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ABSOLUTE MAXIMUM RATINGS

AVDD1to AGNDT ..o -0.3V to +6V CHO-CH7 to AGND1
AVDD2 to AGND2 ..o -0.3V to +6V REF, REFCAP to AGND1

DVDD to DGND...........

DVDDO to DGNDO .....
DVDD tO DVDDO e vvveeeiieieeeeeeeeeeeeeeee e -0.3V to +6V
DVDD, DVDDO t0 AVDDT cvvvvvvieeeeeeeeeeeeeeeecc -0.3V to +6V

AVDD1, DVDD, DVDDO to AVDD2.

DGND, DGNDO, AGND3, AGND2 to AGND1 ......

CS, SCLK, DIN, DOUT, SSTRB to

..... -0.3V to (DVDDO + 0.3V)

-0.3Vto +0.3V

..-0.3V to +6V Operating Temperature Range
Junction Temperature
Storage Temperature Range
Lead Temperature (soldering, 10s)

-6V to +6V
-0.3V to (AVDD1 + 0.3V)
..-0.3V to +6V Continuous Current (aNy PiN) ....ooovviiiiiiiiees +50mA
0.3V to +6V Continuous Power Dissipation (TA = +70°C)

20-Pin TSSOP (derate 11mW/°C above +70°C) .......... 879mwW
24-Pin TSSOP (derate 12.2mW/°C above +70°C) ....... 976mwW
-40°C to +85°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

(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.5MHz (50% duty cycle),
external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1{, maximum single-ended bipolar input range
(£VREeF), Cpout = 50pF, CssTRB = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC ACCURACY (Notes 1, 2)
Resolution 16 Bits
) ) MAX130_A 1.0 +2
Integral Nonlinearity INL LSB
MAX130_B +1.0 +4
Differential Nonlinearity DNL No missing codes -1 +2 LSB
Transition Noise External or internal reference 1 LSBRrMS
) ) Unipolar 0 +10
Single-ended inputs -
Bipolar -1.0 +10
Offset Error - mV
Differential inputs Unipolar 0 +20
(Note 3) Bipolar -2.0 +£20
Channel-to-Channel Gain . . o
Matching Unipolar or bipolar 0.025 %FSR
Channel-to-Channel Offset Error . )
Matching Unipolar or bipolar 1.0 mV
. Unipolar 10
Offset Temperature Coefficient - ppm/°C
Bipolar 5
) Unipolar 5
Gain Error - %FSR
Bipolar +0.3
) - Unipolar 1.5
Gain Temperature Coefficient - ppm/°C
Bipolar 1.0
Unipolar Endpoint Overlap Negatlve unipolar full scale to positive 0 20 LSB
unipolar zero-scale
DYNAMIC SPECIFICATIONS fiN(SINE-WAVE) = 5kHz, VIN = FSR - 0.05dB, fsampLE = 130ksps (Notes 1, 2)
Differential inputs, FSR = 2 x VREF 90
) ) ) ) Single-ended inputs, FSR = VReF 88
Signal-to-Noise Plus Distortion SINAD - - dB
Single-ended inputs, FSR = VRer / 2 85
Single-ended inputs, FSR = VRer / 4 80 82
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ELECTRICAL CHARACTERISTICS (continued)

(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.5MHz (50% duty cycle),
external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1{, maximum single-ended bipolar input range

(£VREeF), Cpout = 50pF, CssTRB = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Differential inputs, FSR = 2 x VRer 90
) } ) Single-ended inputs, FSR = VREF 88
Signal-to-Noise Ratio SNR - - dB
Single-ended inputs, FSR = VRer / 2 85
Single-ended inputs, FSR = VRer / 4 82
Total Harmonic Distortion
(Up to the 5th Harmonic) THD 98 ds
Spurious-Free Dynamic Range SFDR 92 99 dB
Aperture Delay tAD Figure 21 15 ns
Aperture Jitter tad Figure 21 100 ps
Channel-to-Channel Isolation 105 dB
CONVERSION RATE
External clock mode, Figure 2 114
Byte-Wide Throughput Rate fsampLE | External acquisition mode, Figure 3 84 ksps
Internal clock mode, Figure 4 106
ANALOG INPUTS (CHO—CH3 MAX1303, CHO—CH7 MAX1302, AGND1)
Small-Signal Bandwidth All input ranges, VIN = 100mVp-p (Note 2) 1.5 MHz
Full-Power Bandwidth All input ranges, VIN = 4Vp-p (Note 2) 700 kHz
R[2:1] = 001 -VREF / 4 +VREF / 4
R[2:1] =010 -VREF /2 0
R[2:1] = 011 0 +VREF /2
Input Voltage Range (Table 6) VCH_ R[2:1] = 100 -VREF / 2 +VREF /2 V
R[2:1] = 101 -VREF 0
R[2:1] = 110 0 +VREF
R[2:1] = 111 -VREF +VREF
mgeD\'/f;if;gi ;”gaelog Common- | bR | DIFSGE = 1 (Note 4) 475 +5.50 v
Common-Mode Rejection Ratio CMRR DIF/SGL = 1, input voltage range = =VRer / 4 75 dB
Input Current ICH_ -VREF < VCH_ < +VREF -1500 +650 A
Input Capacitance CcH_ 5 pF
Input Resistance RcH_ 6 kQ
/XU 3
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ELECTRICAL CHARACTERISTICS (continued)

(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.5MHz (50% duty cycle),
external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1{, maximum single-ended bipolar input range
(£VREeF), Cpout = 50pF, CssTRB = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symsoL | CONDITIONS | MmN TYP  mAX | uniTs
INTERNAL REFERENCE (Bypass REFCAP with 0.1uF to AGND1 and REF with 1.0pF to AGND1)
Reference Output Voltage VREF 4056 4.096 4.136 \
Reference Temperature o
Coefficient TCReF +30 ppm/°C
o REF shorted to AGND1 10
Reference Short-Circuit Current IREFSC mA
REF shorted to AVpp -1
Reference Load Regulation IREF = 010 0.5mA 0.1 10 mV
EXTERNAL REFERENCE (REFCAP = AVpp)
Reference Input Voltage Range VREF 3.800 4.136 Vv
REFCAP Buffer Disable AVDD1 AVDD1
Threshold VRCTH | (Note 5) -0.4 -0.1 v
VREF = +4.096V, external clock mode,
external acquisition mode, internal clock 90 200
Reference Input Current IREF mode, or partial power-down mode WA
VREF = +4.096V, full power-down mode +0.1 +10
External clock mode, external acquisition
” ) mode, internal clock mode, or partial 20 45 kQ
Reference Input Resistance RRer power-down mode
Full power-down mode 40 MQ
DIGITAL INPUTS (DIN, SCLK, CS)
) 0.7 x
Input High Voltage Vv \
P g g IH DVbDOo
0.3 x
Input Low Voltage \ \
p g IL DVbDo
Input Hysteresis VHYST 0.2 Vv
Input Leakage Current IIN ViN = 0to DVppo -10 +10 pA
Input Capacitance CIN 10 pF
DIGITAL OUTPUTS (DOUT, SSTRB)
DV =475V, | =10mA 0.4
Output Low Voltage VoL bbo SINK vV
DVppo = 2.7V, IsINK = BmA 0.4
Output High Voltage VOH ISOURCE = 0.5mA D_Vgao y
DOUT Tri-State Leakage Current IDDO CS = DVppo -10 +10 PA
POWER REQUIREMENTS (AVpp1 and AGND1, AVpp2 and AGND2, DVpp and DGND, DVppo and DGNDO)
Analog Supply Voltage AVDD1 4.75 5.25 V
Digital Supply Voltage DVpp 4.75 5.25 V
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ELECTRICAL CHARACTERISTICS (continued)

(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.5MHz (50% duty cycle),
external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1{, maximum single-ended bipolar input range
(£VREeF), Cpout = 50pF, CssTRB = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

E1T16{ZADC

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Preamplifier Supply Voltage AVpD2 4.75 5.25 V
Digital /O Supply Voltage DVppo 2.70 5.25 v

External C|OCK mpde, Internal reference 3 3.5
AVpD1 Supply Current IAVDD1 ixézza(ifii?ellrlslat:on mA
clock mode External reference 25 3
oo 2 | m
s | m
02 1 | m
Partial power-down mode 1.3 mA
Total Supply Current
Full power-down mode uA
Power-Supply Rejection Ratio PSRR All analog input ranges +0.5 LSB
TIMING CHARACTERISTICS (Figures 15 and 16)
External clock mode 272 62
SCLK Period tcp External acquisition mode 228 62 ys
Internal clock mode 100 83
External clock mode 109
SCLK High Pulse Width (Note 6) tCH External acquisition mode 92 ns
Internal clock mode 40
External clock mode 109
SCLK Low Pulse Width (Note 6) toL External acquisition mode 92 ns
Internal clock mode 40
DIN to SCLK Setup tDs 40 ns
DIN to SCLK Hold tDH 0 ns
SCLK Fall to DOUT Valid tbo 40 ns
CS Fall to DOUT Enable tpv 40 ns

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.5MHz (50% duty cycle),
external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1{, maximum single-ended bipolar input range
(£VREeF), Cpout = 50pF, CssTRB = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CS Rise to DOUT Disable tTR 40 ns
CS Fall to SCLK Rise Setup tcss 40 ns
CS High Minimum Pulse Width tcsPw 40 ns
SCLK Fall to CS Rise Hold toSH 0 ns
SSTRB Rise to CS Fall Setup (Note 4) 40 ns
DOUT Rise/Fall Time CL = 50pF 10 ns
SSTRB Rise/Fall Time CL = 50pF 10 ns

Note 1: Parameter tested at AVpp1 = AVpp2 = DVpp = DVppo = 5V.

