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MAX1284BCSA 0°C to +70°C 8 SO 5
MAX1284BESA* -40°C to +85°C 8 SO 5
MAX1285BCSA 0°C to +70°C 8 SO 2.7t03.6
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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ..o -0.3V to +6V
....-0.3V to (Vpp + 0.3V)
...-0.3V to (Vpp + 0.3V)
..... -0.3V to +6V
-0.3Vto (Vpp + 0.3V)
............................. +25mA

AIN'to GND......
REFto GND .......cccoovee.
Digital Inputs to GND......
DOUTto GND................
DOUT Current....

Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.88mW/°C above +70°C)

Operating Temperature Ranges
MAX1284BCSA/MAX1285BCSA
MAX1284BESA/MAX1285BESA

Storage Temperature Range

Lead Temperature (soldering, 10s)

..... 0°C to +70°C
..... -40°C to +85°C

..-60°C to +150°C

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MAX1284

(Vbp = +4.5V to +5.5V; fscLk = 6.4MHz, 50% duty cycle, 16 clocks/conversion cycle (400ksps), 4.7uF capacitor at REF, Ta = TMIN to
TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
DC ACCURACY (Note 1)
Resolution 12 Bits
Relative Accuracy (Note 2) INL +1.0 LSB
Differential Nonlinearity DNL No missing codes over temperature +1.0 LSB
Offset Error +6.0 LSB
Gain Error (Note 3) +6.0 LSB
ggler;firi;or:tTemperature +08 opm/°C
DYNAMIC SPECIFICATIONS (100kHz sine wave, 2.5Vp-p, clock = 6.4MHz)
giaq[?oal—to—Noise Plus Distortion SINAD 70 dB
Total Harmonic Distortion THD Up to the 5th harmonic -80 dB
Spurious-Free Dynamic Range SFDR 80 dB
Intermodulation Distortion IMD fiIN1 = 99Hz, fin2 = 102Hz 76 dB
Full-Power Bandwidth -3dB point 6 MHz
Full-Linear Bandwidth SINAD > 68dB 350 kHz
CONVERSION RATE
Conversion Time (Note 4) tCONV 2.5 us
Track/Hold Acquisition Time tACQ 468 ns
Aperture Delay 10 ns
Aperture Jitter <50 ps
Serial Clock Frequency tSCLK 0.5 6.4 MHz
Duty Cycle 40 60 %
ANALOG INPUT (AIN)
Input Voltage Range VAIN 0 25 V
Input Capacitance 18 pF
2 MAXI/W
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ELECTRICAL CHARACTERISTICS—MAX1284 (continued)

(Vbp = +4.5V to +5.5V; fscLk = 6.4MHz, 50% duty cycle, 16 clocks/conversion cycle (400ksps), 4.7uF capacitor at REF, Ta = TMIN to
Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
INTERNAL REFERENCE
REF Output Voltage VREF 2.48 2.50 2.52 \
REF Short-Circuit Current Ta = +25°C 30 mA
REF Output Tempco TC VREF +15 ppm/°C
Load Regulation (Note 5) 0 to 1mA output load 0.1 2.0 mV/mA
Capacitive Bypass at REF 4.7 10 uF
DIGITAL INPUTS (SCLK, CS, SHDN)
Input High Voltage VINH 3.0 V
Input Low Voltage VINL 0.8 V
Input Hysteresis VHYST 0.2 \
Input Leakage IIN ViN=0orVpp +1 pA
Input Capacitance CIN 15 pF
DIGITAL OUTPUT (DOUT)
Output Voltage Low VoL ISINK = BmA 0.4 \
Output Voltage High VOoH ISOURCE = TmA 4 Vv
Three-State Leakage Current I CS = +5V +10 pA
Three-State Output Capacitance Cout CS = +5V 15 pF
POWER SUPPLY
Positive Supply Voltage (Note 6) VDD 4.5 55 \
Positive Supply Current (Note 7) IDD Vpp = +5.5V 2.5 4.0 mA
Shutdown Supply Current ISFON | SCLK = Vpp, SHDN = GND 2 10 pA
Power-Supply Rejection PSR VDD = +5V £10%, midscale input +0.5 +2.0 mV

ELECTRICAL CHARACTERISTICS—MAX1285

(Vpbp = +2.7V to +3.6V; fscLk = 4.8MHz, 50% duty cycle, 16 clocks/conversion cycle (300ksps), 4.7uF capacitor at REF, Ta = TMIN to
TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
DC ACCURACY (Note 1)
Resolution 12 Bits
Relative Accuracy (Note 2) INL +1.0 LSB
Differential Nonlinearity DNL No missing codes over temperature +1.0 LSB
Offset Error +6.0 LSB
Gain Error (Note 3) +6.0 LSB
gg:sr;firireor:tTemperature +1.6 ppm/°C

