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ABSOLUTE MAXIMUM RATINGS

VDD, OVDDtO GND ... -0.3V to +3.6V
OGNDtO GND ..o -0.3V to +0.3V
INA+, INA-, INB+, INB-t0o GND ... -0.3V to Vpp
REFIN, REFOUT, REFP, REFN,

COM, CLKto GND .....cooooiiiiiiiei -0.3Vto (Vpp + 0.3V)

OE, PD, SLEEP, T/B

Continuous Power Dissipation (Ta = +70°C)
48-Pin TQFP (derate 12.5mW/°C above +70°C)........ 1000mW

Operating Temperature Range ..............c.ccocoeee -40°C to +85°C
Junction Temperature ...........ccoovoiiiiiiiiii +150°C
Storage Temperature Range ............cccccooovien. -60°C to +150°C
Lead Temperature (soldering, 10S) ........cccoovvrviiiiiienicene. +300°C

D9A-DOA, D9B-DOB to OGND ...

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

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

(Vpbp = +3V, OVpp = +2.5V, 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND, REFOUT connected to REFIN through
a 10kQ resistor, ViN = 2Vp-p (differential with respect to COM), CL. = 10pF at digital outputs (Note 5), fcLk = 40MHz, Ta = TmIN to
TmAX, unless otherwise noted. Typical values are at Tpa = +25°C.)

PARAMETER | symsoL | CONDITIONS | miNn TYP  mAX | uNITS
DC ACCURACY
Resolution 10 Bits
Integral Nonlinearity INL fiIN = 7.51MHz +0.5 +15 LSB
Differential Nonlinearity DNL fIN = 7.51MHz, no missing codes guaranteed +0.25 +1.0 LSB
Offset Error <1 1.7 % FS
Gain Error 0 +2 % FS
ANALOG INPUT
Differential Input Voltage Range VDIFF Differential or single-ended inputs +1.0 \Y
Common-Mode Input Voltage Vpp/2
Range Ve +0.5 v
Input Resistance RIN Switched capacitor load 50 kQ
Input Capacitance CIN 5 pF
CONVERSION RATE
Maximum Clock Frequency foLk 40 MHz
Clock
Data Latency 5 Cycles
DYNAMIC CHARACTERISTICS (fcLk = 40MHz, 4096-point FFT)
f =7.51MHz, Ta = +25°C 57.3 59.6
Signal-to-Noise Ratio SNR  {—AorS nm dB
fINA or B = 20MHz, Tp = +25°C 56.8 59.6
f =7.51MHz, Ta = +25°C 57 59.4
Signal-to-Noise and Distortion SINAD INAorB A dB
fINA or B = 20MHz, Ta = +25°C 56.5 59
f =7.51MHz, Ta = +25°C 65 76
Spurious-Free Dynamic Range SFDR INAor8 A dBc
fINA or B = 20MHz, Tp = +25°C 65 73
f =7.51MHz -76
Third-Harmonic Distortion HD3 |—NAorE B
fINA or B = 20MHz 73
fINA or B = 11.6066MHz at -6.5dB FS,
Intermodulation Distortion IMD fINA or B = 13.3839MHz at -6.5dB FS -78 dBc
(Note 2)
Total Harmonic Distortion THD fINAor B = 7.61MHz, Ta = +25°C -73 -64 4B
(First 4 Harmonics) fINA or B = 20MHz, Ta = +25°C -73 -63

MAXIMN



FaArNI10EY |, 40Msps, +3V,. EEHADC
RSB Z7 L2 ZRU/INS LIV 71T

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +3V, OVpp = +2.5V, 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND, REFOUT connected to REFIN through
a 10kQ resistor, V|N = 2Vp-p (differential with respect to COM), C|. = 10pF at digital outputs (Note 5), fcLk = 40MHz, Ta = TmIN to
TmAX, unless otherwise noted. Typical values are at T = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Small-Signal Bandwidth Input at -20dB FS, differential inputs 500 MHz
Full-Power Bandwidth FPBW Input at -0.5dB FS, differential inputs 400 MHz
Aperture Delay tAD 1 ns
Aperture Jitter tay 2 PSRMS
Overdrive Recovery Time For 1.5 x full-scale input 2 ns
Differential Gain +1 %
Differential Phase +0.25 Degrees
Output Noise INA+ = INA- = INB+ = INB- = COM 0.2 LSBRMS
INTERNAL REFERENCE
Reference Output Voltage REFOUT 2.048 \

+3%
Reference Temperature ppm/
Coefficient TCREF 60 °C
Load Regulation 1.25 mV/mA
BUFFERED EXTERNAL REFERENCE (VRerIN = +2.048V)
REFIN Input Voltage VREFIN 2.048 vV
Positive Reference Output
Voltage VREFP 2.012 v
Negative Reference Output
Voltage VREFN 0.988 v
Differential Reference Output AVREF AVREF = VREFP - VREFN 0.98 1004 107 v

Voltage Range
REFIN Resistance RREFIN >50 MQ
Maximum REFP, COM

Source Current IsouRcE 5 mA
Maximum REFP, COM

Sink Current ISINK -250 UA
Maximum REFN Source Current ISOURCE 250 pA
Maximum REFN Sink Current ISINK -5 mA

UNBUFFERED EXTERNAL REFERENCE (VRerIN = AGND, reference voltage applied to REFP, REFN, and COM)
RREFP, Measured between REFP and COM and