Note 2: See definitions in the Parameter Definitions section at the end of the data sheet.

Note 3: Guaranteed by correlation with single-ended measurements.

Note 4: Not production tested. Guaranteed by design.

Note 5: To ensure external reference operation, VRercap must exceed (AVpp1 - 0.1V). To ensure internal reference operation, VREFCAP
must be below (AVpp1 - 0.4V). Bypassing REFCAP with a 0.1uF or larger capacitor to AGND1 sets VREFCAP = 4.096V. The tran-
sition point between internal reference mode and external reference mode lies between the REFCAP buffer disable threshold
minimum and maximum values (Figures 17 and 18).

Note 6: The SCLK duty cycle can vary between 40% and 60%, as long as the tcL and tcH timing requirements are met.

BB TE4F4
(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.5MHz (50% duty cycle),
external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1, maximum single-ended bipolar input range
(£VREF), Cpout = 50pF, CssTrB = 50pF; unless otherwise noted.)

ANALOG SUPPLY CURRENT PREAMPLIFIER SUPPLY CURRENT DIGITAL SUPPLY CURRENT
vs. ANALOG SUPPLY VOLTAGE vs. PREAMPLIFIER SUPPLY VOLTAGE vs. DIGITAL SUPPLY VOLTAGE
2,60 _ = % _ 5 0.90 _ -
EXTERNAL CLOCK MODE E ” EXTERNAL CLOCK MODE g EXTERNAL CLOCK MODE E
|| — 2 |
255 Z g
[ 5 ‘ ‘ 0.85 e
[ . 2 ] : 1z
- Ta=485°C | | L — iy a5 ‘ /// Z
& = — Ta=+85°C —
o . goo [ oz
5 245 Taz 20 5 = e
= | = 19 Ta=+25°C 3 — L~
— 0.75 = g e
240 Tp =-40°C——= 18 |~ | Ta=-40°C
" | 17 Th=-40°C e
2.35 A 0.70
16
230 15 0.65
475 485 495 505 515 52 475 485 495 505 515 52 475 485 495 505 515 525
AVpp1 (V) AVppa (V) DVpp (V)
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(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.5MHz (50% duty cycle),

external clock mode, VREF = 4.096V (external reference operation), REFCAP = AVpp1, maximum single-ended bipolar input range
(£VREF), Cpout = 50pF, CssTrB = 50pF; unless otherwise noted.)

DIGITAL 1/0 SUPPLY CURRENT
vs. DIGITAL 1/0 SUPPLY VOLTAGE

ANALOG SUPPLY CURRENT
vs. ANALOG SUPPLY VOLTAGE

0.28 _ . 0.55 —_— -
026 EXTERNAL CLOCK MODE E PARTIAL POWER-DOWN MODE E
. 5 S
0.24 — —1= 053 . z
-
022 |7, 250 [ —T Ta=+85°C | |+ ——
= L e _ | T |
£ =< 051
. Ta=+25°C < -
801 e | 5 Ta=425°C | |
' o
= \ = 049 T
0.16 Ta=-40°C— Ta=-40°C_ | | ——1—
’ L — 047
0.12
0.10 0.45
4.75 485 4.95 5.05 515 525 475 485 4,95 5.05 515 525
DVppo (V) AVpp1 (V)
PREAMPLIFIER SUPPLY CURRENT DIGITAL SUPPLY CURRENT

vs. PREAMPLIFIER SUPPLY VOLTAGE

vs. DIGITAL SUPPLY VOLTAGE

020 ———————— . 0136 ——————— .
PARTIAL POWER-DOWN MODE | | £ PARTIAL POWER-DOWN MODE P
Ta=485C [ 0.134 ] = g
0.18 K 0132 Ta=+85°C H
L1
= = 0130
Z 016 z =
g ! = £
5 Ta=+25°C L 5 0128
= =)
=014 ] = o1
//TT= L40°C 0.126
0.124 Th=-40°C ]
. i
0.12 __’—*
0.122 Ta=+25°C
0.10 0120 | | |
475 4.85 4.95 5.05 515 5.25 4.75 4.85 4.95 5.05 515 5.25

M AXIMN

AVppz (V)

DVpp (V)
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BRI T (FHM (%)

(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.5MHz (50% duty cycle),
external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1, maximum single-ended bipolar input range

(£VREF), Cpout = 50pF, CssTrB = 50pF; unless otherwise noted.)

lavop1 (MA)

Ipvpp (MA)

3.0

2.5

2.0

18
16
1.4
12
1.0
0.8
0.6
0.4
0.2

0

ANALOG SUPPLY CURRENT

vs. CONVERSION RATE

EXTERNAL CLOCK MODE

e

MAX1302/03 toc08

PARTIAL

v
POWER-DOWN MODE /
/

/

FULL

POWER-DOWN MODE

50 100 150
CONVERSION RATE (ksps)

DIGITAL SUPPLY CURRENT

vs. CONVERSION RATE

200

foLk = 7.5MHz (NOTE 6)

EXTERNAL CLOCK MODE,

PARTIAL POWER-DOWN MODE/’

7

I

/|

y74

/4

FULL POWER-DOWN MODE

“

0

50

100

150

200

CONVERSION RATE (ksps)

IavDD2 (MA)

Iovopo (MA)

25

20

15

0.6

0.5

0.4

0.3

0.2

0.1

PREAMPLIFIER SUPPLY CURRENT

vs. CONVERSION RATE

foLk = 7.5MHz (NOTE 6)
\ \

MAX1302/03 toc09

EXTERNAL CLOCK MODE

FULL POWER-DOWN MODE,

—

PARTIAL POWER-DOWN MODE

o

50 100 150
CONVERSION RATE (ksps)

200

DIGITAL 1/0 SUPPLY CURRENT

vs. CONVERSION RATE

foLk = 7.5MHz (NOTE 6)
|

T
EXTERNAL CLOCK MODE

MAX1302/03 toc11

/f

P

p

4

FULL POWER-DOWN MODE,
PARTIAL POWER-DOWN MODE

50

100

150

CONVERSION RATE (ksps)

200

Note 6: For partial power-down and full power-down modes, external clock mode was used for a burst of continuous samples. Partial
power-down or full power-down modes were entered thereafter. By using this method, the conversion rate was found by
averaging the number of conversions over the time starting from the first conversion to the end of the partial power-down or
full power-down modes.
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(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.56MHz (50% duty cycle),
external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1, maximum single-ended bipolar input range

(£VREF), Cpout = 50pF, CssTrB = 50pF; unless otherwise noted.)

