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MAX11154

18fiL. 500ksps. NEEHER
0ZF5V SAR ADC, F#HATDFNZtiE

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

AIN+ 0 GND ... -0.3V to +6V 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 (6p)....... 59.3°C/W
Junction-to-Case Thermal Resistance (6)¢)........... 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, fgampLE = 500kHz, Reference Mode 3, VRgr = 4.096V; Tp = TN to Timax, unless
otherwise noted. Typical values are at Tp = +25°C.) (Note 2)

PARAMETER | SYMBOL \ CONDITIONS MIN TYP MAX | UNITS
ANALOG INPUT (Note 3)
Input Voltage Range AIN+ to AIN-, K = 5.0/4.096 0 JK X Vv

REF
AIN+ to GND -0.1 +(Vop
Absolute Input Voltage Range +0.1) \Y;
AIN- to GND -0.1 +0.1

Input Leakage Current Acquisition phase -10 +0.001 +10 uA
Input Capacitance 32 pF
Input-Clamp Protection Current Both inputs -20 +20 mA
STATIC PERFORMANCE (Note 4)
Resolution N 18 Bits
No Missing Codes 18 Bits
Offset Error -0.3 0.1 +0.3 mV
Offset Temperature Drift +1 uv/°eC
Gain Error -30 +8 +30 LSB
ggg;f E:'(r;:; Temperature +0.5 ppm/°C
Integral Nonlinearity INL -6 +2 +6 LSB
Differential Nonlinearity DNL -1 +0.5 +1 LSB
Positive Full-Scale Error -30 +30 LSB
Analog Input CMRR CMRR =77 dB
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MAX11154

18fiL. 500ksps. NEEHER
0ZF5V SAR ADC, F#HATDFNZtiE

Electrical Characteristics (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
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 TCreg | Reference mode 0 -17 +9 +17 ppm/°C
REFIO Output Initial Accuracy VRerio | Reference modes 0 and 2 4.092 4.096 4.100 \%
REFIO Output Temperature o
Coefficient TCrerio | Reference modes 0 and 2 -15 6 +15 ppm/°C
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 v
Reference Buffer Offset Drift Reference mode 1 -10 +6 +10 uv/°eC
External Compensation c Required for reference modes 0 and 1, 10 F
Capacitor EXT recommended for reference modes 2 and 3 H
REF Voltage Input Range VREF Reference modes 2 and 3 25 4.25 \%
REF Input Capacitance Reference modes 2 and 3 20 pF
VREF = 4.096V, reference
REF Load Current IREF modes 2 and 3 500ksps 130 MA
DYNAMIC PERFORMANCE (Note 6)
VREF = 4.096V, reference 92 935
mode 3
VREF = 4.096V, reference
93.1
mode 1
Signal-to-Noise Ratio (Note 7) SNR fiN = 10kHz dB
VREF = 2.5V, reference
89.4
mode 3
Internal reference,
92.1
reference mode 0
VREF = 4.096V, reference 91.2 93.2
mode 3
VREF = 4.096V, reference 9238
i -to-Noi i i mode 1 '
Signal-to-Noise Plus Distortion SINAD | fi = 10kHz dB
(Note 7) VREF = 2.5V, reference
89.0
mode 3
Internal reference,
91.9
reference mode 0
Spurious-Free Dynamic Range SFDR 96 105 dB
Total Harmonic Distortion THD -105 -96 dB
Intermodulation Distortion (Note 8) IMD -115 dBFS

Maxim Integrated 3



MAX11154

18{iL. 500ksps. WEEEH
0ZE5V SAR ADC, FHETDFNifi

Electrical Characteristics (continued)

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

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS

SAMPLING DYNAMICS

Throughput Sample Rate 500 ksps

Transient Response Full-scale step 400 ns

Full-Power Bandwidth -3dB pomt, 6 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 VovDD 2.3 5.25 \

Analog Supply Current oD Internal reference mode 5.0 5.7 6.5 mA
External reference mode 2.7 3.2 3.7

Vpp Shutdown Current 0.4 10 pA
Vovpp = 2.3V 1.6 2.2

Interface Supply Current (Note 9) lovbD mA
Vovpp = 5.25V 5.5

OVDD Shutdown Current 0.4 10 MA
\_/DD =5V, Voypp = 3.3V, reference mode 23

Power Dissipation 23 mW
Vpp =5V, Vovpp = 3.3V, reference mode 36
=0,1

DIGITAL INPUTS (DIN, SCLK, CNVST)

Input Voltage High VIH V%\7/|;(D \%

Input Voltage Low VL 0.3 x Vovpp \%

Input Hysteresis Vhys +0.05 x Vovpp \%

Input Capacitance CiN 10 pF

Input Current IIN ViN = OV or Vovpp -10 +10 HA

DIGITAL OUTPUT (DOUT)

Output Voltage High VoH | lSOURCE = 2mA VP(\)/QD %

Output Voltage Low VoL IsINK = 2mMA 0.4 \%

Three-State Leakage Current -10 +10 MA

Three-State Output Capacitance 15 pF

TIMING (Note 9)

Time Between Conversions tcyc 2 us

Conversion Time tconv CNVST rising to data available 1.35 1.5 Ms

Acquisition Time taca tacq = tcyc - tconv 0.5 us

CNVST Pulse Width tcnvpw | CS mode 5 ns
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Electrical Characteristics (continued)

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

MAX11154

18fiL. 500ksps. NEEHER
0ZF5V SAR ADC, F#HATDFNZtiE

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
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 500 Vovop > 2.7V 18 ns
Delay
Vovpp > 2.3V 23
CNVST Low to DOUT D15 MSB ¢ Vovpp > 2.7V 14 ns
Valid (CS Mode) BN Vovop < 27V 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 | Vovbp > 2.7V ns
Vovpp > 2.3V
DIN Valid Hold Time from SCLK ¢ 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 HSCKCNF

Note 2: 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.

