/VI/J)(I/VI

ZHE. HZE5. F1T.
1417 ADC

Bz 51
RINFE. 1400, ZHIE. BEFEHA(ADC) MAX1146- ¢ 8HEBIRTY 4 BEE TN (MAX1148/MAX1149)
MAX1149, Wﬁﬁﬁé/{%f‘f(rf/ﬂ) P, s 5 o R BT 4 7S 4&%$ﬁ%ﬁ2%%ﬁ$ﬁ)\(MAX1146/MAX1147)
MAX1146/MAX1148 KM +4.75V 2 +5.25V AR ALH , o PIERE AEFIT/H
MAX1147/MAX1149 % il +2.7V £ +3.6V HALJHALRL. Br -
R AT B B e U e A e ¢ PRRIREER ‘
St 4.75V % 5.25V HIR L (MAX1146/MAX1148)
H o4 28 0] HEERE SPI™ /QSPI™ /MICROWIRE™ #% 37\/5 3.6V (MAX1147/MAX1149)
t, ERIEBEED . AUTE TR ssTRB)T ¢ PAEE
(B S2 I S BT S A T BB, MAX1146-MAX 1149 % +4.096V (MAX1146/MAX1148)
JH A TR A ke &0 B A st s S R 28 1 A8 T TR AR S +2.500V (MAX1147/MAX1149)

MAXI 146/ MAX1148 PIEE& — 4 14006V 3fE, TiMAX1147, & 116ksps RIFEE
MAX1149 IEB & — A +2.500vV Bl . FiA B ¢ KIFE

1.5V Bl Vpp B 7 EREEIE . 1.1mA (116ksps)
MAX1146-MAX 1149 $ it — /A 3 17 09 A~ S0 S T i =, 120pA (10ksps)
SR A o Wy B S ] DL B AR B e 2 Bl e T . R 12pA (”SSES) .
7 1] 5 4 1 B S B B . DR S BN Fo A BT 300nA (KETHE)
ez b e, RAMREDD), BHIEHRTITBEEMET ¢ SPI/QSPI/MICROWIRE #&
120pA- ¢ 205|HITSSOP
MAX1146-MAX1149 #4420 51 I TSSOP 2%
ki FH
e 48 20RO 0 Y 5 I B TR AR IE48 ] -
Eﬁﬁ(%& SPI/QSPINE:LM()t()r()la, Inc. HIFTER -
L3 {0t FEL Y 3 MICROWIRE #2 National Semiconductor Corp I b7 -
o R
/Em{nu_,\/]\_ilfﬁbﬁ
PART TEMP PIN- INL INPUT INTERNAL PKG
RANGE PACKAGE (LSB) CHANNELS  REFERENCE (V) CODE
MAX1146BCUP 0°C to +70°C 20 TSSOP +2 4 +4.096 U20-3
MAX1146BEUP -40°C to +85°C 20 TSSOP +2 4 +4.096 U20-3
MAX1147BCUP 0°C to +70°C 20 TSSOP +2 4 +2.500 U20-3
MAX1147BEUP -40°C to +85°C 20 TSSOP +2 4 +2.500 U20-3
MAX1148BCUP 0°C to +70°C 20 TSSOP +2 8 +4.096 U20-3
MAX1148BEUP -40°C to +85°C 20 TSSOP +2 8 +4.096 U20-3
MAX1149BCUP 0°C to +70°C 20 TSSOP +2 8 +2.500 U20-3
MAX1149BEUP -40°C to +85°C 20 TSSOP +2 8 +2.500 U20-3
M AKX/ Maxim Integrated Products 1

ARSI Maxim 1EUBESCHORFAG % 30, Maxim /X B A 17 16 19 22 53 0l 0™ A O R £ 5T . 8T RSO AP AT B AT 75 30 74148
B ES R, WIFFFIAMETRE N ERYE, E2% Maxim AR S SCBTRL .
ZREBRFERISEHAREIEER, BiFlE MaximBIEDT: www.maxim-ic.com.cne
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MAX1146-MAX1149

ZEE. EE5. H1T.
14 1Z ADC

ABSOLUTE MAXIMUM RATINGS

VpD 10 AGND, DGND .....coooiiiiiiiiiiic -0.3Vto +6.0V
AGND to DGND.......oooviiiiiiiiiie -0.3Vto +0.3V
CHO-CH7, COM to AGND -0.3V to (Vpp + 0.3V)

REF, REFADJtO AGND .......cocooviiiiiiin -0.3V to (Vpp + 0.3V)
Digital Inputs to DGND........cooovviiiiiiienn. -0.3Vto (Vpp + 0.3V)
Digital Outputs to DGND....... -0.3Vto (Vpp + 0.3V)

Digital Output Sink Current .........cccoooviiiiiie e 25mA

Continuous Power Dissipation (Ta = +70°C)

20 TSSOP (derate 10.9mW/°C above +70°C) ............. 879mW
Operating Temperature Ranges

MAXT14_BC_ _ oo 0°C to +70°C

MAXIT4_BE_ _ oo, -40°C to +85°C

Storage Temperature Range................
Lead Temperature (soldering, 10S) .....c..cccoovriiiiirinnnne, +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

(Vbp = 5V (MAX1146/MAX1148), Vpp = 3.3V (MAX1147/MAX1149), SHDN = Vpp, Vcom = 0, fscLk = 2.1MHz, external clock (50%
duty cycle), 18 clocks/conversion (116ksps), VREFADJ = VDD, CREF = 2.2uF, external +4.096V reference at REF (MAX1146/
MAX1148), external 2.500V reference at REF (MAX1147/MAX1149), Ta = TMIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
DC ACCURACY (Note 1)
Resolution 14 Bits
Relative Accuracy (Note 2) INL +0.7 +2 LSB
Differential Nonlinearity DNL No missing codes over temperature -1.0 +0.5 +1.5 LSB
Offset Error +10 LSB
Offset Temperature Coefficient 0.3 ppm/°C
Gain Error (Note 3) +20 LSB
Gain Temperature Coefficient +0.8 ppm/°C
Channel—to—Channel Offset 1 LSB
Matching
Channel-to-Channel Gain 1 LSB

Matching

DYNAMIC SPECIFICATIONS (1kHz sine-wave input, 2.5VP-P, full-scale analog input, 116ksps, 2.1MHz external clock)

Signal-to-Noise Plus Distortion

) SINAD 77 81 dB
Ratio
Total Harmonic Distortion THD Up to the 5th harmonic -96 -88 dB
Spurious-Free Dynamic Range SFDR 84 98 dB
Channel-to-Channel Crosstalk (Note 4) -85 dB
Small-Signal Bandwidth SSBW -3dB point 3.0 MHz
Full-Power Bandwidth FPBW SINAD > 68dB 2.0 MHz
CONVERSION RATE
) : External clock, 2.1MHz 15 SCLK cycles 7.2
Conversion Time (Note 5) tCONV us
Internal clock 6 8

MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 5V (MAX1146/MAX1148), Vpp = 3.3V (MAX1147/MAX1149), SHDN = Vpp, Vcom = 0, fscLk = 2.1MHz, external clock (50%
duty cycle), 18 clocks/conversion (116ksps), VREFADJ = VDD, CReErF = 2.2uF, external +4.096V reference at REF (MAX1146/
MAX1148), external 2.500V reference at REF (MAX1147/MAX1149), Ta = TmIN to Tmax, unless otherwise noted. Typical values are at
Ta = +25°C))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Internal clock mode, | 18 clocks/conversion 60.3
fSCLK = 2.1MHz 24 clocks/conversion 515
Throughput Rate fSAMPLE - ksps
External clock mode,| 18 clocks/conversion 116.66
fSCLK = 2.1MHz 24 clocks/conversion 87.50
T/H Acquisition Time tACQ 14 us
Aperture Delay tAD 20 ns
Aperture Jitter tAJ <50 ps
) External clock mode 0.1 2.1
Serial Clock Frequency fSCLK MHz
Internal clock mode 0 2.1
Internal Clock Frequency 2.1 MHz
ANALOG INPUTS (CHO-CH7, COM)
Input Voltage Range, Single- Unipolar, COM =0 0 VREF v
Ended and Differential (Note 6) Bipolar, COM = VREF / 2, single-ended +VREF /2
Multiplexer Leakage Current On/off-leakage current, VCH_ = 0 to VDD +0.01 +1 PA
Input Capacitance 18 pF
INTERNAL REFERENCE (CREF = 2.2uF, CREFADJ = 0.01pF)
MAX1147/MAX1149, Ta = +25°C 2480 2500 2520
REF Output Voltage VREF Y
MAX1146/MAX1148, Ta = +25°C 4.076 4.096 4.116
REF Short-Circuit Current IREFSC REF = DGND 20 mA
VRer Tempco (Note 7) MAXT14_BC _ =30 =50 ppm/°C
MAX114_BE _ _ +40 +60
Load Regulation 0 to 0.2mA output load (Note 8) 2.0 mV
Capacitive Bypass at REF 2 uF
Capacitive Bypass at REFADJ 0.01 uF
REFADJ Output Voltage 1.250 Y
REFADJ Input Range +18 mV
il ‘
) MAX1147/MAX1149 2.000
Reference Buffer Voltage Gain VIV
MAX1146/MAX1148 3.277

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 5V (MAX1146/MAX1148), Vpp = 3.3V (MAX1147/MAX1149), SHDN = Vpp, Vcom = 0, fscLk = 2.1MHz, external clock (50%
duty cycle), 18 clocks/conversion (116ksps), VREFADJ = VDD, CReErF = 2.2uF, external +4.096V reference at REF (MAX1146/
MAX1148), external 2.500V reference at REF (MAX1147/MAX1149), Ta = TmIN to Tmax, unless otherwise noted. Typical values are at

Ta = +25°C.)
PARAMETER | symsoL | CONDITIONS MIN TYP  MAX | UNITS
EXTERNAL REFERENCE AT REF
REF Input Voltage Range VREF 1.5 \ég%\j Vv
o 325 450
REF Input Current | A
P REF Shutdown 0.01 10 H
REF Input Resistance 6 8 kQ
DIGITAL INPUTS (DIN, SCLK, CS, SHDN)
) VoD < 3.6V 2.0
Input High Voltage VIH \
VpDp > 3.6V 3.0
Input Low Voltage ViL 0.8 \Y
Input Hysteresis VHYST 0.2 \
Input Leakage IIN +1 pA
Input Capacitance CIN 10 pF
DIGITAL OUTPUT (DOUT, SSTRB)
Output-Voltage Low VoL ISINK = 2mA 0.4 Vv
Output-Voltage High VOH ISOURCE = 2mA Vpp - 0.5 Vv
Tri-State Leakage Current I CS =VbDp +10 LA
Tri-State Output Capacitance Cout |CS=Vpp 10 pF
POWER REQUIREMENTS
N MAX1147/MAX1149 2.7 3.6
Positive Supply Voltage VbD \
MAX1146/MAX1148 4.75 5.25
Ext | 116ksps 1.1 1.5
xternal
Normall reference 10ksps 0.12 mA
Supply Current (Note 8) IDD operation, full- 1ksps 0.012
scale input Internal reference at 19 o4 A
116ksps ’ ’
Fast power-down 230
Shutdown Supply Current Full power-down 03 UA
(Note 8)
SHDN = DGND 0.3 10
Power-Supply Rejection (Note 9) PSR External reference +0.2 mV

MAXIMN
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TIMING CHARACTERISTICS

(VDD = 4.75V to 5.25V (MAX1146/MAX1148), Vpp = 2.7V to 3.6V (MAX1147/MAX1149), SHDN = Vpp, Vcom = 0, fscLk = 2.1MHz,
external clock (50% duty cycle), 18 clocks/conversion (116ksps), VREFADJ = VDD, CREF = 2.2uF, external +4.096V reference at REF
for the MAX1146/MAX1148, external 2.500V reference at REF for the MAX1147/MAX1149, Ta = TmiN to Tmax, unless otherwise noted.
Typical values are at Ta = +25°C.) (Figures 1, 2, and 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DIN to SCLK Setup Time tDs 50 ns
DIN to SCLK Hold Time tDH 0 ns
SCLK Fall to Output Data Valid tpov CLoAD = 50pF 10 80 ns
CS Fall to DOUT Enable tDOE CLoAD = 50pF 120 ns
CS Rise to DOUT Disable tpoD CLOAD = 50pF 120 ns
m Rise CS Fall to SCLK Rise tcss 50 ns
Time
mlRise CS Fall to SCLK Rise tcsh 50 ns
Hold Time
External clock mode 0.1 2.1
SCLK Clock Frequency fscLk MHz
Internal clock mode 0 2.1
SCLK Pulse-Width High tCH Internal clock mode 100 ns
SCLK Pulse-Width Low tcL Internal clock mode 100 ns
CS Fall to SSTRB Output Enable tSTE External clock mode only 120 ns
CS Rise to SSTRB Output Disable tsTD External clock mode only 120 ns
SSTRB Rise to SCLK Rise tScK Internal clock mode only 0 ns
SCLK Fall to SSTRB Edge tscsT 80 ns
CS Pulse Width tosw 100 ns

Note 1: Tested at Vpp = 3.0V (MAX1147/MAX1149) or 5.0V(MAX1146/MAX1148); Vcom = 0; unipolar single-ended input mode.

Note 2: Relative accuracy is the deviation of the analog value at any code from its theoretical value after the full-scale range has
been calibrated.

Note 3: Offset nulled. Measured with external reference.

Note 4: “On” channel grounded; full-scale 1kHz sine wave applied to all “off” channels.

Note 5: Conversion time defined as the number of clock cycles multiplied by the clock period; clock has 50% duty cycle. (See
Figures 8-11.)

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

Note 7: Digital inputs equal Vpp or DGND.

Note 8: External load should not change during conversion for specified accuracy.

Note 9: Measured as (VFs x 3.6V) - (VFs x 2.7V) for the MAX1147/MAX1149 and (VFs x 5.25V) - (VFs x 4.75V) for the
MAX1146/MAX1148. Vpp = 3.6V to 2.7V for MAX1147/MAX1149 and Vpp = 5.25V to 4.75V for the MAX1146/MAX1148.

MAXIMN 5
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(VpD = +5.0V (MAX1146/MAX1148), Vpp = +3.3V (MAX1147/MAX1149), SHDN = Vpp, Vcom = 0, fscLk = 2.1MHz, external clock

(50% duty cycle), 18 clocks/conversion (116ksps), VREFADJ = VDD, external +4.096V reference at REF (MAX1146/MAX1148), exter-
nal +2.500V reference at REF (MAX1147/MAX1149), Crer = 2.2uF, CLoAD = 50pF, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE

INL vs. OUTPUT CODE DNL vs. OUTPUT CODE (MAX1147/MAX1149)
15 , 15 8 20 | -
s £ 18 g
10 : 10 g g [LTERNAL ReFERENCE £
=
e 14
05 E
= ) z 12
a ) £, |LEXTERNAL REFERENCE
= 0 %l 3 0
= = 08
o
05 2 06
10 10 04
02
15 15 0
0 4090 8192 1288 16384 0 4096 8192 1288 16384 27 30 33 36
OUTPUT CODE OUTPUT CODE SUPPLY VOLTAGE (V)
SUPPLY CURRENT vs. SUPPLY VOLTAGE SHUTDOWN SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
(MAX1146/MAX1148) vs. SUPPLY VOLTAGE (MAX1147/MAX1149) vs. SUPPLY VOLTAGE (MAX1146/MAX1148)
20 T T . 18 . 045 .
18 . P P
INTERNAL REFERENCE e : g0 -
18 = 14 T S — :
< ) juw}
E 14 g 12 £ 030 ]
z 12 3 3
2 > 10 > 025
£ 19 EXTERNAL REFERENCE g -
g = 08 = 020
g S 06 1 =15
e é 0.4 ] éo.m
04 2 M 20
02 02 005
0 0 0
475480 4.854.90 495500505 5.105.155.20 525 27 28 29 30 31 32 33 34 35 36 475 485 495 505 515 525
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
vs. CONVERSION RATE SUPPLY CURRENT vs. TEMPERATURE vs. TEMPERATURE
1200 . 25 ‘ - 45 -
e s 40 E
b3 = << =
1000 2 20 | MAXI146/MAX1148 INTERNAL REFERENCE —J5 2 ¢ g
= = 1 : : : = 3
T g MAX1147/MAX1149 INTERNAL REFERENCE 2 .,
= // s 5 [ [ I i 2 Maxt14eniaxitag |/
< & : > 25
S 600 5 T
3 FAST POWER-DOWN \// 3 VX146V 1148 EXTERNAL REFERENGE £ 0 7
2 = 10 : : ‘ ‘ 2
£ a0 7 % MAX1147/MAX1149 EXTERNAL REFERENCE £ s /
E 10 /
200 yamrm 05 & | waxramaxia /’ %
05
. POWER-DOWN . . ]
001 01 1 10 100 1000 4 45 10 3% 60 8 4 45 10 3% 60 8