EXTERNAL REFERENCE INPUT CURRENT GAIN DRIFT
vs. EXTERNAL REFERENCE INPUT VOLTAGE vs. TEMPERATURE

0.16 ; . 0.10 .
ALL MODES 5 008 | | g
z g ' +Vper BIPOLAR RANGE |2
= g 0.06 E
Z 015 : |
& s _ o4 +VRer/2 BIPOLAR
=) / s 0.02 |
=] L & . -
5 014 = £ 0 —
i 1 =00
o / (&)
z -0.04 — ]
Z 013 : +Vger/4 BIPOLAR
= -0.06
- -0.08
0.12 -0.10
380 385 390 395 400 405 410 415 40 A5 10 35 60 8
EXTERNAL REFERENCE VOLTAGE (V) TEMPERATURE (°C)
CHANNEL-TO-CHANNEL ISOLATION COMMON-MODE REJECTION RATIO
vs. INPUT FREQUENCY vs. FREQUENCY
fsampLE = 115ksps E fsampLE = 115ksps
=Vacr BIPOLAR RANGE g 10T Vper BIPOLAR RANGE
20 [CHOTO CH2 g 0
=
— w0 -30
= @ -4
£ 60 g 50
e
2 I
-80
e 10 TN
ol -80 ™
-100 ]
EEl -90
120 -100 |
1 10 100 1000 10000 1 10 100 1000 10,000
FREQUENCY (kHz) FREQUENCY (kHz)
DIFFERENTIAL NONLINEARITY
vs. DIGITAL OUTPUT CODE FFT AT 5kHz
20 _— o 0 2
fsamPLE = 115ksps £ fsampLE = 115ksps £
15 | +Vger BIPOLAR RANGE 2 20 INSNEWAYE = SkHz |2
: +Vacr BIPOLAR RANGE |
10
0
_ 05 )
A w60
0 =
= S -80
05 =
10 -100
A5 120
20 140
0 16384 32768 49152 65535 0 10 20 30 40 50
DIGITAL OUTPUT CODE TEMPERATURE (°C)

M AXIMN

OFFSET ERROR (mV)

INL (LSB)

SNR, SINAD (dB)

OFFSET DRIFT
vs. TEMPERATURE
10 =
08 g
06 =
o +VRgr/4 BIPOLAR RANGE
02 \ /|
0 X\
=
-02
-04 /
+VRer BIPOLAR
-0.6
-0.8
-1.0
-40 -15 10 35 60 85
TEMPERATURE (°C)
INTEGRAL NONLINEARITY
vs. DIGITAL OUTPUT CODE
20 —_— -
fsampLE = 115ksps 3
15 | +Vper BIPOLAR RANGE z
=
10
-15
-2.0
0 16,384 32,768 49,152 65,535
DIGITAL QUTPUT CODE
SNR, SINAD, ENOB
vs. ANALOG INPUT FREQUENCY
MAX1302/03 toc2!
100
% =
LT
& \\\ ™
70 SN SR 1111
N 11
60 SINAD
50 \
w P A—f—————
ENOB
30
20
| fsampLE = 115ksps
10 | +Vper BIPOLAR RANGE
O L L LIl Ll
1 10 100 1000
FREQUENCY (kHz)
9
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I T fER 1 (48)
(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.5MHz (50% duty cycle),

external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1, maximum single-ended bipolar input range
(£VREF), Cpout = 50pF, CssTrB = 50pF; unless otherwise noted.)

SNR, SINAD, ENOB -SFDR, THD
vs. SAMPLE RATE vs. SAMPLE RATE
100 HHH' ‘ ‘ — — 16 0 T TTTTT T T
$NR, SINAD fin(SINE wavE) = 5kHz
AL— 0 | =Vier BIPOLAR RANGE
80 &l Hi 14
ENOB
g = g -0
= 60 122 =
= S z
@B 8 o -60
< 4 10 & =
w 0 *80
20 8 TH
-100 : =
fIN(SINE WAVE) = SkHz v =i /ﬁ
+Vier BIPOLAR RANGE “SFDR
0 ey -120 —L
0.1 1 10 100 1000 0.1 1 10 100 1000
SAMPLE RATE (ksps) SAMPLE RATE (ksps)
-SFDR, THD ANALOG INPUT CURRENT
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT VOLTAGE
0 9 15 3
fsampLE = 115ksps E £
+Vger BIPOLAR RANGE s g
20 REE g _ 10 1°
E z e
e I B e o e o i e R ARl = 05 //
= g
o = /
= 60 S 0
o )
- Vi 2 e
X o =
T80 Al S 05 <
e gl g pd -
00— [HD LT -SFOR = 10
-120 -15
1 10 100 1000 6 4 2 0 2 4 6
FREQUENCY (kHz) ANALOG INPUT VOLTAGE (V)

SMALL-SIGNAL BANDWIDTH

N\

MAX1302/03 toc25

ATTENUATION (dB)
&

-20

-25

-30
1 10 100 1000 10,000

FREQUENCY (kHz)

10 MAXIN
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£E1T16{ZADC

I T fERS 1 (42)

(AVpp1 = AVpp2 = DVpp = DVppo = 5V, AGND1 = DGND = DGNDO = AGND2 = AGND3 = 0, fcLk = 3.56MHz (50% duty cycle),

external clock mode, VRer = 4.096V (external reference operation), REFCAP = AVpp1, maximum single-ended bipolar input range
(£VREF), Cpout = 50pF, CssTrB = 50pF; unless otherwise noted.)

NOISE HISTOGRAM
FULL-POWER BANDWIDTH (CODE EDGE)
0 35,000 .
\ 65,534 SAMPLES g
10 N 30,000 ——— 5
\ g
_ 25,000 =
s 0 2
ju
= &5 20,000 —
= 30 o
= =3
& £ 15,000 =
= -40 =
\I 10,000 =
50 5000 ||
-60 0 ] 1
1 10 100 1000 10,000 32,769 32,770 32,771 32,772 32,773 32,774
FREQUENCY (kHz) CODE
NOISE HISTOGRAM
(CODE CENTER) REFERENCE VOLTAGE vs. TIME
40 000 - . . . . - - . MA‘XBQZ/‘?HID(:ZQ
' 65,534 SAMPLES E
35,000 g
30,000 g
®
= 25,000 1V/div
S
& 20,000
[aa)
=
> 15,000
10,000 o
5000
0 | —— | — R
32,767 32,769 32,771 32,773 -
2768 32,770°"" 32772 Amsfdiv
CODE

M AXIMN 1
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E1T16{ZADC

5| i B
5| B »
MAX1302 | MAX1303| 1 gl
1 5 AVppy | TIMBRHALIEL, 4§ AVDp; 5 +4.75V 525V ALIRFALRATE . 0.1 pF UK AVpp) 58 5
AGNDI.
2 3 CHO HEU 6 A GEIEO.
3 4 CH1 R A 1.
4 5 CH2 LEOL I PNTBIEPR
5 6 CH3 PRALL S A 3.
6 — CH4 B A GEiE 4.
7 — CH5 U A GEIES.
8 — CH6 BRI A GHIE 6.
9 — CH7 DL A G E 7.
o IRHL AR T A, 24CS RGN, SR 7E SCLK A9 _E T i DINE 6 # A gk . [RII 24 CS KT,
10 7 ¢S] %%GEESCLKE@TF%E})\DOUTEM@EHQ L CS HEht, ¥ 20 SCLKFIDIN (kA48 4k, DOUT A
B .
1 8 DIN | ARSI A . TS AR, BORAESCLK I EFHERSRASS1E. 4TS KT, 442 DIN
R
FEWORZSHE R . 2SR PN B B, SSTRB A b ThF 28 7 75 2 M A P52 LA U © 28 e 4 B
12 9 SSTRB | 4 TAEF A ERIF e s, SSTRBIALRFHKHET-. RIECS AMIRA, SSTRBARAR &4 =4
i, RS AL TMI0%.
13 10 SCLK | ATRTERHIA . MTSHEN, SCLKK BRI 48 ADINAIES tDOUT. 4TS Wit , 528 SCLK
Ak
1a 11 DouT | BATEdES . TSR, Hla7E SCLKAY 5 FREIRTF S HDOUT. 4TS A, DOUT S
RPLAS.
15 12 DGNDO | #{1/O#s. DGND. DGNDO. AGND3. AGND2FIAGNDI M| —ie.
16 13 DGND | ##i. DGND. DGNDO. AGND3. AGND2FIAGND1 M4 TE — .
. 14| Dvopo | ETVOHBHIER A 4§ DVppo 5 +2.7V  +5.25V RSHUEAEE . i —1-0.LuFFL A4 DVppo
2% % DGNDO.
18 15 DVop | BCFHUHESIA. HDVpp 5+475V E+5.05V MRHLEARE . (/] — 0. 1pFEARK DVpp 5
DGND.
19 16 REFCAP B R R SR B A 5. SR A ANERIEMERY, ¥ REFCAP S AVpp A% . R AMEBEMER, H—40.01pF
H1 206 REFCAP 35 #% 51 AGNDI1 (Vrgrcap = 4.096V).
20 17 REF FEUE SR /ADC I HER A . SR FIANEBIEUERT, SV 25 REF4R At —1~3.800V | 4.136V [ MR FE fE HLFE .
KA EREAERT, B — S I pFHZACK REF 358 2] AGNDL, FF H VRgr = 4.096V £1%.

12
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5| B RA (%)
5[ B
ko I ok
MAX1300 | MAX1301 & e
29 18 AGND3 | TEUME 53, AGND3JEADCH) 2% i . # AGND3 5 AGNDI4HiE. DGND. DGNDO. AGND3.
AGND2HIAGND1 M52 1E — L .
22 19 AVDD2 Féﬁ%ﬂﬁ%me Hs AVppp5+4.75V E +5.25V HL IR LR AR . 3 i — 4>0.1pF LA K AVppy 52 B 51
3 20 AGND2 | M. MIZHBb IS M9 K 29 AGND] £ 54%. DGND. DGNDO. AGND3. AGND2F
AGNDI1 IMJIGEHTE — 2.
24 1 AGND1 | #ifl#s1. DGND. DGNDO. AGND3. AGND2FIAGNDI 4451 — 2.