REFP, REFN Input Resistance Reeen | REFN and COM 4 kQ

Differential Reference Input 1.024

Voltage Range AVREF | AVREF = VREFP - VREFN +10% v
Vbp/2

COM Input Voltage Range Vcom +10% %
x o

REFP Input Voltage VRerp X\C;F?EMF/Z v

REFN Input Voltage VREFN X\?F?El\ﬁ/_z v

MAXI N 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +3V, OVpp = +2.5V, 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND, REFOUT connected to REFIN through
a 10kQ resistor, V|N = 2Vp-p (differential with respect to COM), C|. = 10pF at digital outputs (Note 5), fcLk = 40MHz, Ta = TmIN to
TmAX, unless otherwise noted. Typical values are at T = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
DIGITAL INPUTS (CLK, PD, OE, SLEEP, T/B)
CLK (\J/'E;DX
Input High Threshold VIH 08 \
— 8%
PD, OE, SLEEP, T/B OVoD
CLK 0.2x
VbD
Input Low Threshold ViL 0. \
— 2 X
PD, OE, SLEEP, T/B OVoD
Input Hysteresis VHYST 0.1 \
| ViH = OVpp or Vpp (CLK +5
Input Leakage I I DD DD ( ) pA
liL ViL=0 +5
Input Capacitance CIN 5 pF
DIGITAL OUTPUTS (D9A-D0A, D9B-D0B)
Output Voltage Low VoL ISINK = -200pA 0.2 \Y
Output Voltage High VoH ISOURCE = 200pA (?\(/)DZD v
Three-State Leakage Current ILeak | OE = OVpp +10 PA
Three-State Leakage —
Capacitance Cout OF = OVop s pF
POWER REQUIREMENTS
Analog Supply Voltage Range VpD 2.7 3 3.6 \
Output Supply Voltage Range OVpD 1.7 2.5 3.6 \
Operating, fINA or B = 20MHz at -0.5dB FS 40 60 mA
Analog Supply Current lvDD Sleep mode 2.8
Shutdown, clock idle, PD = OE = OVpp 1 15 PA
Operating, CL = 15pF,
oot S | fiNA or B = 20MHz at -0.5dB FS 58 mA
tput t
utput Supply Lurren ovbD Sleep mode 100 A
Shutdown, clock idle, PD = OE = OVpp 2 10 H
Operating, fINA or B = 20MHz at -0.5dB FS 120 180 W
Power Dissipation PDISS Sleep mode 8.4
Shutdown, clock idle, PD = OE = OVpp 3 45 Y
o Offset +0.2 mV/V
Power-Supply Rejection PSRR -
Gain +0.1 %V
TIMING CHARACTERISTICS
CLK Rise to Output Data Valid tDo Figure 3 (Note 3) 5 8 ns
Output Enable Time tENABLE | Figure 4 10 ns
Output Disable Time tpiIsABLE | Figure 4 15 ns
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = +3V, OVpp = +2.5V, 0.1uF and 1.0uF capacitors from REFP, REFN, and COM to GND, REFOUT connected to REFIN through
a 10kQ resistor, V|N = 2Vp-p (differential with respect to COM), C|. = 10pF at digital outputs (Note 5), fcLk = 40MHz, Ta = TmIN to
TmAX, unless otherwise noted. Typical values are at T = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CLK Pulse Width High tcH Figure 3, clock period: 25ns lgg ns
CLK Pulse Width Low tcL Figure 3, clock period: 25ns 1’:232 ns
Wake up from sleep mode (Note 4) 0.41

Wake-Up Time tWAKE Hs

Wake up from shutdown (Note 4) 15

CHANNEL-TO-CHANNEL MATCHING

Crosstalk fINA or B = 20MHz at -0.5dB FS -70 dB
Gain Matching fINA or B = 20MHz at -0.5dB FS 0.02 +0.2 daB
Phase Matching fINA or B = 20MHz at -0.5dB FS 0.25 Degrees

Note 1: SNR, SINAD, THD, SFDR, and HD3 are based on an analog input voltage of -0.5dB FS referenced to a +1.024V full-scale
input voltage range.

Intermodulation distortion is the total power of the intermodulation products relative to the individual carrier. This number is
6dB better, if referenced to the two-tone envelope.

Note 3: Digital outputs settle to V|H, V|L. Parameter guaranteed by design.

Note 4: With REFIN driven externally, REFP, COM, and REFN are left floating while powered down.

Note 5: Equivalent dynamic performance is obtainable over full OVpp range with reduced Cy..

Note 2:

1RSI 1E
(Vpp = +3V, OVpp = +2.5V, VREFIN = +2.048V, differential input at -0.5dB FS, fcLk = 40.0006MHz, C|_ = 10pF, Ta = +25°C, unless
otherwise noted.)

FFT PLOT CHA (DIFFERENTIAL INPUT,
8192-POINT DATA RECORD)

FFT PLOT CHB (DIFFERENTIAL INPUT,
8192-POINT DATA RECORD)

FFT PLOT CHA (DIFFERENTIAL INPUT,
8192-POINT DATA RECORD)

ESLIXVIN

T 5 H 1 1 1 1 k=) 3
10 CHA TCL»<‘:40“0005‘67BI\‘/IH2 E 10 CHB foLk = 40.0005678MHz | £ 10 foLk = 40.0005678MHz CHA [E
) fing = 7.5342866MHz  |£ fing = 6.1475482MHz |2 T T fina = 24.9661747MHz g
20 fing = 6.1475482MHz |2 -20 fing = 7.524866MHz {2 20 | fing=19.8879776MHz E
AINA = -0.498dB FS AINB = -0.534dB FS AINA = -0.552dB FS
_ 30 _ %0
o 40 o 4 = 40
o [} a
2 50 2 50 2 50
T & =
= 60 HD3 T S 60 HD3 S 60
<< <C =
| 70 an\ 70
-80 -80
-100 -100
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
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REEEREGESE)
(Vpp = +3V, OVpp = +2.5V, VReFIN = +2.048YV, differential input at -0.5dB FS, fcLk = 40.0006MHz, C|_ ~ 10pF, Ta = +25°C, unless
otherwise noted.)

