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PART INPUT RANGE (V) | CHANNEL COUNT PART TEMP RANGE PIN-PACKAGE
MAX1304ECM Oto +5 8 MAX1304ECM -40°C to +85°C 48 TQFP
MAX1305ECM Oto +5 4 MAX1305ECM -40°C to +85°C 48 TQFP
MAX1306ECM Oto +5 2 MAX1306ECM -40°C to +85°C 48 TQFP
MAX1308ECM +5 8 MAX1308ECM -40°C to +85°C 48 TQFP
MAX1309ECM +5 4 MAX1309ECM -40°C to +85°C 48 TQFP
MAX1310ECM +5 2 MAX1310ECM -40°C to +85°C 48 TQFP
MAX1312ECM +10 8 MAX1312ECM -40°C to +85°C 48 TQFP
MAX1313ECM +10 4 MAX1313ECM -40°C to +85°C 48 TQFP
MAX1314ECM +10 2 MAX1314ECM -40°C to +85°C 48 TQFP
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

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

ABSOLUTE MAXIMUM RATINGS

AVDD IO AGND ... -0.3Vto +6V
DVDD tO DGND ... -0.3Vto +6V
AGND to DGND -0.3V to +0.3V
CHO-CH7, 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 ...oooooooooooe -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 .......ovvrooeeeeee.. -0.3V to (AVpp + 0.3V)

REFMms, REF, MSV to AGND ... -0.3V to (AVpp + 0.3V)
REF+, COM, REF-t0 AGND...........c..c..... -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 ..........c.ccccooeenn. -40°C to +85°C
Junction Temperature............coccooviiiiiiiiii +150°C
Storage Temperature Range ............cccceoee -65°C to +150°C
Lead Temperature (soldering, 10S) .....c..ccccevrviiiirainnne. +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, CRrer+ =
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 TmMAX,
unless otherwise noted. Typical values are at Ta = +25°C. See Figures 3 and 4.)

PARAMETER |symBoL | CONDITIONS | MIN  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 +16 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 \Y
MAX1312/MAX1313/MAX1314 -10 +10
2 M AXIW




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

8/4/21818. 121, [EATRFEADC,
+10V. +5VEL0Z +5VIEHIZNEE]

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 0.1pF, 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
&%Lt‘; Z‘?S'Stame RocH | MAX1308/MAX1309MAX1310 8.66 kQ
MAX1312/MAX1313/MAX1314 14.26
VCcH = +5V 0.54 0.72
MAX1304/MAX1305/MAX1306
VcH = 0V -0.157  -012
VCH = +5V 0.29 0.39
Input Current lcH | 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 tal 50 PSRMS
INTERNAL REFERENCE
REF Output Voltage VREF 2.475 2500 2525 \
Reference Output-Voltage o
Temperature Drift 30 ppm/°C
REFms Output Voltage VREFMS 2.475 2500 2.525 \
REF+ Output Voltage VREF+ 3.850 \
COM OQOutput Voltage Vcowm 2.600 \
REF- Output Voltage VREF- 1.350 \
Differential Reference Voltage VREF+ - 2.500 %
VREF-
AXI/W 3
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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 = CRepms = 0.1uF, 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.)

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

PARAMETER |symsoL | CONDITIONS | MmN  TYP  MmAX | uNnITS
EXTERNAL REFERENCE (REF and REFs are externally driven)
REF Input Voltage Range VREF 2.0 2.5 3.0 V
REF Input Resistance Rrer | (Note 5) 5 kQ
REF Input Capacitance 15 pF
REFwms Input Voltage Range VREFMS 2.0 2.5 3.0 \Y
REFMms Input Resistance Rrerms | (Note 6) 5 kQ
REFms Input Capacitance 15 pF
REF+ Output Voltage VREF+ | VREF = +2.5V 3.850 V
COM Output Voltage Vcom | VREF = +2.5V 2.600 Vv
REF- Output Voltage VREF- | VREF = +2.5V 1.350 \
Differential Reference Voltage V\';;EF;__ VREF = +2.5V 2.500 %
DIGITAL INPUTS (D0-D7, RD, WR, CS, CLK, SHDN, CHSHDN, CONVST)
Input-Voltage High VIH 0.7 x DVpD \
Input-Voltage Low ViL 0.3 xDVpD \
Input Hysteresis 20 mV
Input Capacitance CIN 15 pF
Input Current IIN ViN =0 or DVpD 0.02 +1 pA
CLOCK-SELECT INPUT (INTCLK/EXTCLK)
Input-Voltage High VIH 0.7 x AVpbD \
Input-Voltage Low ViL 0.3 x AVpp \Y
DIGITAL OUTPUTS (D0-D11, EOC, EOLC)
Output-Voltage High VOH IsouRce = 0.8mA, Figure 1 DVpp- 0.6 \
Output-Voltage Low VoL IsiINkK = 1.6mA, Figure 1 0.4 V
DO0-D11 Tri-State Leakage Current RD = high or CS = high 0.06 1 PA
gg;)z;i:a?gftate Output RD = high or CS = high 15 oF
POWER SUPPLIES
Analog Supply Voltage AVDD 4.75 5.25 \
Digital Supply Voltage DVbp 2.70 5.25 \
MAX1304/MAX1305/MAX13086,
all channels selected 55 60
Analog Supply Current IAVDD ZIAthanni :\QQZZ?SQMAXBW 54 60 mA
MAX1312/MAX1313/MAX1314,
all channels selected 54 60

MAXIMN




8/4/21818. 121, [EATRFEADC,
+10V. +5VEL0Z +5VIEHIZNEE]

