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MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%

Absolute Maximum Ratings

VDD 10 GND .o -0.3V to +6V Continuous Power Dissipation (Tp = +70°C)

OVDD to GND........ -0.3V to the lower of (Vpp + 0.3V) and +6V TDFN (derate 18.2mW/°C above +70°C).................. 1349mwW

AINF 10 GND .o =7V Operating Temperature Range -40°C to +85°C

AIN-, REF, REFIO, AGNDS Junction Temperature...........cccccveeeieiiieeeeiee e +150°C
to GND............... -0.3V to the lower of (Vpp + 0.3V) and +6V Storage Temperature Range..........ccccccccvvveenee -65°C to +150°C

SCLK, DIN, DOUT, CNVST Lead Temperature (soldering, 10S) ......ccccccevvvieverriiennnne +300°C
to GND............... -0.3V to the lower of (Vpp + 0.3V) and +6V Soldering Temperature (reflow)..........ccoovveveenienecneennen. +260°C

Maximum Current into Any Pin........ccccocviviniiniiniiienne 50mA

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)

TDFN
Junction-to-Ambient Thermal Resistance (044)........ 59.3°C/W
Junction-to-Case Thermal Resistance (0c) ............ 22.5°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 = 4.75V to 5.25V, Voypp = 2.3V to 5.25V, fsampLe = 500kHz, VReF = 4.096V, Reference Mode 3; Ta = Ty to Tpax, unless
otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS
ANALOG INPUT (Note 3)
Input Voltage Range AIN+ to AIN-, K = 5.0/4.096 -Kx VREg +K X VREF V

-(Vpp + +(Vpp +
Absolute Input Voltage Range AN+ to GND (OI-D1D) (0-D1[)) \Y;
AIN- to GND -0.1 +0.1
Input Leakage Current Acquisition phase -10 +0.001 +10 MA
Input Capacitance 15 pF
Input-Clamp Protection Current Both inputs -20 +20 mA
DC ACCURACY (Note 4)
Resolution N 18 Bits
No Missing Codes 18 Bits
R -1.5 +0.1 +1.5 mV
-40 +2.6 +40 LSB
Offset Temperature Coefficient +2.4 pVv/°C
Gain Error -40 +8 +40 LSB
gslel;ﬁli;;?]rt Temperature +1 ppm/C
Integral Nonlinearity TA = Tuin 10 Tvax 8 2.5 +8 LSB
Tp = +25°C to +85°C -6 2.5 +6

Differential Nonlinearity DNL -0.9 +0.5 +0.9 LSB
Positive Full-Scale Error -55 +55 LSB
Negative Full-Scale Error -45 +45 LSB

Maxim Integrated 2
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MAX11156

18fiZ, 500ksps. WEE AR5V SAR ADC,

Electrical Characteristics (continued)

(Vpp = 4.75V to 5.25V, Voypp = 2.3V to 5.25V, fsampLE = 500kHz, VReF = 4.096V, Reference Mode 3; Ta = TN to Tpmax, unless
otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

% FITDFN#t 3%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Analog Input CMR CMR =77 dB
Power-Supply Rejection (Note 5) PSR 8.0 LSB
Transition Noise 1.7 LSBrMs
REFERENCE (Note 7)
REF Output Initial Accuracy VREF Reference mode 0 4.092 4.096 4.100 \%
REF Output Temperature o
- + +
Coefficient TCREF Reference mode 0 17 9 17 ppm/°C
REFIO Output Initial Accuracy VRerio | Reference modes 0 and 2 4.092 4.096 4.100 \%
REFIQ.OUtPUt Temperature TCREFIO | Reference modes 0 and 2 -15 +6 +15 ppm/°C
Coefficient
REFIO Output Impedance Reference modes 0 and 2 10 kQ
REFIO Input Voltage Range Reference mode 1 3 4.096 4.25 \%
Reference Buffer Initial Offset Reference mode 1 -500 +500 9\
Refer.e r'we Buffer Temperature Reference mode 1 -10 +6 +10 pv/°eC
Coefficient
. Required for reference modes 0
External Compensation
. CexT and 1, recommended for reference 10 uF
Capacitor
modes 2 and 3
REF Voltage Input Range VREF Reference modes 2 and 3 25 4.25 Vv
REF Input Capacitance Reference modes 2 and 3 20 pF
REF Load Current 130 MA
AC ACCURACY (Note 6)
VREfF = 4.096V, 93 946
reference mode 3
VREfr = 4.096V, 03.7
] ] ) fin = reference mode 1
Signal-to-Noise Ratio (Note 7) SNR dB
10kHz VREF = 2.5V,
90.6
reference mode 3
Internal reference, 936
reference mode 0
VREF = 4.096V, 915 94.2
reference mode 3
VREF = 4.096V,
93.0
Signal-to-Noise Plus Distortion fin = reference mode 1
SINAD dB
(Note 7) 10kHz VREF = 2.5V,
90.2
reference mode 3
Internal reference, 92.8
reference mode 0
Maxim Integrated 3



Electrical Characteristics (continued)