FFT PLOT CHB (DIFFERENTIAL INPUT, TWO-TONE IMD PLOT (DIFFERENTIAL INPUT, SIGNAL-TO-NOISE RATIO vs.
8192-POINT DATA RECORD) 8192-POINT DATA RECORD) ANALOG INPUT FREQUENCY
0 3 0 u T T T T ) 61 g
fcLk = 40.0005678MHz che |2 foLK = 40.0005678MHz g L TTTTTE
A0 | pya = 24.9661747MHz g A0 Fig = 11.606610MHz z chal | 1|2
200 | fing = 19.8879776MHz E: 220 | fing =13.383979MHz S 60 ] E:
AINB = -0.5250B FS AIN =-6.50B FS 2 “")J
= 0 g 0 [TWO-TONE ENVELOPE - —TT7 59 R
A
= = 4 -0.5250B FS - CHB
w () o
= = / g
2 -50 2 -50 } « 58
2 HD3 = fiN1 2
g % S 50
<< \ <<
70 F—Hp2 70 IMD3 o7
‘ IMD2| IMD3 [} /D2
-80 -80 / ; /1
-90 ; -90
-100 100 55
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 1 10 100
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENGY (MHz) ANALOG INPUT FREQUENCY (MHz)
SIGNAL-TO-NOISE + DISTORTION vs. TOTAL HARMONIC DISTORTION vs. SPURIOUS-FREE DYNAMIC RANGE vs.
ANALOG INPUT FREQUENCY ANALOG INPUT FREQUENCY ANALOG INPUT FREQUENCY
62 5 -65 ] 80 ‘ 2
E] 68 / 76
60 CHA-H £\ AT Iy I
= N ce_ || _ /] \
g S z v ~= g RNRE
Z 5@ CHB N\ 2 N 5 oHe \
7] -7} CN Ad R S
\ * -.\q..c“\
CHA
56
7 64
54 -80 60
1 10 100 1 10 100 1 10 100
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
FULL-POWER INPUT BANDWIDTH vs. SMALL-SIGNAL INPUT BANDWIDTH vs. SIGNAL-TO-NOISE RATIO vs.
ANALOG INPUT FREQUENCY, SINGLE-ENDED ANALOG INPUT FREQUENCY, SINGLE-ENDED INPUT POWER (fiy = 19.8879776MHz)
6 - 6 e - 65 .
5 ViN = 100mVp-p E &
N = \ = :g
4 / \ £ 4 \ z 60 2
2 v 2 //
55
g o -~ g o - g pa -~
= = = 50
3 3 2 v

22 -2 /
45

6 40

1 10 100 1000 1 10 100 1000 -20 -16 -12 -8 -4 0
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) INPUT POWER (dB FS)
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REEEREGESE)
(Vpp = +3V, OVpp = +2.5V, VReFIN = +2.048YV, differential input at -0.5dB FS, fcLk = 40.0006MHz, C|_ ~ 10pF, Ta = +25°C, unless
otherwise noted.)

SIGNAL-TO-NOISE + DISTORTION vs. TOTAL HARMONIC DISTORTION vs. SPURIOUS-FREE DYNAMIC RANGE vs.
INPUT POWER (fiy = 19.8879776MHz) INPUT POWER (fiy = 19.8879776MHz) INPUT POWER (fy = 19.8879776MHz)
65 - -55 = 80 o
60 / E: 60 \\ E: 76 //\ E
55 A N _ /\ \
g // g 5 g n / \
2 % v = \ = /
= = \ —
2 / 70 S 68
45 L \ / /
/ N\ N
m -75 g 64 /
35 -80 60
-20 16 12 -8 -4 0 20 16 12 -8 -4 0 20 16 12 -8 -4 0
INPUT POWER (dB FS) INPUT POWER (dB FS) INPUT POWER (dB FS)
INTEGRAL NONLINEARITY
(BEST END-POINT FIT) DIFFERENTIAL NONLINEARITY GAIN ERROR vs. TEMPERATURE
03 e 03 = 05 2
0.2 é 02 é 0.4 /f// é
| j. i 11 L | | 2 /
01 o 2 03 o~ CHB
= 9 = 0 £ 02
= I = E
I = ——]
01 1 it 1 AR i 3 0 /,/T_
0.2 02 0 ,/ CHA
03 03 01
0 128 256 384 512 640 768 896 1024 0 128 256 384 512 640 768 896 1024 40 15 10 35 60 85
DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE TEMPERATURE (°C)
ANALOG SUPPLY CURRENT vs. ANALOG SUPPLY CURRENT vs.
OFFSET ERROR vs. TEMPERATURE ANALOG SUPPLY VOLTAGE TEMPERATURE
02 g 50 5 50 5
0.1 E: 5 E 1% E
£
g —~—— | z I —— — z 2 //
% -01 CHB ‘é // é //
0o = _— = T
@ | 38 38 ——
% 0.2 ~—
-03 T 34 34
CHA
0.4 30 30
-40 -15 10 35 60 85 270 285 300 315 330 345 360 -40 -15 10 35 60 85
TEMPERATURE (°C) Voo (V) TEMPERATURE (°C)
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REIERIEERE)

(Vpp = +3V, OVpp = +2.5V, VReFIN = +2.048YV, differential input at -0.5dB FS, fcLk = 40.0006MHz, C|_ ~ 10pF, Ta = +25°C, unless
otherwise noted.)
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39 D4A 2 =RF—=hrTF142F7IVEA. EY M. FRILA
40 D5A R =RTF—=RrFA4HIIHEA. EY I, FrRIVA
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MAX1183