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—MAX1285 (continued)

(Vbp = +2.7V to +3.0V; fscLk = 4.8MHz, 50% duty cycle, 16 clocks/conversion cycle (300ksps), 4.7uF capacitor at REF, Ta = TMIN to
TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
DYNAMIC SPECIFICATIONS (75kHz sine wave, 2.5Vp-p, fsaMPLE = 300ksps, fscLk = 4.8MHz)
gis[?oal-to-Noise Plus Distortion SINAD 70 dB
Total Harmonic Distortion THD Up to the 5th harmonic -80 dB
Spurious-Free Dynamic Range SFDR 80 dB
Intermodulation Distortion IMD fiN1 = 78kHz, fiN2 = 77kHz 76 dB
Full-Power Bandwidth -3dB point 3 MHz
Full-Linear Bandwidth SINAD > 68dB 250 kHz
CONVERSION RATE
Conversion Time (Note 4) tCONV 3.3 us
Track/Hold Acquisition Time tACQ 625 ns
Aperture Delay 10 ns
Aperture Jitter <50 ps
Serial Clock Frequency tscLK 0.5 4.8 MHz
Duty Cycle 40 60 %
ANALOG INPUT (AIN)
Input Voltage Range VAIN 0 2.5 \
Input Capacitance 18 pF
INTERNAL REFERENCE
REF Output Voltage VREF 2.48 2.50 2.52 Vv
REF Short-Circuit Current Ta = +25°C 15 mA
REF Output Tempco TC VREF +15 ppm/°C
Load Regulation (Note 5) 0 to 0.75mA output load 0.1 2.0 mV/mA
Capacitive Bypass at REF 4.7 10 uF
DIGITAL INPUTS (SCLK, CS, SHDN)
Input High Voltage VINH 2.0 V
Input Low Voltage VINL 0.8 vV
Input Hysteresis VHYST 0.2 \
Input Leakage IIN VIN =0 or Vpp +1 pA
Input Capacitance CIN 15 pF
DIGITAL OUTPUT (DOUT)
Output Voltage Low VoL ISINK = 5mA 0.4 vV
Output Voltage High VOoH ISOURCE = 0.5mA 4 V
Three-State Leakage Current I CS = +3V +10 PA
Three-State Output Capacitance Cout CS = +3V 15 pF
POWER SUPPLY
Positive Supply Voltage (Note 6) VDD 2.7 3.6 \
Positive Supply Current (Note 7) IDD Vpp = +3.6V 2.5 3.5 mA
Shutdown Supply Current ISFBN | SCLK = Vpp, SHDN = GND 2 10 pA
Power-Supply Rejection PSR VpD = +2.7V to 3.6V, midscale input +0.5 +2.0 mV
4 MAXI/W
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TIMING CHARACTERISTICS—MAX1284 (Figures 1, 2, 8, 9)

(VpD = +4.5V 10 +5.5V, Ta = TmIN to Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCLK Period tcp 156 ns
SCLK Pulse Width High tCH 62 ns
SCLK Pulse Width Low toL 62 ns
CS Fall to SCLK Rise Setup tcss 35 ns
SCLK Rise to CS Rise Hold tcsH 0 ns
SCLK Rise to CS Fall Ignore tcso 35 ns
CS Rise to SCLK Rise Ignore tcs1 35 ns
SCLK Rise to DOUT Hold tDoH CLoAD = 20pF 10 ns
SCLK Rise to DOUT Valid tpov CLOAD = 20pF 80 ns
CS Rise to DOUT Disable tboD CLOAD = 20pF 10 65 ns
CS Fall to DOUT Enable tDOE CLoAD = 20pF 65 ns
CS Pulse Width High tosw 100 ns

TIMING CHARACTERISTICS—MAX1285 (Figures 1, 2, 8, 9)

(Vpp = +2.7V to +3.6V, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCLK Period tcp 208 ns
SCLK Pulse Width High tCH 83 ns
SCLK Pulse Width Low toL 83 ns
CS Fall to SCLK Rise Setup tcss 45 ns
SCLK Rise to CS Rise Hold tcsH 0 ns
SCLK Rise to CS Fall Ignore tcso 45 ns
CS Rise to SCLK Rise Ignore tcst 45 ns
SCLK Rise to DOUT Hold tDoH CLoAD = 20pF 13 ns
SCLK Rise to DOUT Valid tpov CLOAD = 20pF 100 ns
CS Rise to DOUT Disable tboD CLOAD = 20pF 13 85 ns
CS Fall to DOUT Enable tDOE CLoAD = 20pF 85 ns
CS Pulse Width High tosw 100 ns

Note 1: Tested at VDD = VDD(MIN).