CONVERSION RATE (ksps) TEMPERATURE (°C) TEMPERATURE (°C)
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(Vbp = +5.0V (MAX1146/MAX1148), Vpp = +3.3V (MAX1147/MAX1149), SHDN = Vpp, Vcom = 0, fscLk = 2.1MHz, external clock
(50% duty cycle), 18 clocks/conversion (116ksps), VREFADJ = VDD, external +4.096V reference at REF (MAX1146/MAX1148), exter-
nal +2.500V reference at REF (MAX1147/MAX1149), Crer = 2.2uF, CLoAD = 50pF, Ta = +25°C, unless otherwise noted.)

REFERENCE VOLTAGE vs. SUPPLY VOLTAGE REFERENCE VOLTAGE vs. SUPPLY VOLTAGE REFERENCE VOLTAGE vs. TEMPERATURE
(MAX1146/MAX1148) (MAX1147/MAX1149) (MAX1146/MAX1148)
4,0980 s 25020 - 4100 o
40975 Z 25015 £ 4099 :
= = 4,098 E
= 4.0970 = 25010 s
o o & 4097
= 40965 = 25005 = 409
o 4.0960 = 2.5000 = = e
2 ~ ¢ ¢ 4
&2 4.0955 & 24995 & 400
&5 & 4003
40950 52,4990 =
4092
4,0945 2.4985 4,091
40940 2.4980 4,090
475 48 495 505 515 525 27 3.0 33 356 40 1510 35 60 85
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V) TEMPERATURE (°C)
REFERENCE VOLTAGE vs. TEMPERATURE REFERENCE BUFFER POWER-UP DELAY
(MAX1147/MAX1149) vs. TIME IN SHUTDOWN
2503 - 2500 ‘ -
g CRref=4.7uF 2
: Crerapy = 0.01uF =
2502 2 2000
=
& 2501
= 2 1500
S 2500 | =
= =
= 4 T S 1000
B 2499
[a'=y
2.498 500
2.497 0
40 1510 35 60 85 0.001 0.01 0.1 1 10
TEMPERATURE (°C) TIME IN SHUTDOWN (s)
EFFECTIVE NUMBER OF BITS
FFT PLOT vs. FREQUENCY
20 o 13.0 o
10 : g
0 iy = TkHz E 129 g g
R fsampLE = 116ksps _|= » 128 ~ E
I Von = 5V/3V 5 —~
20 o 127 ~
z 30 o
= & 126
w-40 2
% -50 2 125
g 60 £ 104
S 5 -
-80 & 123
-90 * 122
100 i o g 12.1
10 il AL
420 N T A 120
0 1000 2000 3000 4000 5000 110 19 28 37 46 55
FREQUENCY (Hz) FREQUENCY (kHz)
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(Vbp = +5.0V (MAX1146/MAX1148), Vpp = +3.3V (MAX1147/MAX1149), SHDN = Vpp, Vcom = 0, fscLk = 2.1MHz, external clock
(50% duty cycle), 18 clocks/conversion (116ksps), VREFADJ = VDD, external +4.096V reference at REF (MAX1146/MAX1148), exter-
nal +2.500V reference at REF (MAX1147/MAX1149), Crer = 2.2uF, CLoAD = 50pF, Ta = +25°C, unless otherwise noted.)

OFFSET ERROR vs. SUPPLY VOLTAGE OFFSET ERROR vs. SUPPLY VOLTAGE
(MAX1147/MAX1149) (MAX1146/MAX1148)

MAX1146 toc1
MAX1146 toc18

OFFSET ERROR (LSB)
o

OFFSET ERROR (LSB)
B

\ 6

MAXIMV

27 30 33 36
SUPPLY VOLTAGE (V)

GAIN ERROR vs. SUPPLY VOLTAGE

27 30 33 36
SUPPLY VOLTAGE (V)

475 485 495 505 515 525
SUPPLY VOLTAGE (V)

GAIN ERROR vs. SUPPLY VOLTAGE

(MAX1147/MAX1149) (MAX1146/MAX1148)
6 = 6 g
4 g 4 5
g 2 — g 2
2 2
= =
é -2 g -2
-4 -4
6 -6
2.7 3.0 3.3 36 4.75 4.85 4.95 5.06 515 525
SUPPLY VOLTAGE (V) SUPPLY VOLTAGE (V)
CHANNEL-TO-CHANNEL GAIN MATCHING CHANNEL-TO-CHANNEL GAIN MATCHING
vs. SUPPLY VOLTAGE (MAX1147/MAX1149) vs. SUPPLY VOLTAGE (MAX1146/MAX1148)
6 5 6 8
4 4
g , g ,
] 2
S o S o F
= =
= =
< -2 < -2
(&} (&>}
-4 -4
-6 -6

475 4.85 4.95 5.06 5.15 525
SUPPLY VOLTAGE (V)
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BRI T EFFIE(E)

(Vbp = +5.0V (MAX1146/MAX1148), Vpp = +3.3V (MAX1147/MAX1149), SHDN = Vpp, Vcom = 0, fscLk = 2.1MHz, external clock
(50% duty cycle), 18 clocks/conversion (116ksps), VREFADJ = VDD, external +4.096V reference at REF (MAX1146/MAX1148), exter-
nal +2.500V reference at REF (MAX1147/MAX1149), Crer = 2.2uF, CLoAD = 50pF, Ta = +25°C, unless otherwise noted.)

10

GAIN MATCHING (LSB)

OFFSET MATCHING (LSB)

GAIN ERROR (LSB)

CHANNEL-TO-CHANNEL OFFSET MATCHING
vs. SUPPLY VOLTAGE (MAX1146/MAX1148)

6

4

CHANNEL-TO-CHANNEL GAIN MATCHING
vs. TEMPERATURE

MAX1146 toc23

-40 -15 10 35 60 85

TEMPERATURE (°C)

MAX1146 toc25

475 4.85 495 5.05 515 525

SUPPLY VOLTAGE (V)

GAIN ERROR vs. TEMPERATURE

MAX1146 toc27

-40 -15 10 35 60 85

TEMPERATURE (°C)

OFFSET MATCHING (LSB)

OFFSET MATCHING (LSB)

OFFSET ERROR (LSB)

CHANNEL-TO-CHANNEL OFFSET MATCHING
vs. SUPPLY VOLTAGE (MAX1147/MAX1149)

6

4

2

6

4

MAX1146 toc24

2.7

3.0 3.3
SUPPLY VOLTAGE (V)

3.6

CHANNEL-TO-CHANNEL OFFSET MATCHING
vs. TEMPERATURE

MAX1146 toc26

-40 -15

10 35

TEMPERATURE (°C)

60

85

OFFSET ERROR vs. TEMPERATURE

MAX1146 toc28

[~

-40 -15

10 35
TEMPERATURE (°C)

60

85
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MAX1148 | MAX1146 AR IhEE
MAX1149 | MAX1147
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3 3 CH2

4 4 CH3 e

s — Cha L EE TN
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8 — CH7

9 9 COoM oA A . BRI OB . BRI U R R, coM B FE gl i 1 HL

10 10 SHDN R P AR A . SHDN EAL, #80FCH, mIRERER2pA. B, MRedei.

