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PART TEMP. RANGE PIN-PACKAGE
MAX1201CMH 0°C to +70°C 44 MQFP
MAX1201EMH -40°C to +85°C 44 MQFP
TOP VIEW = -
SI§QQ%§%§§§E
/

ST_CAL [1] 33 ] OF
AGND [2 32 ] DAV
Avpp [3] 31 ] CLK
AGND [4] 30 ] DVpp
A6 [ MAXIVI 25 06N
AVpp [ 6] MAX1201 [ 28 ] DGND
DOR [ 7] [ 27 ] DVpp

D13 [ 8] [ 26 | TEST1
D12 [ 9] 25 ] TEST?
D11 [0 [24 ] TEST3
D10 [11] 23 1 DO
EEA8 § 283885
=]
MQFP
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ABSOLUTE MAXIMUM RATINGS

AVDD to AGND, DGND
DVpp to DGND, AGND
DRVpp to DGND, AGND
INP, INN, RFPF, RFPS,

RFNF, RFNS, CLK, CM.......... (AGND - 0.3V) to (AVpD + 0.3V)
Digital Inputs to DGND ........cccoiiiiiiians -0.3V to (DVpD + 0.3V)
Digital Output (DAV) to DGND -0.3V to (DRVpD + 0.3V)
Other Digital Outputs to DGND.............. -0.3V to (DRVDD + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
44-Pin MQFP (derate 11.11mW/°C above +70°C)....... 889mW
Operating Temperature Ranges (Ta)

MAXT201TCMH ..o 0°C to +70°C
MAXT20TEMH ..o -40°C to +85°C
Storage Temperature Range ..........ccccccooeerenen, -65°C to +160°C
Lead Temperature (soldering, 10S€C) ......ccoovvvviiieenenn. +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

(AVDD = +5V £5%, DVpp = DRVpD = +3.3V, VRFPs = +4.096Y, VRFNS = AGND, Vocm = +2.048, VIN = -0.5dBFS, fcLk = 4.5056MHz,
digital output load < 20pF, Ta = TMmIN to Tmax = 0°C to +70°C, unless otherwise noted. Typical values are at Tao = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Single-ended 4.096 4.5
Input Voltage Range (Notes 2, 3) VIN - - Y
Differential +4.096 +45

Input Resistance (Note 4) R 25 kQ
Input Capacitance Ci Per side in Track Mode 21 pF
Reference Voltage (Note 3) VREF 4.096 4.5 Y
Reference Input Resistance 700 1000 Q
(FE%S%liustlsci)r?g codes: Note 5) RES After calibration, guaranteed 14 Bits
Integral Nonlinearity INL +1.2 LSB
Differential Nonlinearity DNL -1 +0.3 +1 LSB
Offset Error -0.1 +0.004 +0.1 %FSR
Gain Error -5 -1.7 +5 %FSR
Input-Referred Noise fcLk 75 uVRMS
Maximum Sampling Rate fsaMPLE | fsamPLE = fcLk/2 2.2528 Msps
Conversion Time (Pipeline 4 fSAMPLE
Delay/Latency) Cycles
Acquisition Time tacq To full-scale step (0.006%) 100 ns
Overvoltage Recovery Time tOVR 410 ns
Aperture Delay tAD 3 ns
Full-Power Bandwidth 3.3 MHz
Small-Signal Bandwidth 78 MHz
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ELECTRICAL CHARACTERISTICS (continued)