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 0.1pF, 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 2.6
5 2o | ma
MAX1312/MAX1313/MAX1314,
all channels selected 13 26
Shutdown Current lavbp | SHDN = DVpp, VcH = float 0.6 10
(Note 8) IDvDD SHDN = DVpp, RD = WR = high 0.02 1 bA
Power-Supply Rejection Ratio PSRR AVDD = +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 " CSIC_:ZS
Internal clock, Figure 7 200 225 ns
Time to Subsequent Conversions tNEXT External clock, Figure 8 3 CLK
Cycles
ﬁ@gﬁlgﬁfﬁn \;\’)'dth Low taca | (Note 9) Figures 6-10 0.1 10000 | ps
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
RDto CS tRTC Figures 7, 8,9 (Note 10) ns
%ﬂ@;"fj@;:g%ma) 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 tcveEOLCD | Figures 7, 8, 9 20 ns
Internal clock, Figure 7 50 ns
EOC Pulse Widith tE0C External clock, Figure 8 1 CLK
Cycle
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 = 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 0.1pF, 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 tCcLK Figures 8, 9 0.05 10.00 us
External CLK High Period tCLKH Lpgic sensitive to rising edges, 20 ns
Figures 8, 9
External CLK Low Period {OLKL ;c;%;:ezegsgwe o rising edges, 20 ns
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, V|N = 0 to +5V. For the MAX1308/MAX1309/MAX1310, ViN = -5V to +5V. For the
MAX1312/MAX1313/MAX1314, V|N = -10V to +10V.

Note 2: All channel performance is guaranteed by correlation to a single channel test.

Note 3: 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_ =

Note 4: Throughput rate is given per channel. Throughput rate is a function of clock frequency (fcLk). The external clock through-
put rate is specified with foLk = 16.67MHz and the internal clock throughput rate is specified with fcLk = 15MHz. See the
Data Throughput section for more information.

Note 5: The REF input resistance is terminated to an internal +2.5V bias point (Figure 2). Calculate the REF input current using:

Vger — 2.5V

Rrer
for VREF within the input voltage range.

lrer =

Note 6: The REFMs input resistance is terminated to an internal +2.5V bias point (Figure 2). Calculate the REFms input current
using:

VRerms — 2.5V

RRerms
for VREFMs within the input voltage range.

lREFMS =

Note 7: All analog inputs are driven with a -0.4dBFS 500kHz sine wave.

Note 8: 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.

Note 9: CONVST must remain low for at least the acquisition period. The maximum acquisition time is limited by internal capacitor droop.

Note 10: CS to WR and CS to RD are internally AND together. Setup and hold times do not apply.

Note 11: 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.

6 MAXIMN




8/4/21818. 121, [EATRFEADC,
+10V. +5VELO0Z +5VIRHIINEE

BT EfFIE
(AVpp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CReEF = 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)
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818. 121, [EAFREEADC,
+10V. +5VE 0 Z +5VIEAIBINEE

HRTEFFIE (4E)

(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 0.1pF, 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, AN = -0.4dBFS. Ta = +25°C,
unless otherwise noted.) (Figures 3 and 4)
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8/4/21818. 121, [EATRFEADC,
+10V. +5VELO0Z +5VIRHIINEE

BT R (%)
(AVpp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CREF = CReFmS = 0.1uF, CREF+ =
CREF- = 0.1yF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF I 0.1pF, Cmsv = 2.2uF 11 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
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/21818. 121, [EAFREEADC,
+10V. +5VE 0 Z +5VIEAIBINEE

BB TIEHM (42)
(AVpDp = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CREF = CReFmS = 0.1uF, CREF+ =
CREF- = 0.1yF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF 11 0.1pF, Cmsv = 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)

SIGNAL-TO-NOISE RATIO SIGNAL-TO-NOISE PLUS DISTORTION
vs. REFERENCE VOLTAGE vs. REFERENCE VOLTAGE
75 - 75 o
74 2 74 3
73 g 73 E
7 7
/
g | 2 |
“ 69 B g9
68 68
67 67
66 66
65 65
20 22 24 26 28 30 20 22 24 26 28 30
Vier (V) Vier (V)
TOTAL HARMONIC DISTORTION SPURIOUS-FREE DYNAMIC RANGE
vs. REFERENCE VOLTAGE vs. REFERENGCE VOLTAGE
70 . 100 =
72 : :
74 Z 95 2
76 p %
— — N
> -78 3
S & / = & / \
= / = N
I / o \
B [ ,/ 80 N
-86 7
75
-88
-90 70
20 22 24 26 28 30 20 22 24 26 28 30
VRer (V) Vrer (V)
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8/4/21818 . 1217, [FREZFADC,

BAT R (52)

(AVDD = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CReF = CREFMS = 0.1pF, CREF+ =

CREF- = 0.1uF, CREF+-to-REF- = 2.2uF Il 0.1pF, Ccom = 2.2uF Il 0.1uF, Cpmsy = 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)

57

ANALOG SUPPLY CURRENT
vs. ANALOG SUPPLY VOLTAGE

MAX1304 toc19

MAX1304 toc23

56 Ta=+85°C
//
55 T
= - Ta=+25°C
% 54 ‘ )—//
_<§i ///Y'
5 Ta=-40°C
L—
/>
52 —
51
47 48 49 50 51 52 53
AVpp (V)
ANALOG SHUTDOWN CURRENT
vs. ANALOG SUPPLY VOLTAGE
700 .
680 z
660 e
640 e
= 620 /
2 600 =
= 580 L
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 _
55 —H H
50 - [1H HH H
=
1S
= HHHHH
E:

40

35
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22
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DIGITAL SUPPLY CURRENT
vs. DIGITAL SUPPLY VOLTAGE

Croap = 50pF

J

Ty = +85°C e

-+ —

Ta=+25°C
.y

/

N\
%

Ta=-40°C //

Vi

2

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

8/4/21818. 121z, [EAIRFADC,
+10V. +5VE 0 Z +5VIEAIBINEE

AT R (4E)
(AVDD = +5V, DVpp = +3V, AGND = DGND = 0, VRer = VREFMS = +2.5V (external reference), CReF = CREFMS = 0.1pF, CREF+ =
CREF- = 0.1yF, CREF+-to-REF- = 2.2uF Il 0.1uF, Ccom = 2.2uF 11 0.1pF, Cmsv = 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)