11 11 REF FEMEG M /ADC BEMER A . BB M SR ER . NFREMERE T, MAX1146/MAX1148 1)
Vrep N +4.096V, MAX1147/MAX1149 B VRgr M +2.500V .

12 12 REFADy | HFPEERT AL EZE b A . R T 0.01pF F%F 55 £ AGND. REFADJIE % Vpp 2% IR HEHER
FEUE NI 22 R

13 13 AGND | #EfIH.

14 14 DGND | ¥Fth.

15 15 DOUT | =478ttt . CS EARNT, $dEAE SCLK FREGRIZ Mt . CS Eml, DOUT hmibi.
TR R . TEN AT AT, ADC TR, SSTRB B, #4R5C UG, SSTRB B -

16 16 SSTRB | 7EAMFBI T, SSTRB 7E MSB % th BT A~ 45 AN B Ep R AR i FE~F-. CS & =B, SSTRB A B
(MBS B L) .

17 17 DIN BT A . CSEMM, FdEfESCLK FTHAFR A . CS BE&l, DIN AEHE.
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— 5-8 N.C. TR, WEBARER.

MAXIMN
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MAX1146-MAX1149

ZEE. EE5. H1T.
141z ADC
TE I RE

MAX1146-MAX1149 ADC R HlZ U8 I B A M4 A T/H
FEL RSO S e A 14 AL . RIS DR T
SAL B ES (nP) B T (R . 1B 4 R ALK, 18] 5
HMAX1148/MAX 1149 H R IR .

B ZGBIPBNFIRE/RIF

MAX1146-MAX 1149 B8 A &5 44 5 45 — A 2
A#BMUX). A THHEE. THF L. — AR Am
M RHEAREL LS (DAC) (B 6)-

10Q
CHO Voo Voo

M maxim Otuf ——4Tuf
H2 - Maxt148 % %
CH8 MAX1149 STON o
CH4 SCLK SCK

CH5 [ 110 uP
CH6 DIN MOSI
CH7 SSTRB 110

REF Dout MISO

CoM REFADJ
AGND  DGND

=<3

ANALOG
INPUTS

22uF

0.01uF Vss

]

I
.

B4 . B HTHE B

CS»
SCLK B> .
INPUT
INTERNAL
DIN &> SHIFT [
REGISTER CONTROL CLOCK
SHDN »> LOGIC
ot A — OUTPUT —|-»
> y > DoUT
cer ST SSTRB
Ho - L ~
§H3 o || AnaLOG REGISTER
CHA B INPUT ™ e
= MUX
CH5 B i ( ESE .
CHo >
CHT » REF
_< V
conr maxam|
2507 | 20k i I
BANDGAP ,
REFERENCE | < icD
REFADJ Ay=2.0VN
REF
5. [

12

R BT, R A MUXCK IN+ 2 2 0T iLEiE, IN-
EZRCOM. TEZESEAT, IN+ M IN-ZEH# CHO/CH1 %
B BB RIS AR . ARHE R 1 3% 5 BB A .
TSI LA SCLK FFREUY, Bl A S Ml iy
WEIEIE . IR, T/HIFRAET RFEALE, Crypgy M Crp R
FERU A G 5 . ERHIF 5 /A SCLK TR, MUX
Wit , T/HIFRUIBBIGRFEALE, 45 Cpypy A Cpyp. b
A HL ARV R A 5 O SRFE . i A MUX AT T/H T o &
Z LK 8-Kl11.

TERA AN, JF A DACHEATIARE, 7E 14 60K 4%
o g AFLEVR S 0. AR AVE T B 15 A st o A
B, AT Crypy M Cpy b 18pF x (Ving - Vi) Y HLART
R R AR DAC, TERE I AE 5 18
LT
iU, T/HIFRHE AR BV R E, MUX
VB R e E. ENIAEAT, Bk
SSTRB [ EFHTTE . FEAMRI B T, e 56 1
AN SCLK T R 52 A«
SR FEHAAE 5 BT 7 (09 T/H A5 18] 2 AR 40U A R BEL 47 7 eR 4K
RG-S HES R, RN FZER . MAX1146-
MAX1149 # =4~ SCLK JAM(tacq), HIA T/H HLA LI
R FERWAGSHEA, —BEERFTWERE =4
SCLK. W& /N AT (Rsourcr), VAPRIE T/H
FHL 5T 43 BE s [ P9 56 J ST HL

tacQ = 11.5 x (RsouRrce + RIN) x CIN

A, Rgourcr WM AW, Ry T 2.6kQ (B4
i A MUX FIT/HFF R B Z A, i % T 18pF (Cypis »
Crpyp F A 27 AE LS 2 A

U IR BEL BT 58 e B I SRR R 22, T ZEAEHU AR A FT AGND
Z A% 100pF R LS . 1240 A A AT /N A AC LT,
B2 SRS — AR T — D RCUBSE A, PR T B8l
NS X TR, 7] R FH MAX4430 % 2wk
Kaw, DURIESI AA(G 5 0 etk

MAXIMN




ZEE. EE5. HIT.
141z ADC

ANALOG INPUT MUX
E O——— MAXIM
CHo o MAX1148
\c MAX1149
o\ _| il
oo 1=
ioo_“ — 1 . L e
‘E: =~ |CAPACITIVE
— DAC
CH3 AN '
N TRACK >
CH4——+::\ X HOLD——
o HOLD——v 1
CH5 ——+::\ HOLD » TRACK p
\c ' A——TRACK 14-BIT
—— |CAPACITIVE
CH6——+::\ X N-__o ® T [pac

N
or-H ]
ol —— o]

=s)

m

bl
II==

B 6. FARCHIA B

BING
MAX1146-MAX1149 il ACRFEF B A 3 0MHz /M5 57
TE. S EEBREG S RT R, RAXKEREA,
AN SE T ADC SRR R FMES . e E
EIE S SHRFE SRS, BUCRATIRESIEI.

BRI RIF

PR RO 4 AR R LR A ] FE Vpp Fl AGND Z [H] .
XL AR E ALV R A TE(AGND - 0.3V) % (Vpp +
0.3V)Z 284, DAGo XS # PR i B . 0 T i KG E e 4fe
i ANRE L AGND K 50mV, HANRELL Vpp 1 50mV -

iE A TR Somv I, R FLTRR H7E 2mA -

MAXIMN

REEE

B 7 B 7~ B BT TP A MAX 1148/ MAX1149.
MAX1148/MAX 1149 B FE40HT, 72 1 SCLK [7] DIN
A — A EHFT . EEDIN 2 Vpp, AT SCLK
i AFE 1 $FF HEX (2 W% 1), Bl & cH7 SR
BT BY L AR P A, A 2 (RSO T . FE SRR
BT, 14 LRSS S MSB 8 DOUT A, SSTRB
o 2 S I b R B A s k. BO2E cH7 OB A, W]
MU DOUT fii A7 B9 M7 . BRI 4 75 18 A B b J]
(K110). it SSTRB M DOUT Mk 25 34 tH BLAE SCLK T
[CE
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ZEE. EE5. H1T.
14 1Z ADC

MAX1146-MAX1149

Vop
06 0SCILLOSCOPE
AN CH7 Voo
MAXKIM 47U
0.01uF maxia ol T ]
HDN VI NNNNNNNNNNNNNNS
1 MAX1149  ° = = seL
= EXTERNAL CLOCK
i REFADJ SCLK rr
0.01uF DouT L DOUT*
1 SSTRB
I\ SSTRB
Vﬂgpﬁ REF CcoM
224F cs
I 56D CH CH2 CH3 CH4
= AGND |
MAX1149 Vigr = +2.500 *FULL-SCALE ANALOG INPUT, CONVERSION RESULT = $FFF HEX

MAX1148 Vaer = +4.006v  YooM =AIN = Vrer

7. B AL
F1. EHFHERX

BIT NAME DESCRIPTION

7 (MSB) | START | Start bit. The first logic 1 bit after CS goes low defines the beginning of the control byte.