(AVDD = +5V £5%, DVpp = DRVpD = +3.3V, VRFPs = +4.096Y, VRFNS = AGND, VoM = +2.048, VN = -0.5dBFS, fcLk = 4.5056MHz,
digital output load < 20pF, Ta = TmMIN to Tmax = 0°C to +70°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
fin = 100.1kHz 78 83
Signal-to-Noise Ratio —
(Note 5) SNR fiN = 502.7kHz 82 dB
fiN = 1.0021MHz 81
. ) fin = 100.1kHz 84 91
Spurious-Free Dynamic Range SFDR fy = 502.7kHzZ 89 dB
(Note 5)
fiN = 1.0021MHz 86
fin = 100.1kHz -88 -80
Total Harmonic Distortion
(Note 6) THD fiN = 502.7kHz -85 dB
fiN = 1.0021MHz -83
fiN = 100.1kHz 77 82
Signal-to-Noise Ratio + —
Distortion (Note 5) SINAD | fin = 502.7kHz 79 dB
fiN = 1.0021MHz 78
POWER REQUIREMENTS
Analog Supply Voltage AVDD 4.75 5 5.25 \
Analog Supply Current I(AVDD) 53 75 mA
Digital Supply Voltage DVbp 3 5.25 \
Digital Supply Current I(DVDD) 1 2 mA
Output Drive Supply Voltage DRVpD 3 DVpbp \
Output Drive Supply Current I(DRVDD) | 10pF loads on DO-D13 and DAV 0.3 1 mA
Power Dissipation PDSS 269 380 mwW
Warm-Up Time 0.1 sec
o ) Offset 55
Power-Supply Rejection Ratio PSRR - dB
Gain 55

TIMING CHARACTERISTICS
(AVpD = +5V, DVpp = DRVpp = +3.3V, fcLk = 4.5056MHz, Ta = TMIN to Tmax = 0°C to +70°C, unless otherwise noted. Typical

values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Conversion Time tconv 4/fsAMPLE ns
Clock Period toLK 227 ns
Clock High Time tcH 85 113.5 137 ns
Clock Low Time tcL 85 113.5 137 ns
Output Delay top 70 150 ns
DAV Pulse Width tpDAV 1/fcLk ns
CLK-to-DAV Rising Edge ts 65 145 ns
Data Access Time tAC CL = 20pF 16 75 ns
Bus Relinquish Time tREL 16 75 ns
Calibration Time tCAL ST_CAL = DVpp 17,400 nyCCngS
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DIGITAL INPUT AND OUTPUT CHARACTERISTICS

(AVpp = +5V, DVpp = DRVpp = +3.3V, Ta = TMmIN to TMAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Low Voltage ViL 0.8 V
Input High Voltage ViH DVpp - 0.8 Vv
Input Capacitance 4.0 pF
CLK Input Low Voltage CLKvIL 0.8 \
CLK Input High Voltage CLKvIH AVpp - 0.8 \
CLK Input Current IcLK VIN_=0or DVpD +1 +10 pA
CLK Input Capacitance CcLK 9 pF
. VIN. =0 +0.1 +10
Digital Input Current [N = pA
VIN_ = DVpD £0.1 +10
Output Low Voltage VoL ISINK = 1.6mA 70 400 mV
Output High Voltage VoH ISOURCE = 200pA D\(/)Df D(\)/%g vV
Three-State Leakage Current ILEAKAGE +0.1 +10 pA
Three-State Output Capacitance Cout 3.5 pF

Note 1: Reference inputs driven by operational amplifiers for Kelvin-sensed operation.

Note 2: For unipolar mode, the analog input voltage, VINP, must be within OV and VREF, VINN = VREF /2; where VREF = VRFPS -
VRFNS. For differential mode, the analog input voltages ViNp and VINN must be within OV and VRer; where VREF = VRFPS -
VRFNS. The common-mode voltage of the inputs INP and INN is VRgr /2.

Note 3: Minimum and maximum parameters are not tested. Guaranteed by design.

Note 4: Input resistance varies inversely with sample rate.

Note 5: Calibration remains valid for temperature changes within £20°C and power-supply variations +5%.

Note 6: All AC specifications are shown for the differential mode.

4 MAXI N




+5V 2.2Msps 14
ADC

(AVpp = +5V, DVpp = DRVpp = +3.3V, VRrps = +4.096V, VReNS = AGND, foLk = 4.5056MHz, differential input, Vcm = +2.048V, cal-
ibrated, Ta = +25°C, unless otherwise noted.)