FaArPNI10EY |-, 40Msps, +3V, EEHADC
RSB Z7 L2 ZRUO/INS LIV 71T

iR FERAA (R &)
tmF B B
41 DBA 2)=2F— R NFAOZ A EY 6. FrRILA
42 D7A ZAY=2F— b FATHIEA. EV T FERILA
43 D8A 2) == T4 2FZILHEN. EV 8. FrRILA
44 D9A 2A)=2AT7— T4 OFZIEH. EY FI(MSB). F+ILA
45 REFOUT RE) 77 L REFEEN, ERXIFENASEZTL T REFINIZERABE,
46 REFIN )77 ZBEAS. VRern=2 X (VrRerp - VRepN)o 1NFIAED V725 %ED>TCNDIZ/NA/SZL TR E L,
47 REFP EUT7 LY 2BEAN/HS. ZHREEIE(Vrerp - VRern)e 0. TUFM ED AV F o4& EST
GNDIZ/NA/SZLTTFE 0,
48 REFN a7 LY 2BREAN/MS. ZBREBEIZ(VRerp - VRerN)o 0. 1pFIED T2 F 25 TGNDIC
INAISZLTTFE N
3 OAVN—=%DAOIS. Ta oFINbEN=HERE 7O

BEICRL. ZOBENIIAR—ILRSNTWVCADES
NHELSINNET, BERIICELUICERERESIS2MEIC
BHEIN., ZOERE. RONATSA 2V RT—2IC
EEh, EBEN9DINTHDRT—IUICL>TREEND
T, Z0TOEZMEUBRENE T, T OV IERE
WE. ZNZND/NA T4 V27— DIZH I TADC
AVNL—=57F 7Y MW LTHEL. AEI— A
BN EERERLET,

MAX118313. 9RT—2 "EEE. /M TSA12D
P=FT7O0Fr(RNICKDOT. BITHEZR/NMIMNA
BHS, SRERZETEICLET. ADRICEOSNT
TG A TSA VA F7—2%@DT. HA
TUFICLDERZESC/N\—T7 00V I 1 TILEBIC
BAICBELET, 27OV ITATILEEREIE
500V IYA4 UL TY,

1.5y h@ROVNXL—5)T7Z v 2ADCIE. R—IL R
SNANDBEEZTA YN I—RICE®LFT, DA

ViN ° b Vout ViN Vour
FLASH FLASH
ADC ADC

15BITS 15BITS
2-BIT FLASH 2-BIT FLASH
ADC ADC
»{ STAGE1 STAGE2 |9 STAGE8 |—#| STAGE9 B~ STAGE 1 STAGE2 |9 STAGE8 [—# STAGE9
\ \ v v \ \ v v
DIGITAL CORRECTION LOGIC | DIGITAL CORRECTION LOGIC |

TH 10 TH 10

Vina DIA-DOA Ving D9B-DOB

Vina = INPUT VOLTAGE BETWEEN INA+ AND INA- (DIFFERENTIAL OR SINGLE ENDED)
Ving = INPUT VOLTAGE BETWEEN INB+ AND INB- (DIFFERENTIAL OR SINGLE ENDED)

R1. A TSA2T7—FT0Fv—-2A7—27OV UK
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FaArNI10EY |, 40Msps, +3V,. EEHADC
RSB Z7 L2 ZRU/INS LIV 71T

ABD LSy o7 FR—IV F(T/H)ERS

M2iE. mbZVIT7 Y REKR=ILRE-RTDAD
NZw o7 RIR—ILE(T/H)EIEAERIES N
TP A FTIZ LTS, bTYIE—RTII.
AAYFS1, S2a. S2b. S4a. S4b. Sba. RV
SEbA L TNE Y, TEHEEOREIE. X1V FS4a
RUS4bZT LT, 22075 (C2akUC2b) LD
ANEBET LTI ILET, R4 U FS2aRUS2b
&, PUTANEIEVE—RICRETDEERICSTZ
EOTHA—T UL, ATREES TV ILET,
ZDE. XA U FS4aRUS4bH XA U FS3aRUD
S3bA' AT HC1aRUCIbE TV TRANER T D
RIS, A—TIlBY) . R0y FS4cldBLongd,
ERMICEUEREEG. 22725 C2akUC2b LT
R=ILRENET, ZO7>TIE C2aRUC2blIR—
IWRENDEXEKDOE—-DEZ. I27 5 C1akUClb
LB DIEDICEDNE T, INOHDEIE. B1RT—
CHOEFIHFICHLTREN, SREMLTDANNS

NATSA 0 RBLE T RBADHHT/H? > T3,

MAX1183h'SERE(FT 1+ X MUALE)DT7FOI AN %

INTERNAL
BIAS Com
S2a l T‘SE‘H
3 Cla S3a
Sda
nae ¥ } -
I out
a +
Sde S
o _
- 7 } * o
Sdb 2
Cib
L
5—{ }_g_/vssb
S2b fSSD
INTERNAL coM T '
BIAS ' '
J'HOLD  1!HOLD CLK
: : INTERNAL
‘NTBE,T\';AL coM TRACK TRACK > NONOVERLAPPING
CLOCK SIGNALS
S2a l T‘SE‘H
3 Cla S3a
Sda
nge +¥ } -
i) out
h
Sde S
o} - ~,
ol | . ai /N AXIMN
se o 1f MAX1183
Cib
L
5—{ }_g_/vssb
S2b fSSb
INTERNAL coM
BIAS

(2. MAX1183 T/H7 >~

MAXI N

NSyl TIVR—ILRSDIEAETREICLET,
@mADADCAA(INA+. INB+. INA-RTUINB-)IF. =&
XIE VTV RTHREITEE T, MEEDREICT D
72, INA+RUINA-HUIZINB+ R UINB-O 1 > E—
Y2EYYFESE, AEVE-FRERZHRBER
(Vpp/2)IZTEREL TR S0,