Note 3: See the Analog Inputs and Overvoltage Input Clamps sections.

Note 4: See the Definitions section.
Note 5: Defined as the change in positive full-scale code transition caused by a +5% variation in the Vpp supply voltage.

Note 6: 10kHz sine wave input, -0.1dB below full scale.
Note 7: See Table 4 for definition of the reference modes.
Note 8: fi\1 ~ 9.4kHz, fjy2 ~ 10.7kHz, Each tone at -6.1dB below full scale.

Note 9: C| pap = 65pF on DOUT.
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MAX11154

18fiL. 500ksps. NEEHER
0ZF5V SAR ADC, F#HATDFNZtiE

BLRY T (R4

(Vpp = 5.0V, Voypp = 3.3V, fsampLE = 500kHz, Reference Mode 3, VRgr = 4.096V; Tp = +25°C, unless otherwise noted.)

OFFSET AND GAIN ERROR OFFSET AND GAIN ERROR OUTPUT NOISE HISTOGRAM WITH INPUT
vs. TEMPERATURE vs. SUPPLY VOLTAGE CONNECTED TO 2.5V SOURCE
10 ‘ ! ! f 10 ! ‘ ‘ . 000 S NaLE DEVICE g
- E —— OFFSET ERROR (LSB) _|£ I :
s | OFFSET ERROR (LSB) : 8 orrsE e LS(B ) 1 4500 FSTDRY = 16 LSB RS :
g | — GAINERROR (LSB) 5 6 —_— (LSB) ) | H
4 4 2 3500
— P o
a2 a2 3 3000
= I = 3
& o % 9 S 2500
& & & 2000
[2a)
4 4 § 1500
6 % 1000
s —— | s | | 500
AVERAGE OF 128 DEVICES ) AVERAGE OF 128 DEVICES 0
L L L L L L l l
e 5 0 ® @ s e 131062 131066 131070 131074 131078 131082
TEMPERATURE (°C) Voo (V) 131064 131068 131072 131076 131080
OUTPUT CODE (DECIMAL)
INTEGRAL NONLINEARITY vs. CODE INL vs. TEMPERATURE INL vs. Vpp SUPPLY VOLTAGE
8.0 —2 8.0 T T g 80 T T g
o0 SINGLE DEVICE [£ o0 | MAX INL 3 60 |—— MAXINL 2
Z — MININL g — MININL ]
40 40 40
20 20 . 20
& & &
50 S0 50
= = =
20 20 20
~_
4.0 40 4.0
-6.0 6.0 -6.0
AVERAGE OF 128 DEVICES AVERAGE OF 128 DEVICES
-8.0 -8.0 ‘ ‘ ‘ ‘ -8.0 ‘ ‘ : .
0 65536 131072 196608 262144 40 15 10 35 60 85 475 485 495 505 515 525
32768 98304 163840 229376 TEMPERATURE (°C) Voo (V)

OUTPUT CODE (DECIMAL)
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BLRY T (B4 (5E)

(Vpp = 5.0V, Voypp = 3.3V, fsampLE = 500kHz, Reference Mode 3, VRgr = 4.096V; Tp = +25°C, unless otherwise noted.)

DNL (LSB)

VREF (V)

DIFFERENTIAL NONLINEARITY
vs. CODE
1.0 —
SINGLE DEVICE |2
Lk
0
05
1.0
0 65536 131072 196608 262144
32768 98304 163840 229376
OUTPUT CODE (DECIMAL)
INTERNAL REFERENCE VOLTAGE
(REF PIN) vs. TEMPERATURE
4102 T T T \ g
4101 | —1 —2 —3 —4 —5 —|;
4100 |- —6 —7 —38 9 —10_f
w09 | 1‘1 1213 14 15_|[2
4.098 —_
4.007 \—\f
pes==———
: —
4.094
4,093
4,092
4.091 15 DEVICES T
4.090 L

40 15 10 35 60 85
TEMPERATURE (°C)
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DNL vs. TEMPERATURE
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18fiL. 500ksps. NEEHER
0ZF5V SAR ADC, F#HATDFNZtiE

BLRY T (B4 (5E)

(Vbp = 5.0V, Voypp = 3.3V, fsampLE = 500kHz, Reference Mode 3, VRgr = 4.096V; Ta = +25°C, unless otherwise noted.)

