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MAX11903 18 v k. 1.6Msps. KE].
TEZE#HMSAR ADC

Absolute Maximum Ratings

REFVDD, REF, REFIN, OVDD to GND .................. -0.3V to +4V Continuous Power Dissipation (Tp = +70°C)
AVDD, DVDD t0 GND ...cccviiiiiiiiiieieesiee e -0.3V to +2V TQFN (derate 30.30mW/°C above +70°C)............. 2424 2mW
DGND to AGND, REFGND .......ccceevviiieeeeiieeene -0.3V to +0.3V Operating Temperature Range............ccccceeuee..
AIN+, AIN-to GND....... -0.3V to the lower of (VRgfg + 0.3V) and Junction Temperature...........ccoocveiiieenieenee e
+4V or £130mA Storage Temperature Range............cccceveeneee

SCLK, DIN, DOUT, CNVST, to GND........... -0.3V to the lower of Lead Temperature (soldering, 10s)

(Vovpp * 0.3V) and +4V Soldering Temperature (reflow).......cccccccvvvevicieeriiiennn.
Maximum Current into Any Pin.........ccooveiiiiiiiiee e, 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)

TQFN
Junction-to-Ambient Thermal Resistance (8 a).... ...... 33°C/W
Junction-to-Case Thermal Resistance (8¢) ............... 2°C/IwW

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 japan.maximintegrated.com/thermal-tutorial.

Electrical Characteristics

(fsampLE = 1.6Msps, Vaypp = 1.8V, Vpypp = 1.8V, Vovypp = 1.5V to 3.6V, VRervpDp = 3.6V, VR = 3.3V, Internal Ref Buffers On,
Ta = TmiN to Tpmax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
ANALOG INPUT
Input Voltage Range (Note 3) (AIN+) - (AIN-) -VREF +VREE \Y

it ] VREF *

Absolute Input Voltage Range AIN+, AIN- relative to AGND 0.1 01 Vv
Common-Mode Input Range [(AIN+) + (AIN-))/2 VRSF( 2- VREF/2 Vfgﬂ/z v
Input Leakage Current Acquisition phase -1 0.001 +1 MA
Input Capacitance 32 pF
STATIC PERFORMANCE (Note 4)
Resolution N 18 Bits
Resolution LSB VRepg = 3.3V 252 )Y
No Missing Codes 18 Bits
Offset Error (Note 4) -4 +1 +4 LSB
Offset Temperature Coefficient +0.004 LSB/°C
Gain Error Referred to REFIN reference input -50 +5 +50 LSB
Gain Error Temperature . o
Coefficient (Note 5) Referred to REFIN reference input +0.05 LSB/°C
Gain Error Referred to REF pins -12 +4 +12 LSB
Gain Error Temperature . o
Coefficient (Note 5) Referred to REF pins +0.04 LSB/°C
Integral Nonlinearity INL -2 +0.5 +2 LSB

japan.maximintegrated.com Maxim Integrated | 4
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MAX11903

Electrical Characteristics (continued)
(fsampLE = 1.6Msps, Vaypp = 1.8V, Vpypp = 1.8V, Vovypp = 1.5V to 3.6V, VRervpDp = 3.6V, VR = 3.3V, Internal Ref Buffers On,

Ta = TmiN to Tpmax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

18 v k. 1.6Msps. KE].
TEZEEISAR ADC

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(E:\ilf;f;eg)“a' Nonlinearity DNL 05 025  +05 | LSB
Analog Input CMR CMR DC 5 LSB/V
Z\j’;‘t’gr;?“pp'y Rejection PSR | PSR vs. AVDD 0.6 LSB/V
Z\j’;‘;zr;?“pp'y Rejection PSR | PSR vs. REFVDD 1 LSB/V
Transition Noise 1.2 LSBrms
EXTERNAL REFERENCE
REF Voltage Input Range VREF 2.5 3.3 3.6 \%
Load Current IREF 1.6Msps, VRgg = 3.3V 600 MA
REF Input Capacitance 1 nF
REFERENCE BUFFER
REFIN Input Voltage Range VREEIN | VREF < (VREFVDD - 200mV) 25 3 Vg%’a%’ T v
REFIN Input Current IREFIN 1 nA
Turn-On Settling Time 85);;: 105_:::§1E|§Ep§f\1 pin 20 ms
E’:;;rc‘igrc"mpe”sat'o" CexT | REF pins 4.7 10 uF
DYNAMIC PERFORMANCE (Note 8)

Dynamic Range Internal RefBuffer, -60dBFS input 98.7 dB

Signal-to-Noise Ratio SNR Internal RefBuffer, fiy = 10kHz 96.8 98.0 dB

Signal-to-Noise Plus Distortion | SINAD '_gt_‘::j";'FsRefB“ﬁe" fin = 10KkHz, 96.7 97.9 dB

Spurious-Free Dynamic Range SFDR Internal RefBuffer, fiy = 10kHz 125 dB

Total Harmonic Distortion THD Internal RefBuffer, fiy = 10kHz -123 dB

Total Harmonic Distortion THD Internal RefBuffer, fjy = 100kHz -115 dB

Total Harmonic Distortion THD Internal RefBuffer, fjy = 250kHz -107 dB

SAMPLING DYNAMICS

Throughput 0 1.6 Msps

) -3dB point (targeting 20MHz) 20

Full-Power Bandwidth MHz
-0.1dB point 3

Acquisition Time taca 100 ns
Time delay from CNVST rising edge

Aperture Delay to time at which sample is taken for 1 ns
conversion

Aperture Jitter 3 PSRMS

japan.maximintegrated.com
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MAX11903

Electrical Characteristics (continued)

(fsampLE = 1.6Msps, Vaypp = 1.8V, Vpypp = 1.8V, Vovypp = 1.5V to 3.6V, VRervpDp = 3.6V, VR = 3.3V, Internal Ref Buffers On,
Ta = TmiN to Tpmax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

18 v k. 1.6Msps. KE].