INTERNAL REFERENCE VOLTAGE INTERNAL REFERENCE VOLTAGE
vs. ANALOG SUPPLY VOLTAGE vs. TEMPERATURE
2.5004 5 2.504 g
25003 2 2503 :
2.5002 2502
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INTERNAL CLOCK CONVERSION TIME INTERNAL CLOCK CONVERSION TIME
vs. ANALOG SUPPLY VOLTAGE vs. TEMPERATURE
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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 — < 0 e —— -
MAX1304/MAX1305/MAX1306 g g5 | MAX1308/MAX1309/MAX1310 £ 15 | MAXISTZMAXI3IMAXIS1A E
15 g : g : e
] 20 ] !
1.0 15 // 1.0
05 L] 10 /] 05 A
= T = 05 7 z e
| 0 L~ :|:| 0 / I\ /
S S A R
05 05 05 /
10 /
10 / 15 , 10
/ -2.0 / /
: /
-15 / 15
V4 25 [~
2.0 -30 20
6 4 2 0 2 4 6 20 5 10 -5 0 5 10 15 20 20 15 <10 -5 0 5 10 15 20
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+10V. +5VELOZE +5VEEHIENEE

51 #i BE
ElE
MAX1304 | MAX1305 | MAX1306 2% ThaE
MAX1308 | MAX1309 | MAX1310
MAX1312 | MAX1313 | MAX1314
BRI IR A o AVpp s g B F A I IR, 7€ AVpp S IIEN +5V o
1,15, 17 1,15, 17 1,15, 17 AVDD YA AVpp S| MR — &, 1EAMEES WALk, #2015 5555857 .
23,14, | 2314, | 2814 | o p | B, AGNDE AV MR EIHL, H T A AGND S HIETE — .
16, 23 16, 23 16, 23
4 4 CHO JHIE 0BT A
CH1 JHIE 1A
HE LS H . O T AR MAX1304/MAX1305/MAX 1306, JH—4> 22pFRLZ
6 6 6 MSV =4~ 0.1pFHEZAHE MSV £ E] AGND. X T XUARE MAX1308/MAX1309/
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7 — CH2 JHIE 2B A
8 — CH3 JHIE 3 A
9 — — CH4 EIE 4 BRI A
10 — — CH5 JHIE SEE A
11 — — CH6 JHIE oA
12 — — CH7 JHIE 7R A
13 13 13 INTCLK/ HT%EMET@&%JA PR FRI AT, 4% INTCLK/EXTCLK £ #: %] AVpp; L8
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ﬁg%%@%%a‘zﬁm REFys 183 — A~ sSkQHLBHERE £ I FB +2.5V T B E SR
e,
T MAX1304/MAX1305/MAX1306 AR AT, Vrppwms 2R BN Mst’Jﬁui*
TR R MPER A . MSV SRR i A ETEE 1 . NERIERECT, -
18 18 18 REF MMET 0.01pFHY LA H REFys 75 85 5 AGND. SMIEEER T, M +2vE
MS | 3V HLR IR B REFy -
X T MAX1308/MAX1309/MAX1310/MAX1312/MAX1313/MAX 1314 XU ME#RF,
¥ REFys S REFZE#. WHBEIERXT, H—PTMET 0.01pFRY A K REFyg/
REF 1T ni 5 #F] AGND. AMBEEHER T, J +2VE +3VISMNERHL EIRZ) REFys/
REF T fio
/?PDCE@%E%EE%AQ REF# 1T — > sk QL BHZE RS I FE +2.5V 7 PR AR HE SR
ME N
TERFBEMERT, =R T 0.01pFRIHL AR REFFS 3 .
19 19 19 REF TEAMRAEHERIZNT, X T MAX1304/MAX1305/MAX 1306 SR AR, T +2VE
+3V I SNEBEL SR 8 REF. FEAMIRSEMERI R, X T MAX1308/MAX1309/
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314
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iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢,%fJ$ﬁ7)\fe‘“@

5| BT EE (%)
ElE:
MAX1304 | MAX1305 | MAX1306 2 ek
MAX1308 | MAX1309 | MAX1310
MAX1312 | MAX1313 | MAX1314
EHEHES B T — 0.1pnFHAH REF+25# %] AGND. [FII, Hl—4 22pFr
20 20 20 REF+ B — 0. 1pFH A ¥ REF+55# 5| REF-.
VREF+ = Vcom + VREF/2¢
BUEA LGSR . H— A4 22pFRAH —A 0. 1pFIEAH COM % # E| AGND.
21 21 21 COM 1 Veom= 13725 x AVpp-
AFEMETS B . H—1> 0.1pFH A REF-Z5% 2 AGND. [FI, M—A4>22pFHl—
22 22 22 REF- A~ 0.1pFH A4 REF-75 85| REF+.
VREF- = Vcom - VREF/2¢
24,39 24, 39 24,39 DGND | #FHi. DGNDJE DVppHLIEIR EIHE, KT DGND 5| BIEAE —i&.
AR o DVpp NI AR B, @RI D . £ DVpp s H
25, 38 25, 38 25, 38 DVpD T +2.7VE 4525V K. H—4 0. 1pFRA K DVpp 55 # 2 DGND. H T
DVDDglﬁiﬂﬁff*
26 26 26 DO 12T BRI EUF /0 0. 24 RD = 15 CS = 11 A @Bk .
27 27 27 D1 1207 FF AT BRI B F 1/0 1. 24 RD = 151 CS = I B AR BLIRES .
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29 29 29 D3 2AFFEATE R BB+ 10 3. 24 RD = 18 CS = 1B A& LIRS
30 30 30 D4 12 IR AT AR I 0F /O 4. 24 RD = 15 CS = 1IN EBLIR S
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+10V. +5VELOZE +5VIEAI N\ EE