6 SEL2

Channel-select bits. The channel-select bits select which of the eight channels are used for the conversion

SELT (Tables 2, 3, 4, and 5).
4 SELO
| 1=single ended, 0 = differential. Selects single-ended or differential conversions. In single-ended mode,
3 SGL/DIF |input signal voltages are referred to COM. In differential mode, the voltage difference between two channels

is measured.

|1 =unipolar, 0 = bipolar. Selects unipolar or bipolar conversion mode. In unipolar mode, connect COM to
2 UNI/BIP | AGND to perform conversion from 0 to VRer. In bipolar mode, connect COM to VRgF/2 to perform conversion
from O to VREF. See Table 7.

Selects clock and power-down modes.

1 PD1 PD1 = 0 and PDO = 0 selects full power-down mode*.

PD1 =0 and PDO = 1 selects fast power-down mode*.
0 (LSB) PDO PD1 = 1 and PDO = 0 selects internal clock mode.
PD1 = 1 and PDO = 1 selects external clock mode.

BIF 0L BN R A KRB

14 MAXIMN




ZEE. EE5. F1T.
141z ADC

F2. MAX1148/MAX1149 ZE B iniE X THIIBIEIL#E (SGL/DIF = 1)

SEL2 SEL1 SELO CHO CH1 CH2 CH3 CH4 CH5 CH6 CH7 COM
0 0 0 +
1 0 0 +
0 0 1 +
1 0 1 +
0 1 0 +
1 1 0 +
0 1 1 +
1 1 1 +

# 3. MAX1148/MAX1149 EE 71 THIIEEERE (SGL/DIF = 0)

SEL2 SEL1 SELO CHoO CH1 CH3 CH4 CH5 CH6 CH7
0 0 0 +
0 0 1
0 1 0 +
0 1 1 +
1 0 0 +
1 0 1 +
1 1 0 +
1 1 1 +

R 4. MAX1146/MAX1147 R IHER THIE
B £ (SGL/DIF = 1)

R 5. MAX1146/MAX1147 EZE D EX THIIE
8 1%£$%(SGL/DIF = 0)

SEL2 SEL1 SELO CHO CH1 CH2 CH3 COM SEL2 SEL1 SELO CHO CH1 CH2 CH3
0 0 0 + 0 0 0 +
1 0 + 0 0 1 +
0 0 1 + 1 0 0 - +
1 0 1 + 1 0 1 +
EFEBEf  MAXI1149 WFBALA A4 . CS BEH — 184 1 9

RV _EHLESE, PR HL AR 7 FEL R BE MAX1146-MAX 1149
B PR AP I, MAX1146-MAX 1149 fE & i 2E 1755 3
iF SSTRB & . NRETE FL IR IR Fe i AT Jo sh k. CS &
)5, DIN BB — A5 1 gl e R, FiTF
W2 AT, DOUT it B .

IEahEEH

7] DIN [Fl 25 A — N 67235 8 3 — k. CS & AKAT,
SCLK W& EFA ¥ K EH DIN B — L F2 A MAX1146—

MAXIMN

N KR HIFT M MSB. ZE G2 FTF £ # A DIN
(LA 0 ¥R, #F 1 AEHIF AR,
MAX1146-MAX1149 # % SPI/QSPI #1 MICROWIRE ##
. XF T SPI, TE SPI ¥ il A7 £7 4 H 0o 15 1 B A9 Isp B A 1
FRFEVR . 1% E CPOL = 0 M1 CPHA = 0. MICROWIRE-
SPI Fl QSPI & £k W] 7£ & % — A 17 (1 [A) i #2 0lg — > 7
. R AT SR 4y, REERAREREONE=
W LG LI — W4 (38 — 8 L BC & ADC, HARW
A8 (7 [F] i i 14 LR 25 AR ).
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MAX1146-MAX1149

ZEE. EE5. H1T.
14 1Z ADC

HFHH
TESAR R AT, B bR SIS (B 14).-
TEXUR RS AT, S0 i o8 i A48 X (B 15) .-
BYEFE SCLK FREWTRI BRI, MSBJEH .

it =0

MAX1146-MAX1149 BEAT DL F &M ERER AT Bt ] DL A
PR IO RR A BIK 328 Yk T8 T 46 . S AR A KdE R A
H MAX1146-MAX1149.
A0 BB P =X AT S A PR AR I 2 (11 6ksps),  H B AT
WL 0.1MHz 2 2.1MHz. P P80 481 X 0] $2 it i
FEMEFE PERE, X0 R BT O R B 4 T A AT LA S IR
R, HBTRAERIEE N0 2 2. 1MHz. P HBHS 40
KA CPU K — e, SRIGRISRE LR .
PR F 30 PD 1A PDO 17 F 3k 1% B s b A 56 b7
MAX1146-MAX1149 - HE A R ER sh i, BT s
Byt fae. B - 11 &0 i e,

SN EBET#
FEANERI BhBE T, ANERET Sh RS AR Bk s, RIS IR K
SR . EERFE YRGB A, SSTRB fil
T A B A0 00 v bk . R R T B g R — A
)T 141 SCLK BT BLZE DOUT L(E 8 F1E 10). 4
CS NEHL RS, SSTRB FDOUT MiEiFH -

TSR SRR B AT A AR AR T 100k Hz X 5 A7 BB B 5 350
AR AR T 140ms, WIFE R AP AR, B4 b2
TE 140ps N FERL, 75 W T/H HUZ8 A He B 23 o mm i 4 25 L
PIEBRT#
fic & P9 BT BB 2T, MAX1146-MAX1149 7 PP
PR T AR B, P R FE T AR UK B SAR BRI
FEATFE 7 (8 B DU K 2.1 MIHz B Bt 4 o 56 52 B o & R
SSTRB TE & FF LRI EAK, M e /5 & & . SSTRB
BARRAES R 8.0ps, BAIA], SCLK RV 451K HL ~F- L 5
PR 5 (R P M RE
— /NP BB A7 TR AE e i R A7 EHE . 7 e 4 58 B
J5 BRI 2, BT H SCLK B £ i 1 75 77 #5 [R] 20 i 1
TE SSTRB & i J5 156 =4~ SCLK B8 F F# T, DOUT i
W R MSB, AJ5 72 MSB G HRE I H A (B 9
FE11).

HIBE B T, MAX1146-MAX1149 W07 1/0
TE P9 RIS B 2 3 A 8] (e coney ) B PR R R UL . FE e R BE
K CSE . CSEmKRE M. £ DINFLHA
18 NELIFAR T — AR AL IR B . 243 5 Py RS 4 A8
A, CSE®, SSTRBHA# AFBLIRE. SSTRBH L
THE R MAX1146-MAX 1149 E&EMFEH . ZJ5 pp
AT 7 5 IS S B 4 25 5

S /
SCLK 1 8\ /9 16 |24 /
- (Bl |
DIN \_ fomart\ stL2 )| SeCT) SeLo JseL/omunBR{ PD1 ] o | /
<l — P lcon >
SSTRB HIGH-Z \ | i \ | HIGH-Z
DOUT —HIGHZ \ [DT3 Y012 [OT1 [0 ] 09§ D8] 67 06 ] D5 ] 541 03 ] b2 b1 ] 00\ [ HIGH-Z
INPUT MUX SET ACCORDING TO PREVIOUS CONTROL BYTE{  SETTOCBT _f _ OPEN X RESET T0 CB1
INPUT T/H TRACK ) HOLD X TRACK