TEZEEISAR ADC

PARAMETER SYMBOL | CONDITIONS | MIN TYP MAX UNITS
POWER SUPPLIES
Analog Supply Voltage AVDD 1.7 1.8 1.9 \Y
Digital Supply Voltage DVDD 1.7 1.8 1.9 \%
Reference Buffer Supply REFVDD 27 33 36 v
Voltage
Interface Supply Voltage OovDD 1.5 3.6 \%
Analog Supply Current lavDD Vavpp = 1.8V 2 25 mA
Digital Supply Current IbvDD Vpvpp = 1.8V 2.2 27 mA
Reference Buffer Supply VRErvDD = 3.6V, internal buffers
Current IREFVDD enabled 33 3.55 mA
Reference Buffer Supply | VRErvDD = 3.6V, internal buffers 0.26 mA
Current REFVDD powered down '
Interface Supply Current Vovpp = 1.5V 0.35
Note 9 lovbp ~ mA
(Note 9) Vovpp = 3.6V
Shutdown Current For AVDD, DVDD, REFVDD 1 MA
Shutdown Current For DVDD 1 A
Vavpp = 1.8V, Vpypp = 1.8V,
Power Dissipation VRervDD = 3.3V, internal reference 8.4 10.2 mwW
buffers disabled
DIGITAL INPUTS (DIN, SCLK, CNVST)
Input Voltage High VIH Vovpp = 1.5V to 3.6V 0.7x \Y
Vovbb
Input Voltage Low v Vovpp = 1.5V to 3.6V 0-3x v
IL OovDD : : VovbD
Input Capacitance CiN 10 pF
Input Current IIN VN =0V or Vovpp 1 MA
DIGITAL OUTPUTS (DOUT)
Output Voltage High Von | lsource = 2mA VO(\)"ZD i v
Output Voltage Low VoL ISINK = 2mA 0.4 \%

japan.maximintegrated.com
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MAX11903 18 v k. 1.6Msps. KE].
TEZE#HMSAR ADC

Electrical Characteristics (continued)

(fsampLE = 1.6Msps, Vaypp = 1.8V, Vpypp = 1.8V, Vovypp = 1.5V to 3.6V, VRervpDp = 3.6V, VR = 3.3V, Internal Ref Buffers On,
Ta = TmiN to Tpmax, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER | symBoL | CONDITIONS | mIN TYP  MAX | UNITS
TIMING
22:]? SCLK Rising Edge t, 4 ns
DIN to SCLK Rising Edge Hold to 1 ns
DOUT End-Of-Conversion
Low Time K 10 ns
g((j)gUeTl_ltgldSCLK Rising i 25 ns
g%fstgti?m Rising tg 100MHz SCLK 1.5 ns
SCLK High tg 45 ns
SCLK Period t7 10 ns
SCLK Low tg 4.5 ns
CNYST Rising Edge To SCLK o 0 ns
Rising Edge
;C;;I; REljlgneg Edge to CNVST t10 o5 ns
CNVST High t11 20 ns
CNVST High to EOC t12 525 ns
Conversion Period t13 625 ns

Note 2: Limits are 100% production tested at Ta = +25°C. Limits over the operating temperature range are guaranteed by design
and device characterization.

Note 3: See the Analog Inputs section.

Note 4: See the Definitions section at the end of the data sheet.

Note 5: See the Definitions section at the end of the data sheet. Error contribution from the external reference not included.

Note 6: Parameter is guaranteed by design.

Note 7: Defined as the change in positive full-scale code transition caused by a +5% variation in the supply voltage.

Note 8: Sine wave input, fjy = 10kHz, Ajy = -0.5dB below full scale.

Note 9: C| oap = 10pF on DOUT. fcony = 1.6Msps. All data is read out.
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18 v k. 1.6Msps. KE].
TEZEEISAR ADC

(VAVDD = 1.8V, VDVDD = 1.8V, VOVDD = 1.8V, VREFVDD = 3.6V, fSAMPLE = 1.6Msps, VREF = 3.3V, Internal Ref Buffer On,
Ta = Tmin to Tmax, unless otherwise noted. Typical values are at Tp = +25°C.)
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REEFERMEERE)

(Vavpp = 1.8V, Vpypp = 1.8V, Vovpp = 1.8V, VRervDD = 3.6V, fsampLE
Ta = Tmin to Tmax, unless otherwise noted. Typical values are at Tp = +25°C.)
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18 v k. 1.6Msps. KE].
TEZEEISAR ADC

= 1.6Msps, VRer = 3.3V, Internal Ref Buffer On,

DNL vs. Vagyop SUPPLY VOLTAGE
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REEFERMEERE)