SIHIEEE ()
Bl
MAX1304 | MAX1305 | MAX1306 2% Thee
MAX1308 | MAX1309 | MAX1310
MAX1312 | MAX1313 | MAX1314
_ FLHA o H5 CSE MIKHE PRGSO . CSHRFER TR, Do-D11 KB
44 44 44 CS RS,
45 45 45 CONVST ﬁ?ﬁ%ﬁgz%cmwm%ﬂ%%%?%%%%ﬁﬂﬁoﬁmmAEcmwm
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EXTCLK# 48| DVpp, 774 CLK%#%E] DGND.
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AVpp
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CH7

TH

MSV —

TH
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MAX1312-MAX1314

8x1
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+10V. +5VELOZE +5VIEAI N\ 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 (k) | R2 (k2) | Vgias (V)
MAX1304
MAX1305 070+5 333 5.00 0.90
MAX1306
MAX1308
MAX1309 5 6.67 2.86 250
MAX1310
MAX1312
MAX1313 +10 1333 | 235 2.06
MAX1314

R111R2 = 2Q

5. I R A T/H

BN

RIERFF (T/H)

R EMAX1304-MAX1306/MAX1308-MAX 1310/

MAXI1312-MAX 1314 2@ 18 K AAMAF B, ITA f AGEE

AT B THBCKE . Bl 55778 5 1 1 sl
W T/HHE

i T/HHEBSZ CONVSTHI AR, 4 CONVST MK
HLTRY, T/HFEBEBRBERIHIA . 24 CONVST N = HLT-iF,
T/H BRI R B A o CONVST I L TR 2 B 5 A
M RFERTA . FLARIERT (tAp) W 8ns, FLIRELS) (14N
50pspMse o5 10 IE T/H A B LA AE RS DL AL AE 100ps N -

N TARIECgampLe M EE LTS B 12000, MR A
100ns Y/ NRAET ] (tpcq)e 2XHE, CONVSTHIMK -
WA EDREE 100ns. FEIR T A0 SRAE B[] AT DA 2 o i

MAXIMN

L O T A A, (ELR SRR I TE] B9 R K 1 . R AR
Ims AN o HFARET A E 1ms, A FLBH AA I
Sk 98 25 (o S 40A 2 A5 R B ARIE

T st R1UH R2AG A B e A FLPH 20 2%, BORH)
B ARBP (Rgourcp) i & FBUG IR 2. LA, H
T AR AR AFTE . Ryourcp B TIEEH .
MAE Rgource M & RAE FRHIFE 100QPA .

N RS I FE
K BT FM TR AG SIS, R Z i
(>50MHz) Wk B4 A BEWS WK 5l ADC B A FLZS (15pF), JF
MV AFS . FlU, MAX44313% MAX4265 7T LT 0
B pSVEMEERMS, MAX4350 T LT £5V U 4
BN

NIBE] 120, KA R S A gy . RE
RS AR E L, (B AP E e br b i s
SEHEESLIN Rl 2 I IE R RAE TR 2L 100ns B RFERSTE], R
FEFFIRET, ADC P EB I R HL 258 W 51 3% 2 31 B 0L A
SR — T . 75X B TA) B SRR AR OK 45 AE 6 AR 8
2D ARG, T AR . AR E R TR R
#r, RS RE GRS E , JFTE ADCHY 15pF il A FLZF
TRRE TAE.

KT AT £ P B ADC R R e B 5 FE R 2 P R 4%
1] 2% MaximM ¥ www.maxim-ic.com.cn_E 1 4H &5 H
Zid.

BAEE
A RIS B 20MHz/IME S 98, (L AENS K ik
WAL (S S8, B TR T RRBEROR, REG 2
T E ADCREERIAHIGE S . MR RBES 50k
EMPBIRE, M6 AR E IS .

BNEES R
MAX1304/MAX1305/MAX13063 4t 0F +5v 1HI A HE
WWH, BA reVHUEMR Y ; MAX1308/MAX1309/
MAX131032 M £5VEABELER, Bf +16.5VHFER
¥, MAX1312/MAX1313/MAX 1314324t +10ViTAHBE
GHl, BB «16 5V B 5078 b S0 18 45 850
NGER S
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HIFELE

MAX1304-MAX1306/MAX1308-MAX1310/MAX1312—
MAX 1314 EHR G ()R Bh 3B (fop ) I R %L
TENFE BT, for g = 15MHz (BUE ). 7EAMARET
BN, 10kHz < fop g < 20MHzo TEFEH Rt FE AT 152
BAEn (B 7HIE 8), HANTT AR fry:

y
12+ 3 x (N=-1) +1
foLk

‘j@ijﬁ%if‘—]ﬁﬁ ngu D%J‘F'gz? KFEHFRIT
F VR B A U T S A R R e AT S 4
SR CALIIT CE

fru =

taca + tquier +

A spiE =
MAX1304-MAX1306/MAX1308-MAX1310/MAX1312—
MAX1314# 4 15MHZz 1Y P EREE i B0, 1 AT 2L 8 24T
Iz

RIEBET

PR S b AL OB A P 2 AR A3t ADC 55 B b Y 7 H AP
R Sk . SASEE N ERET AP A, B INTCLK/EXTCLK

5 AVppMHi#. CLK5 DGND#i%E. {EE, INTCLK/
EXTCLKAZ LA AVpp NEH &, AR DVpp.
S EB A

N SEIAMERE B, K INTCLK/EXTCLK S AGNDAHIE «
SN B R 2 ] CLK . EE, INTCLK/EXTCLKSE P
AVpp NB % i, MASE DVppe ZMEBI 4k =R n] LIS 2]
20MHz. HT T/HHEBNHEELE, E6ET 100kHzIEF
BRI ORRE AR IE S B .

x1. FMERSHERFBEIE: fo = 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 MAXIM
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#HFEO
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A, FREB 2 A R O A T ERIES
Rk (CS). £ RD). 5 (WR). ¥#4i{(EOC). Wkt
#4579 (EOLC)~ #4653 (CONVST). W7 (SHDN). i i&
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HE B A (CLK). B 6. B 7. Kl 8 Ko, & 2 DAKAT
JPAFAEI TiZ# 0 TE X . DO-D72& WK,
D8-DI U HfERiH . 4 RD=18 CS=1KF, DO-D11°~
RS

b E & 77re
T /0% DO-D7 (% 2)EBC & 7777 #5% v] LU AH B 38
8o Be B A7 R 0L LA B R RS, DO il
0, D7HEHIEE 7. BRI ST, REOE M

RS ; FRE, HEEE — O R T, Kk A
WG . /T gl E I B, b LA A A T T Ak
(#2).

