D+ o il G g AT DA 8 A
RN VAN R

Vceu =LSB x CODEjg + Viysy - 2.500V

DECIMAL
BINARY equivaLent | 'NPUT ‘(’\g'—TAGE
DIGITAL | DIGITALOUTPUT | )
OUTPUT CODE CODE (v Rier = 12 5v)
(CODE19) REFMS = +<.
1111 1111 1111
 OxFFF 4095 +4.9994 0.5 LSB
1111 1111 1110
— OXFFE 4094 +4.9982 + 0.5 LSB
10000000 0001 2049 +2.5018 + 0.5 LSB
= 0x801
1000 0000 0000
— 0x800 2048 +2.5006 + 0.5 LSB
0111 1111 1111
— OXTFF 2047 +2.4994 + 0.5 LSB
0000 0000 0001
— 0x001 1 +0.0018 + 0.5 LSB
0000 0000 0000
- 0x000 0 +0.0006 + 0.5 LSB

OXFFF
OXFFE
OXFFD
OXFFC -

-
LI B B B I

0x801 A
0x800 A
OX7FF -

BINARY OUTPUT CODE

0x0003
0x0002
0x0001
0x0000 -

1LSB= ZXVRH

—— e
2046 2048 2050 4093 4095
(MSV)

INPUT VOLTAGE (LSBs)

MAXIMN

E12. 02 +5VERIEE 2 RS

27
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢,%“fJ$ﬁ‘/7)\§fe‘“E

WRME+5V a1

FeME 13T R N +5V il ATEFEIMAX1308/MAX 1309/
MAX 1310/ =3 Hil %5 % 328 B 4. FSRJEREFH E K Y
f&. WER+2.5VEHME T AT LIBE+10V FSR, M4MF+2V
2 3VEME T LIRS +8V 2 +12VINFSR. Fl A
T AaRITHELSBRY K/

4 X VREF

1LSB = 572

ffi H2.5VHHMER 1 LSB% T 2.44mV.

6. 5V RRERmADE

o AJERE DLy BH . Sl MSV = AGND, fii AL
ONXTFR A . MR M E & P EBER, F MR E R
KBIMSV. MSV ERME R B G ADCEA R . &
VR E R IR RS, R T b By 35, DU
Bi =2 MSV B sZ N ADCHEREAE 2. W FSRE K, 7Eik
FEMSV I B {3 7 N R Ao B A P A PR 2% A2 o

*EﬁVREF‘ VMS\I*H+]E%IJ$H'J gAY AT DURA E S AL,
MM 2 205
VCH7 =LSB x CODE g + Vumsy

TWO’s DECIMAL INPUT VOLTAGE
EQUIVALENT
COMPLEMENT |  ~\TAL QUTPUT V)

DIGITAL OUTPUT VREF = +2.5V

CODE CODE Vmsy =0

(CODE10) mMsv =

0111 1111 1111 =

OxTFF +2047 +4.9988 + 0.5 LSB
01111111 1110 =

OxTFE +2046 +4.9963 + 0.5 LSB
0000 0000 0001 =

0001 +1 +0.0037 + 0.5 LSB
0000 0000 0000 =

0x000 0 +0.0012 + 0.5 LSB
1111 1111 1111 =

OxFFF -1 -0.0012 = 0.5 LSB
1000 0000 0001 = -2047 -4.9963 + 0.5 LSB

0x801
1000 0000 0000 =

X800 -2048 -4.9988 = 0.5 LSB

Ox7FF
OX7FE A
Ox7FD
Ox7FC

0001 + g
0X000 - -i-- == -- - mmmeem oo oe
OCFFF + !

0x803 '
0x802 4% VRer
0601 + ‘ 188= = |
OXB00 H——L - - me oo oee Fomeeemmmee e e

-
LI B B B I

TWQ'S COMPLEMENT BINARY OUTPUT CODE

—— — —
-2048 2046 A0 +1 12045 +2047
(MSV)
INPUT VOLTAGE (Vg_- Viyisy IN LSBS)

28
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8/4/21818 . 1217, [FFEZFADC,
+10V. +5VELOZE +5VEEHIENEE

RilE10VEEHE AL PLVygy B R EHMSV = AGND, fitALL
RTHE 145 7R K10V i ATEE MAX1312/MAX 1313/ Oj‘zﬁ*’/ﬁﬁ” ﬁéﬁﬁamuiffﬂpﬁﬁggf’l *'JFHZFKE@EZE
MAX 1314 9 36 %MD (%38 5. FSRIEREFHLE 1A ZEKJJMSHY MSV,BfH/‘J *Pﬁﬁ*ﬁfﬁ‘;?iéDC* A i
i 2.5V IERE T AT LS 20V IOFSR, ishioy LI RSB, SR8 2955, L