PFOGANROCI I 7L ABED
aAvo7«4FalLb—>3ay
MAX1183M 7 IV —IV&HIT. RABESTREETND
REFP(Vpp/2 + VReriIN/4) RUREFN(Vpp/2 - VRepiN/4)
BDEEEICEIODOTRESINE T, mADAVF VT
ADCO IR —)L&EEI. AEZEMNEL THx
SNEREFINE ICEK D THAEFTEETT, REFOUT.
REFP. COM(Vpp/2)ROUREFNIIRBR T/ Ny T 7 S =
B1E—F 2 AHNTT, MAX118313. U T 7L X
EEICDLNTUTD3IDOE— RERHLTILVET,

e NEUTF7LVIE—R

e /INYTTFEINEAR) T L AE—R

e NYTTFEINTWRBABI T 7LV IE—R
AL T 7L RE—RT, 77U =23 rh @0
LIEDIWV R —)VEREZREE T D5, BRWBIZIE
10kQ) IS T /NNA F=FEO>THE 77 L S
REFOUTZREFINICEHZE L TR\ BEMHERE
JAXBET AT DEHIC 10nFLA LD F 24
Z{ED>T. REFINAGNDIZ/NA /XA LTTFE LY, RER
77l 2XE—RTIF. REFOUT.COM. REFP.
ROREFNIZIEA Y E—=F 2 IBAICEY FT,
Ny TFENENEB) T 7L RE—RTIE. ZELE
EHEREEEZREFINICMA. U7 7L XABELNIVE
HNETHELTFS L\ ZOE— RTIFCOM. REFP.
RUREFNAHAICKE Y 9, REFOUTIE, F—TFIC
LTHLH IFT0kQBAEDIRIMZE D> TREFINA
BiRdDZENTEZLT,
INY T 7 ENENAER) T 7 L2 ZAE— RTIE. REFIN
ZGNDICEHELTTI . hIE. A>FuTUT7
L >Z/\y 7 7%ZREFP, COM. RUREFNZ{EZFLEL
F9, NVITFETY NITULIERRETIII NS
D/ —Rigeg1E=F2IZKEY, BIONER) 77
LY RABRERICEDTERHTDZENTEET,

£0v 2 A7(CLK)

MAX1183MDCLKAAIE. CMOSO >/ \F 7)oy s
EReRTANE T, TNAADAT—UBERIT,
ABOOY IDILEN) Ty DEITTA T DDigY)
RUBEICKETDOT, BOVY, SRIELEYRY
IRYUBENNSATDOIOY V% EDOTRS 0 I,
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MAX1183

FaArPNI10EY |-, 40Msps, +3V, EEHADC
RSB Z7 L2 ZRUO/INS LIV 71T

YT O30y ZESOIL LN T DTHREL.
TEDRUVEBND VY ERBEITDLEDICZDI YN
WEBIZIEIE T, WHTBDRERT/IN—FvIuFE,
UTFOESICH>F v TADCOSNREFMEFHIFIL T
LEhEd:

SNRgB = 20 x log1o (1/ [27 x fIN X tAJ])
2T, NS T FHFAOTANBREZAT T /IN—F +
Dy IEEERLTNET,
oAvoTvEE YT IRRBDT T ) r—3
THICEETY, ZOVIANIE. &I, 7F7OJAN
EHBINBITNIZIEST, 7HATANRXIIMMDT 1
DHNESTA U RN —hEEDET,
MAX1183m27 0Oy 7 ANITEFERL Y 3L R&EVpp/2
IERELTEEL LT, BO%LAADT 2 —FT 1A I
Do 0w ANIE. [Electrical Characteristics] CEE&)
INTWD/N\1EO—DFIFBEFKRICSES LEITnIEmy
FtHA

DRTFLIA I VIRN

K3ZE. 2OV IAA. PFHATAND ROT—%
HHOBOEREATRENTINE T, MAXT183IFAN
IJOYIDILENITYITHYTIVLET., Frrib
AEBOEANT—FIE. ADoOYIDIRODILEANY
TYITHEMTY ., HAT—FIE. 20V IH 1T

S5O0 DR/ ER-[ALY . X H4IZIT. RIEB
IOV IINTA=E EF v RIVARUBODEMENT =5
BOBRINKRRENTINET,

TFAOIVENT—5. BAF—5 74—V I+
#IR(T/B). HHhA +—TI(OE)

DOA-DOA(F + ILA) R U'DOB-DOB(F+ ®JILB) (D&
TOT 14 o7 IILEAIE. TTU/CMOSO w7 A /NFT)b
TYd, EOFEYTIVEFNICHIET DENT—FRE
ICE IOV oA IILEDHDEEEBENHY XTI,
HAO—RIZ. ARL—rATEY XA FUXRIZTDD
E(T/B)THIEH SN T2 20@E(ER1)DIWT A
BIRTEZ T, 778y MNNAFUARBIRTDICIZT/B
HEO—IC. 20WHBEHI—RICTDICIEFINAICLT
TZL\o DOA~DOAKRUDOB~DOBDT 1 & ILH T
NDBE&EGIZ. MAX1183D 5 1+ 3w UMHEE
BFSE27HO0BDNT4— RNV ITINDKRER
TAUIINEREBITDEHIC. TEDREIFELS(15pF
MR LAEITNIEHEYY F8A. ADCOT 1 o5 ILHEH
DINY T F7EFESZET, T4 INHENEENEE
BENORICREHTCEEYd, MAX1183DF 13V Y
HEEAEFICET DL, NEOBEIFEIEIRGIZE100Q)
HEMAXT183MDEEDT 4 &7 IVHIREEIEMT S
ZENHJEET T,

1

DN PN+

ANALOG INPUT

5-CLOCK-CYCLE LATENCY

:N+2:

\

:N+6:

CLOCK INPUT
ofe N

\ )

( ¢

DATA OUTPUT >< N-6 >< N-5 >< N-4 >< N-3 >< N-2 >< N-1 >< N ><N+1

D9A-DOA D)

¢ (

N )

¢ (

DATA OUTPUT >< N-6 >< N-5 >< N-4 >< N-3 >< N-2 >< N-1 >< N ><N+1

D9B-DOB D)

