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MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps. {EIH#E,
E1T12(ZADC

ABSOLUTE MAXIMUM RATINGS

VDD O GND...oovccc e -0.3V to +4V Continuous Power Dissipation (TA = +70°C)
REF, OVDD, AINto GND .......cccovveeeiieen, -0.3V to the lower of Ultra TQFN (derate 7mW/°C above +70°C)............. 558mW
(Vpp + 0.3V) and +4V Operating Temperature Range ...............cc...... -40°C to +125°C
CS, SCLK, CHSEL, DOUT TO GND............ -0.3V to the lower of Junction Temperature ..................
(VovpD + 0.3V) and +4V Storage Temperature Range
AGND t0 GND ..o -0.3V to +0.3V Lead Temperature (soldering, 10s)

Input/Output Current (all PINS) ...covvieeieieiieeeeeeeeee 50mA Soldering Temperature (reflow)

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.

Package Thermal Characteristics (Note 1)

Ultra TQFN
Junction-to-Ambient Thermal Resistance (84) .... 110.8°C/W
Junction-to-Case Thermal Resistance (6y¢) ........... 62.1°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to china.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Vpp = 2.2V to 3.6V, VREF = VDD, VOvDD = VDD. fscLk = 48MHz, 50% duty cycle, 3Msps. CpouT = 10pF, Ta = -40°C to +125°C,
unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DC ACCURACY
Resolution 12 Bits
Integral Nonlinearity INL +1 LSB
Differential Nonlinearity DNL No missing codes +1 LSB
Offset Error OE +0.3 +3 LSB
Gain Error GE Excluding offset and reference errors +1 +3 LSB
Total Unadjusted Error TUE +1.5 LSB
DYNAMIC PERFORMANCE (fain= 1MHz)
Signal-to-Noise and Distortion SINAD 70 72 dB
Signal-to-Noise Ratio SNR 70.5 72 dB
Total Harmonic Distortion THD -85 -75 dB
Spurious-Free Dynamic Range SFDR 76 85 dB
Intermodulation Distortion IMD f1 = 1.0003MHz, f2 = 0.99955MHz -84 dB
Full-Power Bandwidth -3dB point 40 MHz
Full-Linear Bandwidth SINAD > 68dB 2.5 MHz
Small-Signal Bandwidth 45 MHz
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ELECTRICAL CHARACTERISTICS (continued)
(VbD = 2.2V to 3.6V, VREF = VDD, VOvDD = VDD. fscLk = 48MHz, 50% duty cycle, 3Msps. CpouTt = 10pF, Ta = -40°C to +125°C,
unless otherwise noted. Typical values are at TA = +25°C.)

MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps, {EIHF#E,
E1T12(ADC

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
CONVERSION RATE
Throughput 0.038 3 Msps
Conversion Time 260 ns
Acquisition Time tACQ 52 ns
Aperture Delay From CS falling edge 4 ns
Aperture Jitter 15 ps
Serial-Clock Frequency fcLK 0.48 48 MHz
ANALOG INPUT (AIN)
Input Voltage Range VAIN 0 VREF \
Input Leakage Current liLA 0.002 +1 pA
| e " c Track 20 .
nput Capacitance AIN
P P Hold 4 P
EXTERNAL REFERENCE INPUT (REF)
Reference Input-Voltage Range VREF 1 Vg 85+ \
Reference Input Leakage .
Current lILR Conversion stopped 0.005 +1 pA
Reference Input Capacitance CREF 5 pF
DIGITAL INPUTS (SCLK, CS)
_ . 0.75 x
Digital Input High Voltage \ \
igi put Hig g IH VoVDD
. 0.25 x
Digital Input Low Voltage \Y \%
igi put Low g I VovDD
- . 0.15 x
Digital Input Hysteresis V \%
fe] put Ay | HYST VoVDD
Digital Input Leakage Current L Inputs at GND or Vpp 0.001 +1 HA
Digital Input Capacitance CIN 2 pF
DIGITAL OUTPUT (DOUT)
. 0.85 x
Output High Voltage \Y | =1mA \
utput Hig g OH SOURCE VOVDD
0.15x
Output Low Voltage \ | = 5pA V
utpu % g oL SINK M VOovDD
High-Impedance Leakage
Current loL +1.0 pA
High-Impedance Output
Capacitance Cout 4 pF
Maxim Integrated 3



MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps. {EIH#E,

&F1T12(ADC

ELECTRICAL CHARACTERISTICS (continued)
(VbD = 2.2V to 3.6V, VREF = VDD, VOvDD = VDD. fscLk = 48MHz, 50% duty cycle, 3Msps. CpouTt = 10pF, Ta = -40°C to +125°C,
unless otherwise noted. Typical values are at TA = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Positive Supply Voltage VDD 2.2 3.6 \
Digital /O Supply Voltage VovDD 1.5 VDD \
Positive Supply Current lvDD VAIN = VGND 3.3 A
(Full-Power Mode) lovpD | VAIN = VGND 0.33
Positive Supply Current (Full- 1.98
Power Mod?)), 3;\lo CIock( VoD 1.48 mA
Power-Down Current IPD Leakage only 1.3 10 uA
Line Rejection VpD = 2.2V to 3.6V, VREF = 2.2V 0.7 LSB/NV
TIMING CHARACTERISTICS (Note 2)
Quiet Time tQ (Note 3) 4 ns
CS Pulse Width t1 (Note 3) 10 ns
CS Fall to SCLK Setup to (Note 3) 5 ns
CeTana SOV |5 |y w .
Data Access Time After SCLK u Figure 2, VovDD = 2.2V to 3.6V 15 ns
Falling Edge Figure 2, VovpD = 1.5V to 2.2V 16.5
SCLK Pulse Width Low t5 Percentage of clock period (Note 3) 40 60 %
SCLK Pulse Width High t6 Percentage of clock period (Note 3) 40 60 %
E;tlis(égg-relme From SCLK t7 Figure 3 (Note 3) 5 ns
SCLK Falling Until DOUT High- - Figure 4 (Note 3) o5 14 ns
Impedance
Power-Up Time Conversion cycle (Note 3) 1 Cycle

Note 2: All timing specifications given are with a 10pF capacitor.
Note 3: Guaranteed by design in characterization; not production tested.
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MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps, {EIHF#E,
E1T12(ADC

\J

A

SCLK

DouT

HIGH IMPEDANCE

SAMPLE SAMPLE
\ /
_ , g 5 - o
CS —>E %——be :‘4—
; ! Lo
. s P
SCLK 16 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1
oour e o /oon Y o po ¥ osi ¥ o7 Y e f ps Y pa } b3 Y b2 ¥ ot Yioo \ o 0 L
IMPEDANCE ! | (MSB) ! 1 IMPEDANCE
— - — - P — <>
t3 t4 t7 ts tquIET
. tCONVERT o taca o
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t4 ' t7 :
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ViH AT R :'
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ViL VL wmmmmmmm /-
B2, SCLKTF B85 2 )5 69 % s (5] E3. SCLKT p&5 2 J5 89 1R F50 [6]
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MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps. {EIH#E,
E1T12(ZADC

]
AT (451
Ta = +25°C, unless otherwise noted.)
INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. DIGITAL OUTPUT CODE vs. DIGITAL OUTPUT CODE OFFSET ERROR vs. TEMPERATURE
1.0 ‘ = 1.0 - o 20 =
fs = 3.0Msps E fs = 3.0Msps £ E
= = 15 =
] e g
05 05 _ 10
% \\
— = 05
o ) o —~—
2 2 g I
= Z &
£ -05
IS
05 05 1.0
15
1.0 1.0 20
0 1000 2000 3000 4000 0 1000 2000 3000 4000 -40 2510 5 20 35 50 65 80 95 110125
DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE TEMPERATURE (°C)
GAIN ERROR vs. TEMPERATURE HISTOGRAM FOR 30,000 CONVERSIONS
1.0 s 35,000 g
08 : 30,000 :
0.6 £ E
= 04 25,000
% =
= % S 20,000
£ 00 [ e
(W) ()
Z 02 815‘000
(s}
04 10,000
06
08 5000
-1.0 0
40 -25-10 5 20 35 50 65 80 95 110125 2046 2047 2048 2049 2050
TEMPERATURE (°C) DIGITAL CODE OUTPUT
SNR AND SINAD
vs. ANALOG INPUT FREQUENCY THD vs. ANALOG INPUT FREQUENCY
75 T g -60 T %
fs = 3Msps H fs = 3Msps s
74 g 70 g
= SNR
3 1 -80
= I g —r
%) = -
2 i T T S W
= f
= SINAD -100
i 110
70 -120
0 300 600 900 1200 1500 0 300 600 900 1200 1500
fin (kHz) fin (kHz)
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MAX11108
/IWR~fF, 2.1mm x 1.6mm, 3Msps, {EIHF#E,
E1T12(ADC

BT T (E45 14 (%)

(Ta = +25°C, unless otherwise noted.)