5.0V

5.0V

O.TMF% 0.1uF 0.1uF

AVpp2 AVpp1 DVpp 33y

CHO I
[4-20mh_>——{CHi DVppo [—@—6—{ Vi
T o Lo
CH3 M%jgcxx
%_ g:g maxam sck
[ TEMPERATURE >

MAX1302 —
CHe cs 10
CH7 DIN MOS
In REF SSTRB 110
1 AGND1 DOUT MISO
I J:_ _L—REFCAP Vss
= OWFI AGND2 AGND3 DGND DGNDO %7
— \V4
1. S 70 7 L
IEYAERE MAXI1302 BA7 8 i S 10U A8 18 504 % 22 70 @ i (WA

MAX1302/MAX1303 £ &2, K. 160 B iE I 1}
ADC 2R F+5V BB R AL, JF B M 7R, fif
2.7V R 525V RGE 1R, XK 166 ADCHF A 37 5 B
HI 4 2253 0 AR PR R AR FR(T/H) FLES . e B (5 5
AF, A R L A PR S ) b FR 7 DL 19 - ViRr 21 1
VRErE1+2 x Vrpp. IR 5 6 ] 38 i 5004 2 72 52 80 2 Fl
TE AC RN ACHE R . A B AR (nP) R 4 5l 1T SPI/QSPY/
MICROWIRE He 25 9 2 742 O #EA 74541 .

MAXIN

Bl BORL R BRI 7 HE ) . MAX1303 BA 4 % B b
P A GE T ok 2 B 254l TE . B — B A E ]
T 3 A S SRR T A T B A AT (0 &+ VRpp/2-
V220, 02 +Vgeps -VRer 2 0. +VRep/4. = VRpp/2#1
iVREF)iﬂ?’ﬁJ%%ﬁ)\?ﬁlﬁ(ivREﬂz\ iVREF*D +2 X VREp)a
A, BT B A ) B 6V AR . &S R
TEP) B PR S AN S e L o T ) e 2

13
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1 1=3 = 1O
8/41BIE, +VRer ZEEHN -
4= AN

E1T16{LADC

B
o fd TAEM BRI A, MAX1302 FIMAX 1303 29 H %
B A — BB S AL ST A YR . R LTS A ST LI .
K HAMS A AVpp1~ AVppy. DVppAIDVppo HLIEAEHL,
AR R AEMEBE . B — PP R e R T BE RE I AR 19 L
E¥AVppr. AVppp MIDVpp i — e, DLJ7 (i %
. [FIETE R ] RE S IE #5141 0 B # AGNDL. AGND2.
AGND3. DGNDFIDGNDOZE#7E — & . 43 FI# JH0. 1 pF AL
B — A (I L E R S5 I B R N R S (R ).
T BB R AR AR, U 386 0 — A~ 10pF LR 5 0.1pF
S LA IRER .

HHETF

MAX1302/MAX1303 ADC Rk &4 BB L TF 74
(SAR)EEH A, FF4R LR L T/HAE B, " (S 55
WA 16N BT A . B SR G N i NS, I
A YRR VB AR RO Y A ST

£ 1. MAX1302/MAX1303 B 55588

RIFRIFHE B

MAX1302/MAX1303 HA FF A T/HAEM , SVFBLHl S A
w5 LA T A R AFRLA B R TAEBAT
4 T/H IS e FERFER R AP 2, B3I 4 7 7R . MAX1302/
MAX 1303 Fi B 00K A R 36 X JBURE L 25 O g A 5 2B 4T T
Geupr, fa i A PR AR AR IS AR DU A BELT fRF 18 E (181 5)

RAFIN BB B
3 AR B R AU i A TR B (3R2), R 2 Oy B
. B A (55 IR AURE B K 3 ADC 19 6k Q¥ A B #T
(E6).
64 T TRIAL A REELL A A LB . BEALL B A LA 26V i
AR, AR R AR SRS R E V),
I T A A\ A L T Y R

R Ri
Vo, = [— ) & 2375V + [1+ [— )| x v,
S (Fﬁ " Rz) 8 " ( " (R1 N RZ)) X YCM

POWER SUPPLY VOLTAGE TYPICAL SUPPLY
SUPPLY/GROUND RANGE (V) CURRENT (mA) CIRCUIT SECTION BYPASSING

DVppo/DGNDO 2.7t05.25 0.2 Digital 1/0 0.1pF to DGNDO

AVpp2/AGND2 4.751t05.25 17.5 Analog Circuitry 0.1uF to AGND2

AVDD1/AGND1 4.751t05.25 3.0 Analog Circuitry 0.1pF to AGND1

DVpp/DGND 47510 5.25 0.9 Digital Control Logic and | 4 4 ¢ 1 paND
Memory
\ =
x2. EHWANEEFT
BIT
NUMBER NAME DESCRIPTION

7 START Start Bit. The first logic 1 after CS goes low defines the beginning of the analog input configuration byte.

6 Cc2

5 C1 Channel-Select Bits. SEL[2:0] select the analog input channel to be configured (Tables 4 and 5).

4 Co
Differential or Single-Ended Configuration Bit. DIF/SGL = 0 configures the selected analog input channel
for single-ended operation. DIF/SGL = 1 configures the channel for differential operation. In single-ended

3 DIF/SGL | mode, input voltages are measured between the selected input channel and AGND1, as shown in
Table 4. In differential mode, the input voltages are measured between two input channels, as shown in
Table 5. Be aware that changing DIF/SGL adjusts the FSR, as shown in Table 6.

2 R2

R1 Input-Range-Select Bits. R[2:0] select the input voltage range, as shown in Table 6 and Figure 7.
0 RO

14
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SCLK

! OBYTET BYTE2

BYTE3 BYTE4

SSTRB

o _ [lelelo[eo[oTo]

fsampLe = fscLk / 32

taca
ANALOG INPUT
TRACK AND HOLD*

HOLD TRACK ‘

SAMPLING INSTANT

HOLD

HIGH
DOUT | IMPEDANCE

3’B15‘BM‘BH‘BW2‘BH‘Bﬂ)‘BQ‘88‘57‘%‘85‘84‘83‘82‘81‘BO |MPTSENCE

*TRACK AND HOLD TIMING IS CONTROLLED BY SCLK

B2, gh it (L 0)

XPE—ok, TEREN AR Y, B A B HTAR X
FaiE, WMESHR.

Hun e, RESLLAGNDIE NS N (FE3MEL). £
ZorREUT, INFFNIN-# BRI FR S AT .. WEE
SRBIERT, 240X )L REE I8 1 N BRI B ORI B
filn, ZICH2HICH3 ML & B FE R + VRpp ) 2250 5 A BT,
4 CH2 B BEADUC B 575 U B U AR N = VRpp 19 22 70 546
(1010 1100). NBFHCH2FICH3 24 M #E e, Kk 4
1010 0000.

MAXIN

BUBNFE

MAX1302/MAX1303 %1 A RAFHE B A 1.SMHz/ME 54
P . LSMHz¥i A 58 f1% R I 24 RE % B~ b m gt AR
5% . WM T {EHFFE1-SFDR, THD vs. Analog Input
Frequencyﬂ?lﬂ@iﬁﬁi“, T EHCE A (5 S R 15kHz
IF, T 2 BRI E -

BB E E I B2 R

ﬂmﬁﬁﬁ,ﬁﬁﬁﬁ#ﬁﬁ%%?iﬁﬂﬁ%%&%%
‘EU%A%E@@ DIF/SGL = Of}, & —Hil A
1838 ¥ 0] 3 mﬁRQW?%M@iﬁ&ﬁ%@ﬁ%%A
BHEZ—.

15
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% (

SSTRB
SCLK. RN
i BYTE1 ‘ BYTE2 SS : BYTE3 BYTE4

DIN ‘si‘cz‘m‘co o‘u‘o‘u‘

DoutT SS HIGH IMPEDANCE B15 ‘ B4 ‘ B13 ‘ B12 ‘ Bi1 ‘ BWO‘ B9 ‘ B3 ‘ B7 ‘ B6 ‘ B5 ‘ B4 ‘ B3 ‘ B2 ‘ Bl ‘ B0 l
fsapLE = fscuk /32 + fintewk /17
SAMPLING INSTANT
taca

ANALOG INPUT

TRACK AND HOLD’ HOLD TRACK

“TRACK AND HOLD TIMING IS CONTROLLED BY SCLK.
“*INTCLK IS AN INTERNAL SIGNAL AND IS NOT ACCESSIBLE TO THE USER.