¢ [¢

3. DRATLYA VI
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FaArNI10EY |, 40Msps, +3V,. EEHADC
RSB Z7 L2 ZRU/INS LIV 71T

M43, HOA =TI ET—FHNDBHALVIS/NT—
OO A0T7 Yy TET—SHNBMBDOREGRE
~LTHEY,

GE—\ /_

‘J tENABLE }4— {DISABLE —»‘ ’4—
OUTPUT HIGH-Z HIGH-Z
D9A-DOA VALID DATA
> HIGH-Z

QUTPUT HIGH-Z
D9B-DOB

M4, HH&¥AI2TK

VALID DATA

NI—F9(PD)RUVU'RY)—TJ(SLEEP)E—F

MAX1183ld. RU—TE—RROIILIND—F D
E-RD2DDEHBE— RERMHBELTWVET, RU—T
E—R(SLEEP=1)TIl3. UT 7L 2 Z/NA 72O
\TH 70T« T([@EBEDADCIET « E—TIV)T. BIFH
BH2.8MAICIERBSINTNE T, ZILIND—F D E—
RAAIE. PDENAICLTTREL, OEZERFICO—IC
LT NT—=F I EIDREDETINTOHAN
SUFEIhFT, OE&/\19DE. BHRINICT AL
HhESA VE—F U ZREICLET,

PTVr—3ViER
®513. E8 O/ N—FAD2DDL U IIVT Y REET
T r— a3 ERERLET, WEU T 7L
IE. LRI T hEBMETBVpp /2B 1
LTWET, ANy T7eEh, ZOREET 40T —
EAUN—FIIDBEINET, ADCEIZ1 DDO—/Y2
TANED. PUTICEL SREET S TICHET S
R/ A ZEMEILET, A7 TUr— 3 0C

HOlT I IMEERBEBILTDIEHIC. I—FId.
RisoRUCNEZEIRT D ENTEFT, REDT7 S
Uo—23lid, UVoF U IRUIREIZLIET 27260
IC50QDRisoNBEETDRIICENNTINE T, 22pF
DOCNA VTSN BRNA/NZR AT ELUTEE
L&Y,

SR AY T IDER

RFFZ2Z(H6)IF. MAXT183MRERIFMZED
EHIZRELEEND. Y VITINIVRY—ESE
RELEDESICERTD. BhiV)i1—-—23vzE
RHELET, bSUZADFARY Y TEZCOMIZERT D
ZEIZEDT. Vpp/2 DCLRNIVEARIZS T RLET,
THIDMZUZANRENTNE T A BERGZHIR
THHDIC. EEPSVRZBIRTDIENTEET,
FARTUTBEEDADRZANDODEBRATD
BRt I, ERNEEAEZRETDIENTEET,

BE. MAXT183ldTEAEBANESZE DT, HiC
ETEBVWANERKICENTIE, 2TV R
FSATKUBNIZSFDRRUTHDZRHEL &7, =5
ABDE—RT. BRUOSHEKIT. mHDATI(NA+,
INA-RO/XIEINB+. INB-)D/NZ > ZHEINT LD HF
FUELBZY FSADCANII L Y IILT Y RE— RIS
ERT, #9DESAAVITZRBEELET,

SVINIY RACHY TIVANMES

713 AChY TIDL Y IINT Y RP TV r—2ay
ZRLTHET . MAX4108DE SBT3, AN
EEDNREMZHIT I DLOIC. BE. SHEHE. &
/AR RUBESRERHELET,

FEQAMERFZ TV r—3>
TATHIBEDT T ) r—a TREMBICER

SNDEBEOEI. BZOLEXKRBERQAM)TT,
ARG NS LHEIN—AD U AT LICE K RS5NEHQAM

Table 1. MAX1183 Output Codes for Differential Inputs

DIFFE\I;!gI{\I.I:I'IlI-(\;I.EiNPUT DIFFERENTIAL INPUT STRAIGHTT?;IZSOET BINARY TWO'S S-;)BM=P:.EMENT
VRerF x 511/512 +FULL SCALE - 1LSB 111111 1111 011111 1111
VREF x 1/512 + 1LSB 10 0000 0001 00 0000 0001
0 Bipolar Zero 10 0000 0000 00 0000 0000
- VREF x 1/512 - 1LSB 011111 1111 111111 1111
-VREF x 512/512 -FULL SCALE +1LSB 00 0000 0001 10 0000 0001
-VREF X 512/512 -FULL SCALE 00 0000 0000 10 0000 0000

*VREF = VREFP - VREFN

MAXI N
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MAX1183

F1FPN10EY . 40Msps. +3V,
RSB Z7 L2 ZRUO/INS LIV 71T

EHADC

+5V

e
=

0.1uF T T T
+
maxim

MAX4108

+5V

L
__|_0.1p.F T T oo TTTTA
p ' LOWPASS FILTER '
+ = H !
maxim \ ° H
MAX4108 ' /W\/ j_ '
1 Riso Cn
' 50Q I 22pF )

INA+

com

INA-

MAXIMN
MAX1183

INB+

INB-

X5.