SINGLE-TONE SPURIOUS-FREE DYNAMIC SIGNAL-TO-NOISE PLUS DISTORTION TOTAL HARMONIC DISTORTION
RANGE vs. INPUT AMPLITUDE (fiy = 100.1kHz) vs. INPUT FREQUENCY vs. INPUT FREQUENCY
110 5 84 T T T 11 ] -70 g
86 A =-050BFS : :
100 E— 5 o 72 /=
™\ 7 A = -20dBFS 11
% dBFS ' 80 ~—| ay
N N
/ 78 N 7 pg
) 80 '/\, % 76 K I~ =y -18 /\\\/ fis / AT i
= S n \ N 2 N\ /11
= 70 dBe = p N =-6dBFS 2 80 1T [
& 5 S S N i LN A VA
60 / An--6aeFs || /]
- 68 - -84 A
Y N =-20dBFS N
50 / 66 \ 86 | \ -
© P 64 I \ i o N
/ 62 - AN =-0.50BFS
2 60 0 I
70 60 50 -40 -30 20 -10 0 1K 10k 100k ™ 1K 10k 100k ™
INPUT AMPLITUDE (dBFS) INPUT FREQUENCY (Hz) INPUT FREQUENCY (Hz)
SIGNAL-TO-NOISE-RATIO SIGNAL-TO-NOISE-RATIO PLUS DISTORTION TYPICAL FFT, fiy = 100.1kHz,
vs. INPUT FREQUENCY vs. SAMPLE RATE (fiy = 100.1kHz) 2048 VALUE RECORD
90 90 s 0 -
8 - 3
86 A = -050BFS 8 z 15 &
84 86 -30 =
82 i
80 L & g 4
g 8 g & An=-05FS 7| = -60
c Bas E: =
En N = -60BFS ™ = E
72 i i i SO T 4
70 AL 7 = I ] | !
68 AN = -20dBFS 105
66 y 74
64 120
7
62 135
60 70
1K 10k 100k ™ 100k ™ M 0 200k 400k 600k 800k 1M 1.2M
INPUT FREQUENCY (Hz) SAMPLE RATE (sps) FREQUENCY (Hz)
TYPICAL FFT, fiy = 1.0021MHz, INTEGRAL NONLINEARITY vs.
2048 VALUE RECORD TWO’S COMPLEMENT OUTPUT CODE
0 5 20 5
-15 g 15 g
_30 <§( =
1.0
@ 45
& __ 05
o 0 8
o = 0
2 5 2
S 90 : 05
<C
105 10
-120 T A5
-135 [ ‘
20
0 200k 400k 600k 800k 1M 1.2M -8192-6144-4096-2048 0 2048 4096 6144 8192
FREQUENCY (Hz) TWO'S COMPLEMENT OUTPUT CODE
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(AVpp = +5V, DVpp = DRVpp = +3.3V, VRFpPs = +4.096V, VRrFNS = AGND, foLk = 4.5056MHz, differential input, Vcm = +2.048V, cal-
ibrated, Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL NONLINEARITY vs.
TWO’S COMPLEMENT OUTPUT CODE

vs. INPUT FREQUENCY

EFFECTIVE NUMBER OF BITS

10 140 T ]
05 130 i
\\____
— o 125
23 'E:‘i \ T TT™N
- 0 o 120 N
= =] I = -6dBFS
~ 115
205 1.0
105 = -20dBFS
. 0 T
-8192-6144-4096-2048 0 2048 4096 6144 8192 1k 10k 100k ™M
TWO'S COMPLEMENT OUTPUT CODE INPUT FREQUENCY (Hz)
1 ST_CAL ST_CAL=0
ST _CAL=1
2,45 AGND
3,6 AVDD +5V + 5%
7 DOR
8 D13 13 (MSB)
9 D12 12
10 D11 11
11 D10 10
12 D9 9
13 D8 8
14 D7 7
15 D6 6
16 DRVDD +3V" +5.25V DRVpp DVpp
17,28 DGND
18 D5 5
19 D4
20 D3 3
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« )