> 1001510 40005

finreLk = 4.5MHz

SS ? HOLD

B3, SR E (D)

BISULHA T Al A H R AE Y 2 00 BEAUU i A FEL IR R, IR RES
FERRE T . TEDIF/SGL = 18, & — /M A
ZE43 % L4 R 3 3o 3 R [2:01 4 il o 7 g A Sy 3Fh 2% 43
WAEHEZ —.

TP 5 E i A LS B 20, i R S KR,
BB A EA +6VEEAR . mH TSRS
R, AU A SRR R AP A

16

X T ESRIAEM B, N B 6V PR A RIS F 2 7,
TEIER R i A T T ERR A T R

O BT FRIENR KT 6V, Ar{EESDHIHE &b
Zh i LT AR T MAX1302/MAX 1303 A9 R4 i A (81 6) .
Al IE R TAERD, #if —IRE A& FH, WASTERS
Wi TR . Y TR RS B A e 0 = R R A/
LR AR, 77 B AN MAX 1302/ MAX 1303 $2 41t
Ry,

MAXIN
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T S r
o j S

BYTE ‘ S BYTE2 BYTE3

DIN ‘ CZ‘BW‘CG U‘U‘G‘U‘

S
pout j HIGH IMPEDANCE SS B15 ‘ B14 ‘ B13 ‘ B12 ‘ Bi1 ‘BWD‘ B9 ‘ B8 ‘ B7 ‘ B6 ‘ BS ‘ B4 ‘ B3 ‘ B2 ‘ B1 ‘ BO ‘
fsampLe = fscL / 24 + finTeL / 28
SAMPLING INSTANT
laca
ANALOG INPUT
TRACK ANDHOLD® HoLD TRACK S HoLD
— §<7mnnsmzmans
INTCLK** =~ | LR = I = I o I < I i I IS
)
finteLk = 4.5MHz
“TRACK AND HOLD TIMING IS CONTROLLED BY INTCLK, AND IS NOT ACCESSIBLE TO THE USER.
**INTCLK IS AN INTERNAL SIGNAL AND IS NOT ACCESSIBLE TO THE USER
4. Pyt G 2)
%
AXIMN R2
MAX1302
15 MAX1303
RsouRce IN_+ R1
.
= 10 / ANALOG
= SIGNAL
= /] SOURCE
& /
oc p—
3 / =
= 0
]
o
= //
(o
S 0.5 / “RSOURCE
= /
<C
-1.0 P ANALOG
SIGNAL
a5 SOURCE
-6 -4 -2 0 2 4 6 —

ANALOG INPUT VOLTAGE (V)

*MINIMIZE Rsource TO AVOID GAIN ERROR AND DISTORTION.

5. BERIRA LI - A HLIE A9 5 R 6. faj 1L iy BB A H s
MAXIMN 17

E0ELXYN/COELXYIN
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8/41:51‘5,‘ +VRep ZETEHIN .
E1T16{ZADC
£3. MAMIETHER

DATA BIT
OPERATION b7 D6 D5 D4 D3 D2 D1 Do
(START)

Conversion-Start Byte
(Tables 4 and 5) 1 c2 C1 Co 0 0 0 0
Analog-Input Configuration Byte ’ co C1 co DIF/SGL Ro R1 RO
(Table 2)
Mode-Control Byte
(Table 7) 1 M2 M1 MO 1 0 0 0
4. BigiEX(DIF/SGL = 0) THIBEERF

CHANNEL-SELECT BIT CHANNEL

C2 c1 Co CHoO CH1 CH2 CH3 CH4 CH5 CH6 CH7 AGND1

0 0 0 +

0 0 1 +

0 1 0 +

0 1 1 +

1 0 0 +

1 0 1 +

1 1 0 +

1 1 1 +
x5 EEN#EKX(DIF/SGL = 1) THYEEEE

CHANNEL-SELECT BIT CHANNEL

C2 C1 Cco CHoO CH1 CH2 CH3 CH4 CH5 CH6 CH7 AGND1

0 0 0 +

0 0 1 RESERVED

0 1 0 | EE | | | |

0 1 1 RESERVED

1 0 0 | | | [« [ - ] | |

1 0 1 RESERVED

1 1 0 | | | | | [ - [ - ]

1 1 1 RESERVED

ESHEERE RIS AR AR Sk, RS S AL A

MAX1302/MAX1303 ) 2243 3435 Bl (V ompr) 2 AR 5 76 j:EXﬁAGNDlE%Zmﬁ%miw\zw ,
TSV +S.SVIAR, DL R, 2l SO AR o RS A LR [2:010E T AR

B AT WIE N EREEER2ME . K9, BI0MEIIIAE T
MAX1302/MAX1303 TYEfEFSR = Vger/2. FSR = Vyppill
y (CH_+) + (CH_-) FSR = 2 x VRpphsf 43 5% B (494 OB A FB RS . B

CMDR = > B S T B A FSR A RO L ETE .

18 MAXIN
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7%= s
F1T16{LADC
+VReF +2 X VREF
+3/4 VRer — H +3/2 VRer —
£
+VREF/2 U e +VReF u
o~ @
= Veerld =1 — M = HVher2 n
= ] 2| |y 5 - " 5 5
o w 4= = > | = => =
= i o o~ =
g oH = i 3 H s oH = a z
1 n o« 1 1 (s n 1
2 7| |2 Z 5 3 2 7 7
T Vrer/d >T 1 M S Vg2 B
S m
o =z
=
-VRer/2 X u ~VRer =
@
-3/4 VIRer H -3/2 VRer H
~Vier — o — o — o — 2 VRer — o — o — o —
S s s e e = = S s s e e = =
INPUT RANGE SELECTION BITS, R[2:0] INPUT RANGE SELECTION BITS, R[2:0]
EACH INPUT IS FAULT TOLERANT TO =6V. EACH INPUT IS FAULT TOLERANT TO =6V.

K7, B AR R

#HEEO
MAX1302/MAX1303 B4 SPI/QSPIATMICROWIRE 3t %5 A &2
0. MAX1302/MAX13033@3E DIN. DOUT. SCLK.
CSHISSTRBA] J7 fE#l5 EAL AT (5 . SCLKEE 1] 53k
10MHz (P #pm e, #ix2). 3.67MHz (AhEBIahtE =,
#EX 0)5 4.39MHz (FhFPRS X, B 1), FHLGEHF R
FR %) 1% % FHCPOL = 0. CPHA = 0 SPI{& kit
=, BEEE2. B 3FE 4R
BeEg 0 ATl I e
o BEPEELE E 2 AGEERCE
o P R Bl XU M i A VO
o ERETEHER:

AR (B X 0)

HNERRAE(R 1)

PR IR e (5K 2)

(A 4)

Ja i o W B = (B 6)

56 4= e W = (12 7)
o JHBhEE RIS

MAXIN

[#]8. ZZIHIA L IEVE [

H#£(CS)
F ML CS e 5 MAX1302/MAX1303 Z M Y@ 15 . 4
CS MK, #odl#E SCLK B9 _L T+ B DIN [ 45 5 A 214,
I HEEAE SCLK /9 F B3y MDOUT [l £ 8%t g8 4. 24CS
Wi, ¥ Zms SCLK FIDIN Bk 5284, ey DOUT Yy
s, AT HESEEFILEDOUTL. BT
SSTRBAKIEHS A& & m LA, Wbl & Rt =i%
F5%.

kA5 (SSTRB)

WNE 3 MIE 4778, SSTRBA RN #/RADCE LM T —
U, FFH AT LI E S ir a9 45 - . SSTRBFE
SRR AT (B2 S & ARFFAR AP, R kT LU 3
SSTRB £ #¢ 3 3 4 i HL P SR HL P, S TSRS T K,
Wi, HEshai s A3 = SSTRB.

19

E0ELXYN/COELXYIN


http://www.ic-cn.com.cn

MAX1302/MAX1303

WWW.IC-Ch.com.cn

8/41FiB, +VRer ZEFEHN .