(Vpp = 4.75V to 5.25V, Voypp = 2.3V to 5.25V, fsampLE = 500kHz, VReF = 4.096V, Reference Mode 3; Ta = TN to Tpmax, unless
otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Spurious-Free Dynamic Range SFDR 96 105 dB
Total Harmonic Distortion THD -105 -96 dB
Intermodulation Distortion

IMD -115 dBFS
(Note 8)
SAMPLING DYNAMICS
Throughput Sample Rate 0.01 500 ksps
Transient Response Full-scale step 400 ns
. -3dB point 6
Full-Power Bandwidth - MHz
-0.1dB point >0.2
Aperture Delay 2.5 ns
Aperture Jitter 50 PSRMS
POWER SUPPLIES
Analog Supply Voltage Vpp 4.75 5.25 \%
Interface Supply Voltage VovbD 23 5.25 Vv
Analod SUbply G ¢ | Internal reference mode 5.0 6.0 6.5 A
nalog Su urren m
9 SUPPY vbD External reference mode 3.0 3.6 4.0
Vpp Shutdown Current 6.3 10 pA
\% =2.3V 1.7 2.0
Interface Supply Current (Note 9) ovbD mA
Vovpp = 5.25V 4.4 5.0
OVDD Shutdown Current 0.9 10 MA
Vpp =5V, Vovpp = 3.3V, 26.5
Reference Mode = 2 and 3 '
Power Dissipation mwW
Vpp =5V, Vovpp = 3.3V, 385
Reference Mode = 0 and 1 '
DIGITAL INPUTS (DIN, SCLK, CNVST)
0.7 x
Input Voltage High V| V
p ge Hig H VovbD
0.3
Input Voltage Low VL VOVI:D Vv
. +0.05
Input Hysteresis Vhys VOVDE))( \%
Input Capacitance CiN 10 pF
Input Current N VN =0V or Voypp -10 +10 MA
DIGITAL OUTPUT (DOUT)
\Y,
Output Voltage High VoH ISOURCE = 2mA _0(\)/2[’ Y%
Maxim Integrated 4



MAX11156

18fiZ, 500ksps. WEE AR5V SAR ADC,

Electrical Characteristics (continued)

(Vpp = 4.75V to 5.25V, Voypp = 2.3V to 5.25V, fsampLE = 500kHz, VReF = 4.096V, Reference Mode 3; Ta = TN to Tpmax, unless
otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

% FITDFN#t 3%

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Output Voltage Low VoL IsINK = 2mA 0.4 Vv
Three-State Leakage Current -10 +10 MA
Three-State Output Capacitance 15 pF
TIMING (Note 9)
Time Between Conversions tcyc 2 100000 us
Conversion Time tcony CNVST rising to data available 1.35 1.5 us
Acquisition Time taca tacq = tcyc - tconvy 0.5 us
CNVST Pulse Width tecnvpw | CS mode 5 ns
Vovpp > 4.5V 14
SCLK Period (CS Mode) tscLk Vovpp > 2.7V 20 ns
Vovpp > 2.3V 26
Vovpp > 4.5V 16
SCLK Period (Daisy-Chain
Mode) tscLk Vovpp > 2.7V 24 ns
Vovpp > 2.3V 30
SCLK Low Time tscLKL ns
SCLK High Time tSCLKH ns
. . Vovpp > 4.5V 12
SCLK Falling Edge to Data Valid 000 Vovop > 2.7V 18 ns
Delay
Vovpp > 2.3V 23
CNVST Low to DOUT D15 MSB ¢ Vovpp > 2.7V 14 ns
Valid (CS Mode) EN - TVovpp < 2.7V 17
CNVST High or Last SCLK
Falling Edge to DOUT High tpis CS Mode 20 ns
Impedance
Vovpp > 4.5V
DIN Valid Setup Time from SCLK
Falling Edge P tspinsck | Vovpp > 2.7V ns
Vovpp > 2.3V
DIN Valid Hold Time from SCLK t 0 ns
Falling Edge HDINSCK
SCLK Valid Setup Time to t 3 ns
CNVST Falling Edge SSCKCNF
SCLK Valid Hold Time to CNVST t 6 ns
Falling Edge HESCKCNF
Maxim Integrated 5



MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%

Electrical Characteristics (continued)

(Vpp = 4.75V to 5.25V, Voypp = 2.3V to 5.25V, fsampLE = 500kHz, VReF = 4.096V, Reference Mode 3; Ta = TN to Tpmax, unless
otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

Note 2:

Note 3:
Note 4:
Note 5:
Note 6:
Note 7:
Note 8:
Note 9:

Hh #U

S ==

Maximum and minimum limits are fully production tested over specified supply voltage range and at a temperature of +25°C

and +85°C. Limits below +25°C are guaranteed by design and device characterization. Typical values are not guaranteed.

See the Analog Inputs and Overvoltage Input Clamps sections.

See the Definitions section.
Defined as the change in positive full-scale code transition caused by a +5% variation in the Vpp supply voltage.
10kHz sine wave input, -0.1dB below full scale.