HE T AT, K CSH WRI WK, 5% Do-
D7 R F AT, H¥ WRENEHT. HIEE
WRI EFHEEE (K] 6)o TERFAHLET P (14T S A ZIEB RE 48
B AT EEE. LR, ERISERZES
ABCEF A4, DIEHFARBCHEE.

xo BEEFEFS

iE. 121Z. [FRTRIEADC,
+5VEL 0Z +5VEFI N SE R

ARk, HEEBES T —1 CONVSTH FREIEA &R
Mo BHE, BraiEm s RS R EE RS Kl
WA RSH B ETFFROHNE, KBRS T
YL E TR IT EHRE. A M AR S 7R
FENV1E B2 W1 i 5 BT (CHSHDN) #5473

CONVST

CONFIGURATION /'

REGISTER UPDATES

tcs

AL ‘
totw —> <—> 4— twre

e A

torw —> ‘—

><DATA IN><
~—ty

D0-D7

D

K 6. GHRIENF

PART BIT/CHANNEL
STATE

NUMBER DO/CHO | D1/CH1 | D2/CH2 | D3/CH3 | D4/CH4 | D5/CH5 | D6/CH6 | D7/CHY
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 = TR (WHH 1E0).

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

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

SAMPLE
INSTANT

/

:rd— taca —»i

CONVST TRACK

-~ W ————————— - ] ———— D

; HOLD TRACK

EOC

:‘d—tEoo—»i 3 |

! ! {CVEOLCD —B1 1 —
EOLC

‘ —N: tquieT = 50ns :‘—
CS
torn — 4_ — tRoH —> —> - tRTC
D A A
oo B - thoL —B -
DO-D11  cHo b { o)
tREQ —N: 34—

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

B 7. FEBL R By F—— 2 A AE 0 LB 1, ARSI A

B — Kt
PRI B 2T JE 3 — U e, T AERAEITTA] (tacq) HF
CONVSTE ALH . X4 CONVST AL T, T/HHf
WAES, £ CONVSTI LB, — HBEus L
MR, B R(GES (EOC)¥4h H — MK F ki
Wt i — NI R B g ST LB IR, T R A
H155 (EOLC) Bk 2K HLF (B 7).
SBT3 — U e, FRAERFERS ] (tacq) W
CONVSTRFHLE o 7 CONVST MK T, T/HHf
RAES, CONVSTH EFIRREE. N T ashiH,
— BRANERI A 2] CLK . WiESR T/H FE R BV 220 R AR (1)
Bl A S, 56— CLKBKHUIFE CONVST ETHIT

22

JEH) 10psH . S35, SMEREH B L TK T 100kHzZ,
DURESR T/H R Bk T R R 220 2458 13I8 R Y
T EOCAS MR I, AT DRI — A g 2R .
WG, 8 308 E R — AR A R 2 R (B 8
% 9.

ANIETEH FRIR SR FNFRRT B, CONVST 7 B AE e U
Ja — AN I e A R 2 B R R m T . WRAE R T AR
H CONVSTZAE ML, M FF S, FHm—
W, FAh, HiEE] ADCHITERETS bR, £ CONVST
19 F B 2 A L0 50ns X K 19 L 2 1k A

(tQUIET)

MAXIMN




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

iE. 121Z. [ERRFEADC,

SAMPLE
INSTANT
<>
| ‘ ()()
CONVST | TRACK HOLD TRACK
o0 ! > ok - Bl LG e 1 VT
CLK o 2 3 12 13 14 15 16 17 18 19 1
o lEocD —p-} i e ——» et
e D) 1 ‘
EOC ‘
W i ! ¥ ¥
1 cony = EOC_’; —» <—lfoLco —> <& {CVEOLCD
EOLC J
—» fUET250ns l—
ﬁ*
ICTR —! t—  — R0 ——B —p! I IRTC
S L : P
D) A \
tacc —> -l TRDL—ME A—
DO-D11 S ( CH3 1Y { cHT )
1REQ—>E :%—

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

B8, Feprid Fe b et (F—— b FEliE 3 Il 7, Sl Ebi o

BEEE 15 R

M IR
ey R R SRR E N O E S A 7 A 8T, K
PTG SRR TN EE . SRR 20,
g W NE S EOC FRIR I InESHER . CSATRl— &
PR P B E RD A ARG, T lS RD
{55 MR
¥ CONVSTE NEH T-ash— kK E)G, %A EOCHA
FIREF. I8 ET, EOCTE 900ns Y kAR K FE
Fo HNEBETERRELEC T, EOCTHESS 131 CLKJAHIM Ty
BRI . O TIRBUR AR, K CSHI RDE MK
P, RSB TR E R k. R RDE N

MAXIMN

BRI T R L. N AER T, T~ EOC F
FEUTTE 225ns AN HE B APEREH 8050, T —4> EOC
TREIEFE=A CLK BN H . 24 e & e g Fn] DL
B, EOLCHRAS FIMILHL .