21 D2 2
22 D1 1
23 DO 0 (LSB)
24 TEST3 3
25 TEST2 2
26 TESTH 1

27,30 DVpp +3V" +5.25V
31 CLK AVpp
32 DAV
33 OE OE=0 DO D13 DOR

OE=1

34 TESTO 0
35 CM
36 RFPF
37 RFPS
38 RFNF
39 RFNS
40 INP

41, 42 N.C.
43 INN
44 END_CAL | END_CAL =0

END_CAL = 1

MAXIMN
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MAX1201

D13 DO
MAX1201 2.2Msps 14 4
(ADC)
(
)
2.2Msps 90dB(typ) THD  SFDR
14
.2
AC xDSL .
ADC 1 :
4
(SC)
( 2 /
(MDAC)
MDAC
(INP INN RFP_ RFN.)
MDAC AVpp
RFP_ RFN_ CM AVpp AGND
| | | | |
________________ STAGEL................ STAGE2  STAGE3  STAGE
! o> o S e
Eﬂ_—<ADC | mMoac o :
: SRR 7
CLK CLOCK | ‘ w DAY
DVop GENERATOR CORRECTION AND
CALIBRATION LOGIC
l— END_CAL
ST_CAL
MAXIM -
DGND MAX1201
OE OUTPUT DRIVERS
DRVpp
DOR D13-D0
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CM
RFPF — _| }—f
INp —oe—o—] o2
RFNF —g ’_L
INN —o=—o— MO +
RFPF _ 9 —| }—O\O
CM
2. MDAC
MAX6341
3
1kQ
21pF
1 0.0015%
(4
(RFPF  RFNF)
(RFPF)
4.096V
(RFNF)

(RFPS RFNS)

MAXIMN

RFPS ————
RFPF O o

<O—0—||—

o
o] }——

RFNF O o

RFNS ——————

DC

VRep =4.096V

CHIP BOUNDARY

RFPF

MAXIVI

MAX410

\ RFPS
AVAVAV; ,
+ :
Vaen = OV .
N MAXIN RFNF
WAX410 W
’7 T ' RENS
— AN, ;
+ 1
s ANy O
4.
AGND
ADC
VRrp  VREN
1/2 Vewm
2
4
9
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(INN) (C™) Coiltronics CTX03-
(INP) INP 13675
ADC 1
AC
2
20kHz
/
5
ADC 50%
MAX1201
MAX4108 MAX1201
2
(<100kHz)
SNR
SNR., .. = !
MAX 2’”’f|N'OJ|TTER
fyn IMHz  GJTTER 10psRMS
SNR
84dB
6
01 V+
AN N ‘Lﬁ
MAXIV |NN O1MF
Wixaiog > VVN——=8- 0.1uf ;l;
> j CLK
! > ML
V4 .
M

10
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MAX1201
( ADC) ok LIy . T
STCAL _—= = ‘ P
MDAC ‘« M'N‘HCLK»»
END_CAL =—17,400 CLK CYCLES [
MAX1201
8.
MDAC
e | _
-« fAc «— fReL
D0-D13
o __ 2 X Xz
4
17,400 7 = HIGH IMPEDANGE (THREE-STATED)
ST_CAL( )
( 8) 9. -
ST CAL (OF)
ST _CAL
1 2
END_CAL * 20
0.01%
2
MAX1201 2
INP INN 2
1
END_CAL
( ) ADC
(SNR)
MAX1201
(£5%) SNR
(RMS ) RMS (
)
N N+t
AN_ 8 . N e /
! N2 s ADC (N )
| for ot