(VAVDD = 1.8V, VDVDD = 1.8V, VOVDD = 1.8V, VREFVDD = 3.6V, fSAMPLE = 1.6Msps, VREF = 3.3V, Internal Ref Buffer On,

Ta = Tmin to Tmax, unless otherwise noted. Typical values are at Tp = +25°C.)
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TEZEEISAR ADC
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REEFERMEERE)

(Vavpp = 1.8V, Vpypp = 1.8V, Vovpp = 1.8V, VRervDD = 3.6V, fsampLE
Ta = TmiN to Tmax, unless otherwise noted. Typical values are at Tp = +25°C.)
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TEZEEISAR ADC

= 1.6Msps, VgRer = 3.3V, Internal Ref Buffer On,

SHUTDOWN CURRENT vs. TEMPERATURE

toc20

I |
—IAVDD

[ —I0VDD /
- —IREFVDD /
-~ —IDVDD

/

/

/
/|
|

40 25 40 5 20 35 50 65 8 95 110 125

CURRENT vs. SAMPLING RATE

toc21

25
—IDVDD
—I0VDD
20 | —1AvDD y

e

g 15
E
4
w
[\
% /
3 10 4

05

[—
[—
[—
00
00 04 08 12 16

SAMPLING RATE (Msps)

japan.maximintegrated.com

TEMPERATURE (°C)

Maxim Integrated | 11


http://japan.maximintegrated.com

MAX11903 18w b, 1.6Msps. KE.

[ e |
=EZFSAR ADC
E itiE
Pl
TOP VIEW o > > > m
m < @ @ <
£ 32 g 8
20} (19} [18] 17 16}
REF |11 4  [15] veno
rer 21 T
REFGND | 3 | ; MAX11903 i 113 | onvst
ReFoND | 41 | | 112 [ scik
P - | E] owoo
el 171 s ol 1ol
z 3 2 83 8
T 2 8 ¢ g
TQFN
4mm x 4mm
EXPOSED PAD IS GROUND. IT MUST BE SOLDERED TO PCB.
imF &R AR
TS 2 /0 Hae
o REF o | BERE, REFII. WEEERE/ 7 ICEOTRBENON, HNEEREICLSTEREHEN
’ BEEBED/ A/ NZEFTT, ZNSOEFE10uFDI T+ CREFGNDICEREL TS,
3,4 REFGND | BEBFEIS R
AIN- | a7 FTOgAN
AIN+ | EO7FOJAN
AGND | FFrOo> R
FUHNA I T T2 ER, AM1.8V, 10uFDIFoHE0 N UFOI YT ELFIC LI=6D
8 OvDD ' (10uF || 0.1uF) TDGNDICEEREL TS0,
9 DOUT 0 FOHIHPT—F
10 DGND | FIUYINTZ R
>S5 BB, 1.8V, B LI 10uFDI T oY E0. 1 uFDI > 7 o H &R LI 60
1 bVDD ' (10uF || 0.1uF) TSV RICEGEL TS,
12 SCLK | S)7IVoOv o AN
13 CNVST | THEINE, T LU TV TrFOIAN AN ANDAHY T b, ERLELEESNET,
14 DIN | ST TF—5 A Ne DINDF—HI3. SCLKDIT E Ty ST TIA Y ETT—RI S v FEnEd,
15 DGND | FIUYINTZ R
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MAX11903

18 v k. 1.6Msps. KE].

=EZFSAR ADC
inFERAA(#RE)
& F 2 1/0 1ae
EREE/ Y 7 A ER, AM3V. 100FDIFoHE0. TuFD T oS &R L= 60
16 REFVDD ! (10uF || 100nF) CAGNDIZ BB LTS L,
1718 | AGND | FFOATTS R, 10uFDIYF2HE0 1UFD T4 &5 L= 60 (10uF || 100nF)T
: AGNDICEB LT &,
19 AVDD | 7FrOJ8 R, 2~¥1.8V,
20 REFIN | NESEEEE/\Y 77 AN, BEIGREFVDDOEEEDELEH300MVEEDLEN BT,
REFIN = OVOISE . E#EE/ VY 77 IdBEELEShET,
_ EP — TOZR—Z R/ R, AGNDEBLTL— VI BETHBEN BT,
HeE7O0voR
REFIN AVDD DVDD
_REFVDD | REFERENCE REFERENC MAX11903
BUFFER BUFFER
REFGND
REF
OoVDD
REF ,—0—| ,7
AN DIN
| sc
18-BIT ADC » INTERFACE DOUT
_ AN CNVST

[

AGND DGND

japan.maximintegrated.com
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MAX11903

EES 0

MAX1190313. SPIA/ 51— ZHAl-18E Y &
gSY7) I —M.6Msps. "EEEBAN. T
F2J)SAR ADCTY, ZOHGRIT. ERNYTISZD
YT I —NERREERRABN S, HEBEEAN T
<HI N T, MAXT1903IFEESBE/NY TI72HNEL
TWBfeH, EMIANR—X, BEH. LU XFLOR
MRIBRICHIZ ONET, ABHEIRSENZIRZFRE L Z
RSB ERETDID. ABDIYA IV ITEHENERLS
nd,