See Table 4 for definition of the reference modes.

fiN1 = 9.4kHz, fin2 = 10.7kHz, Each tone at -6.1dB below full scale.
CLoaD = 65pF on DOUT.

T st

(Vpp =5V, Vovpp = 3.3V, fsampLE = 500kHz, VReF = 4.096V, Reference Mode 3, Tp = +25°C, unless otherwise noted.)
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MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%

(Vpp =5V, Vovpp = 3.3V, fsampLE = 500kHz, VR = 4.096V, Reference Mode 3, Tp = +25°C, unless otherwise noted.)
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MAX11156

18fiz, 500ksps. WEEHER+5V SAR ADC,
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% FITDFN#t 3%

(Vpp =5V, Vovpp = 3.3V, fsampLE = 500kHz, VR = 4.096V, Reference Mode 3, Tp = +25°C, unless otherwise noted.)
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MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%

SR T R (%)
(Vpp =5V, Vovpp = 3.3V, fsampLE = 500kHz, VR = 4.096V, Reference Mode 3, Tp = +25°C, unless otherwise noted.)
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MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%
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7 CNVST I BahEmm AN, CNVSTEFBE R, SCLKAFBFR, CNVST R EEMREITED,
8 DOUT (0] BITEER L, DOUTZESCLKTMBHR TR,
9 SCLK I BTEA, ERE4N, BEEB L STED,
10 DIN I BTEEEWA, DINEOWEEESCLK L B9 FERTHEO,
1 OVDD | HFEE, SMSGNEFHESINEEEZ0.IUFBEAZBEGND,; BEHRPCBHE ¥ B IREIT
10UF A B EEGND,
SN, REBDACHEERNZT EREE,
12| AGNDS FFREFIORIREF #95k,
— EP — BIRE, EPREEEEGND, E#HEPCB GND,

Maxim Integrated
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18{iL. 500ksps.

MAX11156
NEE AR5V SAR ADC,

7 24 3E
K AHTDFNE 3£
4\
IhEEHE
B DIN
AIN+ D SCLK
INTERFACE -
AIN- 18-BIT ADC > AND CONTROL bout
R B CNVST
"""""""""""""""" CONFIGURATION REFERENCE SWITCH
MAX11156 CONFIGURATION REGISTER REGISTER RE';AESEEECE STATE
AGNDS | v B5 B4 SW2 SW1
| 'O 0 0 0 CLOSED | CLOSED
OvDD 0 1 1 CLOSED | OPEN
SW1 SW2 GND 1 0 2 OPEN_| CLOSED
10kQ 1 1 3 OPEN OPEN
INTERNAL AN\ —w /@—4 /é REF
REFERENCE
REFIO
1E 4 5% RH A A600ns B R ALIBRIFE B, M 2 VFFI SMNEE & B8

MAX11166:418L, BEiBiE. HZESADC, ZAEFHEKA
500ksps, ADCE B SHBERNIBE £, 15N E + VIR
M N BESERE, W F+3.06VE+5.19VIIHATTE, T
FRINFEAERBAHESF L RE/REFEABE DB (AING
FOAIN-)HEfTRHE, TRKEREHIER, FXLEADCEE
BT BE BT,

MAX111568E 9% M| E+5V (10Vp_p) MM EE, WA R
B 5 X+20mAR T B 5F £ P, ADCH4.75F5.25VHR #)
B SR (Vpp)F0 It 57 892.3VEDL.25VE & H JR(OVDD)#t B,
MAX11156A 6 R /R F B EL00ns X B A ST R, &
EERAIE IR S, ERFESHERNISBE,

EEDEION
MAX111566 ADCEIEAE N EHREBAR, RESMH.
BEBA. ABT/HEBRHERAEMHzNES H%, X

Maxim Integrated

S RSB EEAFEBEHTSHE RN,

MAX11156T L ## A8 AESAIN+SEE A -(K x VRer
+ AIN-)Z+(K x VRer + AIN-), H K = 5.000/4.096, A
T SHEE R, AINFRBRS ZE+(Vpp + 0.1V), AIN-#9
WASEEA-0.IVE+0.1V, REEZTBMAES RHNSEH,
MAX11156XFAIN+FIAIN-Z B B9 N H T EIEHIZE R
#, EERTNEEMSI(NAZTEHE), BBTHRE
T i 253 B3 N B SR A
FEZRAEERENEIREHAES NERZADCEEER
WAL ERAEESEME, XENEZIERXTHAESH
BHEZRE, MMAX11166RBFE LR MM AT RSN,
AFTMARE/RERZREE#HTRE, THEHEMES
EMLE, RE/RPBELRIZTEREN, TUELBEBRES R
508 zEMNRE, XHEMERRZ/NREZAH10Hz, U
RREIRITHEENERCE NN SBE#IR,

11



MAX11156

18fiZ, 500ksps. WEE AR5V SAR ADC,

TESNEAL

MAX11156 8 FMm N HM B, HAIN+HBMABES T
(Vpp + 300mV)={KF- (Vpp + 300mV)BY il Z A, BT
Z5%+ (Vpp + 100mV)SE B XA B, 6547 8B BEREFSE,
EEMKBER, EETHEERN. BEIS3HAESBIZE
B, $HNBEERFTE, i, AREBRSBE, HEREA
BEEARBE: (Vpp + 100mV)SEE,