CLK ] UL
SWRE  — | ] L
clock — |

ts»l‘ -

DAV [l -

D0-D13 | = =t
XT3 YO N2 XONT X N XN+t X

7.
MAXIMN

SNR(mAX) = (6.02*N + 1.76)dB

DC
RMS
SNR

RMS
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1.
1 2
+FSR - 1LSB 1111 . 1111 0111 ... 1111 0111 ... 1111
+3/4FSR 1110 .... 0000 0110 .... 0000 0110 .... 0000
+1/2FSR 1100 ... 0000 0100 .... 0000 0100 .... 0000
+1/4FSR 1010 ... 0000 0010 .... 0000 0010 .... 0000
+0 1000 ... 0000 0000 .... 0000 0000 ... 0000
0 - 111 . 1111 -
~1/4FSR 0110 .... 0000 1101 ... 1111 1110 .... 0000
-1/2FSR 0100 .... 0000 1011 ... 1111 1100 .... 0000
-3/4FSR 0010 .... 0000 1001 ... 1111 1010 ... 0000
-FSR +1LSB 0000 .... 0001 1000 ... 0000 1000 ... 0001
_FSR 0000 .... 0000 o 1000 .... 0000
+ (SINAD) (SFDR)
SINAD RMS SFDR RMS ( ) DC
ADC 2
SINAD (dB) = 20slog [Signalrms / (Noise + RMS
Distortion)RMS]
(ENOB)
ENOB MAX1201
ADC 14
ADC
ADC
(EMI)
MAX1201 MAX1201
ENOB = (SINAD - 1.76) / 6.02 EM|
(THD)
THD 2 9 RMS
RMS (PCB)
A . MAX1201
THD 20.| (V2 +V3 +V4 +"'+V9) ( AGND DGND)
=<Vrog v, PCB
( )
Vi RMS Vo~ Vg
2 9 RMS
12 N AXI /N




+5V 2.2Msps 14
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MAX1201 Vbo(AVpD) Vbp  MAX1201 (AVpp) +5V(typ)
(DVpp) Vpop(DRVpp) 3 +5V +3V
0.1pF 0.001pF DVpo
DRVpp DVpp
AVpp DRVpp DRVpp
AVpp
+3.3V
DVpp DRVpp +5V DVpp
DRVpp 0.1pF
+3.3V
DRVpp DVpp
+5V DRVpp
20pF +3.3V DVpp ( 2)
DRVpp
2.
AVDD DVpbp DRVDD /
PCB V) V) V)
5 5 5
5 5 3.3
5 3.3 3.3
5 3.3 5

MAXIMN

TRANSISTOR COUNT: 56,577
SUBSTRATE CONNECTED TO AGND
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SEE DETAIL ‘A"

NOTES:

1.
2.

3.
. MEETS JUEDEC MO-108-AA-2.

DI&E1 DO NOT INCLUDE MOLD FLASH.
MOLD FLASH OR PROTRUSIONS
NOT TO EXCEED .254mm(.010".
CONTROLLING DIMENSION: MILLIMETER.

DETAIL

" A "

MILLIMETERS INCHES
DIM MIN MAX MIN MAX
A [2.032 [2.388 [0.080 [0.094
aLfo0.102 [0.254 [0004 [o0.010
A2[1.930 [2134 [0.076 [0.084
b [0.305 [0.457 [o.012 [o0.018
c 0102 [0.254 [0004 [0010
D [12.954]13.462 [0510 [0.530
DL [9.906 [10.109 [0.390 |0.398
D3| 8.000 REF 0.315 REF
£ [12954][13.462 [0510 [0.530
E1]9.906 [10109 [0.390 [0.398
E3] 8000 REF 0.315 REF
e | 0.800 REF 0.0315 REF
L 0635 [0.940 [0.025 [0.037
alo  T-0 0 10

i
L j

VI /A X1 2V

PROPRIETARY [NFORMATION

TITLE:

PACKAGE

APPROVAL

21-0826

OUTLINE, MQFP, 44L

DOCUMENT CONTROL NO.

14

MQFP44.EPS
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NOTES

15

FOCIXVIN



MAX1201

+5V 2.2Msps 14
ADC

NOTES
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