INTERNAL REFERENCE VOLTAGES

vs. Vpp VOLTAGE FFT PLOT
40963 ‘ o 0 —
—— REFIO 8 NsampLE = 8192 |2
2 fin = 9949Hzz 2
40962 | —— REF z -20 ViN=-01dBFS |2
= REF MODE =0
2 40961 g 40 VREF = 4006V ]
2 o SINGLE DEVICE
a g -60 SNR= 92.1dB ]
2 40060 [—— E SINAD = 91.9dB
s Q 80 THD =104.6dB ]
& 4.0959 = SFDR =-109.3dB
£ -100
40958 42 A
AVERAGE OF 128 DEVICES
4.0957 ‘ ‘ ‘ . -140
475 485 495 505 515 525 0 50 100 150 200 250
Vo (V) FREQUENCY (kHz)
FFT PLOT TWO TONES IMD
0 Nome 6% 3 [T
SAMPLE 3 NSAMPLE = 16384 3
fiN = 9949Hz < 20 i = 9674H :
20 ViN=-0.1dBFS |2 INT = z g
IN =-0. g VNt = -6.1dBFS =
SINGLE DEVICE a0 Lo
— 40 SNR= 9358 = fing = 10101Hz
S SINAD = 93.3dB g Vi = -6.1dBFS
8 60 EPhana W 60 |-SINGLE DEVICE
2 THD =-107.1d8 2 IMD = -118.7dBFS
E SFDR = 110.6dB =
o -80 9: -80
<§( =
100 -100
-120 1 -120 t
-140 -140
0 50 100 150 200 250 6.0 8.0 10.0 120 14.0
FREQUENCY (kHz) FREQUENCY (kHz)
SFDR AND -THD
SINAD AND ENOB vs. FREQHAENSYW vs. INPUT FREQUENCY
toc’
98 T T T 11T 16.0 115 T
— SINAD —— SFDR §
95 —— ENOB || 110 —THD ffE
=
92 15.0 g 105 AN
& [m)]
= \\ 2 E.
2 8 = 2 100 N
= =
@ =
86 14.0 (@ 95
8 T viy=-0.1dBFS 9 | Viv=-0.1dBFS
AVERAGE OF 128 DEVICES AVERAGE OF 128 DEVICES
80 L1 Ll L1 Ll 13.0 85 [ R
01 10 0.1 1 10 100
FREQUENCY (kHz) FREQUENCY (kHz)
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BLRY T (B4 (5E)

(Vpp = 5.0V, Voypp = 3.3V, fsampLE = 500kHz, Reference Mode 3, VRgr = 4.096V; Tp = +25°C, unless otherwise noted.)
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SFDR AND THD vs. TEMPERATURE
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(Vpp = 5.0V, Voypp = 3.3V, fsampLE = 500kHz, Reference Mode 3, VRgr = 4.096V; Tp = +25°C, unless otherwise noted.)
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18fiL. 500ksps. NEEHER
0ZF5V SAR ADC, F#HATDFNZtiE

S|HELE
TOP VIEW
REFIO[ 11 # oo 112 | AGNDS
REF 2] 1 {1t |ovon
Voo [37} ! 110 | DIN
50 MAX11154 o
AN+ 44 P19 | sclk
AN- 51 . 18 | pour
SR I
GND |6 i et 7 onvsT
TDFN
5| B35 R
E 2w I/0 IhAE
1 REFIO 110 SNEREEBN/REBEEH H, FEREFIOFIAGNDS Z [B)#E#0. 1uFE R,
SNER B R N /R EE MR KB, FI BXERIXTR 10uF 16V ZEREAGNDS, SN A4E. B
2 REF 110 N
ﬁ%ﬁﬁﬁo
3 v | I EE, BENEMENEFES MEEET0 IUFERZTREGND,; KE5PCB M I B FET
bb 10uF B 255 BEEGND,
4 AIN+ | A E o
5 AIN- [ REHI N T o A AIN-Z 3 2 AR ] 30 3th X 35 3% 38 28 i % Rk B8 3t o
6 GND | B R,
7 CNVST | BEiEHm AN, CNVSTEFHEE 14, SCLKAS BN, CNVSTREEFERERTED,
8 DOUT (0] BTEEHH, DOUTZESCLK T FEIE R TIRAS
9 SCLK | BTSN, PG, BREBESTED,
10 DIN | BITEIEBMA, DINEEIBAESCLK EFASiEESRTED,
1 OVDD | BFEE, SMSENEFEESINEEBZ0.IUFEATEEGND,; BEHRPCRHME ¥ BIREIT
10uF EEF B EGND,
12 AGNDS | AR, RBEDACTHEA RN T B RS EN, BIRREFIORREFHNS £,
— EP — BIEHE, EPRIMEEEGND, ZE#EEPCB GND,

Maxim Integrated

11




MAX11154
18fiL. 500ksps. NEEHER

0Z5V SAR ADC, FHTDFN#i3E

4
IhREHE
_ DIN
AN > P SCLK
> _ INTERFACE -
_AN- S\JBBITADC > AND CONTROL pour
g B ONVST
---------------------------- CONFIGURATION REFERENCE SWITCH
MAX11154 CONFIGURATION REGISTER FICURAT RET\,,ESEES e NCE S
= v B5 B4 Sw2 swi
20 0 0 0 CLOSED | CLOSED
AL 0 1 1 CLOSED | OPEN
SW1 Sw2 GND 1 0 2 OPEN | CLOSED
1 1 3 OPEN | OPEN
10kQ -
INTERNAL  FAAN—w
REFERENCE
REFIO
) AR Y \
485 AF (2D TDN

MAX11164418, BEiBiE. HZESADC, ZAFTHEKA
500ksps, ADCE B =B E NI E M, %N E0ELVE
NBEEE, 0E3.05VA0ES. 19V AEE, tholfF R
SNEREE, RAMESF L R¥E/MREFTE D A AIN+F
AIN- 7R H¥,