Note 2: Relative accuracy is the deviation of the analog value at any code from its theoretical value after the full-scale range has
been calibrated.

Note 3: Internal reference, offset, and reference errors nulled.

Note 4: Conversion time is defined as the number of clock cycles multiplied by the clock period; clock has 50% duty cycle.

Note 5: External load should not change during conversion for specified accuracy. Guaranteed specification limit of 2mV/mA due to
production test limitations.

Note 6: Electrical characteristics are guaranteed from Vpp(miN) to VDD(mAX). For operations beyond this range, see Typical
Operating Characteristics.

Note 7: MAX1284 tested with 20pF on DouT and fscLk = 6.4MHz, 0 to 5V. MAX1285 tested with same loads, fscLk = 4.8MHz,
0 to 3V. Dour = full scale.

MAXIMN 5
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(MAX1284: Vpp = +5.0V, fscLk = 6.4MHz, MAX1285: Vpp = +3.0V, fscLk = 4.8MHz; CLoaD = 20pF, 4.7uF capacitor at REF,
Ta = +25°C, unless otherwise noted.)
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(MAX1284: Vpp = +5.0V, fscLk = 6.4MHz, MAX1285: Vpp = +3.0V, fscLk = 4.8MHz; CLoaD = 20pF, 4.7uF capacitor at REF,
Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. TEMPERATURE
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= _//_ = T~— L
250 e £
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4 I IRUHIE

T RO T — 5 5AIY EEIS. CSRUSCLKT
ATVTIWARICELOTHIEENE T, ISRUKIDSY
AIVIRIC, DUTINA T TI—ADEENTE
HOENTNEY,

CSOIITMI T Y DICKWERS =TV Ih RSN
9, THRICKWANBEN RSN, ADCHhEHZ
ML, DOUTHAN\M A VY E=F o2y o0—
ICEHJET, SCLKIFZEMTOERZRENT H/dIC
FRSh, ZROEBEY MRESNDZEICT 5%
SITRTORLET,

SCLKIE. 3FEBDSCLK/ IV RDILEAN) Ty 2DET
T T M7 MLIBOHE T, DOUTIFSCLKD
TEAUITYID20nsEBTERBLE T, 3EEOD
IAIEUoOv oI yDIZ&Y . DOUTICEBDMSB
MHTET, BRUDEY b ZENICHREE T, T—F
Ew MI2ELEEBRICIDOEOANHDIZH. TNod
EYvhEsT 7O T 2ICIEREISEDIIEAY
JOVITYIUHNRETYT, BEERNIOVT T b
SNIBRUCSOIL LAY T Y DRSS ITDRAD
20y 2/ DOUTICEODINZER T D/ZIFT
AVN=DEEICIIHEL T A

ZPDLSBRIAADEIC. CSENAIZLET, BAD
2=y hEFEIRYT B/-6H1C13. CSEBUO—ICL T,
AR CREESNCR/NE-B(Ics) DERIINDE R %
BIALTTRE 0,

HHI-F 1 Y IRVEEMS

MAX1284/MAX1285MD 7 —&FHAIE/NAF1TT,
103 RMzEB#ZRLTWVE Y, I— FEBII.
B9 SBHLSBERLTOHRBRTEIWVE T, VRer=
+2.5V, 1LSB=610uV(B152.500V/4096) T,
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QSPIRUMICROWIREEFZICO/NFTILTI(E11),
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)TPINAET T I -V AT—E—RIEREL. CPU
N TIIOYIERETEDLDICLTTE L,
BIRCTED 0V IEKEIS. 6.4MHZ(MAX1284)
X134 .8MHz(MAX1285) & TEHLDTLE T,

1) CPUDRAIIOZ A %&EALT, CS&O—ICL&T,
SCLKIF. O—ICHIFLF T,
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MAX1284/MAX1285