7FrOdAn

BHDT 0T AA(AIN+EAIN-)DERIFOV~VREF T Yo
L7choT. ZBANERVDIFF = (AIN+) - (AIN-)DEE
BHIS-VREF~+VREFCH . T 2T —ILERIIRDEL S
ICEE T,

FSR =2 x VREF

BTIEY NLSB)DRMABREEZ TV TiRIS. RDES
WJTY,

18w k. 1.6Msps. 1KE
=2 Z81SAR ADC

EZE7FATANIIVRer/2OESIEVE—RERIDE
TOWENDHY. FFEREEF£100MVTT,

NEREEBERZEALICIBEE. BEBEIL2.5Vr5!)
77 L2y T 7EIR(REFVDD) £ TOEFE A RIBET I,
NEEEEE/N\VI72ERAT255. BESEIL2.5V
~ 7L 2Ny 77 EIRREFVDD) - 200mVETD
EEHATEETY, TNICEDT. NBEEBE/NY I7D
THDBENIEANY RIL—LHERINE T,

B 11E. AIN+/AIN-. BE#EEEVRer. IOV T7LY
2/ 7 EBREEREFVDDOESEHZRLTLVET,

F2(IMAXT11903D AN FEMEIEZRLTLVET, ADC
IIREZFBRNBSZ Y I/R—ILRZERBLTEEDAD
AIN+BEUAINYETF 2 TITL, INA TS5 VEE
PRIBFERBIEHY F A

MAX1190313. &EHEBEEN DS ANZRETDILHDER
DANO S TaRATNET, Y174 —KD1&D2IF
ESDIREZRML. ANBEDI S TELTEELET,
547 —KrD1/D2I3. 100mMADRXIEEBRICHADI &
NTEEY, YTV IR FIEANEY T ID
AT UTITHERLE D,

FSR .
LsB=""% N=18 H31E. FOSIAHAII(ERTL — L. SARE .
2 FS U oBLUBHLEBE) DY A I IERLTNET,
v A
‘
200mV
Vier y Vrer < Vrervop < 3.6V
IF BUFFER IS DISABLED
AIN+,
0.5x VREF
AIN-
ov >
time

1. E5&H

japan.maximintegrated.com
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MAX11903 18 v k. 1.6Msps. KE].
TEZE#HMSAR ADC

REFVDD
D1
Ron =260Q
AN+ —AN—]]
Cin = 30pF
D2
N &—— Vc
REFVDD
D1
Ron =260Q
AN —AAN
Cin = 30pF
D2
2. AQB T U UEREDEIEETIV
| 1/Sample Rate | 1/Sample Rate |
| SAR Conversion Track | SAR Conversion Track |
| : Read Data | | Read Data |
| Sample 1 | | Sample 2 | |
|
l | T : |
CNVST | | |
T
| | | | |
I : 7 I ! 7 I
SCLK | | [ | : [
| : Sample 1 | | Sample 2 |
DOUT i | MSB | MSB-1 o LSB+1 LsB i MSB | MSB-1 T LSB+1 LSB i
Reading samplel during track Reading sample 2 during track

3. E|mTL—LA, SAREH, bSYIBIUGHLEIE
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MAX11903

ABDtERIVT

NS o TT—ZXHR(HE3). T IRAYFIZEL SN,
FPHFATARIT T TAVTFUOHICEEERSN
F9, ANEBEREICHITDU )T 0FUoHOFRESBIG.
ESFEREY YT IAVTF U DOFAZICEDTR
FWFT, CNVSTOILEU T wlE, ADCOY ) Tm
BRETYd, ZOBEBIC. hSYITI—-IHMT L. T
T GZAIFHREE. T/ RUTZR R (SAR) Z i
TI—XIFTLEY, TTJT—XTIL, ZF3/\L—5
)30 F o OBEEECDACDOEE LR L F
¥, TNl BALBREEEFERLTVREF/2EVRer/218
DETEEZBRPNICLIELEY, BRROLGERIISPI/NZ
BEHTHRALIZIENTELY, SARERDEE TADCIE
BEMWICA S VI TI—XIIREY., 774 7 HEEERAZ/X
=592 0LF9, DFY. ADCIdIbZ v IE—RTEM
BENZEHELZ A

ANESONREBLIRLADCHANESZI SV IL
IBEIC. EREEBERN’BONT T, BEDESR
ERICEOTH SV IRBRICESHIRELEIMEEIS.
SEBREBENRMEZER T DICHICIMIITADCR S
INDREIZEDE T, MAXT1903DZ R (3 I BRF iR
BICLOTHRESNDEEMBNDH. T TV —h %3]
ETTDEICEOTH IV IBEZIERL. BENRM
HREITDIENTEZY,

EEIRODEIEIZ Y T JREEORERICE >THRSEY
F9, COREHII. BIEN(ESRETN + X1 VyFiEH)
ERBB(Y YT IAUT U SMHFANTL T
PCBOFEBRE)IMEZLET,

U OIR—IVEIBICE DTAANERRBEEFILLIZES
2. ADDBEE(RToTAL X CLOAD) HYtTRACK/ 15%Z B X
BNEDICLTLESE . T2 T RroTALITIRIEIR(ES
B + XU FIEI). CLoapldBE(H T T