E1T16{ZADC

*6. EIESERIEEM

DIF/SGL R2

R1

RO

MODE

TRANSFER FUNCTION

0 0

No Range Change*

Single-Ended
Bipolar -VRgF/4 to +VREF/4

Full-Scale Range (FSR) = VRer / 2

Figure 12

Single-Ended
Unipolar -VRgr/2 to O
FSR = VRer /2

Figure 13

Single-Ended
Unipolar 0 to +VREgF/2
FSR = VRer /2

Figure 14

Single-Ended
Bipolar -VRgF/2 to +VREF/2
FSR = VRer

Figure 12

Single-Ended
Unipolar -VRger to 0
FSR = VREF

Figure 13

Single-Ended
Unipolar 0 to +VREF
FSR = VRer

Figure 14

DEFAULT SETTING
Single-Ended

Bipolar -VREF to +VREF
FSR = 2 x VREF

Figure 12

No Range Change**

Differential
Bipolar -VRgF/2 to +VREF/2
FSR = VRep

Figure 12

Reserved

Reserved

Differential
Bipolar -VREF to +VREF
FSR = 2 x VREF

Figure 12

Reserved

Reserved

Differential
Bipolar -2 x VReF to +2 x VREF
FSR = 4 x VRer

Figure 12

PRSI TR 3).
AT T LAS)-

20
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8/4181E, +VRer ZEEHIN

4= %
H{T16{ZADC
6 6
s ! / / s !
5 | // 5 |
S // // s
é 0 / § 0
= / s
z / / z
= -2 = -2
= / /) =
[&b) [&b)
4 / / Ll
VRer = 4.096V VRer = 4.096V
-6 L L -6 L L
84 6 -4 -2 0 2 4 6 8 4 6 -4 -2 0 2 4 6 8
INPUT VOLTAGE (V) INPUT VOLTAGE (V)

9. T JESHA B IER) KR FESR = Vier)

/

S/

VRer =4.096V
L L

COMMON-MODE VOLTAGE (V)
o

4 6 4 2 0 2 4 6 8
INPUT VOLTAGE (V)

B 11, FFTH RS R A HLERG K A (FSR = 4 x Vggp)

Biali
N3N, B3R A B GE 7% 5 MAX1302/MAX 1303
AT . B — AR B RNITG. ZER
PisE X R CS AR, [FA ADINREE — 25 &
AL, RRAES R & —:
o BUFRIATEIR LS, H BRI T A SR E M
DOUT# .
o ZRUFBCE N ANERI B AR (L 0),  FLAEHET ) B R
B15-B3fi Bt NDOUT# H1 .
o FRMFHCE MAMBREMAMERX D), HIAEH 0 kgL
BI5-B7TH.E 4 NDOUTHS H .
o FRAFECE NN ERRT A (B 2),  HL ST R e 2 R
B15-B4 i 4 WDOUT#S H1 .

B 10. LB SR A B ER] K AFSR = 2 X VRep)

B IR
FESCLK )R &R, 4 i 500 DU B8 — 3k i 4 19 4% =X
DOUT# 4, I HMSBAERT(B15). T4 — ki
MR, WES W EmEECR A RE 1. [I13FIE 14,

EEERBIIN
B— MR AR E A ESEC
o Hims HEEHA
o i AHEVEH

XS HO] A2 I R B AR BT AT E .
— AR — AT EmEmALEGEE.
[ 15 BT 7w W s 1358 B T 20 o] 55 400 A BBC B A AR A
E 164 1 7 DOUTHISSTRB Ay I ¥

ADC (& % R BUE ST B AR R 4 AR RS 2
HR LR, E12. B 13HE 1445 5 T MAX1302/MAX1303
ML R L. AR R BT RAIR %

o LI A HL R S

o HANHEZAACE

o FLUEHIE

ADC & i bR B3 AL B il 1 5407 38 SR SR & A 22 (LSB) -
ST MAX1302/MAX1303, LSB3R I FHIA skt
FSR X VREF

oN « 4.096V
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I
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0003 | |
0002 + ‘ FSRx V. ‘
| 11SB= REF |
0001 4+ ! | 65,536 x4.096V 1
0000 4 A ——
! ! ! ! P
+ +

AGND1 (DIF/SGL = 0)
0V (DIF/SGL=1)

INPUT VOLTAGE (LSB [DECIMALI)

B 12, BRI RIXR PE(E i eR AL, L2 22 M A

FFFF =~ = —mm - mmm - m o mmm -
FFFE + !
FFFD + |
I
|
|
|
!
|
8001 I |
I o
e [
TFFF + ! !
| |
| |
| |
3 | |
0003 T | |
0002 + ! __FSRXVRer |
001 + b a0 |
| 'y
0000 R el T
\ \ \ \ \ \

INPUT VOLTAGE (LSB [DECIMALJ)

(LSB [hex)

ODE

C
@
8
8
8

BINARY OUTPUT

(LSB [hex)

ODE

C
o
=
8
8

BINARY OUTPUT

(AGND1)

[ 14. B BT AR (E R R gL, A, OF+FSR

E = H
MAX1302/MAX 130362 1451 T8 B B =3 il T A7 4% -
B 1S4 T anda o AR s i o7, B i 2 7 I A%
AR TR AR R BE e i 5, 45l
MAX1302/MAX 1303 (] B P A =K

22

FFFF A= - —————————-F---—--—-—-—-- -
FFFE + !
FFFD + !
& a1 1 |
(X e ————— 5
TFFF + !
!
|
|
g |
0003 + ‘
0002 + ! __FSRX Ve
0001 L+ 1 } 158 =55 536 x 4.0067
! A /
0000 e e

LSB [hex])

D

BINARY OUTPU

—t—t—1>
65,533 65,535

INPUT VOLTAGE (LSB [DECIMAL])
(AGND1)
13, B AR PE (S iR 4, i A, -FSR#0
ety

I RS 54 o) 2 T e B e 4y 5B WL Ay, IF
i SR shar A (L3, B2, R34k B s k.
MAX1302/MAX1303 % i T oI =f 7 ik 2 — ¥ G 57
Y SR
o HhERRFEIES, B0 (E2)

o A E (W, Electrical Characteristics 32).

o JH R AR

o BN CS R HHG T

o FEHEAS ADCH: e A A DOUT i B S i FE e
¥y A SCLK .

o HMIBRAEM, 1 (E3)
o A M E (W, Electrical Characteristics 32).
o JH P EEHIRAERTA] .
o FFRM2AFITHISCLK, SRIGH# CSHEsh N = H
-, W] TE ADC %546 1 1]y 4 A T 5 19 97 40

e FESSTRBA® ZJm, M/ #2405 HISCLK,
FHEEEDOUT $i# .

o PNERES BRI, B2 (&l4)
o E &M RN Electrical Characteristics 22).
o DA AR T RAE I 1]
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Icss—>§ - H fosp
s L [\ [
toL —>‘ ‘4— . leH —>: :4— ICSH‘—VE 34— 3
‘ | L ‘ A
tDs—> - o ‘<—>ICP | ' — 1DH <-
DN XXXXXM_/START\ stz f seur ) sewo omsestf re J m Y ro \ m [swar\ we Y owi { wo / 1 \ o o o (T
a ANALOG INPUT CONFIGURATION BYTE | | ‘ MODE CONTROL BYTE |
tov —>‘ ‘4— trR —>‘ ‘4—

pour _ HIGH | / HIGH [ HIGH
IMPEDANCE | IMPEDANCE IMPEDANCE

B 15, BEABCE 7 T dl 7 a7

‘ S EBRI SR (2 0)

s | MAX1302/MAX1303 T 241 BIN 4 AT, 7T 26 70
- B IEFER . SCLK BERE RIS R 9E, tpslidl s
s SRR, TR I B SRR . 7ESCLK

s % L4/ F R B A R RECEL).

SRR B ECR TR AISCLK R Bk, o 4 it

e = B SCLK 35153 i 1% IR A8 5 . G 9 SCLEH%: 4 B
s [\ 5 L P R HEFL 5L 0 L FE 7 S IR 2 B 6
e aling SIS BER T, SSTRBARFFIGHLT:, U, 1A MAX1302/
pouT HIGH |MPEDANCE.: MAX1303*EI'VEE&I‘%BE?W*EK—F, SSTRBEJUK%

NOTE: SSTRB AND CS REMAIN LOW IN EXTERNAL CLOCK MODE (MODE 0).

&l 16. DOUT#HISSTRBI 7%

o HFPHMINFIHSCLK, S5 44 CSIKsh A mH
-, AIFE ADC#EHe i il R Ak PR 1A f4H

o ESSTRBE® Z )G, HF#RME2MFT 1 SCLK,
FEZELDOUT #ik .