MAX11154% N B B = A +20mAid i £, ADCHA4.75
ZE5.265VAR #il B R(Vpp)AD I 57 H92.3VEDL.25VE F B R
(OVDD)t e, MAX11154K 2B RA#/{R I EES00ns/1usXf
BMANBETRME, AGEBAINNIRNERE, BREE
SHEMANI6BE,

Maxim Integrated

MAX11154 ADCEBIEEENHESXREGAR, EESMHE.
HEBA, NIT/HBEEBXAMHzZH/MESHE, X
HEHIA500ns B 12 HH18AIFEE, M1 A i F B ANER & B
SRABMEZRAHBEEHTSBERM,

MAX11154T L3 B A E S AIN+SEE H0VE+(K X VRer
+ AIN-), HEK = 5.000/4.096, H LIS E &, AN+
N FR #) Z-0.1VE(Vpp + 0.1V), AIN-#5 % A SE B 4-0.1V
£40.1V, NEZIBAESENS ER, MAX11154%f
AIN+FIAIN-Z B I AFITEENZESXE, EARTHN
HEMB ML TIEBE), FHTHRELHFTRBOX
=S

12



0£5V SAR ADC,

TESNEAL

MAX1116548 3 N §5 17 B 8%, HAINAHBWABEES
F(Vpp + 300mV) = 1k T-300mVE b & $H L, B ANTE S
7E-100mVE (Vpp + 100mV)SEE R, i BEERES
FE, SEFEMRKER, EETEREBR. BEAHWAGESBT
ZSEEE, HNBEEFE, I, AEBRSEE, BE
BWMABETRBH-100mVE(NVDD + 100mV)SEE,

AERBMANENIIAE, AN+ AT BERZ B&EE—
BFE(Rs), MABRBIEMMANBE, #RE 40 H%IE B
ARBIT£20mA, JEE, KEHER, AN+ A S|
BERBAE7V, FBTRITERs:

Re = VEAULT max — 7V
S 20mA

R, VrauLTvMAX A BEBEHERE £ MR KB E,

FENFIE2Fr = ARBEITRs = 117008 $5 47 B B& 89 BB I B

Fi, WA BEAE-300mVE(Vpp + 300mV)3E B = A B,

-TFHIJ]\?&1_LEE,E5(¢'9EEE/JILLLO —EE@A%EE&@E@E%
, SN, REBMASIHOBEE,

MAX11154

18fiL. 500ksps. NEEHER
S FATDFNEf3E

R EB/ SN ERE HE (REFIO)EL B

MAX111648 8 — M EHSPIED, BIH AR ES
FHREEARABRMFTEEEXNN A HE £ O 53,
MAX11154.8 4 1A Z 4 B8 & & 8 B (VRerio = 4.096V), #
FAIRREFSI MM AIFE AEZ peEHITE S, MAX111564
EEZHFSAFNMEAREAES, EAEAERE.

HEZER00: ADCEEBHANLHHREERYE, EEE
REFIOS| B N, BHREFIOS|IHIAISNEE BB BT IRE ,
RIS A E EEZ M FE 0, HF AREF3| SN
BEFTES, ZERAT, ADCAEEIIFEER,
EEERK01: ADCEERINFIRM, EEEREFIOS|
N, BAEEZE v T, 7 BREF3| B &I INER
HARHRTER, B HMAXI114FEEF BT EER,
BERXRBAZER,

EAER10: WEHRBER RS LI X EREFIOS| M
Bitho RBPEEZ P AT RUTIRZ, REFSIMASHE,
ZORZS B E 9 JL A MAX11154 80— 4H 530 B O 42 0 28 42 4t
ANFEEAENR,

MAX11154 INPUT CLAMP
CHARACTERISTICS

2
— INPUT SOURCE /
—— AIN+PIN /

15 |FRs=1170Q

| Vo = 5.0V / //
J
L
/|

30 20 10 0 10 20 30 40
VOLTAGE AT AIN+ PIN AND INPUT SOURCE (V)

CURRENT INTO PIN (mA)
AN

-25

MAX11154 INPUT CLAMP

CHARACTERISTICS
25 " " "
—— INPUT SOURCE
— AIN+PIN
15 JRs=1170Q
Vpp =5.0V

CURRENT INTO PIN (mA)

-25
4 2 0 2 4 6 8 10

VOLTAGE AT AIN+ PIN AND INPUT SOURCE (V)

E1. A

Maxim Integrated

B2, A FE (LK)
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MAX11154
18fiL. 500ksps. NEEHER

0Z5V SAR ADC, FHTDFN#i3E

HEEK1: APEREERNREAISE FEZ hRBHLT
KWK, REFSIRIA SRS, SHF B —MINEE &R
FONERE R Z MBI R K B9 £ EBMAXT115488 4 B,
BEFRZER,

T XA EAEHER, MAX111647%4REFS|I R EE—
MEBREETR, UXF18MBE, EHARIEEE DS,
FIRZEDIOUF, KB, RESRERFTHNEEE, RE
$IEREFSI MM E, FPCBHEEBERMER N, FARNI
W EEREN, A A0 NUFEREREFIOS|IMZEEM,
RIBHIBEEFFETHAILE AEZ DS, UF HA3OVE
4.25V3EE M SN BB B EIRSREFIOS| M, &5, WR
2= EMAXT11154 0 38 w5 B B R A A SR B EZ 0 8s, WA
F2BVEA2VSEEMNE EEEIKEIREFSIH, HREED
10uF. fREEE. RESRE R, RERLOREFSIMKE,
MAXT11BATEE NP EER NN, BIWFEAIMBEESE
H28, REFSIMIBZ BB AR B12108 E/WR T BIXT7RE,
XoRMEEBE, MREMREBHHZEMEE, YoUSZEUEE
HENBEREEREES, TENFER,
MaximigtZ Mo HEEAFISUBENSBEREE, &1
I T S HEEEDL