PRGN
B o s R BT BRI O 55, Tl 8l
ARG P AT . #E EOLCHY MR, # CSHI RD
BHONIRHF, 485 Mg R E T I TR RDIES:
F4 AU L S Bk oy e 48 45 RO B Rk B I P iRE
— R GIR UG, WU Bk R] DL S B R
I 55 — M4 R

23

VIELXVIWN=—CILELXVIN/OLELXYIN-80ELXVIN/IOE I XVYIN—Y0E LXYIN



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

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢§fJ$ﬁ‘i)\§*aﬁ

CONVST

I

|
— )
E0C ONLY LAST PULSE SHOWN

[cVEOLCD — 1 1—

I

__ K teoc ™
EOLC

trTC -> I:N_—

tcTR —» -—

DO-D11 \

tROL —> <—

Mﬁﬂﬁﬂﬂﬁ

TRDH—> <— tquier1 = 50n3—> -—

5

tAcc—> 4— IREQ—» 4—

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

B 9. Fephdi flJa BI—— s 1N lil, bk

LtEE

L, BT EE AL AT R (2 WA E A A
gry. MBS, FLVFeid 1msHYMEERTE], SR)5 530
— YR, B a R . R BT R,
SR AEATAR B e e 7

EHEE
KEE=
FWIRE T, B A PR S o R R L R B e R, A
PRI T PR 0.6pA HLEME). A SHDN i AL
Wit . ¥ SHDN & M FLFRI AT A SCWidiz. SHDN
TR 564 = T CHSHDN -
PSR R Wi I AR MO B . A, 7R
B N IRE 6 7 AR ME AR 7] LS A &
T
2 MAX1304-MAX1306/MAX1308—MAX1310/MAX1312—
MAX1314 % Wi, EOCAHI EOLC N =H T-.
HFHH DO-D1IIRES SHDNIRE TR, 24 CSH
RD MAKHLFHF, Ri SHDNMPRRZSI T, it Do—
DIESRA RN . HAY CSE RD A TR, HFimt

24

AAE Ry BHARAS o M BT e, BCF IR T
B %] 20nA
B W B (SHDNM TR K ash — ki, 5
CONVST_E T 1E F A A Etljéé%ﬂﬁftu}ﬁ, LR
K”%%ﬁ& H T . ST G, FR3)
— YR SEPR e 2 R 1msEl’JFM%H¢I‘Eﬂ°

1B1E KB (CHSHDN)
10 T < BT T RE T DK S e 106 B e 11 G G e T . SR BT IS
S SR Y 0 P ) 3 5 AT DA B AR AU R PR L, R T PR AT
29mA. 1% CHSHDN & NAKRE T, Bk a] 52 b A 8 ik H i
Wi, *THRBUBNEIGEENGELS, 2 WHEEFF
AT o
5 W7 A A 36 H A AT B A8 ) 400 38 3 T SR 11 B i %%%E
B LR AEEE . B 10 TR A ANERE AR R, A R i
PR R A A E R R R e . FERC B W A8 ki —
MHEIEG, B RS EREAE, IFHEERL R
SRR S , FESRBhEE — RSEPR R 2 AT AR B 1 ms A M
MR TA] (twaxp)

MAXIMN




8/4/21818 . 1217, [FREZFADC,

+10V.

+5VEL 0 +5V BN E F

E' ()()
D taca | | g |
—! <
CONVST 55 Iy
CONFIGURATION %% |Ne—__DUMMY FIRST ACCURATE _|—|
REGISTER CONVERSION CONVERSION
UPDATES ‘ START START
WR i 1 )
| CONFIGURATION REGISTER
' _POWERS UP ONE OR
L 4" MORE CHANNELS
D0-D7 (DAY 5
f : )Yy ‘
- twake > 1ms >

1 2 3 4 5

: 12 13 : 1
CLK : 3

E0C —

m
=
|

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

B 10. % Rt A R 1] 38 7 — T~ #E#41838 (CHSHDN = 0, Shabif #pfi=C, b — 1)

S
D taca ! 3 taca 3
- -
CONVST i
CONFIGURATION
REGISTER /'v |~~~ FIRST ACCURATE SECOND ACCURATE ——" |
UPDATES CONVERSION START CONVERSION START
WR
A
I CONFIGURATION REGISTER
; ' POWERS UP ONE OR ‘
‘ © MORE CHANNELS :
D0-D7 /DATAN ! ‘
IN '
1 2 3 4 5 12 13 : 1
CLK :
0 |
EOLC — 3
*CS CAN BE LOW AT ALL TIMES, LOW DURING THE RD CYCLES, OR THE SAME AS RD.

B 11. BHEZHG— HEAHA#EE (CHSHDN = 1, SFasit#pt=C, b —11H)

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

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢,%fJ$ﬁ7)\fe‘“@

T A R AR DLE i b TR A E], ¥ CHSHDN & A

= . CHSHDN N & AP, & — AL 18 # e L

M, TIEERE T TP 2 Eakh . HER
W A% X A JE A& T CHSHDN A R .

B

BB EE

PR 32 o FEL B SR AR 1 MAX1304/MAX 1305/MAX 130652
it 0F 45V A ETEE, AR MAX1308/
MAX1309/MAX 131082t +5v I A BETEHE, A
I MAX1312/MAX1313/MAX 13144241 £10V B
HWABRETEHE . BAEEENTRELE, N3N A,
nzk 3. B 3HIE 477w

mE 28R, WESEEHERES 2.5V (Vrpp)o 1% 2.5VETT
WHBZE v, 7“4 REF+#1 REF-FAJE. & 4817~ COM.
REF+# REF-5 | LY HLE .