HIERB NI, EAIN+B AR BEE BEE—
BHEE(Rs), MUREIEHMANBE, HBERECHHEERS
ATRBIT20mA, EFE, KEWER, AINVBASIHHN
BERSZE7V, FMATRITHERS:

_ VEAULT max — 7V

R
S 20mA

R, VrAULTMAXA BERZE R ERE =L NRKXBE,

FE1F0E20r 7~ 9 R B HtRs = 128008 45 i 8 25 69 B /K 8
M. WABEE: (Vpp + 300mV)SEE A, WA
HUBEEPREEREY, — BERmABEBHZBESEH,
B E, REBASIHHEE,

% FITDFN#t 3%

R ER/5MNERE #E (REFIO)BL &
MAX11166RHF — MF /£ HWSPIED, B3R ARES
FHREEABIMFTEEEXNN WAL E O D),
MAX11156.8 B K 2B B & & 8 B (VRerio = 4.096V), #
FAIREIREFSIMAN NI E EEZ D HITE P, MAX11156
REFGERATNMEERBAS, BAERE.
HEZERK00: ADCEEBHANLHHREERYE, EEE
REFIOS| % N, BHREFIOS|IHIAISNES BB B ITIRF IRE,
RIS AR AEEZ M TE M, HF AREFS| AN
BHEHTEE, ZERAT, ADCAEEIIFEER,
EHEER01: ADCEERINTIRM, EFEEREFIOS|I
N, BRZEEZ PR HITE T, HF AREFS|HIEIINEE
BAHTER, L HEMAX11156 BEF A /AL E R,
BEXBIZER,

EAE#EK10: AR BIEREERER H I X EREFIOS| R
Wi, MATEEZ LT XRENRE, REFSIBASE,
ZORSBE ANILAMAXT1168 — AN E ELZ P s 24
NEEGER

MAX11156 INPUT CLAMP
CHARACTERISTICS
2 —
> [—anePN /
20 |
—— INPUT SOURCE| //
15 /
10
I //
£ 0
=
5 5
-10 //
-15 7
” y Rs = 1280Q
) Vpp = 5.0V
_25 | |
40 30 20 10 0 10 20 30 40
SIGNAL VOLTAGE AT SOURCE AND AIN+ INPUT (V)

MAX11156 INPUT CLAMP
CHARACTERISTICS
25 1 1 1
2 | AP /
—— INPUT SOURCE /
15
o /
g 5
£ 9
5
2 5
-10 /
A5
2 / Rs = 1280Q)]
/ Vpp =5.0V
_25 L L
8 6 4 2 0 2 4 6 8
SIGNAL VOLTAGE AT SOURCE AND AIN+ INPUT (V)

B1. A

Maxim Integrated

B2, A FE 1 (A K)
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MAX11156

18fiZ, 500ksps. WEE AR5V SAR ADC,

EOERER1, RESHREERENR AN E EZ PRI LT
KWDIRES, REFSIHIASEIRS, HF A— NN EER
FOONERE R P B IR 5 R 4t B0 2= ZFMAX 1115658 ¢4 1Y,
BEFRZER,

Tt BAMAEE#HEN, MAX111567Z4EREFS|# EE —
MEBREETR, UXF8MBE, EHAAISEEE DS,
FIRZEDIOUF, KB, RESRERFTHNEEK, RE
$IEREFSI MM E, FPCBHEEBERMEERN, FARNI
R EERE, FIFHONUFBESISREFIOS|IHZREH, 40
RIBHIBEEFFETHANILE AEZ DS, UF HSOVE
4.25VSEE SN BB EEREIREFIOS M, &G, WR
2% EMAX11156 0 38 w5 B B R A A SR B EZ e, WA
F2B5VEA2VSEENE EEEIKEIREFS| ), HREED
10uF. REEE. RESRE R, RERLREFSIMKE,

MAXT1166 TIEE NP EER NN, BIWNFEAIMBEESE
22, REFS|MIMZ R BB XX A12105 & /N R ~FBIX7RE
XoRE A BE, MNREMEBHHZEMEE, YoUSHZLUMEE
HANBEREEREES, TENUEM,

Maximig it £ f e/ B B T 18 EHIE M BN S BE
&, R15HTEIWHHEFIED,

BINBA R
HADCRHRAESHHBEEREKTFRAANESHEILNE
B, BHEREEEH, ADCAAXREBAEXEEAA
R, REHE, R BENEINEZH AN BEMBA
R EHENZW, X SEAN BEMK RS B [E
HITEE, TEEXFIRE,