I 8. Shabief B —24 it By F it

16
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HE5. FIT,
141z ADC

s /
SCLK 1 8\ 9 16 24 /
% CB1 _»
DIN \ [START\ SeL2 [ SELT ) SELO s GL/D\?{UN\WX PD1 | PDD\ /
ktm»¢tcowvv]
SSTRB ! \ {‘
DOUT __HIGH-Z \ /D13 D12 [ 11 [D70 ] D9 [ D8 [ D7 [ D6 J 05 J 04 [ 03 [ D2 [ D1 J D0 | [ HIGH-Z
INPUT MUX "SET ACCORDING T0 PREVIOUS CONTROL BYTE Y SETTOCBI ) OPEN X RESET 10 CBI
INPUT TH TRACK )( HOLD X TRACK
Bl 9. P B BB — 24 I By $E BN 7
%S \
SCLK 1 8y /1 4\(10 ‘ﬁ 1& 1 4\J1oL 11 15
%081~v—> %032% }
DIN \ ISTART\ SeL2 [ seL1] seLo XSGL/?LNFX PD1 | PDO\ < lsmwxgEsz SEHXSELOXSGUDWNVB\PX PD1 | PD(]\ __[START\ SEL2 | SEL1 [ SELO JSGLOF[UNIBP o © o
)Y [
“GIACG»’%{CON >< 'Aca% :
SSTRB f \ R f \ S
HIGH-Z I : : G
DOUT \ ID1SID12X(:(; Y o504l D3 02 D1 D0\ ID13XD12X(:(; Y05 040302 D1 [DO) -
SET ACCORDING TO PREVIOUS :
CONTROL BYTE ; « : «
INPUT MUX ) SET T0 CB1 (:(; i SETT0 CB2 (;(;
; « : : I
INPUT TH HOLD [ TRACK_ X ‘;(; HOLD [ TRACK HOLD “:
K 10. S B — 18 I B F2 el 7
WS 1) BERESRNEMEE, TS EE, 5 5H A
DIN Y32 58 = HLF-

RE
4 e 4 SR BT A LB (R 2 i S7E DIN R A 18 1

Fa, artrt AR

ot oy
UK. CSERIG IR LHA
FEAE Pl 71 Y 2 — L
PRI R IANI)G . @R 1F7E SCLK 58 T4 T Bt IF A Rk
Wi a —hrR A e

{NHE: CS F G I REE 3l —
DIN B3 — N85 1 MRG0,

FE SCLK WY AT Ry, #d] T
TFia . B ALE AT :

MAXIMN

Bl

2) DOUT [Fl i th 4 Al e e 45 R & s ),
DIN 55 — 258 & - F (B 10 1R 11).-

TE 24 | 5 40 5 2 R fl &% CS, #5iB HL B,

Fae.

SR 4 1A CS SREFICH T, I MAX1146-MAX1149 ()

TR A B O R 18 NI R . B 10 FIE 11 18 A

SCLK JA BAHEAT — U e e (Y B TR

Iel 4 i A

&t h
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MAX1146-MAX1149

ZEE. EE5. H1T.
14 1Z ADC

TS \

SCLK 1 8 1 4

%CBW%

DIN \ [START\ SEL2 J SELT ] SELO LI ?jNvBl’X PD1 | PDO\

0T | wa [ T\ JIO\ T

‘%CBQ%

< [smm\ SEL? [ SEL1 [ SELO IscuﬂF o] Pot ] Poo \

«tAcu Mtcowf
: (¢

(_[START\SEL2] o o «
DY "

« taca MICONV%
: I

SSTRB ; v » }\_] »
HIGH-Z ! | |
DoutT —_\ [DTE 072k T 05 [ DAY D3 T 02 [ DT { D0 [073 lmzﬁ}: (D5 D4«

SET ACCORDING TO PREVIOUS
CONTROL BYTE

INPUT MUX

; ; ‘ <
X _SETTOCBI )} OPEN X RESETTOCBi (;(;

| : ! <
J_SETTOCB2 f OPEN Y RESETTOCB2 (;(;

INPUT TH TRACK

| H (¢
J__HomD T RY
D)

: : «
TRACK [ HOD ) TRACK (:(:

B 11. a8 = — 18 Iy #5421 /7

& K W FOEL X i =
MAX1146-MAX1149 7] $& {i — A hiff 5 By 11 5 A~ 5105 Wy
B
SHDN & I fe g it AME W=, s R ok, AR
Eﬂfﬁvﬁ§300nAa i—“lﬁﬂ%ﬂ\]%ﬁ%?ﬁ%@, E-CREFAD]=
0.01pF, Cgrgp = 22pFf, &S shE 2 2ms. BERHY
Crepapy M Crep BH S B INB ST [H] (£ 6). R /MR
TERSE, i 4 Fh B3 O W A8 =X )5 30 e 7 e st 1]
I HI T8 PD1 I PDO BB B (R 1. 4
ARG, HEABCK . i E O SRR RL,
B ReE BT R AL . e xbEs, RE$H0
TAE, HIFERRE/NE 300nA. TERHECKE, AW
PSRV O A, FLUE LI /N B 600pA -

x6. NENEEZ MG EFEHES

c . c POWER-UP TIMES FROM AN
REFADJ REF EXTENDED POWER-DOWN
0.01uF 4.7uF 2ms
0.1pF 10pF 25ms

*J I ] Crpapy 75 -

18

MAX1146-MAX 1149 W EI ¥ 7 9 H R GG, B3
AR W B P e B (R 1) M RANFEMEZ vp, B
Crerapy = 0.01pF, Crgp =2.2pF BF, g1 Ja shif e
2ms- ﬁkﬁg CREFAD]*H CREpﬁ’ﬁ%iﬂHEﬁJHd‘lﬂ(%% 6)
R F A0 T AE I, g 1 E PR 3 S I A 3R 3l T e
ing e

BEEEE
MAX1146-MAX1149 7] % HI P EF e #h Rkt . JEifEr &
UeE ADCHIAJER, moE M B EHGEET).

ISEE-2%:3
MAX1146-MAX1149 & A — W #HE 1250V PR EEE. %
B sE T — 1 20k Q HUPH % 4% % REFADJ. R 1 0.01pF
75551 REFADJ £ AGND- MAX1146/MAX1148 1 % fE
B 3.277V/V Mtk , £ REF#24E +4.096v HEHEH .
MAX1147/MAX1149 WEAMEZ W HA 2.000V/V 5, 7F
REF #2t +2.500v ZEHEHL K . P F3E ERT, FHF/J\
2.2pF HFL 20K REF 55 # 2 AGND.

IR
MAX1146-MAX 1149 DAPIFf 77 A8 F AR i -
1) ¥ REFADJ#E# % Vpp, 1L NEEMESZ W, REF#
HPEBEEE (B 12)-
2) KESMNEREEEE 2 REFAD), (AN HREEES (& 13).

MAXIMN




ZEE. EE5. HIT.
141z ADC

+5V

o
IN
WAXI
SAR REF 3.000V MAX6163
REF L 4 L 4 ouT
ADC
%o.m
REFERENCE —

MAXIMN D?SU/-'\:EEEED GND
MAX1146— REFADJ 45V J__
MAX1149 =

0.1uF
1.250V
BANDGAP 1_
REFERENCE %
AGND
HS

A 12. S a8 HEE E REF

T 1T AFEEN M 1.5V 2 Vpp + 50mV 1 7R FBE: i .
REF fii AP P HL T (E H 10kQ. HEATHE, $# REFAISH
PR E L RE B B K 210p A FRTRE, I HL 34 BE BT Y.
/NF10Q. H0.1pF LA 55 # REF £ AGND 7 B fii th
BHAT -

J5 3K 2 FI PR BB ME 2 v Sk /NN EREEME 77138 . REFADJ
HABLPTIAIE A 20k Q. TEEHLRT, 2 REFADJ I 4MEB
B 625 HR AR /N 100p A FRLIAL, I HL % 1 B B0 R /N T
100Q- MAX1146/MAX 1148 ZHEZZ v B 3.277V/V Hi4s
MAX1147/MAX1149 B4 2.000V/V 45 . # REFADJ Y
AP ERHEME F e 3 AR I 2% v 14 25 R A SAR ADC 19 BETHEHS,
JE, £ REF 75 B e A 20 7E 1.5V 2 Vpp + 50mV

x7. HENEE

+3.3V

24k MNAXI

MAX1146-
MAX1149
510kQ

100kQ 4—/\/\/\/T REFADJ

0.047uF

= =

] 13, 2V

ZIAl. F10.01pF FA 5% # REFADJ 2 AGND, 2.2pF LA
55 % REF % AGND.