SIEBEHE
ANERIEME TAE 7 AGE A BUR R FREEME L ESC B . +2.0V
2 13 0VANEREEHERU N FREEMEIK 30 REF, WA 2017w,

*3 EBEZHKER

REFHHABLGL N s5kQ. KT SN HER E ZFE,

S WL A% 1 R o

HEBJE (MSV)

MSVZEHI L (Vygy) T E ADCAE BB H sk

X o0& +5VEIATEE (R ERR),

et bR B HY TP R

+2.5Ve Xt 25VHI £10VHIAJEE g, &8 mE

JJE 0o

WK 2R, BRI MAX1304/MAX1305/MAX1306
' REFys 5 MSV Z[HH — /A0 e e . 1% ES%
s R AR P AL 2 R B R S, P T AR N R
+2.5VEHE, WAl REFMSLE’J%DDEEF Vmsy 3
Vrepms PR —3, RZETE £3mV LN,

o (B 2% 2 TE DUMR A 2% 1 o . TR WU M AR AR
MSV %215 AGNDAHIE SR MBI E) . REFyq 441

0.01pFHEZA K E] AGND.

KT MSVIIEZ(EEZ W Fde

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, E#H MSV#£T AGND .
*4. BERE
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
Vcowm Vcom = 13/25 x AVpp 2.600 2.600 2.600
VREF+ VREF+ = VcOM + VREF/ 2 3.600 3.850 4100
VREF- VREF- = VcOM - VREF / 2 1.600 1.350 1.100
VREF+ - VREF- VREF- - VREF+ = VREF 2.000 2.500 3.000

26

MAXIMN




8/4/218 18
+10 V.

1515 R #
BHIRM0Z+5VESHE

#° SHE 12070 0 & +5ViATEE MAX1304/MAX1305/
MAX1306 e — it il {546 sk 4. B4 AL (FSR)
& REFHLEM =5, WHF +2. 5VEME T T UMSE +5v

FSR, MiZMEB +2VE +3VEUE Nl IAH N 8] +4v £
+6V FSR. HPATFAIHHE LSBIR/I:
2 X VREF

i 2. 5vEHER 1 LSB%T 1.22mV.

#5 0ZF +5VEMRMERER

iE. 121Z. [FRTRIEADC,
+5VEL 0Z +5VEFI N SE R

B AFEE DL viygy A, HINEREE R +2.5V. RATE
FE R ERERS, SN EIRYR5) REFyg, MSV ¥
5 REFyg 5 —3. MSVEL REFyg L IR 1 B &
F) ADCE R . TWEAEEN . (RERBEEERE, JEi
T E 2R, LABT 2 MSV B ADCHEREAE 2.
fif FSRECN, TEIEHE MSV TR B AN 2 T Bl A (1)
e PR 2% o

WRYE VRprs Vmsy 1T 25 il 4 2 ag mT LU € fan A FRL %
LT 58
Ven, = LSB x CODE g + Viysy - 2.500V

DECIMAL
BINARY equivaLent | 'NPUT ‘(’\g'—TAGE
DIGITAL | DiGITALOUTPUT | )
OUTPUT CODE CODE (v Rier = 12 5v)
(CODE10) REFMS = +<.
1111 1111 1111
 OxFFF 4095 1+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 -

-
T

0x801 1
0x800 A
OX7FF 1

BINARY OUTPUT CODE

0x0003
0x0002 4
0x0001 4
0x0000 -

1LSB= ZXVR“

———+— ——t—tp
2046 2048 2050 4093 4095
(MSV)

INPUT VOLTAGE (LSBs)

MAXIMN

B 12. 0F +5VHERPEEE K

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

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢,%fJ$ﬁ7)\fe‘“@

SIRIE +5VES1E

F* o ME 130K 5V ATERE MAX1308/MAX1309/
MAX1310 8 Z# Hl MY 15 K% . FSRIE REFHER Y
e WHEB +2.5VEMET AT ITRE] +10V FSR, TAMB +2V
2 3VEME T RN AR +8VE +12VHY FSR. FI L
T aatE LSBRYR/N:

4 X VREF

1LSB = 572

ffi 2 5VEUERS 1 LSB% T 2.44mV s

#6. +5VIMRERILDR

o AT A Vggy B BH MSV = AGND, i ALL O
AXFFR . MR E & P EE RS, AR LR R
W5 MSV. MSV LB HAEH A& B ADCE R .
TR EN . REBEERERE, T Bm s,
PIBE % MSVIWRI{E ADCHEREAZ . A FSRE K,
TEZERE MSV IS R T A B 3 4D A AR BR 2% 04

R4 VREER® VMsvﬂ]_I_‘]Eﬁrﬁlﬁﬂ'Jﬁ—ﬁﬁgjuﬁﬁ/—ﬂﬁﬂj\%ﬁ,
MM 2205
VCH7 =LSB x CODE g + Vpmsy

TWO’s DECIMAL INPUT VOLTAGE
EQUIVALENT
COMPLEMENT |  \1TAL QUTPUT V)

DIGITAL OUTPUT VREF = +2.5V

CODE CODE Vmsv =0

(CODE10) mMsv =

0111 1111 1111 =

OxTEF +2047 +4.9988 + 0.5 LSB
0111 1111 1110 =

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

0x001 +1 +0.0037 + 0.5 LSB
0000 0000 0000 =

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

ONFFF -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 1
Ox7FD
Ox7FC

0001 + g
0X000 - -t ----- - e mmeem oo oee
OCFFF + !

0x803 A

0x802 - AxVegr |
04801 88= = |

0XB00 k- oo TN 8

-
T

TWO'S COMPLEMENT BINARY OUTPUT CODE

——+—+— — ——+—+
-2048 2046 A0 41 12045 +2047
(MSV)
INPUT VOLTAGE (Vg Vivisy IN LSBs)

28

B 13. 25V R HEAZE 1 5L

MAXIMN




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

MRt +10VEEfE  WAGELL vygy AH R HEE MSV = AGND, fiLALL 0
#F THE 148 10V ATEE MAX1312/MAX 1313/ ARAR SR R JHE E SCHY A HLIRI, ST LI IR

— s X3 MSV. MSV EHIBE R M5 2 ADCE R .
MAX1314 1) ZZEHil# MY %2 R 4. FSR & REFHLERY/A e . Lema A
fif PIE6 42 5SVIEME FATLAE) 420V PSR, mishas T n IREEED. MBI, JAETL 205,