F1. EERIMAX111565pERE /£

% FITDFN#t 3%

REMAX11156 5 FIREN, EHIRFHKRA20pFHFRBR

B, XEAPSTEBZRE, BUFERRARBE TS,

MBAT TEHEFTNREE, Hb%ED500pFH B R

EEZEAIN+S|#, ZBRURE/NREFERHF BN,

XFRTERLEE TR ERBAES LKA,

TRREERIMNEE TS, WAEEHRsource x CLoaD

¥ AN #8idtaco/13, H PRSOURCEN E 5 7 & fH ¥t

CLoADMADCEI AN 8] 2 B B(SMNBA A M), tacoARHER

o FFL, A7 HS00NsKHNBARESSHEE, WRE

BEIKFHADC, REBEDI1042Q0EME T, F L H R IK )

ADCHY, BIXZELZ ML ER 2 B L EHE—PEE

(—fx ABOEDB00), WA T EBEEFR,

TARYE LT K EE M REE FEADCIK B 88,

1) RERBEEE. WTSRESEEREW, HBIHIERN
RIESH, i/ RENBERNIREIE B KRS SN ED
REEISNAIRE,

2) RIBFE. HEAENBUABEATHHERNRFIRR
B E 1Y B B E, MAX11156T 1 ZE6MHz#% 18 4 %
B, SGFER—RBASE, HABHNAHEBEFERE
R /NFenVAHz, HERERASNREREE T B, BIWE
MAX1115689AIN+% N FE N SMNEBRCIE K 28, MU
NN, {RILADCHISNR, MAX11156 AIN+%i A
A BRMSEEF A64uV, AL, X B2 541e8 8E A
IR N RIFERIRKTE, UL HESSNRMEE,

TEMPERATURE INITIAL NOISE (0.1Hz TO

PART Vour (V) COEFFICIENT (MAX) | ACCURACY (%) 10Hz) (uVp.p) PACKAGE
MAX6126 2.5, 3,4.096, 5.0 3 (A), 5 (B) 0.06 1.35 “'ggf;s
MAX6325 25 1 0.04 15 SO-8
MAX6341 4.096 1 0.02 2.4 SO-8

Maxim Integrated
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MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%

3) THDMEE: ETAMIAZ TR HITHDM AR SMAX11156
BTHD 8848 %, MBS REF IS HTHD RS B2,
A +FS - 1LSB
%231 7 58 AFMAX1 11564035 A A2, MAXI6328 S | oSNV v
BXFHMAXI 6 BN LRI E, BFEBHEE. 2 P TRANSITION ——~| |
PR B IR R B, MAX9B33 A TUBE AR, 1EH S0 FFFE T FS= s C—
%, TLHHENDHEDRH, R N
&% eR 31 < LS8~ et
20000 +
MAX1115660 I8 5 B 454 R B A0 EISFT o=, ROFIMTH  |a
BRHEE D SHBHLE, S 1FFFF
3 1rrre 4 o
00001 fj J
00000 ~—— 22— : 02— >
FS 0 J +FS
—_FS+0.5xLSB +FS-15xLSB
INPUT VOLTAGE (LSB)

B3, SRR 1% 13 R H

FR2. HEEHAFMAX11156 ADCIRZI Y IE E H A 28

INPUT-NOISE SMALL-SIGNAL
AMPLIFIER DENSITY BANDWIDTH SLE(\‘?/’ I:)ATE '(I'dHBI:; (:gg) COMMENTS
(nVNHzZ) (MHz) H
MAX9632 1 55 30 -128 3.9 Single amp, low noise, low THD
MAX9633 3 27 18 -128 3.5 Dual amp, low noise, low THD

3. ik R H R B

CODE TRANSITION BIPOLAR INPUT (V) DIGITAL OUTPUT CODE (HEX)
+FS-1.5LSB +4.999943 3FFFE - 3FFFF
Midscale + 0.5 LSB +0.000019 20000 - 20001
Midscale 0 20000
Midscale - 0.5 LSB -0.000019 1FFFF - 20000
-FS+0.5LSB -4.999981 00000 - 00001

Maxim Integrated
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MAX11156

18fiZ, 500ksps. WEE AR5V SAR ADC,

WmANEERZO

1T B $h 3K X 5 = 50MHzBISPI3 O 2 $IMAX 11156, %
NFE B HIEESCLK T M B IiIDINS | A NE B S 1788,
DINEHEIEATREADCRESZ TR, ZEHERNEH
WERAFF R, BEBFEFH/EXMAXI 1160 H EEOER.
BRI EWRS

T

% FITDFN#t 3%

CSIEA THIEE

EAVE 4035 88 T MAX111563% # ACSER R B M A\ BL B
FFH KN T4 E N E6FESL), SCLKREANS
BB, ECNVSTTREBERERH TR, AETRN8D
SCLKTPEE, BELEBIDINS HEANRES 7S, &
CNVSTH A= B, TRAMARESFREIIR, B
MAREBESFRFERIESN, DINEAZRNSEFE,

#4. ADCELEF17=3
DEFAULT LOGIC
BIT NAME BIT STATE STATE FUNCTION
00 CS Mode, No-Busy Indicator
01 CS Mode, with Busy Indicator
MODE 7:6 00 - - -

10 Daisy-Chain Mode, No-Busy Indicator

11 Daisy-Chain Mode, with Busy Indicator

00 Reference Mode 0. Internal reference and reference buffer are both
powered on.

01 Reference Mode 1. Internal reference is turned off, but internal reference
buffer powered on. Apply the external reference voltage at REFIO.