F1. HBADCRSANFP T D

18w k. 1.6Msps. 1KE
=2 Z81SAR ADC

AVFU% AMIIFANT YT PCBOBFLEBS).
tTRACKIS N =y VBERE T,

ADCRZANE®RBIDIHBEIF. [7 TV Tr—232547
JILINIRUIEESIC. 7 TEADCAADEICETSHE
MBBIIS5Q~50Q)ZFERAITDIENHEINIT,
ADCRZANT U TDEHD—HBEUTICRLET,

1) SRUICGRIERE : VIV FFrRIVZEEEDIBE. ADC
RSANT I TINRT—ILZAT v THEMmEhiz&
= NNV IBRBICEREEOD LSBUUTNTTEET D
IBLHIET,

2) K/ AX 77— 3 0BRSS DEEIEICH
T. ADCRZAND+DITE N/ A X ZBEEEEICfH
ZBZENBETY, MAX11903H20MHzD £ 518,
IBCHERATDIEG. =HRDOSNEAKIBICETLAL
EDIZTBIDIC. 3NVVHZIATDHE S/ A ZZRT
WBEEBAZT7 T aERTDIENHEINET,
ADCANICHMTFIFRCT1IL I EEBALTEEAANS/
AZE[BBRIETDIENHEBINET,

3) ADCOEN/-FRNMEEEZZRICFHIRTDEHIC. v+
ALIIEEFEIFIUENITHDMREEZ gz /=ADCK
SANDEREHELE T, INICELDT. ADCRZ1
INHESRIEDEAMREEFIRLENI EA BRI N
F9, &1, MAX9632ZADCRZA/NELTHERY
DIEEDRLEELIFREEZRLCNET,

ANZ115

JAZDZNANESIE. ADCRZA/NT 2T ANDFEIIC
BRI T =ERALT/ A X zg/MRICHI AT /2=
Wo [7TVT =230 5470 SLIIRURCEIEEIS.
FELTADCDORZ YO 7T —ZXRBBISICT7 > T ICh 1D
BIEEZERTDIHICHETSNTNE T, ORI
PREBEOEH BT RBEN DY, /A X E G IEZHIR
THEWOMRERELET,

INPUT-NOISE SMALL-SIGNAL SLEW RATE | THD lcc
AMPLIFIER | hENSITY (nVIVFZ) | BANDWIDTH (MHz) (Vips) (dB) (mA) COMMENTS
MAX9632 1 55 30 128 | 39mA | Low noise, THD at 10kHz
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MAX11903

BEEVI7LAMDER
MAXT11903I3B#EBE/N\V I 7ZREBLTL\Dfcd. &f
BEEBEMAR—ZADHIRICHIEE T, F/c. BEBRE
ImFREFZAB ) 77 L VAT T LEETEE T,
WEBEBE/N\NY V7 2ERIDICIE. REFINIGF 25150
BEEABERCTHRELET, ZNHREFIHFIC/NYT7EN
FEEEBEENELTRENE S, AREEBE/ NV T7Id.
LIRENDEAAETON([Model D25 | DIRZSHR).
F/IIREFINZOVICIER I D EICEOTEERLET DS
ENTEFT. ABEEEE/ NV I7HEEFELESND L,
NEBEEEERICE OCREFIH FABEERE T DI EAT
EFY, BEIM 7T SLTHREEBERICDELIZL
ZRRLTIE Y,

BWRTLBEZRRIDICE. B/ X EEER)T
POEEBENDETT, MAX6126 EMAX6325(d.
MAXT1903EHICHERATDDICHFICELTINE T,

R2. BRVI7ZPLADEE

18w k. 1.6Msps. 1KE
=2 Z=8)SAR ADC

MAX6126&EMAXB63251F. #ZN#10.02%E0.04%0D
WEBEE. 3ppm/T & 1ppm/T (max) DREFEM EmA.
SEEDT7 =3 ERIRTDIENTEEY, v+
T AIF. ADCOEVDELICEREL=2.2uFD I 74
TREFINEREFA/NA/INZ B EAEMELET,

=ERIEL
413, MAX11903DBBGEEREERLTINET,

MERRED T — X II2DME T, LHL. Model
DRYDEYNMEEYNTDIEICLDOTHTIEY A
FTIERZERITDIENTEE I ([ModelL X F | DIE
=ZH),

R4, EIMNESNDANBEICEEIDI—RZRLTINET,

INSDOT—FIEVREFH'3.OVDIEETHY. TV —
JVEEFEIZBV T,

REFERENCE INTERNAL REFIN Vv Vv
CONFIGURATION REFERENCE BUFFERS REF REFVDD
Internal Reference Buffer ON 2.5V to VRervDD - 0.2V 2.5V to VRervDD - 0.2V 2.7V to 3.6V
External Reference Tie to OV or disable
Buffer OFF through serial interface 2.5V to VREFVDD 25V10 3.6V
3. MAX11903 DR S EEBETFEDHI
TEMPERATURE INITIAL NOISE
PART Vourt (V) COEFFICIENT ACCURACY (0.1Hz TO 10Hz) PACKAGE
(ppm/°C, max) (%) (WVp.p)
MAX6126 25,3 3 0.02 1.45 MMAX-8, SO-8
MAX6325 2.5 1 0.04 1.5 SO-8

japan.maximintegrated.com
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MAX11903 18 v k. 1.6Msps. KE].
TEZE#HMSAR ADC