SVE VI F A LU 3% 416V +24vHy psR. 4D MSVIUIE ADCHEAER 2. MR FSRALK,

FIDLF A S8 LSBII /b TEIEHE MSV TRV 7 75 R B o A iU A i PR 2% o
4 VREER® VMS\/*[I‘{AI&‘FEIJ};%Uﬁéﬁﬁgjuﬁﬁm%ﬂ)\%
8 X VREF e, BT ARLIE:
158 =51 Vey = LSB x CODE
CH_= X 10 + VMmsv

i 2 5VEUERS 1 LSBT 4.88mVe

R7. 10V MERILR

TWO’s DECIMAL INPUT VOLTAGE
COMPLEMENT EQUIVALENT V) A
o 8 X VREF <= = - cmmmm e
DIGITAL ouTpyT |DIGITALOUTPUT |y, o5y ol e "A
CODE CODE Visy = 0 OX7FF 1 ! :
(CODE10) wo OFFET !
S Ox7FD T w ‘
0111 11111111 = 5 0dFC T 3
OxTEF +2047 +9.9976 + 0.5 LSB E ! ) 3
x :
— (a4
01111111 1110 = +2046 +9.9927 + 0.5 LSB = 0x001 4
OX7FE S (000 -
S OxFFF A
0000 0000 0001 = +1 +0.0073 + 0.5 LSB =
0x001 =
o
0000 0000 0000 = @
0000 0 0.0024 = 0.5 LSB S 003
0x802
1111 1111 1111 = ] ] 04801 1
OXEEF 1 0.0024 + 0.5 LSB 0800 |
1000 0000 0001 = 2047 -9.9927 + 0.5 LSB —2648 I —2646I I —I1 (I] +I1 +20I45 I+2(;47 g
0x801 (MSV)
_ INPUT VOLTAGE (VgH,_ - Visy IN LSBS)
1000 %?(%%gooo -2048 -9.9976 + 0.5 LSB

B 14. 10V IR HESE 3 5L

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

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

STHEYE
MAX1304-MAX1306/MAX1308-MAX1310/MAX 1312~

B NP SR A5 ) 5l 2T HE B e e BRI ISR AR I B S 4h,
Z T i A FEL T YOS L A P T LA SR 4t 30 45 PO A% SRR

MAXI3 14 RHBLEBIRE (8 15) MF e, xeegep  IZESBE.
F 1 SRR A LB T L4522 2 0 DSPRTIE, R
NI
MAX1308
DSP < > 12-BIT >_ ™
ADC
\/
IGBT CURRENT DRIVERS

CURRENT é> Ipraser
IPHASES  SENSOR (T —J
™

IPHASE2 E_)
]

I

PHASE1

PHASE 3 PHASE 2

3-PHASE ELECTRIC MOTOR

(11

POSITION
ENCODER

B 15. 3HBYLER]

30

MAXIMN




8/4/21818. 1217 [FH1EIFEADC,
+10V. +5VELOZE +5VEEHIENEE

SIBRMAFS 10 8 ML LA £ R A0 DSPILIE, A A N R A
QIR E A MR (8 16) A%, Fnbpre RIS R EOR R E

MNAXI/V
MAX1312
TH 12-8IT <—>» MICROCONTROLLER
________ ADC
v BUFFERs /. \ [\ I
' AND INPUT :
1 PROTECTION !
! 1
Vp3 Vp1  VNEUTRAL Vp2 b3 [lp2 |lPn |lp1
CURRENT
TRANSFORMER
W
PHASE 1 _ N
LOAD
. AAAT T
POWER NEUTRAL *o—o YY) -
GRID CURRENT
TRANSFORMER
CURRENT
TRANSFORMER
R 2 % % Y
PHASE 2
PHASE 3
AN
CURRENT  —
TRANSFORMER

B 16. 3R

MAXIMN 31
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MAX1304—-MAX1306/MAX1308—-MAX1310/MAX1312-MAX1314

8/4/218

iE. 121Z. [EARFEADC,

+10V. iva0§+5v¢§fJ$ﬁ‘/7)\§fe‘“E

k. EMS
KB AR LR, 15 BRI R E AR, R B AR AT 2
B, W TFEE S SHEEE SR MHEE. 5
LB F T AR EE AT JUHREBIZ), BFTIZ%
ANEET ADCHBEM T 7.

B 170 RN ARG g T . fE AGNDAR
B S, 7E DGNDALHE S FUF 3t i o 4 T A B
HE BB S A B R S
ol TAEME S B/, R R B AYIR [ B 2 R AT RE A, IF
FLBH BT AT BB AR o A5 F04 1l R0 45 7 2 R TR
.

FLUR R Y & A 7S S B AIC ADCERE, TEBRSRME 1961 2L
PR30 T 2 200 FEL A0 DL F U 55 2% B B . 7EJRUA]
RESEIE S 7, Mo ApFHRAZ#EA AVpp El FH
1 AGND5Il. AVppS AGND BRI 5 73 5102 51
5510 2. 51 145518 15+ 51 165511 17. R,
TERRESIE 13 DA B 7 T 2 2pF FL A4 S0 FL U 5% %
FHF . TERV BRI AR T, o1 pFRA S5 B%
B4 DVpp®! HHM K DGND5IM. DVpp5 DGNDHIXF
N 5| A 5251 24 551 25 51 38 551 39,
AR YRR AR, W] SR G SR A K S P A,
B 1757w

EX
A IEL M (INL)
INL 2 SEFR A% i bR BUE %Eﬁzaﬁﬂﬁé X3¢ 0 2 R
LR ESWMEIREHERE, XEELRES RN
Uity ) 2
W7 IEL1# (DNL)

DNLAELFRE KT ES 11> LSBHMME 2 . XX gy
skt EHAFCF RSN DNLEC Z i, Hf

BZEEN FRECETERSSEERY . /T £1 LSBHY
DNLIXZ NS HERT (ADC), 1 £ B 1) % 3
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