iz R4
7 A AT A R NUA A A 5 1 i AR PR RS
MAX1146-MAX 1149 i H B0HE g 45 76 B A% A s
A R, XU R R A A M A% X, 1 LSB =
(Vrep/2N), HA NN (14). B F S0 T4
PR LSBE Z AR & . B 14 FE 15 40 31 R s
RO 1 5 A/ L (1/O) B A5 bR 4K

A0
MAX1146-MAX1149 15 15 SPI. QSPI #l MICROWIRE
EeMA. mEORH, ¥cpurE i EN, Il
CPU £ ADC SR ATH Bl . S5 KRT ER h i 2. 1MHz -

SPIF#IMICROWIRE #

i 1 SPI (&l 162)3, MICROWIRE £ 0 (&l 16b)iF, 1% &
CPOL = CPHA = 0. T B M A8 (i RIEI ADC 2 #F

UNIPOLAR MODE BIPOLAR MODE
INPUT AND OUTPUT NEGATIVE FULL POSITIVE FULL
MODES
ZERO SCALE FULL SCALE SCALE ZERO SCALE SCALE
- Vi
Single-Ended Mode VCoM VREF + VCOM VF;EF +Veom Veom *REF 4 Voo
Differential Mode VIN- VREF + VIN- ‘VR%J,V'N, VIN- W%H/m-

E: ERA RSB E D AGND £ Vi o

MAXIMN
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MAX1146-MAX1149

ZEE. EE5. H1T.
14 1Z ADC

_ _Vrer
A 1158= 16384
< VREeF >
1111+ A
1.110 4+
1..101 4+
1..100 +
=
A
A
38 "
5 i
= =
5
o
=
=
o
0..011 4
0..010 +
0..001 +
0..000 H4—— T >
01 2 3 16381 16383
INPUT VOLTAGE (LSB)

_ _VRer
A 1158 = 638z
< VRer >
0.111 4+ A
= 0110+
4 0101+
S 0.100+
o R4
5
o s
S
o
= 0.001 4+ o
1 =
m I
E 1.1+ ;
= R
5 . :
oo ’ 1
E 1
2 !
o 10114
o
= 1.010+
1..001 +
1..000 +HA—+—4 —— Y >
01 2 3 8191 8193 16381 16383
8192
INPUT VOLTAGE (LSB)

B 14. PR R R

1400455 . DOUT s 7E B AT 4 R PRI 5, 7E SCLK
ETHGRIEHEA pP. 5 — A 8 (LB U e 4 45 R HT 8
i, PAMSBH . B oA uEidaimi & Ea 6.

QSPI#
>k i # QSPI# 1 (] 17)M 1% & CPOL = 0, CPHA =0,
MAX1146-MAX1149 58 K 2. 1MHz B fgop g - 7 2o 1L
16 17 R AKH ADC 4258 14 (7455 . DOUT $UHE 75 5 A7
BRI R BRI, 7E SCLK TR R H#EA pp. I 14 1

PIC16/PIC17 SSP &tk
MAX1146-MAX1149 F 2 T FF # & 0SSPy L
PIC16/PIC17 A% il &5 (nC). ANFF &2 SPIiE E, Wi

B 15, SR FE(E S el 4

K18 IR # 4%, I PIC16/PICI7TECE I EWL. #%
2 8 N3 9 Fr /n 4 tR Ak [F] 25 & 1 25 1) 5 77 %% (SSPCON) HI
[ 25 5 RS T £ 45 (SSPSTAT) . 7E SPIHEAH, PIC16/
PIC17 pC AV A I 47 8 (8 i [l b i il k. 77 BE3%
LA 8 LRI ADC 2 /B 14 24553 . DOUT B 1 5
T BT P 864, /£ SCLK ETHG R # A pe. 5% —
A QML E TR N e g AT 8 L, DAMSB IR, A
BEm & A%, D52 Do.

10 »| s
SCK | SCLK
MISO | <———— ] DOUT
Vop
SPI MAXIM
MAX1146-
MAX1149
s

1/0 »| CS
SK | SCLK
Sl | <————  DOUT
MICROWIRE MAAM
MAX1146-
MAX1149

El16a. SPI £ #

20

] 16b. MICROWIRE £ #%
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ZEE. EE5. HIT.
141z ADC

Vb Vbp
S ——— | CS
SCK f———| SCLK SCLK SCK
oD
Qspl NAXIM CS | = 1/0
MAX1146-
— MAX1149 NI PIC16/PIC17
SS MAX1146-
MAX1149
[&17. QSPI %1% JT_ . J:_ o
[ 18. PIC16/PICI7 AT HI#FHY SPI 1% [1 1% 1%
== LR o
% 8. SSPCON FEm=IFHAA
PICI6/PICI7
CONTROL BIT SETTINGS SYNCHRONOUS SERIAL-PORT CONTROL REGISTER (SSPCON)
WCOL Bit 7 X Write collision detection bit.
SSPOV Bit 6 X Receive overflow detect bit.
Synchronous serial port enable bit:
SSPEN Bit 5 1 0: Disables serial port and configures these pins as /O port pins.
1: Enables serial port and configures SCK, SDO, and SClI pins as serial-port pins.
CKP Bit 4 0 Clock polarity select bit. CKP = 0 for SPI master mode selection.
SSPM3 Bit 3 0
SSPM2 Bit 2 0 Synchronous serial port mode select bit. Sets SPI master mode and selects
SSPM1 Bit 1 0 FcLk = fosc / 16.
SSPMO Bit O 1

R 9. SSPSTATHEFHIFHAANE

conTroL BT | MAXUASEAXTIAS SYNCHRONOUS SERIAL-PORT STATUS REGISTER (SSPSTAT)
SMP Bit 7 0 SPI datg input sample phase. Input data is sampled at the middle of the data
output time.
CKE Bit 6 1 SPI clock edge select bit. Data is transmitted on the rising edge of the serial
clock.
D/A Bit5 X Data address bit.
P Bit 4 X Stop bit.
S Bit 3 X Start bit.
R/IW Bit 2 X Read/write bit information.
UA Bit 1 X Update address.
BF Bit 0 X Buffer full status bit.

MAXIMN

21

6vLIXVIN-9Y L IXVIN



MAX1146-MAX1149

ZEE. EE5. H1T.
14 1Z ADC

TMS320LC3x #[

& 19 ZAMERET 2R, MAX1146-MAX1149 5 TMS320

PO . B 20 &% 0B FE. AU

THBRIETI MAX1146-MAX 1149 F 4, FFiBas R :

1) TMS320 ¥ CLKX (A% N4 Be & ki B 20 iy S
B84, CLKR (TMS320 IS5 & b e FEL T 20
AN 4. TMS320 1 CLKX FI CLKR 5 MAX 1146
MAX1149 ) SCLK i AETE— 2 .

2) it TMS320 B XF_1/0 i [T MAX1146-MAX1149
I CS B, HEdalR 25 A MAX1146 -MAX1149 [
DIN.

3) MMAX1146-MAX1149 5 8 7 (1XXXXX11), ¥tk
e, BB AN AR IR R BN SR
AT XXXXXH .

4) TMS320 HJ FSR fii A P MAX1146-MAX 1149 /Y
SSTRB %t . SSTRB I T BT 3% B IE 7E #1755 46t
TMS320 7] DR B MAX1146-MAX 1149 153 -

5) TMS320 fEMi/G 16 1~ SCLK B E AT 52 A B — 1 5k
Pa. X 16 M BR 45 14 M IR, HAPINLA D
2

6) CSE®, fE/a3h T — WA, 1k MAX1146-
MAX1149 #1E .