NI RS

UADCREMASS M ARKTHASSERZTH
S TR IEN, B REEER, ADCH AR
BATERM AT S, RSN, RS E ORI

F1. EEHIMAX111545p 5B E 4

SFEHNEAAMARFEETNZEE, AW BEENIRE
SRR B B St TR, THERERE,
REMAX111545 TR, EHRIHKA20pFHFTFXER
B, XNARSTEBEIRE, BWFERAR KRS E TS,
BRAHTEHEKFTARE, EhBEDPLINFHER
EEZEAIN+S| . Z B AR E/NREFERHF BN 5T,
XM RTEFLEE PSR T ERAANESKIAE,

T REFEHAINBE T8, W ABEE BRsoURcE X

CLoaD® AR #Bidtaco/14, HE P Rsource N ES R EFET,

CLoADHADCH N\ #y 2 B A (SMERA A EB), taco N R+ E

Ho FRA, A7 HES00nsKENEBARBSSHBE, WRE

BEIXFIADC, NEAED1.3KQFEEIT, Fl AL heE Kz

ADCHY, ENEE hBRFIEMANER B EHE—HEE

(—#E ABQOE16Q), WA T 1 HEFFT,

TR SS A B FIEEADCIR 528,

1) REESEE. NTESBELEEAEN, BIHER
KESH, E&/\RENERREZ &R AS KT ES
REAEISMDPIER,

2) RIEF. BARDNBEABAENETNTEARARBTRE
89 F ¥ 18 75 2 &, MAX11154T 1E ZE6MHz#% 18 % 58
B, REFEA—RBKRE, BHABNHHES ERE
RNF3nVAHz, WBREAESNRTBEE T, Bk
MAX1115489AIN+%1 NN SNEBRCIE KR 288, AR A
SN NIRRT, {RIFADCHISNR, MAX11154 AIN+%i XN
B9 BMRMSIEFE AH32uV, Hitb, X B8 08 GRNKH
SRR N RFFAERMEAKE, MULIWHRSSNRMEE,

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 “'\S/'gfge
MAX6325 25 1 0.04 15 SO-8
MAX6341 4.096 1 0.02 24 SO-8

Maxim Integrated
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MAX11154
18fiL. 500ksps. NEEHER
0ZF5V SAR ADC, F#HATDFNZtiE

3) THDM 88 FrA W AZ P KBS NTHDH ER 5
MAX11164MTHD M AR 2, MIFRREFIESHTHD

C A +FS-1LSB
EES 3FFFF +FS =+54X0\$EF v ‘

F2FH T EBAFMAXT 115480 B K2, MAX96324 ' TRANSITION —>| | |

BEXRBMAXTIBAF BN EHMME, SREBOWE. & FFE T Fs=wv L

BIRNIREFI L E, MAX9B33HTURE AR, 1EHEH § aot } i I
2B, UXFEENMHESREE, w LSB= eataa
) 8 2000 4
218 R # R
MAX11154 8958 8 £ 3 54 3 200 3R 7, 3BT 3
FBRY EENAOBHAE, Rl O
00001} — 17
00000 ) t ' 2 ‘ | >
st 0 ¢ J‘ +FS
L FS+05xLSB  +FS-15xLSB

INPUT VOLTAGE (LSB)

B3, B EEE R

R2. HEHAFMAX11154 ADCIRZN Y IE E H A 28

INPUT-NOISE SMALL-SIGNAL
AMPLIFIER DENSITY BANDWIDTH SLE(\‘?/I Z’;"TE '(I'dHBIZ; (:gg) COMMENTS
(nVIWAZ) (MHz) H
MAX9632 1 55 30 -128 3.9 Low noise, THD at 10kHz
MAX9633 3 27 18 -128 3.5 Low noise, dual amp, THD at 10kHz

3. 151 R H R B

CODE TRANSITION BIPOLAR INPUT (V) DIGITAL OUTPUT CODE (HEX)
+FS-1.5LSB 4.9999714 3FFFE - 3FFFF
Midscale + 0.5 LSB 2.5000095 20000 - 20001
Midscale 2.500000 20000
Midscale - 0.5 LSB 2.4999905 1FFFF - 20000
-FS+0.5LSB 0.0000095 00000 - 00001

Maxim Integrated
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MAX11154
18fiL. 500ksps. NEEHER

0Z5V SAR ADC, FHTDFN#i3E

WmANEERZO

1T B $h 3K X 5 = 50MHzBISPI# O 2 $IMAX 11154, %
NFE B HIEESCLK T M B IiIDINS | A NE B S 1788,
DINEHEIEATREADCRESZ TR, ZEHERNEH
WERAFF R, BEBFEFH/EXMAXI 14 H EEOER.
BRI EWRS

e

4. ADCELEFTFan

o

CSIEA THIEE

FEATF 40951 88 T MAX1115643% i A/CSHE = B 893 A\ B B
T K N T (R 4 & 5 N E6F E8), SCLKREFA S
B, ECNVSTTRED KRB TR, AETRN8D
SCLKT B, RBHIEEIDINSIMBEANEES T, K
CNVSTH A BN, Tl AEETHFSLKEATE, K
MARBESFHRFERIESN, DINEAZRNSEFE,

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 54 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 . o
1 Static Shutdown. All circuitry is powered down.
Reserved 2:0 0 0 Reserved, Set to 0

CNVST 4/—\

—»  <— tHSCKCNF

tSSCKONF —  e—

tHDINSCK —»}  iw—  —»!