R7. BREHFT

BIT NUMBER BIT NAME DESCRIPTION
7 START Start Bit. The first logic 1 after CS goes low defines the beginning of the mode-control byte.
6 M2
5 M1 Mode-Control Bits. M[2:0] select the mode of operation as shown in Table 8.
4 MO
3 1 Bit 3 must be a logic 1 for the mode-control byte.
2 0 Bit 2 must be a logic 0 for the mode-control byte.
1 0 Bit 1 must be a logic 0 for the mode-control byte.
0 0 Bit 0 must be a logic 0 for the mode-control byte.
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— LY
#1T16{ZADC
% 8. I EHIfL M[2:0]
M2 M1 MO MODE
0 0 0 External Clock (DEFAULT)
0 0 1 External Acquisition
0 1 0 Internal Clock
0 1 1 Reserved
1 0 0 Reset
1 0 1 Reserved
1 1 0 Partial Power-Down
1 1 1 Full Power-Down

SMaBRER (1)

R FSMERR AL, A d AR R ESMPRERAT,

SCLK#EHIBAUE SRR &, 8T f SR HAUE =
AR IR] . PR SRS b 2 o B i AL A e e . 72 SCLKAY
51671 BRI b AT DL AR FE(E]3) -

X AR AT, CSALTAETT4A 1Y 15 I J& 5 4 £
FRARHF, SRJ5 TE55 16 Wb & 189 T B sl DU 28 0
R, IE3ETR . BRI EEEE, FEUB IR DIN
MSCLK B N2 AR . AP AT R B ARAT JR, U e 8 30
[A] DIN 1 SCLK {4 4R 25728 o X et 45 SR A SRR /)

i sE S, SSTRBAZ @, AR CS LSz g 25 L
T it % A #G 7 19 SCLK b FH, SSTRB i [a] {1 Ha, - .

Py EBaT #h iR (= 2)
PR BRI AR T, P S A SR AU 5 ) SR B RN e 46
PR B B A SCLK 9 55 8 4™ T B 5 19 100ns 21 400ns 2 8] J5
B, WERKLANASMHz. R B{E 515 11T R
I HE XL AR FE(E4).
Xt F B AR, CSTE ST 4R 19 74> SCLK A J] 341 Py
TR AR E -, SRJ5 7655 84 SCLK IS b & I AY T By B
UGS R m i . B8 i f5 . SSTRBAE g mide -, W]
PIHEAR CS I BB 4 25 B . 7EBE )5 W B2 460 19 SCLK
T, SSTRBIR [ A HL F-.

24

Efr(#z4)

RS, W EM[2:0] = 1008 AT MAX1302/MAX1303

EMERERS. RERERE: 8- EEMIEN

+VReps WAL Bimeddr X, B R AAMRE
(#300).

[REBX B (24 6)

MFEFR, BEM[2:0] = 1106F, FMHE AR R

. ERFPEWIBCT, B T2 v L P A R e

HLVRAL, #R T A ASEARLES A 4 6 5 7

FUR W R Wi, A NI ERFE T2 -k

AR B (DL A 26 £ 04 -

o HIERAS BhE R T

o HIERRAEM A T

o DR e o 4 T

o ENF.

o ST SRR AR T

EFEE T BT 1 MAX1302/MAX 1303 7 4= (30348 T,

i T CS T M4k iR s M R 3 e Wi R H
EEXEEL(EX7)

YM[2:0] = 11IH, #RFit A e Wi, BRI

FEEE TpA (LEIME). FETERRBIER T, 00 g B

PIFRor e FEEW . IR R BRI, M TE 4 e WA L

B, TR BT E 10ms 2 i E, DIG

I PR I o L R ok

FLUR e e kWi, Al kAR R T 22—k

ARG (S W 2 # 4r) :

o HRERAS BhE R s T
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o HIHBR AR A i
o PN FB R 24
o HNIFET.

o SRR IR S T

BRI AT B 1 MAX1302/MAX 1303 76 2= i S0 318 F
T CS T 1 £ 15 1 38 56 42 S b =k

T
T

LtrREfr

MAX1302/MAX1303 k- H Ji5 B #E A SNERIS BB =X 1Y IR % T
EIRAS, Fra AT TARRAS(ETHRS). &8
ol A8 (CHO-CHT7) 3% By B e i =, i AJE [
N £VREr (56).

PV, MiZJeik iR E Tk, FERIEREZH, R
%Ei)ﬁ??ﬁé %9[‘, ﬂ:[[CREF = 1-OPF$HCREFCAP = O.l},lF
B, R S PR EEHE B 10ms AY ARG e B a) . B R A kv,
AW EE AR E (A

RIEBFISI EBE HE
MAX1302/MAX 1303 7] 5% F A #F L HE s AhERSE e . SEHErR
M ADCRYFSR (B 12, K13 FIE 14). fn R iy 5t
WERE BE B N SR ME T v, /B8 22 A4 o i T BT [ 1 B
HEFRL R, U4 AN EE T

PIEBEE
MAX1302/MAX1303 N & —~4.096 VA B S . %A
HEE o — A FRFRE N SkQ 1 HLBH 7 #2 2| REFCAP (BI17).
REFCAP L& % nf, fEREF b= 4.006V £

S
4096V REF
iég REF 4 J_
I 1.0uF
NAXIV REFCAP
MAX1302
MAX1303 _—LI 0.1uF
5kQ
VRCTH =
4.096V
BANDGAP
REFERENCE AGNDA
—_ —
S

17, P EBAEE T AF
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JE. MR AR ER, Y H 0. 1 pF 8 8K A B K
REFCAP %% #| AGND1, [A] A 1.0pF el & B K ) A H
REF 5% 3% ] AGNDI1 .

I ERE
i FIANEREEHERT, K REFCAP ] AVpp AAE FI P %6
FEHERIEEZZ i . AVpp) 5 REFCAPAIERT, REFAZ
mBL P A, R AN MER . MAX1302/MAX1303
F14 &1 T L BBU 2R T T i A 1) R P AT AR R (S
U, 4 7 T fE 4% 14 v (¥ External Reference Input Current vs.
External Reference Input Voltage).

B AER
FEiE

HEAT 22 ARSI RAE ISR BUCF S (E (R AE), T DLTH BR 5%
o 2 B G 4 M RS L SRR B S R E T R RE Y
MR . BIAn: FFAE2/3 LSBruvs (4 LSBp.p) i % #e
R, AT 16 (42 = 16)IK R A B Kt e 75 05/ 5|
1 LSBp.p.

54-20mAfsE8#0
B 1945 1 T —PMMAX1302/MAX 1303 F14-20mA 15 5 2 [d]
MR AR . 4-20mA (S5 A RLAAE — 4~ 2l I 55 (4mA
FAREEMGE S, 20mARREEEFES), SETERETH
R4 (AmA B 20mA 2 [A] ) B AR 38 v (B BRI ) . X T
ZHERIF R, A R R 4 -20mA (F B S
MAX1302/MAX 130343 . #ln: —A4~200Q HLFH AT 454
20mA {5 S AL0.8VEI4VINE S . I iZHHEME, DI#
1% FLFH 5 MAX1302/MAX 1303 5 B3 116 3 B BHLE 24 200Q.
TEXRRR e, B 6% B0 0 B Vepr B2 TE B (R[2:0] =011,
26). X T FH B U I 4mA B 20mA 3% SRR 19 B
M, A — A, PR 1k MAX1302/MAX1303 i A
M 4-20mA 15 5 H 4 -
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4—- AN
H1T16{LADC
V+
>
5 m Il 1.0uF
SAR 4.09%6V REF —
anc REF * i out =
wF | mAaxim
; MAX6341
MAXIM Al
MAX1302 PEFCAP T
MAX1303 =
5kQ
VReTH
4,096V
BANDGAP
REFERENCE AGNDA
L 1
S

B 18. S EBIEfE T AT H i

B

i IkHz (F 50, MAX1302/MAX1303 Lt HL A B AT fE
B Z-A AR R . MAX1302 /9 i A BHL 5T 5 R
L FLPBE AT RESZMAMAX 13021938 35 . FEAR Z WY AR, X b
WA PR . AR VX Rl iR A A
A% MAX1302 (9 it A 247 22 vh (1 20) . FLHR S5 1K 2R R 22
OPTROR G AR, HOR A % H H MAX1302/MAX1303 i 5
ZOTRA BRI B R RE 8 S 58 20 3t M FH + VRer/2 22
G A RS L . 38 45 G A P S 9 T R K 4% il L
— 8. BEEMCRARS, MR ORAS B9 AR R RS
wE.