SFDR vs. ANALOG INPUT FREQUENCY THD vs. INPUT RESISTANCE

130 ‘ = 70 -
fg = 3Msps 5 fs =3.0Msps !
g fin = 1.0183MHz g
120 H 75 =
= =
10 -80 T
g \ g / |
= 100 o -8
& \ = /
90 90 /
— /
80 95
70 -100
0 300 600 900 1200 1500 0 20 40 60 80 100
fin (kHz) RIN (Q)
1MHz SINE-WAVE INPUT REFERENCE CURRENT
(16,834-POINT FFT PLOT) vs. SAMPLING RATE
0 - 200 -
fs = 3.0Msps e E
fin =1.0183MHz g E
-20 % g
= =
150
g 40
= . /
2 60 o 100 4
= AHp3 =-122.7dB = /
=
= %AHm:—m%dB yd
\ 50 //
100 by M| | 41 L /
-120 0
0 250 500 750 1000 1250 1500 0 500 1000 1500 2000 2500 3000
FREQUENCY (kHz) fs (ksps)
ANALOG SUPPLY CURRENT
vs. TEMPERATURE SNR vs. REFERENCE VOLTAGE
35 o 735 ‘ ‘ -
‘ 2 fs = 3Msps H
Vpp =36V s fin = 1.0183MHz c
32 l E 730 g
= 29 = 125
E =
= 26 ? “ 10
Vpp =3.0V
23 A 75
Vpp=2.2V
20 L 710
40 25-10 5 20 35 50 65 80 95 110125 22 24 26 28 30 32 34 36

TEMPERATURE (*C) VRer (V)
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MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps. {EIH#E,
E1T12(ZADC

A=A
TOP VIEW
SCLK  DOUT  OVDD  CSB
EIIRC AR I
aeno | 10 MAX11108 5 |acnD
FEEE AN A
R R
AN AGND  REF  Vpp
ULTRA TQFN
5| B B
E): AT IhgE
1 AIN BimEMNA N
2,5,10 AGND M, ZSIB AR KT AR ER X,
3 REF EEMASIH,
4 VDD EHRFEHE,
6 CS RERBEER), THIEEE L EBNEERE,
7 ovVDD #H7I/Oft B &K (CS. DOUT. SCLK),
8 DOUT BTEEHH, DOUTESCLKM TR TRE, FAEEES LA,
9 SCLK BITHEHA, SCLKIRz I EFB HETE, FAEEBFESLE,
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MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps, {EIHF#E,
E1T12(ADC
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MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps. {EIH#E,

&F1T12(ADC

e Y
MAX111082 /R~ &, 120, K. LR S
ADC, 82 2VE3 GVEFHH, 3’\/|SpSTIjJ%%'&77
ImW (Vpp = 3V)/6.6mW (Vpp = 2.2V), XFK3Mspsss
H48MHzET S IR B BT, AE G5 4T 23R RH¥E,

HimERBEDOUTH H, MSBERT, A—1THSE, <
BAVERER, 1200 KR5S %ZF7‘72/\F—V—>O e
KE1F0ESL,

BHEEF BT HEEERARER,
X HOVEVRer, MAGND A S %,
ADCRB XM, AFTHEERREEHEK, FHERE
& /\2.6UA/ksps, BITSPIEE O H RELFI KW 6E, S
WITEERXIL D,

AINBI I N5 SSEEE

HiTEEO
BURE—B%E D, THEEEESPI/QSPI/MICROWIRE
B, TEMLBEEE, BIRNESHFALARAEL
EH—MEREDES,

CSHTMEHERMNZ, —BECSHEHMEF, K
SMERBY $1{5 S (SCLK) 4% ) #2288

SAR®ZZ X R B B 4 B A B gt B 0z, MSBTES
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MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps, {EIHF#E,

E6MT T~ AR ME ANAINSNF X B I, REHRIF ZRED
D2¥5 & % N BB BRI 7£ )R B E(Vpp, GND)SEE A,
RV N\ B EZETBAE(GND - 0.3V)E(Vpp + 0.3V),
TR,

I\ X MR K ) BB BEFT 2 H 89 BB F i MADC T 1ER
XNARE AR REEXNERER, REEXT, K
WRF B ACs (16pF) L@ BFER (R = 500K BEH
ANBE, A TRIEARFNOREE, BECs LM HEMN
I REREA B R E B E T E R NEE,