=— tSDINSCK

N A I S I

E4. CSERXTHHNEENF

Maxim Integrated
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0£5V SAR ADC,

MAX11154

18fiL. 500ksps. NEEHER
S FATDFNEf3E

CNVST4/—\

—»  =— tHSCKCNF

tSSCKCNF — -

{SDINSCK —» {a—

DIN

DATA LOADED TO PART B

—»  =— tHDINSCK

* SHIFTED THROUGH PART A

> DATA LOADED TO PART A—————»-!

B5. R T BN\ EENF

HHERXTHEE

ESHF AR BEMAXINbAE AR ERMNE B F 78
BT R (TR E1270E14), SCLKIRFFAS BF
B, ZECNVSTTROEERERHIER, FRESXT, MAR
BEFHFHRBUDOUTEDINMEHEAEREE —E, #HA
HIDOUTHK IX =0 28 4 BEIDIN, Hi A\ B2 & 2 7738 8K it
BN T FR, B8 x NDMSCLKTE, BREBHIES
ANR, #EHMAX11164 ADCEREEZEF T /E, KCNVST
e, TAEEFHFRERHIRE, ESHMrAXRPAS
R BERGNNEEF,

EUSFHFRE, FHIRESHFRENRBET - ER
B H E BMAXT 11540 IR TS, TN EBE AL 28 LB

REFIO3| i & 32 2 ¥
KBTS
BC B % 77 88 B9SHDNAL 38 FIMAX1 1154 E A | 1B 1 36
o, SHONEOR, IE# LfE; SHDNE1BY, XU &R
B, FPLUFEBIMTERIRS,

BE/LNER WIS E S AT 181

Maxim Integrated

mHEEO

MAX11BAT B ANFMHEHERNZ—: B/E "L ER
WCSHEAME/T "B BEER, THEERE T
BRRASEN, AP SMEFBFEDZ 8BS EE &K
ADCH ¥ Bt B # 7 E R, HH "B rIEN, BFRE
MAX11164MDOUTHI HEREEH T EV LR EE A, I
Fil A Z o W ik fa HY B0 B0 TR R

TR FERMMEHED, B EN R EERMNENFE
¥, SCLKEDINBKE IR HMN BN, thaiE MR
BETE, Rk, ECNVSTEHBZ B KAN25ns Kk 2 /5
10nsFEHFHARTLR, EHEHNNFES, XL
B4RFE AtsoFtHao

FREZEO0ERAT, DOUTEIEAESCLKEBE NI ER, R
M, WRBFEESCLIKTHREBARZEN, BAZERK
HFFENNBEINERK, XHEERITFEMAX11154F0%
FEVZELUBESHOEEELHE, NTTXARS T
%%ﬁuiﬁo

FAEOERXNT, BISCLKERIFAKRBIE, MEHE
CNVSTH T EMAMAEES®RE, WRBHETMAE
lEﬂ ‘_[/_CNVSTTBEF/D*ﬁ/}n] @ SCLKI_J EE:F’U( Xy ’Iiff&]\—trﬁﬂ
ANEEBESBREER, AT —PSCLKTEERDINIKEBA
WMABEEFFR,

17



FEEEOERXT, DAEEBRFNERN RNz o
BSE RS EIBN, R BIER, WRSCLKT &%
BARLT AR SEBIRM, BET —RIEBRELHEN
BHESREROBEMN, ZELEBHE, BT NEE
EREBRENRSEN, BENE TS RERENEHEUE,
RPLTEFTRIENSCLKT LT B, RoRE#ETER, &
BRAFPERERTAEN ANHHEDER,

T RCSHR
BEMAXI1B4ZEEESPIRBH T NN, £ IT BT
WCSERAEBEABTFHEAEHRIRIT, & EEUWECHR,
SR B B R 20 B 7 B R o

CNVSTEFBEMXE, BEahf#Hk, 2HDOUTH S,
EEMITHER, TEECNVSTHIRE, A IFCNVSTHER
IR EHESHEEL, WRCNVSTEFZREAE T AR
BY, FESGKERNERNRFAHREFE, BEERRER
B % HMSB,

SR ERE, MAXT1164# N REM B, KCNVSTIR )4
REE, DBMSBH HZEDOUT, H&EHEALN MG 8
SCLKT BB, $E16NSCLKTREZE, sECNVST
TAEBFEN, DOUTREZESES,

Maxim Integrated

MAX11154

18fiL. 500ksps. NEEHER
0ZF5V SAR ADC, F#HATDFNZtiE

#5. ADCHith MRt FismE

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
A
CNVST DIGITAL HOST
DOUT - DATAIN
MAX11154
DIN |- CONFIG
SCLK
A
CLK

B6. & IL"#ERCSE L E #E

18



L JERCS I
L
"/?5:

RCSEAMEBHR, Hth—FADCEEESPIF
C BHEPHBANETEN, YNNFEOEIFR,

MAX11154

18fiL. 500ksps. NEEHER
0ZE5V SAR ADC, FEFATDFNZtE
CNVSTEFBETERHXE, B, EHDOUTH S,

EGHITESR, TERCNVSTHURE, A FCNVSTHER
Bk LR eSO RL,

teNvPw —- -

-

\ “

¢ tcye >
DIN /

—— tcony > taca >

- . s
ACQUISITION X 1 CONVERSION X ACQUISITION « X

‘ D ‘
tSSCKCNF—V <— —»1 tsclk  a—
t ,
—> <—fHSCKCNF SCLKL

W

tSCLKH —> 4—

tEN—> - —» <—tDDo

DOUT

—» s

oo os o o o —

E7. &L CSE L b7

CONVERT
v 0vDD
DIGITAL HOST
CNVST
10kQ
DOUT | DATAIN
MAX11154 .
» IRQ
SCLK DIN |- CONFIG
+ CLK

e R CSE R

Maxim Integrated
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MAX11154

18fiL. 500ksps. NEEHER
0ZE5V SAR ADC, FEFATDFNZtE

NP —B

/i

CONVST | \ / \

X

tcye

.

) A

~——tcONy — P

taca

ACQUISITION >< CONVERSION X

ACQUISITION

tSSCKCNF—> <—

——» <—tHSCKCNF

—N ~— tppo

—>‘ tsclk  i-a—

ISCLKL i i |

tSCLKH —» -—

—» -t

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

9. #"IL " HERCSE R B 7

TAFEHRE, DOUTASESHKE N BEMRBEF, B4
Wi NB R F TV FFaEREIE, BB/E, MAX111543
REME, AEHGENSCLKT MG NHE L EIEA,

Maxim Integrated

MSBZE Bi, #17PSCLKT BB ZEHCNVSTE A& B
0, DOUTREIZESEL, ABBIIIND LI BHENE

OVDD,

20



0£5V SAR ADC,

ZHBECSEE. RYHEDLRMEF

% FFMAX11164 ADCIE £ 2| — MSPIsR R B F A6, &
HRALWECSEE, E10FRA AR A MAX111543
HreyEEE, E11RTR AR o

i3 2 HICSTAICS2E S5, TRMRS RAS R,
o, MFENHMDOOUTEL, BHTHLE, WREH
3T XFFENADCHIDOUTSIH, T RAMBAFHE,

CNVSTEFHERMRE, Baik#e, 2HDOUTASMH,

MAX11154

18{iL. 500ksps. WEEEH
S FATDFNEf3E

IR R EEs FAIE RS, MCNVST AT &/ )\ Fe 2 B )
ZHEESHEFESRERTHE, BEBHTAERNER
BBHREN 8], FF 0T IETHHEA S8 32 H BURE

SR BB, MAX111643% N R EM B, B3 HCNVST
WAFAKEE, FHEMSBEH H EDOUT, IJFEHE
MADCHE R, HAEEMAN B BE /5 89SCLKT B 75 IX
o TFENY, EDOUTHESE161MSCLK TR G
CNVSTZEASHEGREAEZESHES, XAERFHARNALTFS
R84 EBEERNDOUTEL,

EERITHER, TEECNVSTHIRE, A IFCNVSTHE®R
€S2
cst
\J +
CNVST CNVST
DouT DouT DIGITAL HOST
MAX11154 MAX11154
DIN = DIN | CONFIG
DEVICEA DEVICE B
SCLK SCLK

A

A

DATAIN

A

CLK

E10. 18 ECSE & &

Maxim Integrated
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0£5V SAR ADC,

MAX11154

18fiL. 500ksps. NEEHER
S FATDFNEf3E

tonvpw B -

tenvew - -

tSSCKCNF —3 -—
—» <—tHSCKCNF

tEN-N <— —N <'tDDO

DOUT

CNVSTA(MB—\ / I
< 3 feve =
CNVSTB(CS2) / \_/ \ /_
DIN J
;——tcouv =<3 taca >
ACQUISITION )( CONVERSION )( ACQUISITION X:

tSCLKL—H <—

tSCLKH —» <—

<4—PtsCLK

35 36)

‘» ‘<—tEN
tms—» 4—

8 0 0 o R N m

tDIs -N %

E11. ZBECSEEN/F

T e R R HERR
T IERE, AR TEEATERRUELNESE
ERENM, BYRTEOLWSMADCEBIENRE S X,
BIEEREUTHOSRGBNFTFSE, FI2Fh~ABAH
MAX1 1154 ERENEZR, XNNFEWEISH T,

CNVSTEFBEMREHEHEE, —BEEshER, R
ZECNVSTIRA, BEEMTHER, TAERIY, MSBH H
ZDOUT, MAX111541 R B REMER, EREENBEE
NEBHA T FE, AIEBUXEEIES, BCNVSTHIK, #&
B S BISCLK T EH SN BIEN, E+hE 1 ADCHDIN
B G B EURM BT — MADCHE X E T — MNADCHI A %
NEFE, AFESISCLKTHERE S L EERL Y
HiE, HHhENMADCE L£H H HEMSBEIE, EEINTADC
=E16 x N N4,