REF 5:4 00 Reference Mode 2. Internal reference is powered on, but the internal

10 reference buffer is powered off. This mode allows for internal reference to
be used with an external reference buffer.

1 Reference Mode 3. Internal reference and reference buffer are both
powered off. Apply an external reference voltage at REF.

0 Normal Mode. All circuitry is fully powered up at all times.

SHDN 3 0 - —
1 Static Shutdown. All circuitry is powered down.
Reserved 2:0 0 0 Reserved, Setto 0

CNVST 4/—\

—»  <— tHSCKCNF

tSSCKCNF —o -

tHDINSCK —®  —  —

ra— tSDINSCK

N S B S N

E4. CSEATHHNEENF

Maxim Integrated
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MAX11156

18fiZ, 500ksps. WEE AR5V SAR ADC,

% FITDFN#t 3%

CNVST4/—\

—»  a— tHSCKCNF

tSSCKCNF — -

DIN

DATA LOADED TO PART B

* SHIFTED THROUGH PART A

- DATA LOADED TO PART A————»!

B5. R T BN\ EENF

HHERATHEER

ESHEMIBEMAX 1166 EE N LN NEET TS
B SIS (R L1270 14), SCLKIRF A S BEE
B, ZECNVSTT R OEAERFE SR, HHEXT, WAR
EFFRBIDOUTEDINMEHE N EEE —i, =[HA
BIDOUTH X zh 25 44 BHIDIN, % N B B & 7728 A8 ot
FHBANFTEFR, BiF8 x NNSCLKT B, REBHIER
ANK, $ETMAX11156 ADCEHEBEFT /G, HCNVST
e, TREEBSHFSREHIRE, Ao rAEHBRE
ERBSBUHRNERE,

KHEFETRE, XHIEEFTESNREET -k
A B E BtMAXT11156 B0 R 78, T A SR B EE h e F B
REFIOSI M B ERERBE/L 2R BB 8 A 42X 1841

KBRS

BC 7 % 77 88 B9SHDNAL 38 HIMAX 11166 E N . 1B 1 56 f 4
Ko SHONEOR, E# T1E; SHONEIES, XU EER
B, FPLUFEBIMTERIRS,

WO

MAX11166T B ANFMHEHEERNZ—. H/E T "HB=R
B/CSERFH/L " e RN EHER, THEERE" T
FERRASN, B SHAEFFAER 2z § @ oM &K
ADCH BB # T EN, HFHIL"BRIEN, BFRE

Maxim Integrated

MAX111656IDOUTH HEEEH F EH LR BE AN, I
Fil A Z o Wl o fa H B0 B0 TR IR
TRFERMAHHED, B EN R E RN ENE]
FEMH, SCLKEDINBt T FRITRHMN BN, WaEmMRE
BETE, Bitt, ECNVSTERHBZ I KA26nsKk 2z /5
10nsFEHFHMARBLR, EHEHNNFES, XL
BARE AtsaFltyao

FRZEO0ERAT, DOUTEIFEAESCLKUBE ML ER, &R
m, WRBEESCIKTHREBARZEN, BAZELK
BFEVMELE R K, X R FEMAX1115650#
FEVZELUBESHEEEHE, NTTLHRS R
FAEOERT, EWUSCLKERRARBEE, UEE
CNVSTH TR LA N BE S #21E, WRBEBHEEMES
B, ZECNVSTTEERMESCLKE BEIRE, BHAE
ANREEBEREERER, AT —1NSCLKTHEEEDINIREBEA
WMARBESES,

FRZEORERNT, BAEEBEFNERA RN
BMEROEIBEIEA, EHERBIEN, WRSCLKT ¥
BARDM ARSI £WBERNAL, BET — RIEBRELEN
WHERREROEIEN, ZELEFEHEN, BFNEH
ERFBRENRKN, BEME TS RERENEHEE,
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MAX11156

18fiZ, 500ksps. WEE AR5V SAR ADC,

RPBEFRBFENSCLKTRIBRE, RoRH T RITES,
BPAPEREERTAEN BT EDREN,

T “It” 5 RCSHER

% AMAX11166% #ESPIR BB F EHNH, £ "R

HCSHABEATRASURRT, EREEMEHF,
S5t R B 20 L7 o

CNVSTEFHER MRS, Baikk#, 2HFHDOUTASME,
BMESSER, FNERCNVSTHRE, RFCNVSTAIES
Bk EHERGNEES, WRCNVSTEERIE T AR
B, FEKKERNERRFAREF, BEFRRER
By %5 HHMSB,

SERUEEHREY, MAX111563F A REM R, FCNVSTIREI A
REBE, DUEMSBH HZEDOUT, E&FURM N BEEE K
SCLKF B, E18PSCLKTHIEZ/E, HCNVSTE
ASBEEN, DOUTIREEISHEES,

Maxim Integrated

% FITDFN#t 3%
5. ADCHr i # DRCIEF 8w

MODE TYPICAL APPLICATION AND BENEFITS
CS Mode, Single or multiple ADCs connected to SPI-
No-Busy compatible digital host. Ideally suited for
Indicator maximum throughput.