SNER BR B BB 2K B PHL BT 5 SR AE T 5% BB P B 3L R 52 Im 2R SL BY
i8], HE T EHF S5 HITHD vs. Input Resistance
% BFrR, THDRESERMNNEE, X TS MER
B, NRIEREBERRA TN, FAsMEEERKRSE, F
WMAXA430R ENE LN, M{ES FEFIADCHITER,
ADCFH#MENET, REFF KM, W REKR A
B 89 8 =Cp (Cp = bpF)o X F AADCIEF & IELE 28 1Y
B, BBIUKAGEL D,

VoD E SWITCH CLOSED IN TRACK MODE
1 SWITCH OPEN IN CONVERSION MODE

Cs

6. BRI BEE

&E1T12(ADC

ADCfE## 4L
WX NATE TS, ROEEHISBEMNTELER
%, #3005 LSB. 1.5 LSB%, LSBAVRer/2", Hfn =
12, BB R RYHFHE 05T,

T1E#=E=C
ICREFH TEER. SHERXIER, HHdEsh,
CSES B MRARS X LR, LW TR IERE
KA

EAHE
BHARAT, BHEETHBYLTFIERE, FUET
Eigo AT RAENERNFE, CST B RERN
WMAES. BREHRIFE B TEIET RN
ARFEENER, FCSRFNMEFE, HEHHEI10D
SCLKEAHAM TG, EHEI10NSCLKTR A2/, ¥CS
e ERtREEENEN, Afn, WREF10TSCLK
THEZERCSH S, NERER, DOUTEASHEER,
B|HHNKWINE, ZHES,
KUTERT, XM REBRE, HEERREN.3UA,
ATENFE, HHRERBHEGEEETRMER, T
REFED WA, EERERBEESGETXMRA I
HRESTEAYRE,

KEEP CS LOW UNTIL AFTER THE 10TH SCLK FALLING EDGE

5]

PULL CS HIGH AFTER THE 10TH SCLK FALLING EDGE

S S S S

SCLK 1 2 3 4 5 6 7 9 10 1 12 13 14 15 16
DOUT ————
HiGH VALID DATA HicH
IMPEDANCE IMPEDANCE

&7 BHE
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MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps. {EIH#E,

&F1T12(ADC

PULL CS HIGH AFTER THE 2ND AND BEFORE THE 10TH SCLK FALLING EDGE

o] i i

;

SCLK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
DOUTWK >< >< >< >
IMPEDANCE | INVALID DATA OR HIGH IMPEDANCE ‘ HIGH IMPEDANCE
E8. HN XhrE
s 4 L S Y Y Y Y O 4 [ S W Y
s [ a2l o[ Tl s V6] 1o el ol bol o[ el ol Jual e el it a2l 1l L U Vs e el o) hol o i Juel o] e e
DOUT m( INVALID DATA (DUMMY CONVERSION) ”H’\é}-(”r VALID DATA >TGH
IMPEDANCE IMPEDANCE IMPEDANCE
E9. iR H Xzt
HN KR =C
OUTPUT CODE FS 154158 AFENKMRR, EHE2DFEI10NSCLKT BTG Z B85
' CSEz A= EE(NES), BCShimhy, HpikifLll,
111111 77771‘7777"'7777;77771‘77%%”7;77”1‘””"'7 DOUTHA%BH?&SO
L O L e e e e e e e B o e S - i@lﬂ%[iﬁfﬁ%‘ft
L e S R HIEHEWAER, BSOS 1K & T E 100 4
””””””””””” A, #T—RTHRWE), =EiEE, DOUTHE
********************* TR, DAY ENE—RERNBEERNERE
,,,,,,,,,,,,,,,,,,,,,,,,,,, =
ffffffffffffffffffffffffffffffff FHENESTEERBRNESNE, BURTIEHE,
000..010 e e S 3Msps T1EBF(48MHz SCLK), _E ®BEF(E]A333ns,
00,001 [l s P RT3
000..000 g an - INPUT (LSB) NFEHRRBRONA, AP TEEMMEfscL) BRE
A BRRER, WE11FR, BEHE S B R (vpp) 2 RER
FULL SCALE (FS): B (fs)o SR TIEEENER, MTXE,
AIN1/AIN2 = REF (TDFN, pM . N .
ikl R T B B TS, eSSBS HIBADC K , 0
n = RESOLUTION 12FrR, SRERBRN, SBERBFEXNRSNEE
£, FI4E R (vop) 1 RN,
E10. ADC1% 1% F #
12 Maxim Integrated



MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps, {EIHF#E,

14 R 1542 =C
ICT LEE AR/ ERER, B16TANNENNFE,
FE, DOUTABEASIESER, N, tacoBERBK,
MRIEEN M AN BEXFRE, XFtacoEXR, F5 0L
Electrical Characteristics3z, EBNIRBIES WEL L
AEBS,

YAk ==

ThlG. I
AR GEREMRE, EAESHATREBXENPCB,
REFHNENESLBRERTRE, DERMPOVBEF(AE
ENETITEL, TEEADCHET AERFES L,
Vbb. OVDDHIREF# #1875 = 2 laADCIt 88, 7 0. 1uF
F010uF3 B B 5K Vpp. OVDDHMREFE B EH, K EA
SIARELKERERE, URBERENBREEING,

EFEWAN AKX 55
BN LA S8 MR ST (8] SADCHIR &Y 8 (RIF— B K &
2, SADCREMAESHERATRET LG THR

&E1T12(ADC

ANESEINERN, THBBHNERER, RIEBEX,
BEINEBEMNGALEENKIBGHESAINHBTELT
RESTTE AR K & ARSHH BF A0 8888
Mo ADCEIARESBERAEREABRANTSR, RARERH,
REEHAE], B EZ A EEMEARFEBTNE I,
BITMERFEFPAMA BE. BREHREMANRCHEE
B, TMEEX—RE,
B 7R A SR B BS, MAX44307E 160 A HF R T 8
BAEEA37ns, RUENANRERE, BSNAZET
TE4F M3 2 B9THD vs. Input Resistance i 2k &,
R E
ST ERNSEENES S, BEAENERREADCHHH
BE, BEENESEEAETRBEEXNVGBIBE, FRIIEE
AEHEAZAHER, BENNBETOZH, EEEE
HNEBEZEERNUTSH. VIBEEBE. BE. BRER
2. IABMEREESE. BNERURERE, B17FRAE
FAMAX6G126f2 & E BRI BB N B B, MAX6033F0
MAX6043th 2 I & 89k 5%,

I
Vpp=3V
fscLk = VARIABLE
4 | 16 CYCLES/CONVERSION

MAX11102 fig11

lvpD (MA)

0 500 1000 1500 2000 2500 3000
fs (ksps)

30 ‘
Vpp =3V
fsoLK = 48MHz
25
2.0 A
= v
5 15 //
=
1.0 //
0

0 200 400 600 800 1000
fs (ksps)
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MAX11108

/IWR~fF, 2.1mm x 1.6mm, 3Msps. {EIH#E,

&F1T12(ADC

EX

R IFLIE
AP FELMINLD R EFFEERESEERMELNRE,
NTXESEF, XFELBERTRBSEBIREREERE
BB N im R BN REELUSHEL,

W AELE
WAELHEDONLEELFEMEES1MLSBHELEE
Z, +1 LSBEH E/V\HDNLIZZEEBRIEAH KL, FF
FRIL 3 R EHIRIF M,

KIRE
FE—RHAMBZ(00 ... 000)E(00 ... 001)HEFEEE
#R =, BJAGND + 0.5 LSB,

BT IRE
HBRRIFARER, X~ RHEEHRETN11 ... 110E(111
TN A TEEENREZ, RBIVRer - 1.6 LSB,

FLEEELZ)
LER BN (ta)) B R 2z (B # 8 bR B B K 5o
FLEEFEIR

FLRIEIR (taD) R M RSP T REB E LRt T RN Z =
] B B 8]

1E5RELE(SNR)
SNRER REHEFRE RN TR, I THFRED
TEREERE, Ei® L HRASNRAHIEEUE A RMS
BE)SRMSEHXREMWRRE) 2L, BEFLT, R L,
R ERNENREREBMNIRE, BADCH 2 H RN
E%E
SNR (dB) (MAX) = (6.02 x N + 1.76) (dB)

KENBE, RTECREEAEERFER, GIFERERS.
EEBEFMNNMRE%E, Fit, XARMSEES 5RMSE
B Z I ESNR, RMSIRFE B iE REHFMEUT BRE
B B EORIE R R B K IE NIRRT B 50E A Y o

155 5hEE+XHEE(SINAD)
SINADR R =t 38 R 75 F1 5k M SRR S B IS8, X
FARMSfE S 5RMSIE /5 + 5% E = thit HSINAD, RMSIE
75+ 4k ELELHE 2 2 M 0T R DU B O D BT R 9 U S B
RS0 L5
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