FEBRAT, BT REEN BN, S RERER/N, 10,
Mens= E/NEF EVE I EFVED AB, REIUE

Maxim Integrated

Y X
e
TR TR R AR

BT RO R ESE AR ESERBHELOLBE
%fﬁ,hf%ﬁmﬂ??,7ﬁ$¢%£mkﬁﬁ,u
BEREIE,

Wi R THEOLAL MADCRIEN RS R, BT
MFHRRHBAFFR, B 10 EROPEERWE4
Fim, ZHMAXI1154E EESPIRAMFEN, MK
R 40 15 o

CNVSTEHBERMREH BN, — BB, IR
EIECNVSTIRE, EEHMTHEB, EREBRE, TR
HHEENDOUT, MAX11154iR B REM R, P H/E
— MNADCH TS RIEEEH T ENNTHBA, 27
EHLNE WE i 5 3E B2 EBADCEIE = BT ABOnsiE
B, DA% fRSE o Fr B8 1 19 58 R 3

& % WU f7 %4 3% X H320kspsHIMAX 1115488
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MAX11154
18fiL. 500ksps. NEEHER

0Z5V SAR ADC, FHTDFN#i3E

HRMBERTEADRBLTFSE. M ERXEREEN, ¥
CNVSTHIk, #EREEHSCLKT M EB LB M EUIRN,
1 EPMADCHDIN N K IR BB — PADCE X ET
—MADCHI R EH L FF2E, RITFESPSCLKT R E®

WEERBERLEE, ANDPADCEE £EEIEHEHH
SCLKT B REEA: 16 x N+ 1, FBEMMI—SCLK
TS, MENMMADCH "=,

CONFIG
CONVERT
\ \
CNVST CNVST
DIGITAL HOST
D D
»| DIN MAX11154  pouT LI P MAX11154  DOUT |t——2 DATAIN
DEVICEA DEVICE B
SCLK SCLK
A A
CLK
AE12. BT IE TR EE N EER
tonvpw B -
CNVST / \ [
- teve >
DINJ
§<—tcowv > tacq >
ACQUISITION | CONVERSION ) ACQUISITION [
P tsCLK tSSCKCNF - -

> <& tppo

| B <& tHSCKONF

tSCLKL_pf <.
sax\ /X N )N Wm‘ [17} [18\ [19\ [20 5\ [a\ [ ) /

tSCLKH > -t

DOUTs [ Dst7 X3D516  Dets D::X Dst | Dg0 Y Dat7 Y Dat6 Xi; \ Dt ) Da0 \

B13. B L Er F R 7

Maxim Integrated




MAX11154

18fiL. 500ksps. NEEHER
S FATDFNEf3E

0£5V SAR ADC,

CONFIG
CONVERT
* \ \/
CNVST CNVST CNVST
DIGITAL HOST
D D D
»{DN MAX11154 DOUT|—{DIN MAX11154 DOUT|——{DIN  MAX11154 DOUT |—--@—m=| DATAIN
DEVICE A DEVICE B DEVICE C » RQ
SCLK SCLK SCLK
A A A
CLK
E14. T IE TR EEEEE

fonvew - e
owst [\ e

< teve >

DIN [ T

<—tCON\, > taca =

ACQUISITION XCONVERSIONX ACQUISITION |
< tsCLK tSSCKCNF - -

tSCLKH% 4 tHSCKCONF B -

s\ O\ T\J’\MMMM\J_\_C
> tono & tSCLKL
DOUTA= DINg [ 5USY\ a7 D16) DA )(j \_
BIT
DOUTg = DINg / Busy\ Ds17){ D16 Da15 ) Ei E; \ Dat1 ) Da0 / \
pouTe ETSARED G0 (SR

B15. #H L SR F R

Maxim Integrated
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MAX11154
18fiL. 500ksps. NEEHER

0Z5V SAR ADC, FHTDFN#i3E

FEERXT, BT ERENBEIEN, RXEREHN, F
a0, Mbns= E/NEFE EYIE L EF3VIED AF, 5@
3%k O B HF RN EER L M #H#E K A317kspsHy
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PART BITS INPUT RANGE (V) REFERENCE PACKAGE SPEED (ksps)
MAX11160 16 Oto5 Internal 3mm x 5mm pMAX-10 500
MAX11161 16 Oto5 Internal 3mm x 5mm pMAX-10 250
MAX11162 16 Oto5 External 3mm x 5mm pMAX-10 500
MAX11163 16 Oto5 External 3mm x 5mm pMAX-10 250
MAX11164 16 Oto5 Internal/External 3mm x 3mm TDFN-12 500
MAX11165 16 Oto5 Internal/External 3mm x 3mm TDFN-12 250
MAX11166 16 5 Internal/External 3mm x 3mm TDFN-12 500
MAX11167 16 5 Internal/External 3mm x 3mm TDFN-12 250
MAX11168 16 +5 Internal 3mm x 5mm pMAX-10 500
MAX11169 16 5 Internal 3mm x 5mm pMAX-10 250
MAX11150 18 Oto5 Internal 3mm x 5mm pMAX-10 500
MAX11152 18 Oto5 External 3mm x 5mm pMAX-10 500
MAX11154 18 Oto5 Internal/External 3mm x 3mm TDFN-12 500
MAX11156 18 15 Internal/External 3mm x 3mm TDFN-12 500
MAX11158 18 5 Internal 3mm x 5mm pMAX-10 500

EMER HERER
MAX11154ETC+T ~40°C£+85°C 12 TDFN-EP* #H-URRROHSIRS . HERE P TRESTRANERFH,
+ 557 $B(Pb)/ 1 B ROHSH R 95 22, BHEEASHERR, SROHSKREER,
I s HEAW | HEGR | UES | RARRES
12 TDFN-EP | TD1233+1 21-0664 90-0397
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