IR, BB
ML EERG RS, AT PCB MR, WA
ST B R BT . R RS SRR S
AR B . R BN B B (R R I B 2R AT E
BE R E R BRI .
B4 2N Rk EE . £ AGND &3, — /M
U &, TEDGND &3 — M S . ERTA R
Bt R B, ERERFEMEE R, B
TE A A 7% B g e M S A FUL e e . A S A o Mk

FEERE, R 2T HL YR 1Y) R 2 B A RE R AT RE A .
XF > CS
TMS320LC3x
CLKX 1 SCLK
NAXIM
CLKR MAX1146-
MAX1149
DX DIN
DR [ DOUT
FSR [« SSTRB

B19. MAX1146-MAX1149 5 TMS320 H9 8 T

s 7

DIN [ START Y SEL2 X SEL1 X SELO XSGL/DTFX UNl/WY PD1 v PDO \ «

SSTRB
O

[ \ HIGH-Z
K

DouT —\

L\ ¢
/ MSB X B2 B LSB >\ {—HIGH'Z
()

B 20. TMS320 & OO /7 E
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Vpp R A9 e A 7 2 AR e AF e M BE . R 0. 1pF 11
47pF AN ISR I R R . RERE AT LK E
DASEI S LR M A ] 0 1 pF R H# — > 10Q HLFH,
T PSP AV T8 208 I8 45 P 400 1 i 1 L R 7

R IEL1E
TR LR (INL) 2 SEPr A5 i bR A0S H R R 22 . 1% E 2T
DU R R A B 2k, nT DU A% 5 ek B0 S R Y H
2%, (HEEBRRTIMERIRZEM . MAX1146-MAX1149
) B S A 2 50N B 2R R R e 0

W IF L1

o AE L (DNL) & SEPR & K A1 1 LSB BAR(E 2 (8] () 25
. /NTF 1 LSB ¥ DNL 1% 2 0] DU IE & fiy R 08, IF
HARZZER.

ABREL
LA L3 (1) B HIAB R E 2 I IR O A . FLABAE
S () 9 R RERS 0 b T 525 % B 5 2 220 2 R 1)
i) 2% .

15HELE
YT TR EWE MY, FHH(SNR)ZH R R
B A (RMS YA RMS B IR ZGRE R ) LE .
HAHR, B H/IMEECE RS (R T &R E, H#%
H ADC 73 35 (N ) HL € -

SNR = (6.02 x N + 1.76)dB

SEhr b, BREACMERE AN, ISAFE T MR, 0 A
FEMERERS . IR EL3h%E . SNR A RMS 15 5 F1 RMS M 11
FOAE, IR s 48 BT A A0 o B 0 25 6. BT 5 U B RN
BRI .
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ZEE. EE5. HIT.
141z ADC

E S5 5IEAIKELE
{55 5 AL B (SINAD)Z KA LM RMS 18 E 5 ADC
HEnEmEERRMSEZ .
SINAD(dB) = 20 x log (SignalRMS / NoiseRMS)

B
AR EENOB) R ADC 738 & il AR HERAE R T /Y
AR . HEMN ADCIZZEN R B FEMA. AL
5 ADC Wil R u fE — 20, v P4 ENOB
ENOB = (SINAD - 1.76) / 6.02

SIERKAE

BB R E(THD) 2 i A 55 il 5 YOI RMS 2 A5 2451
R RS . AT DARR

([ [\,2 2 2 2\
THD=20ongL VT + V3 :’/V“ + Vs J
1

Hr, v 38EBEE, v, E vsiE2 B 5 WIEEAIEE .

TFH A E

To AR HL B0 A8 Bl (SFDR )2 F8 200 (Fe KA 5 43 &) RMS
HS T —TMRKRHESERMSEHZ L.

BHIEE
TRANSISTOR COUNT: 5589
PROCESS: BICMOS
1E21Th
Rev 2 AYEILTT: 1. 20+ 23 25
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MAX1146-MAX1149

ZEE. EE5. H1T.
14 1Z ADC

5IRIEC &

TOP VIEW

cHo [ 1 ] [20] oo
cH1 [ 2] [19] scLk
cHe [ 3] 18] €S
o3 [4] mmmam [i7] on
NC.[5| MAXT746  |1s] SSTRB
", % MAX1147 % oot
NG [7] [14] enD
N.C. [ 8] [13] AGND
com [ 9] [12] REFADY

SHON [10] [11] rer

TSSOP

cHo [ 1] [20] Voo
CH1 [ 2] [19] scLk
che [3] 18] CS
ok [4] ammam [i7] on
CHa 5| MAXT148 16| SSTRB
o % MAX1149 % Sour
cHe [ 7 [14] paND
CH7 [ 8] [13] AGND
com [ 9] 12] REFADY

SHON [10] [11] ReF

TSSOP
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ZEE. EE5. H1T.
14 1Z ADC

PRy —
CRBIE TORHE AL A B R T BE AN R BT A, TR il i #H3E4ME(E B, 157 i www.maxim-ic.com.cn/packages. )
w
o
N — e
0000000 N0annnnn 5 COMMON_DIMENSIONS £
|} ETERS INCHES =
3 [MIN. [ MAX | MIN. | MAX. 5
AAAA A — | 110 043 ]
i A 0.05 015 | 002 | 006 @
Az 0.85 095 | 033 037
G} ! o 019 | 030 | 007 | 012
og 019 | 025 | 007 | 010
IR IR oo |- N N A
" — - c 0.09 014 | 004 | 006
TP VIEW BOTTOM VIEW BENT LEAD DETAI D |[SEE_VARIATIONS [SEE_VARIATIONS
- - E 430 [ 450 [ 165 [ 177
5 065 BSC 026 BSC
H 625 [ 655 | 246 | 258
3 l— N SEE DETAILAA _\ € L 050 | 070 | 020 | 028
| i = | . c N |SEE VARIATIONS [SEE VARIATIONS
Simim i mimim B s —— =_ ! e | 00 [ 8 | 0° |8
\_Q 0.10[c] A gl I ‘Ir = 0.10_MAX
PD | A \_SEATING E
PLANE
SIDE VIEW END VIEV VARIATIONS
JEDEC PKG.  |MILLIMETERS| INCHES
o MO-IS3| N | | CODES I"MIN. [ MAX.|MIN.| MAX.
) AB-1 |14 | D|ul4-L; | 490 | 510 |.193 | 201
025 pARTING i v14-2
BSC " WITH PLATING
T LiNe N AB 16| D|Ul6-1; | 490 | 510 |.193 | 201
_____ /- ; e vl6-2
4 ¢ aC 20| D |u20-2) | 640 | 660 |.252 | 260
Iy 1= | | U20-3
BASE METAL — 1 AD 24| D|u24-1 | 770 | 790 |.303 | 311
DETALL A LEAD TIP DETAIL AE 28| D |Uu28-1; | 9.60 | 980 |.378 | 386
uas-2;
NOTES uzs-3
1. DIMENSIONS D AND E DO NOT INCLUDE FLASH
2 MOLD FLASH OR PROTRUSIONS NOT TO EXCEED O04Smm PER SIDE
3. CONTROLLING DIMENSION: MILLIMETER
4. MEETS JEDEC OUTLINE MO-153. SEE JEDEC VARIATIONS TABLE
5. “N* REFERS TO NUMBER OF LEADS LAS »,
A\ LEAD COPLANARITY 0.0 MM MAX. EID:DEIAmIl'nm /VI/J‘I/I’I
7. NUMBER OF LEADS SHOWN ARE FOR REFERENCE ONLY
8 MARKING IS FOR PACKAGE ORIENTATION REFERENCE ONLY e
ABENT LEAD 010 MM MAX. PACKAGE OUTLINE, TSSOP 4.40mm BODY
APPROVAL DOCUMENT CONTROL NO. REV. 1
~DRAWING NOT TO SCALE- 21-0066 VA

Maxim Jt = EE 4k

Jt7 8328 {54 HREI4wA5 100083
fEEIE: 8008100310

BiE: 010-62115199

fEE: 010-6211 5299
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