OUTPUT CODE OUTPUT CODE
OFFSET ,
(BIN ARY) (TWO'S COMPLEMENT)
A #FS-LSXLSB A ‘Fs-tstsa
111...111 011...111 g
111..110 011...11
111...101 011...101
000...010 100...01
000...001 Vi = (AIN#) - (AINS) 100...001 Vi = (AIN+) - (AIN-)
»  DIFFERENTIAL ; o DIFFERENTIAL
00000 122 272274 27 " ANALOG INPUT 100 T 24 272274 27 ANALOG INPUT
(LSB) (LSB)
2 x Vrer T 2 X VRer
ZERO SCALE FULL SCALE ZERO SCALE FULL SCALE
@8) (FS) @9) (FS)
Vin = -Vrer Vin = +VRer Vin = Veer Vin = +Vrer
4. BRREERE
F4. EEFE
MIDCODE VALUE DIFFERENTIAL ANALOG INPUT HEXADECIMAL HEXADECIMAL OFFSET
FULL-SCALE RANGE =6V (V) TWO’S COMPLEMENT BINARY
FS-1LSB 2.99997711 Ox1FFFF 0x3FFFF
Midscale + 1 LSB 0.00002289 0x00001 0x20001
Midscale 0.00000000 0x00000 0x20000
Midscale - 1 LSB -0.00002289 O0x3FFFF 0x1FFFF
-FS+1LSB -2.99997711 0x20001 0x00001
-FS -3.00000000 0x20000 0x00000
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MAX11903

TIOIIWATITI—R

MAX1190313SPIf 5 71— %A, CNVSTTH >
T2 O%HIEL. SCLK. DOUT. DINTIZEMDSPIES
ZBa L& 9, SARZE# (I, CNVSTDII LW TV TH
TN 9. CNVSTO TR/IMN/NA B E20nsT &5 V.
DOUTA' O—IC%EWSARZEEMDFT T %~ 3 AIlCCNVSTZ
O—IC92RENBYIFY, DOUTILZ10nsDEO—IZ75,
ZFHICHENVTMSBADOUTE Y THAOESNE T, ZDHE.
18EMDSCLK/ NIV R ZXET DI EICL DT 18EV D
ZIiERZSPI( VY I — XA THRAHIIENTER
9, DOUTA'O—IZHEBDZEICELDT. hTIYITI—XD
FMIBtReNEd. CNVSTOIRDIL LTy F T, ADC
IS YO TI—ADEFETT,

18w k. 1.6Msps. 1KE
=2 Z81SAR ADC

MAX11903(ClE. T—FZ=FAHTI=HDIBEDE—
RAHUET,

e NSV U TI—XTOFHEL(EL)

o SARZHH T T — X T L (H6)

e DEIFFHL(X7)

NSy o TII—ZXTOHEHELE—REICIE. ADCH RSy
JE—ROBDOHT—FhFAHEINET, B5IE. 2D
FEHUE—RDSPHESZ/RLTIVET,

SARZ#B I T—XTOHHLE—RTII. SARZBRTT—
ATOH:T—IhFAHINE T, K6IZ. ZOE—RD
IARTOSPHEESZRLTULVET, SARER T T—XTDH
SAHEINDT—HII. BERIOZRTIL—LALICHE TS
EITEBELTLEE 0,

1/Sample Rate

1/Sample Rate

! | |
| SAR Conversion Track | SAR Conversion Track |
|
| | Read Data | | Read Data |
| Sample 1 | | Sample 2 | |
| |
| | |
CNVST | | |
I |
| | | | |
| - | -
| EnDhOhE EnihnnE
SCLK | | [ | ! i
| : Sample 1 | | Sample 2 |
} _ )
T T 1
DOUT I | MSB [MSB-1 LsB+1| LSB I MSB [MSB-1 LsB+1| LSB I

Reading sample1 during track

Reading sample 2 during track

5 ~ZUOTJI—XTOHEL

1/Sample Rate

1/Sample Rate

!
| SAR Conversion Track
I Read Data !

|

I
| SAR Conversion Track
I Read Data !

|

| Sample 0

MSB |MSB-1 LSB+1| LSB

SCLK : f }_:_f f f i

T
DOUT | |

READING SAMPLE 0 DURING SAR
CONVERSION

MSB |MSB-1 LSB+1| LSB

READING SAMPLE 1 DURING SAR
CONVERSION

6. SARZHH T T —XTOFRHL

japan.maximintegrated.com
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MAX11903

NEFHLE-RTIE. bSYITI—XEZNICHESAR
Tr?ﬁjl Z‘tT Qb\n}b&ﬂjéni?o ﬂt;\ %GDEH
D& AV IRZRLTNET,

SUBWH Y TIIL =Tl MY IRBOREN
RUBLBY, 18EYMDT—FINTCZHAHT LN
TEBEENDBIET, CDIFE. T—FaHELZEN S Y
JE-RTHRIBLIE. BHOSAREIR T T—XTHiifTd
DI ENFBETY, b LEEIF. DOUTA O —IZ7EY
SARE# I T—ZADIR T 2RI AIICTE T I DRENDHDZ
EIEBLTLIZE W &es YTV IV DRTD
FIV/ AN BRET DI, T )Ty (CNVST
DAL LI Ty 2)DELSTSCLK/ NV R ZED L& LT <L T2