43V AT LUMIRL 5] +16v £ 424V 0FSR. LT DEMSVIBINEADCIEIER &, HIRFSRELK, ik

AR ELSBI /I FEMSV I3 7 N B G B A AR BR 2% 14
*E*EVREF\ VMsvﬁtu‘f‘lﬁﬁf”%Utﬂaﬁﬁgjuﬁﬁm%ﬂj\%}i,
11SB = 8 X VREF HUT AR
212 Ven =LSB x CODE;g + V
CH_ 10 MSV

fif +2.5VIAMERT | LSB% T°4.88mV o

R7. 10V R ERIG R

TWO’s DECIMAL INPUT VOLTAGE
COMPLEMENT EQUIVALENT V) A
o 8 X VREF <= - - cm e e e
DIGITAL ouTpyt |DIGITALOUTPUT |\, o5y o L ~ e "i
CODE CODE Vusv = 0 § : !
(CODE10) wo OKFE T |
S Ox7FD T |
0111 1111 1111 = 5 0dFC T 3
OxTEF +2047 +9.9976 + 0.5 LSB % ! ) 3
> .
— o
0111 1111 1110 = +2046 +9.9927 + 0.5 LSB = 0001
OX7FE S (000
S OxFFF -
0000 0000 000T = +1 +0.0073 + 0.5 LSB =
0x001 =
o
0000 0000 0000 = @
0000 0 0.0024 = 0.5 LSB 2 000 ]
0x802
1111 1111 1111 = ] ) 04801 -
OXEEF 1 0.0024 + 0.5 LSB 0800 |
1000 0000 0001 = 2047 -9.9927 + 0.5 LSB —2648 I —2646I I —I1 (I] +I1 +2(;45 I+2(;47 o
0x801 o (MSV)
_ INPUT VOLTAGE (Vgh_- Vivisy IN LSBS)
1000 %?(%%8000 -2048 -9.9976 + 0.5 LSB

Bl 14. 10V IR IEE 2 R

MAXIMN 29
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢§fJ$ﬁ‘i)\§fe‘“E

SHEBHERRE WU RAE Bl FH HE 9 e s R RCE . 534,

MAX1304-MAX1306/MAX1308-MAX1310/MAX1312—

MAX 131452 UL E B ARG 15) MO B AR e, sxsppepp A OLEZRIER.
F6 [ 7 R A FELBG 7T DA 48 2202 2 MO DSP T, R 76 B

Z T i A FEL T YOS L A P T LA SR St 3 45 PR A% SR AT

N AKX/

MAX1308
DSP < > 12-BIT TH
ADC
A/
IGBT CURRENT DRIVERS

IPHASE2
]

CURRENT é> lprnser
Ipriases  SENSOR (=7

_

3-PHASE ELECTRIC MOTOR

PHASE 1

PHASE 3 PHASE 2

(11

POSITION
ENCODER

K15 3B YLEEH]

30
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8/4/21818. 1217 [FH1EFEADC,
+10V. +5VELOZE +5VEEHIENEE

SRS 8 T £ HDSPILE , R IR b
QISP A 3 R L 1) R, R pkeny DO TR HESURE BURIFIN R R

N AXIV
MAX1312
TH 12-8IT <—>» MICROCONTROLLER
________ ADC
v BurFERs /. \ N\ I
' AND INPUT |
\ PROTECTION '
! 1
Vp3 Vp1  VNEUTRAL Vp2 Ip3 {lp2 |lPn | lp1
CURRENT
TRANSFORMER
W
PHASE 1 _ N
LOAD
. AAAT T
POWER NEUTRAL *o—o YY) -
GRID CURRENT
TRANSFORMER
CURRENT
TRANSFORMER
- AN T
PHASE 2
PHASE 3
AN
CURRENT  —
TRANSFORMER

El16. 3 AW

MAXIMN 31
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8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢§fJ$ﬁ‘i)\§*aﬁ

k. EMS
KB RAEWERE, EH APCB. B &, M
AR FE S & SHEIE S A EAMEE. HI5 &M
SRR BT M FATOUHER S, BFESIRAEE T
ADCH W T T7 -

B 170 s IR Rt iE 4 7 . 7E AGND AL 7
B 5, TEDGNDAb 8 S B e tth o5 o B T A B
HEE BB S A R B R R S
Sl TAEME S /0N, R [ BE 2 R AT RERE, TF
FLBHHURY AT BB AR o A5 F4 Ml R0 45 o 2 1 R R
pUE: N

FEL U 1 e A P s BRI ADC R BE . TEBE SR 1 96T DAY
(77 2.2 F FL A4 DL L R 55 B B AL U b . 7R AT RE
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