CS Mode, Single ADC connected to SPI-compatible
With Busy digital host with interrupt input. Ideally suited
Indicator for maximum throughput.
Daisy-Chain | Multiple ADCs connected to a SPI-
Mode, compatible digital host. Ideally suited for
No-Busy multichannel simultaneous sampled isolated
Indicator applications.
Daisy-Chain | Multiple ADCs connected to a SPI-
Mode, compatible digital host with interrupt input.
With Busy Ideally suited for multichannel simultaneous
Indicator sampled isolated applications.
CONVERT
Y
CNVST DIGITAL HOST
DOUT | DATAIN
MAX11156
DIN |- CONFIG
SCLK
A
CLK

E6. £t #5RCSEE £

17



MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%

B 2 CSHE T CNVSTEFBERMRE, Baif#, BHDOUTASE,
%ﬁ‘h“']t,’?gﬁtﬁdtéﬁﬂﬂﬁﬁﬁ?, ;E\:EFI _J#ADCE?%ESM% iﬁ?ﬂ'ﬂ';ﬁﬁ; T%ECNVSTE/‘]W(Z} 3 ftiiFCNVST)EﬁﬂE EE

. BEDUEA MK EN, R 6 0 EIF R, iR LR TR aR R,

tenvPw —» 4—

CNVST 4/ \_/ \ « /3

A A

- : teyve
DIN / ;
~—— tconv > taca >
- — *
ACQUISITION X 1 CONVERSION X : ACQUISITION « X
: D .
tSSCKCNF—P <— ‘ — SOk —

tSCLKL _>; -—!

—» <—tHSCKCNF

tscum—» <— :
N -— — < topo —»> s

bout < D17 >< D16 X D15 X::: X D1 X DO >—

B7. & IL" #E-CSEL T IERF

CONVERT
v 0vVDD
DIGITAL HOST
CNVST
10kQ
MAX11156  DOUT | DATAIN
»|Ra
SCLK DIN |- CONFIG
+ CLK

e R CSHE R £

Maxim Integrated 18



MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%

tonvPw —B —

v

j< teve
DIN /
P—j'tCONV =;: tacq :3
ACQUISITION >< Cé)NVERSION >< ACQUISITION ><
tSSCKCNF—P <— —> tscLK 4—

tSCLKL f -

——> <—tHSCKCNF

tSCLKH —» -— L
—H ~&—topo —» s

' (¢ ;
: }2) ‘
DOUT \BUSYBIT / D17 >< D16 >< D15 5 >< D1 >< DO /
>

9. # "I HERCSHR TIERTSF

TAFEHRE, DOUTASESHKE N BEMRBEF, B4 I, MSB#E#I, #19PSCLKT B ZEHCNVSTE A S
Wi N B A F T E R EIE, BE/S, MAX11156 B¥E, DOUTIREISEZY, ABBIIIND LR BENE
HEAREN R, AEHESNSCLKT BIBRENHE H £k OVDD,

Maxim Integrated 19



MAX11156

18fiz, 500ksps. WEEHER+5V SAR ADC,

ZiEBCSHE. RIFMRE

% FFMAX11166 ADCI £ 8| — MSPIsR R B F A6, &
HRMBLWBCSEE, EI10FTRAEMAMAMAX111568
HreyE R, E11RTR A X R o

I HICSTACS2E S8, TRARSRA S XK,
109, BFEHEMOOUTESL, RHTHUHE, MEE
LS X G ADCEHDOUTSI B, I & LR A B 2K,
CNVSTEFBEMRE, Bahf%k, BHIDOUTH M,
HESHATES, THEBCNVSTHURES, RAWCNVSTRES

% FITDFN#t 3%

BREESHOERL, MCNVSTAAE &/ N EHREEZ
FRESBEEAEEFTIE, BREDITARRNEES
BOREEBY(8], FF o IE4f A B8 4 352 HY B

5E A EEHL B, MAX111563 N R&E M B, 813 HCNVST
AR AMREF, #imKEMSBH HEDOUT, TS
MADCHI % R, H R ¥ AN i b /5 BSCLKT B 75 3K
Mo WFEIRH, EDOUTKHAEZE18MSCLKTREEFH
CNVSTZENSBEFEREASHES, XEHTRNATEH
s AHERFKDOUT B4,

[
cs1
\/ +
CNVST CNVST
DOUT DOUT DIGITAL HOST
MAX11156 MAX11156
DIN | DIN | CONFIG
DEVICE A DEVICE B
SCLK SCLK
A A
»| DATAIN
CLK

E10. B ECSEE R

Maxim Integrated
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MAX11156

CNVSTA(CS1)

ACQUISITION

18fiZ, 500ksps. MEEHHI+5V SAR ADC,

% FITDFN#t 3%
towvew / mwf;;
;;:52;.0;; .

tSSCKCNF— -—
—N ‘—tHSCKCNF

tEN-N - —N <'fDDO

tSCLKL 3 «—

tSCLKH = &

> tsCLK

35 36)

‘-> L"tEN
tDls—» - |

3meeXmsxj I O 0 S o B R

tDis 4

A11. @ ECSE Bt F

T I HE R B R R AR X
T IERE, AR TEEATERRUELNESE
ERENM, BYRTEOLWSMADCEBIENRE S X,
BIEEREUTHOSRGBNFTFSE, FI2Fh~ABAH
MAX11156% BB NEZE, YNHFUEISHTR.