14

EEEIMADVIIVIY ROEET T ) r—3>

MAXIMN




TFAFN10EY . 40Msps. +3’V EEIADC
AEBY 7L X RU/Y

SLNitiafd

250
INA+
0.1uF
ViN
oM
MINICIRCUITS
-6
* INA-
22pF_T_
1T MM
= = MAX1183
250
INB+
0.1uF
| —L T
MINICIRCUITS
T-6
INB-
220F
L L
6. ~TURESASIEH
ESE. IRIEEMNHEOBEA TERINI- X R E

RLTWEY, hIVRIYHITIE. R=ZNURE
BXZHL. O—AILEERSEZNICHES<EED >
N=FICEDTQAMESDRENHBET T, FERIT.
A7 11— RUER(QM&EEEY T, 22TQ
BWRERIE. 1T T —XICBBLTO0EMME T ML
HEDTTd, L—NNZHNT. QAMES I, I1RUQ
BRESICHEI SN, EEMICEOZERTTOERERLT
WE9, M8, vvFrIan=717IL. +3V. 10
v NADCOMAXT182RUMAX2451 EXREHRE%=
FoT. IRUQEARFHESEEB/TLT 1 2FILT
S0HIC. 7HOJEBTEITINDER O E
~LTWETd, MAX1183TT« UZILMEENBREIIC.
SVORTIDUEINESBEBRERIS. RRELA XA —
CEIFOITORIANSBMUBRLS, FAFRIIXY
3/ =T T4 IDEDE~ Y F LT F
OJ74IWFTIA4NYTDIENTELZY, ZNI
KDOT. 2EDSNRMEEENBESI N, > VRILED
Shim/MESNEd,

MAXI N

INA+

com

INA-

REFP T | |maxam
MAX1183

‘ INB+
CIN

I 220F

0.1uF

Riso
L %

Cin

22pFI

M7. ARF7UTHaIUTIIY R, ACES
(ZfEA

ATIERED

#Eit, NANZRUBWROLAT7o b

MAX1183(3. BREMRL A7 ME&ETDOF MR EE
LET, 2TCONANZAVToHE A VF05 0
NBRNERBDREREREZMFE(\. T/NATEDEY
FELT, XTENIFADCEFLAICRBLFT, 2D
DAFN0. 1uFES 2 VoAV F Y RUR.2uF/ N1 R—

OVF U4 AEBDT, Vpp. REFP. REFN. RU'COM
ZGNDANA/NNZLTTFE W BULIL—IVICRED T,
T4 DY IMEEEIR(OVpp) ZOGNDA/NA /NI LT
TS IS VRMDELIE. XERTL—1FZE
HifRlI. EEOERSLNILDRLMZRHELFY, ADC
DNy —I T, PFOTIS 2 RGND)ET a2
S IVHHERE TS R(OGND) DY ENAMEBEE —
SHBEDICEREBESNERT )Y NITS U RTL— > D
FRHZZELTCTIS LY, /AXDZBNTZ RERD

TFOGIS U RTL—=2EFHELRBNEDSIC. 2DD
IS5 R TL—UNI—mTEASNDINRETY, ZDEHR
DB AEIL. EBHIC. 22005 R L—2~8
DF vV NIADEBERRERE SU—RITSRDDZEN
AEET Y, CDEFIT. KIVERMBEOREELRIKNS
(1QHm55Q). 71514 FE—IRISEEEREEDT
T2CTFE L RBELT. ISV RTL—0B /14X
DZEWN, FAOIINIRATLIZY RTL—2 B2,
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MAX1183

FaArPNI10EY |-, 40Msps, +3V, EEHADC
RSB Z7 L2 ZRUO/INS LIV 71T

% MAXI/
r ~ —| MAX2451 L inas
INA-
;’éé/ ~I>—§ LI>— % = MAXIW f‘> DS
MAX1183 POST-
PROCESSING
L INB+
INB-
DOWNCONVERTER
H8. {Z#EQAMT U — 3> MAX1183{EH
TV N)—LDHEH/INY T FRISDSPIS Y RT D
L— o+ SRESNTBIBE. 2TDIS R LK W
Bl BLISY RIL—aRETEET, 8T
IHIES ML—RIE. WENDDF ¥ RILOBER ANALOG \/\
PFOJML—ZNSBMLTREBREEDTT S0, WPuT
FrRIBEOIOR M=o EBPMRICIZ D0HIC. o
ENENOAVN—IADTFOTANSA &b i
BELTTS . 2TDESS A &E< L. 90EE

ELENESICLTTFE 0,
RITFALYDINSA—IDES

S IEEHMENL)

BAIERMIT. ERDOOEBRDERM EOREE
TY. COEMRII. 7Ty bENBRENBEINL
BORELTAYBNIDINADN - XA bL—=FZ1 2D
RIIEEBRBMDIY FRA Y AT RIRA Y
oAU THDABEMENDHUE T, MAX1183D7H
DA T AV ITBEBRE/NTA=FIINZI NI ML—
ZA2 - T4y MEEEOTEHAIESNE T,

W IEEFE(DNL)

MAIEEFRMEISEERDR T Y Tiges 1LSBOIEEEE DE
TY, 1LSBIATDODNLEEMEKIS. I v rFdO—R
RUOHEAMGERMNMNEN EERIELET,
FALFIVINSA—IDES
PN—=F¥Ivs

MO, 7/IN—FvEBEILBTDY U TIBEESHTHD
TIN—F v v a)ERLTNET,

P IN—F v B

TIN—F B (pp)ld. BT T o0y DI

16

DATA (T/H) W“\A
T _TRACK | HOLD |TRACK

9. T/HZ/IS—F v 51400

Ty OERBOT U TIVA RSN D BREDREZ 2k
L&9 (K9,

ESxt/ 1 XLL(SNR)

FADINT O TIHSREICEBEINIDREDISE.
HHMNEESSNRIT VIV T —ILD 7+ 029 AH(RMSIE)
ERMSEF LR EERIBE)DLERTY, BEMIZII.
BHRPBRNT7FOT 0TI/ A4 X3, EF1L
BEDHICEREL. ADCHREENE Y MICK > TEE
REWVET,

SNRdB[max] = 6.02dB x N + 1.764B
ERICIE. EFME/ A XDOMMICES—TIL/ 14X
U7 2VRERE/ AR, 2OV I2ovFERED/ 41X
BhH) 9, SNREETE T DICIFRMSES ERMS
JAXITTDEERERYET, Inilld. EXK.
BNDOSDDEHREE. RODCAH Tty hEZELSIVE
ETCODIART NS LEDHEENTINVET,