18w k. 1.6Msps. 1KE
=2 Z81SAR ADC
&1 \(Quiet TimeDHREH0ESR), ZDHEITH LA

ZFERAIDE. BEDSPIVOYV IR TDIENTE
ENER

SPIDZ13IVIH

E8ld. MAX11903&RZ 7Oy EORENK T
DHIWSPIA Y T -2 m AR TNE T,

RIRDERIT A T3 TY,

F19ig. ConfigurationL X5 D5 A IV JRZRL TN
=S

1013, ZERMBOT—FHOZHLDIAIVIKZR

LTWh&E 9,
| 1/Sample Rate | 1/Sample Rate |
: SAR Conversion Track SAR Conversion Track ;
| : Read Data : Read Data |
: Sample 1 : : Sample 2 : : :
| | | |
CNVST f | { | ! !
: : Quiet Time : I :
! : L/ : |
SCLK | | - I
T
! : Sample 1 | : Sample 2
DOUT : | MSB |MSB-1 | | | | | | | LSB+1| LSB | MSB |MSB-1 i
Reading sample 1
7. BEFRELE-R
MAX11903 Host Processor
DIN ----mmmmm e e e e e o DOUT
SCLK |= SCLK
DOUT T DIN
|
|
L----» IRQ
CNVST |- CNVST

8. SPI 1 % 7 1 — R3IE#%

japan.maximintegrated.com
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MAX11903

18 v k. 1.6Msps. KE].

=2 =81SAR ADC
t1
\ / \ 0.7 x OVDD
SCLK \ , \
0.7 x OVDD / X
DIN
0.3xOVDD
/ \
9. LORYERAHRIEDDINDSY A I T
< - - >
- b >
0.7 x OVDD 0.7 x OVDD
CNVST
ot |t o :tes; ts ty

A

A
\

0.7 x OVDD 0.7 x OvDD
SetK \ \ \ \ 0.3 xOVDD
\ f \ .

<3 ot <5y
/ \ \[ o7xovop
DOUT MSB MSB-1 msB2 | 050VDD
0 X
\ / /\

10. BERBEOT—FHNTHELOY A I VIR
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MAX11903 18wk, 1.6Msps. 1%
F=2ZESAR ADC

LIR5EAS
IANTOSPHRMEIF, IV RT—RTHEVEY, IVVRT—RFOBEZTICRLET, RY—FEYRAERINEE(DIN
HO—MDIBE). T/NARIERERZENDLIE. 7 RVRREBICEVET (K5, 6. 7258). 16E Y DModel &

AZ3, BAAARERGH—DL X5 TY, K113, Model DRETEBIAHBEEDEFZRLTNET,

BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
Start 0 Adr 3 Adr 2 Adr 1 Adr 0 RW 0
CNVST
DOUT

R
m [ s o [m [ [ m [m | w0 [os[ow] [ o |

11. Mode L P XY EAH

LPR&EEL
FHLUEMEIZ. RIWEYRNENAICERETDIEICLDOTIEESINE T, F—FIFSCLKOBEB DI LU I YD,
MAX11903IcLo>TEASNE Y, H12(F. Model PRFEFH LD ZRLTUINE T,

CNVST

T
SCLK o
DIN ST 0 | A3 | A2 | A1 | A0 | RW | 0

12. LYRZEHHL
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MAX11903 18wk, 1.6Msps. 1%

==
=EZEEISAR ADC
LozyvyT
FUNCTION ADDRESS R/W BITS DATA WIDTH DATA

Read or Write Mode Register 0001 1or0 16 Mode Register

Read Conversion Result* 0010 1 18 Conversion Result

Read Chip ID 0100 1 8 Chip ID

Reserved, Do Not Use All other — — Reserved, Do Not Use

W5, 6. TICRLIEESICEREREFAMD I EETEET,

Model 2%

Uty MABEIZOX0000TT, LA 2T, BMAEEEEEAREFINHFICEIMEN/ISESICAREEEE/ Ny I7H
FMELEF Y, AEEEELBEAFERIDIESIE. REFINZO—IZEHRLEFE I, NBEEEE/NY J7I3BENIC/ND—5
orEnEd,

BIT 15 |BIT 14 |BIT 13 |BIT 12 |BIT11 |BIT10| BIT9 | BIT8 | BIT7 | BIT6 | BIT5 | BIT4 | BIT3 | BIT2 | BIT1 | BITO

PD POR | OTP PD
Reset — — — — — DD2 | DD1 DDO — — REF1 | pass | busy OB REF?2
Reset: Reset the part when high.
DDI[2:0]: Program the driver strength on DOUT.
PD REF1: Power down the first reference buffer when set.

POR pass: High to indicate that POR was successful. If this bit is low, RESET should be asserted.
OTP busy: High to indicate that the device is powering up.

OB: Output data format is offset binary when high. two’s complement when low.

PD REF2: Power down the second reference buffer when set.