CNVSTEHBEMREH B, —BEEshigi, AR
ERCNVSTIRE, TEENITHER, SEAREHRE, MSBHH
ZDOUT, MAX111561R B REMER, ERBENBEFE
NEBHA T TR, AIEBUXEIES, BCNVSTHIK, %
B S BISCLK T R H SN BIEN, E+hE 1 ADCHDIN
G B EURM BT — MADCHE X E T —MNADCHI A %
NEFR, AFESISCLKTERABIZ SAEHET
i, £hESMADCH £ EMSBEE, HEINTADC
EE18 x N,

FEERXNT, BT EBRENEEN, &XEREE /N, F
a0, Wens#EF EHERBEAIVIEED A, sE9%INEH
R EER SIS EiE R AH279%spsIMAXT 115688 ¢,

Maxim Integrated

T I IE RIS R
WO R RN BRI E
BRH, RHEERERER
BEEREHE

WiTE O L NADCEEME S KA, SIEEHEMEXRM
FHREEANBANFFEE, w T IEROEEEN W0 E14F
T, ZAMAXT1166EEESPIR B FEN, HNEFF
WEN5FFRo

CNVST EFB5E R EHF B ik, —EFﬁMﬂﬁé, =
EECNVSTIRZS, BESTEM. EMERE, U REH
FFEANDOUT, MAX111656RBIREMER, EThRE—
ADCHI"IL"IE R EEER T NN T BN, BFEH
R 7E U B o i 5 I EADCEUIE = BT+ ABONSZE B, 1)
WRE TSGR ER,

EEERZHELNLTBE
=, TATHMENLES, I/X
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MAX11156

18fiZ, 500ksps. WEE AR5V SAR ADC,

RHRBERFEANBBAUSHES, PERXEMN, B
CNVSTH Ak B F, 7k G 8ISCLKT S H 8 — i,
5k o 5 MADCHIDING N K %% 5t 848 M BT — DADCHE 13X
ET— AADCE@W"B*&'T?Z%@E‘% TE/I\SCI_KTBTFIEI

SEERFESL LR, MANDPADCEE £IMEEMEN

% FITDFN#t 3%

SCLKTHREEEHN. 18 x N+ 1, EEMI—SCLK
TR, MEHMADCH L It "R AL,

FHEXT, AT EOEEN, RRXERRE N, 5
w, MensElFEVE L EAIVEED AF, fE%EIT
SGWODFEEREAZERERS N F E#E XK H276kspsH
MAX1115688 %,

CONFIG
I CONVERT
\/
CNVST CNVST
DIGITAL HOST
D D
»{DN  MAX11156 oyt Al MAX11156 oyt |a——0 DATAIN
DEVICEA DEVICE B
SCLK SCLK
A A
CLK
A12. BT 1B R R EEE
tonvew —B- -
CNVST [ \ —
-t toye =;
DINJ ‘
<—t00Nv =< taca =
ACQUISITION )( CONVERSION )( ACQUISITION X
<—>tscu< lSSCKCNF—» -

-N <& tppo

tscLKL —» 4

w00 WWWW

tSCLKH i ‘-

| <& tHSCKONF

DOUTs [ oet? )3(0516  Dats D::X Dat ) Dg0 ) D17 | Dat6 D: \ Dat Y Da0 |

B13. B IC SR F R 7

Maxim Integrated
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MAX11156

18fiZ, 500ksps. MEEHHI+5V SAR ADC,
% FITDFN#t 3%

CONFIG
CONVERT
* \ \
CNVST CNVST CNVST
DIGITAL HOST
D D D
»{DN  MAX11156 DOUT|—>{DIN MAX11156 pouT|—_—-{DIN  MAX11156 DOUT [ —-—m=| DATAIN
DEVICE A DEVICE B DEVICE C » RQ
SCLK SCLK SCLK
A A A
CLK
E14. T e TR E R EER
fonvew - -
owst [\ .
- teye i
DIN [ o
H—tcom >t taca =
ACQUISITION Y CONVERSION X ACQUISITION )
P tscik tSSCKCONF -
tSCLKH% 4 tHSCKCNF 3 -
s 00, ﬂmmmmww\_z
> -
> <tDDo tsCLKL
DOUTA= DINg BUSY Dat )} Da0 \
BIT
DOUTs = DING UsY\ Da17){ Ds16 (D515 R \
BIT
DOUTe BUSY \ Dct7} Dc16 § Dct5) (DAt ) Da0 /[ \
BIT

E15. T 6 F R 7

Maxim Integrated 23



MAX11156

18fiZ, 500ksps. WEE AR5V SAR ADC,
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18fiZ, 500ksps. WEE AR5V SAR ADC,
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