E5HETSXEH(SINAD)
SINADIZ. EXREIREEDCAH Ty b2V AN
IS LERERMSESDLERTHESINE Y,

MAXIMN




FaArNI10EY |, 40Msps, +3V,. EEHADC
RSB Z7 L2 ZRU/INS LIV 71T

BEY ME(ENOB)
ENOBIE. HEDANBRMREOY > T >V IRETD
ADCDY A+ IV OMEEZEREL X T, BEKEADC
REIF. EFE/ A XDHDDIEDOTIVE T, ENOBIE
RDEDIETESNET
(SINADgp -1.764p)

6.0245

ENOB =

ERMABEH(THD)

THDISIRERIC AN ESDERADADDSHZRMSF &
BEXREDEDDLERTY, Inld. RDEDICRSN
ENERE

{\/<V22 +V32 +V42 +V52> \
THD =20xlog1g

Vi

ZDBEVIIERRDIRET. V2HBVEISE2RNS
FEORDESHEDIRIETI -
RATYPRIV—=514+3v oL >(SFDR)

SFDRIF. EXR(EXESHD)DRMSIRIEE RICKEL
2T T 2D (DCHITEY bEBR)DRMSEZET

NIVTRULHETT,

HEZREHA(IMD)

Y—b—=2IMDIE. REDEIR(XITZENIAL)DHEE
ZREADEISHTDNINADAS b—2ZT NI
TRUEEERTY, BERIDAND h—=2LANJUS -6.5dB
IR T—ILT S EIF-0.5dBTILRAT—I)LTT,

Fv 715
TRANSISTOR COUNT: 10,811
PROCESS: CMOS

N o o a3 .
27202324 FPI3 L
Voo L 0GND
GND —— Voo
e PIPELINE l;l QUTPUT 10
TH < ADC DEC > DRIVERS » DIA-DOA
INA-
L1
J J y
CLK » CONTROL
[ & - OF
y Y
Y
e PIPELINE g OUTPUT g
TH < ADC DEC > DRIVERS » D9B-D0B
INB- >
T8
REFERENCE MNMAXIM oD
MAX1183 e SUEFP
Y U 'y
REFOUT ¥ YVYY
REFN COM REFP  REFIN

MAXI N
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MAX1183

71FPN10EY I, 40Msps, +3V, BEHADC
RSB Z7 L2 ZRUO/INS LIV 71T
NYTr=2

(CDF—=F—MIBEHEINTND/ N Tr— KIS, BEIRBENTNDEIIRY FE A, BHD/NY T —DIERIE
japan.maxim-ic.com/packages = ZSB R X\, )

7

50 Mex

T0P VIEW BOTTOM VIEW

48L,TQFP.EPS

EXPOSED PAD
(Note 10>

EXPOSED
CORNER 785 DETAIL

[ oy EVEN LEAD SIDES
/T i 7:|:|:| o
A!‘ [ % s
o7 |
SEE DETAIL “B' . | —1
100 ReF.

DETAIL *B"

VITH LEAD FINISH

!
009/036

1
BASE METAL

ZVI A X1\ /Vi

PROPRICTARY DFDRMATION
TmEPACKAGE OUTLINE,
32/48L, 7x7xL0 MM TQFP WITH EP OPTION

ArrRIvAL DOCHENT CONTRDL 10

21-0065 ‘E‘E

NOTES:
L ALL DIMENSIONS AND TOLERANCING CONFORM TO ANSI Y14.5-1982.
2. DATUM PLANE [H-] IS LOCATED AT MOLD PARTING LINE AND COINCIDENT WITH LEAD, VHERE LEAD EXITS

PLASTIC BODY AT BOTTOM OF PARTING LINE.
3. DIMENSIONS DL AND EL DO NOT INCLUDE MOLD PROTRUSION,

ALLOWABLE MOLD PROTRUSION IS 0254 MM ON DL AND El DIMENSIONS.
4. THE TOP OF PACKAGE IS SMALLER THAN THE BOTTOM OF PACKAGE BY 015 MILLIMETERS.
S. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08 MM

TOTAL IN EXCESS OF THE b DIMENSION AT MAXIMUM MATERIAL CONDITION.
6. CONTROLLING DIMENSION: MILLIMETER
7. THIS DUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MO-136, VARIATIONS AC AND AE.
8. LEADS SHALL BE COPLANAR WITHIN 004 INCH.
9, EXPOSED DIE PAD SHALL BE COPLANAR WITH BOTTOM OF PACKAGE WITHIN 2 MILS (0S5 MM).
10. DIMENSIONS X & Y APPLY TO EXPOSED PAD (EP) VERSIONS ONLY. SEE INDIVIDUAL PRODUCT

DATASHEET TO DETERMINE IF A PRODUCT USES EXPOSED PAD PACKAGE.

JEDEC VARIATION
3 ALL DIMENSIONS IN MILLIMETERS
5 AC 3
0
B MIN. NOM. MAX. MIN, NOM. MAX.
A T s L20 e s 1.20
I 0.05 010 015 005 010 015
he 0.95 100 L05 0.95 100 105
1 900 BSC, 5.00 BSC.
Dy 7.00 BSC. 7.00 BSC
3 9.00 BSC. 5.0 BSC
£y 7.00 BSC. 7.00 BSC
L 045 | 060 | 075 045 | 060 | 075
M 105 | e | e 014 | e | e
N 32 48
B 0.80 BSC. 0.50 BSC
b 0.30 0.37 0.45 0.7 022 0.27
o1 0.30 0.35 040 017 020 023 /VI /J ‘( I /VI
*X 320 3.50 3.80 3.70 4.00 4.30
PRCPRLE TARY ORI
*Y 320 3.50 3.80 3.70 4.00 4.30 TG PACKAGE OUTLINE,
* EXPOSED PAD 32/48L, 7x7x10 MM TQFP WITH EP_OPTION
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