HE VRN EE
I g B R — A R A, DL R R
B MR SR &SR O P B A U — AN A 1
AFEHE, AT Bl 28 57 R PEBE . 2048 i A Y8 T 7
B9 0 R R B N SE BN LSB A K. Bl 7R
-VRer2 B0V ) & FEVE R A0 2] Vrpp/2 1) & FE VS 2 [0 4]
i, —ALSBA:
(VREF/2) x VREF
65,536 x 4.096

B A9 [ A A s %-VREFQ Bl +VREF/2 (FSR =
+VRER) -

26

mE, BEihFE=eg
RS RGMERE, (AN EEPCB A Ja AR ok, W
BEAR Y %8 A0S BRI BCE 2, DU (R B AR
FE TR . BRI (R B 805 5 (5 5 R e
AT RS, MRS R E R T 54,
BT THERE R Gt 3. 7E AGND1Ab#E 37 — 44t
PP 5, TEDGND Ab s 37 — AN EUr et s . e g A
oL 5 T % B A AL b, B T AR R TR R
BeFg s . ARG KR HZ AR 2 R R S —
. N AR, R TR M R IR A R % N
fIGBEIE B, FERiZ R Re s
AVppy HEL TR (1) 5 55 0 7 2 B AIK ADC AP 0 3 HL S # I R B
i F— AN 0. 1 F 9 2 17 T 255 B % B 58 AVpp | 55 % 31
AGNDI . 55 #% L2 (1 1% 2 B R 1T e

FRAIELE 14 (INL)
INL R SPrfe i st 5 — S HANMEM, ZELKTLE
BAERLE ELZ, WaT DU TE BR Je VRIS 5 1% 22 5 T A i
B IEL . MAX1302/MAX 1303 A INL 2 5% i S 2k 7
.
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F1T16{LADC
4-20mA INPUT —
CHO B
uC
«© MAXIM
MAX1302
4-20mA INPUT
CH8
& 19. 4-20mA K JH
LOW-OFFSET |_| -
orFrerenTiAL || T - uP
] AMPLIFIER [—]CH1 E—
maxam ||
MAX1302
MAX1303
BRIDGE
20, HL17 8
w2 IELE 1 (DNL) BEEREE

DNL & 52 A5 K 58 B A 1~ LSB AR (E 2 [ i 25 . DNL
BRZEFRPR R T -1 LSBIN A PRAEAS S AR i o % PR E

BHIRE
et R 7 95 H BRAE ADC A% i bl 250 A B AE R A9 R 7

A R G T AL T RS B AR N AT R e, 2 S B
RS = A JLANLSB I B 3 -

A T (1] B R R s B — DL A T A B AR
JEE o DR 3 )l ) o LN, T 1 4D A
NI T8 bt 04 30T 6 R R 1 SkHz IESZ Y, RTINS AE
A R R AR [ BE . R [RDABUR Y IE SR . X
E 0 TE A EATFET, B A 08 7 3 TE A A ) 5 5
PR £ 5 R JEE -5 T 22 39 5 DL A\ T8 1 SkHz 5 5 W
Z . U ERI Y EE R RS, LB oy A
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BRIEXFIRE

-FSREZ/0V

24— AT (AL i A L B A A S A, M0

94:1 (OXFFFF). BT, OxFFFF ] OxFFFE [ 828 £

KHEFEAGNDI - 0.5 LSBRIML & . R fh R IR Z 2 M HE

{19 % (B B AL R B AR AR R AR Z (A R 22, DAt T
A ARG TE S

OVE[/+FSR
ERSERCEVE PNCNVIIE Li St NS S s
420 (0x0000). FAHAFAL T, 0x0000 ] 0x0001 ¥ Bk A% s th
IAEAGNDI + 0.5 LSBAL . ARt 5k 158 22 2 A5 1) - H
BEAE R A B AR A R A S 22 0, Tt B A e R
TE3E T )4

IR MK BIRZE
L — A AL A N B e AR, R
Hh— A 1BEJG 1940 (0x8000). FRAEIE M T, Ox7FFFE|
0x8000 FI Bk 25 S5 BLAE (N1 - 0.5) LSBAL . WUHR A 2 A%
R WA HP (L Bk AR R B AR FP (i Bk A 22 () Y i 22
{8, DA H A e i e b

BIRE
24— A IE A R N B R e AR AR, R
41 (OxFFFF). HAHMEOU T, OxFFFE 2| 0xFFFE Y Bk A%
HIEM T EFE 1.5 LSBAL. #3517 22 R Tl BRI iR
25 5 A5 %) 1 2 R Bk /A e R L R o A B A 2 10 1
7=, M BT A R el A Y et

BitmasE
FA P v R RC B R AE AN EL AN A R R TS R 2 ) D) 4t
RIHR A& . B0, -Vrpr/2 80V i A EFEXT A OXFFFF 4
HRYHT AR, 508 +Vrer/24 A B FEX Y 0x0000 % Hi 1)
AR 7, R SR e i AC B . MAX1302/MAX1303
FR) B Atk o 052 B I, XA AH SR B A H R SE
[l 2 [E] D)4 i ] B - A5 5 55 R FIBEIX ]

IMEEFE
M ADCHi A — A~ 100mVpp W IEFZ I, B A58 = AR,
B FE Mg B S AR, W (B FRAK-3dB B B 1 49 2 B oy

IMESHFIE

28

HIEFE
6] ADCHif A — M fE i AL 95 % B IE 52, 43 3
REAE, HEBCT AR AR FER-3dB, Rl X
INASETE PSR

HEHFEL(CMRR)
CMRRZ — AN X A6 5 5 302 0 i A 3 ) 1=
SHAMHIRE S . FAAE ST U — i s E A S,
APUREZERAS . CMR Ao R7R . LRI H R 2
ME S SIS SR 2 . CMRRIUAT 208K

HEEMFIEE (PSRR)
PSRROZEFEAEE B AHLE R, itk Fe FEAR (L &8 5 FL YR H
FEAL R A . X T MAX1302/MAX1303 3K, AVpp;
A PAFE4. 75V §]5.25V Z 7546 . PSRR HI4r IR, FFH
KA FHARBEATIE

5.25V - 4.75V \
Vout(.25V) - Vout(4.75V)

PSRR[dB] =

20 x Iog(

FFTFMAX1302/MAX1303, PSRR J& 78 WA 2 45 20 T 4 4540
i AT R A

ALIEELF)
LB Sy, JEREERZIAML B ST AR (E21).

FLIZEIR

fLARIER tap, J2 M SCLK T B £l SChr R A i 20 f B 1]
HEIR (& 21).

fEIREE(SNR)

SNR 2 15 5 RMS A1 5 RMS # b S THEL Y . R RMS
AR T EW . AT HRIE M AIDC R Z b, & ZHE
R T A B ALY

55 5IEE + KELE(SINAD)

SINAD H {55 RMS FlIME 5 N ¢ B RMS (9 FL B SR vH 55 .

PR ERMS ®iEFR TR MDCRIAZ 4b, HEEWFR

R A 5
SINAD(dB) = 20 x |og(M)
NOISGRMS
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ENOB 3£ /8 ADCTE$5 5 i A 28 R A 3 T 19 B A
FE. H GG A ADC# AR B AR SR, ENOBH | LT
AR

ENOB - (SINAD - 1.76)
6.02
EIE K KE(THD)

W TFMAX1302/MAX1303, THD 2 i A5 55 PU U 18 3 43
HIRMS Z FI5EEH G2 . HERRNT:

[ .2 2 2 2\
\Y V; V, Vi
20 x IogtN 2 T8 T M T J

THD =

Vi
%Evlﬁ%iﬁiﬂlﬁﬁ , Vo B Ve R 20 B S UB It o = 1Y
BE -

T HFEFHZSERE(SFDR)
SFDR S 25 RMS fE (5 K A5 540 ) 5 55 — KA 5 ERMS
B2,

8/41BIE, +VRer ZEFEHIN .
E1T16{ZADC

SCLK 3
(MODE0) 13 o 15
SCLK o
(MODE 1) 15 6 !
INTCLK
(MODE 2) 10 1 12
—»:“ [ty
i )
<—— SAMPLE INSTANT
ANALOG INPUT
TRACK AND HOLD TRACK HOLD

B21. FLEEI P
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T HEE]
1 Voo
<1 S
< DN
CONTROL LOGIC AND REGISTERS <—>| SERIALI/O (—— SSTRB
»1— DOUT
* <} SCLK
A T—1nanoo
CHO —— AVpp2 \
CHI ——
CH2 ——|  ANALOG >+ > CLOCK Y —t DVop
CH3 —f—{ INPUT MUX SR
CHi—  AND PGA IN we OUTF—»- RO
CH5 —f—| MULTIRANGE
CH6 —f— CIRCUITRY > - > L1 banp
CHY —— T REF [ Voo
AGNDT —— AGND2 A AGND3
4,096V 5kQ
RBELQIEIE)EG,\?CPE —A\N\— b MAXKIMN y
MAX1302 o
REFCAP AGND2
REF
5IHIAE & (%) BHRIEE
TRANSISTOR COUNT: 28,210
TOP VIEW - PROCESS: BiCMOS
AGND1 [ 1] [20] AGND2
AVpp1 IZ E AVpp2
cHo [3] 18] AGho3 1E1THE
ciit [4] mmaxam [17] rer Rev 1B TT: 1. 3-6. 30, 31.
cie[5] MAX1303  |16] Rercap
CH3 [ 6] [15] DVop
cs E E DVpbpo
DIN [ 8] 3] DGND
ssTRB [ 9] 2] DGNDO
SCLK [10] [11] pour
TSSOP
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