DD[2:0]Tld. DOUTIHFDRSA/N\BEZRELE T FUBSNRZA/VEEIT. DOUTOBEEMETHARE N ITA
THEALEY. BHZEHLMEEZR LS ED/ch. BFIDHEFTROHE\ NS/ VGEEZEIRLTIES0,

RIA/NEEIS 1HS6DIETY, FIA/NBEINIRELHE. RIANBEOIIRLE<AEVET, KOS LIXFE
DD[2:0]& R ZA/N\BEEDIICEFRZRL TN,

R5. DOUTORSA/\EE

DDI[2:0] DRIVER STRENGTH
000 4
001 5
010 6
011 Not Valid
100 1
101 2
110 3
11 Not Valid
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MAX11903

Conversion ResultL 2%

18w k. 1.6Msps. 1KE
=2 Z81SAR ADC

18EVRDHRELERL RS T, BEZLIIOAVIRHREHLY =TV RICEOTHRARIIENTET T,

Chip IDL2R%

ZDLIZIE. FvTDEIREZRER T DIOIERRRERAE Y PO RERFLEY, ID=1001bTT,

BIT7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT 1

BIT 0

ID3

ID2

ID1

IDO

BEF 77— a v E
BEDESIZ. BE. ADCTTFIYIELTDEIICHARA
WWEBTY, ULTFTIE. EED T, 8RR, BR. 71)L
&) 0 HFST7FAOJESLIELIROD—IRIEAFICD0N
THERLE T,
DVUNWVIVRAZR—=SANDSEHIZR—S
HAN

H13OEKIE. VTV IVROIZR—FEEL
MAX11903D 1 57 TJ1—ADHFFEERLTCNET, 2D
ESAELERIE.OV~+VReErD I VIV TV RANES %,
EBSE—UBIKREN2 x VREFCO T E—REBEND
VREF/2OZEZEEHHESICERLEY, ZDBE. ~
TIVIVRESRIE. BI1OT7TDNAAVE=F R
ANZEEEFLF T, DT 7L VREFDE— I BRIRE
VREF/2DAEE—RHEADEBETADCOAIN+ AN EFE2
B7 > THEERELET, 207 TIZDAHESERER
L. AA7EvbEMATE—UBREAVREFCOEE—
RENDBENVREF/2OREESEER L. ZNHADCD
AIN-ANZEREIL &9,
DUUOIWIURNAR—=SANDOEEBLIZR—S
HAN

MAX11903ld. 1 Z/R—2dFVE—RFTEDEEAS
EEEZITHITD2EHANADCTY, M141F. -2 x
VREF~+2 X VREFD VIV IV RN TR—S AHES A,
E—oBIRIEA2 X VREFCOETE—RBHEHVREF/2D
REEHEHESICERIDESHELORERLTL
9,

SUOIWIVRINAR—ZANEBIE. B1OT7TDR
BEANEREBLEY, ZO7 T, ANEBSERELT
ZA7tvbhEMAEY, £/, VREFOE— VB IRIEE
VREF/2DAEE—RHADEETADCOAIN- AN EE2
B7T7EERELEY, F207 0 TEREER T, ADC
DAIN+ANEEF L FI, 207> SE. 77V MED
ACE—UBIRBAVREFCIEVE—RHABED

japan.maximintegrated.com

VREF/2DESZERLE Y, BEEBRNOSRIEANA 2 E—
FU2F. MEDORET > TDADERICEIOTEDY
9 ANMVE=FURII ESEOHENAVE=T
ZCEDNWTEEISERTDDENHUE T,

LA7POR, 95KR0E, BEU/INA/NR0LE
BEeDMREARIRIDI-HOIC. IS VRTL—aEA
PCBEEALEY, ToHILEFFTOATDEESA VAR
RICHBELF I, 7HOATETFIIILDTAISENNIFE
FICR/GEIUESICIOVIDSAY). TOIILA %
ADCOD/NN YT —TDFICEBLEBENTLIES L. —@
GNDTL —> DB TT Y ILMES &1 DO ABN SEHR
L. 7HOJESEREEEANSEBFTDIEICEOTE
SOMEENESNE T, MAXT1903DGNDIHFAEZ DY
SURTL—=UIlEHRLEY, /A XDENEIEERIRT
3. OIS VRIZDWTEBRANDIS VR —>
HEO—AVE—FURHRE. TEBRUELLET,
2nFDOCOGES Iy oF vV F 5%, MAX11903
ICTEBRUEMITTAINFEAIN-OREICE BT D RMED
HFET, 2OAVFTUHIE. ADREEICHHDIBIES
EEERLETS

BeD4REARIETD/=HIC. XBRDFEEXEZ1210UTF
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=
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ERAAE
FULLY
PART BITS ?:SEES? DIFFERENTIAL REII:J?:::(S:E PACKAGE
P INPUT (MAX) (V)
MAX11900* 16 1000 +3.6 Internal/External 4mm x 4mm TQFN-20
MAX11901 16 1600 +3.6 Internal/External 4mm x 4mm TQFN-20
MAX11902* 18 1000 +3.6 Internal/External 4mm x 4mm TQFN-20
MAX11903 18 1600 +3.6 Internal/External 4mm x 4mm TQFN-20
MAX11904* 20 1000 +3.6 Internal/External 4mm x 4mm TQFN-20
MAX11905 20 1600 +3.6 Internal/External 4mm x 4mm TQFN-20
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*EP = TOZRR—X R/VY R,

Fv 15
PROCESS: CMOS
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