ey 27 L > X1, 400ksps/300ksps, H—E&

= = st
SHUFPNM12EY FADC
OUTPUT CODE FULLSCALE
1111 TRANSITION \ 10 ol
1110 SCK »{ SCLK
| MISO | DOUT
11...101
: +3V 70 +5V MAXIM
| ) | MAX1284
/ | _ MAX1285
: Y | FS = Vper - 1LSB SS
| )/ | 1LsB- A a) SPI
| / |
/ | — —
00...011 / I CS | CS
00...010 | SCK | SCLK
| MISO | DOUT
00...001 | W10y
MAXI
00...000 N —|J+—|—F|S—> ? MAX1284
INPUT VOLTAGE (LSBs) ~ FS-3/2LSB 5 MAX1285
B10. 1= R—SEEER(TILZT—IL(FS) = b) GSPI
VRer - 1LSB. £OX4—)L(ZS) = GND) —
110 » CS
TA=V Y NCHTEET, SCLKASDOUTAD il g o
BWIAIVIRBHEETFOTCTRI L. T—HId. B
SCLKDII LA T S TUPICEEBANTEZ T, /VM‘IX)S(;V'
3) 15BHEHDII LA OOV I T Y DLEICCSE/NA I MAX1285
LEd, CSHO—-ICEBEDE. LSBOEICEOD
FIN o0y o7 hENET, 7 MIGROWIRE
4) CS /\’f@/U( t {i*ft? Eéﬂf:%d\ﬁ%%(tcs) 1 1 . MAx—I 284/MAX1 285/\@_*395/\]7;
FofcETCSZEO—ICL. HILWERZRBL I, SYTIA Y T T —RIERE
TN 7 9 DEICCSE/NA I L TR AR L7z
BEIE. LW EBREZRB I DRIICRNT7 A QSPI

2 AVEE A FEE T,

2COT—FYEY MHBEHEASNDETIE. CS&2O—
IS T D EN D E T, HMBICRTLDIC. T—FIF
2INA R DORITEHRBICHEANT DI ENTEET,
INoD/NA ML FZEDIDOEORUVEEDIDD

SIS ENCERBERESATINNET,

SPIRU'MICROWIRE

SPIXI3QSPIZfERY 2i5&IF. CPOL=0KRUCPHA=0
ICERELTTE 0 Zild. CSOILFAW Ty DTHItA
ENnEd. DOUTA'O—ICRY . BEAETHTHD
ZERMOSBET, ADChoRERI12EY bZERWUETY
IZIE. 2DMEFE LIZ1/3A MEREVEMENRETT,
DOUTOH AT —FIESCLKDIL LA Ty D TER L.
SCLKDIL EAY) Ty D TUPICEEAANENE T,

FBAD/NA MIIE FEEY bO3DOEORULBEY b
DEBERNZEINET T, 2EBD/N1 bCIE EID
7TEY FRUBICHESIDOEAONEENE T, EHIC
DNWTIIREN, 4 I2TICD0WTER12Z25BRL T
RIS

12

SPISADCH S 12E Y hDT—=FZEAT/ZHIZ2DMD
TN FERVUENEZREE LI T AL QSPITIET—5%
BHIAN T DIeHICBERIOY I A T IV ZR/NR
ICHzonEd, MAX1284/MAX12851. 12E bD
T =EBENTBIHICUPr oD Oy V2150 A
INpEELET, K13ICCPOL=0RUCPHA=1%
ERLImEZRLE T, BRERICIE. 2DO0E0E
Znici<i12ey bOFT—5(MSBZEBICLIE T #—
YU MhEFIFNTNET,

LAPD b, 952 FRUINMINR

BeDHEEBDICIE. T MNEBRERAEFERLT
TEo TAVS Y TR—RISHBTEFZ A, R—R

LATO NI, TaOFIVESSAETFTOJES
SA VDR EINDEOICLEY, 7rOJETA Y
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MAXIMN
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®7+Dﬁ75>F&UMWD€ZQ—ﬁ5>FE
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VooBIERDERR /1 Xh%. ADCADREED /(L —%
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DU— RigETEBEIE LTTFE . BE/ 1 X0
FEERSTHIC. 10QEREO—/NZ TG E
LTERLTTE\(E14),

BRIFERMEINLIE. REDRERBREDERNSD
RETY, COBRIE. BROERT 1V b(EED
EMBICRLEIEMN)HDNNIF T Y PRUFE
REZXV(ED)ICLERICEEBMORRBZREAL
#RTY . MAX1284/MAX1285MEMERRIE/NT X —5
I3 BREBAICLWVAESNTNET,

M5 IFE R
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MAX1284/MAX1285

RS 77 L >R 1f, 400ksps/300ksps, E—EiF.
sEHUFPN12EY FADC

SUPPLIES

Vop Vpp  GND

b 100 /
.
0.1uF

VoD GND Vpp  DGND
V> 4V DIGITAL
MAX1284 CIRCUITRY
MAX1285
*OPTIONAL
X14. ERiEthME

PN=FvIvs
PIR=F v v (taNld. ¥ TIVELOEE-ERED
IE5DETY,

PIN—F v iBE

TIN—FVBIE(pp)d. YT IOy oD LR
WEF U TIVAERICE DN DIFRDOBE DB T,

S5 ELE(SNR)

TADINY T ORREICBEBRS NICOEED
Ba. BRMNEASNRIIVIVZAT—=IL7 O AD
(RMSE) DRMSEEIL TS —(FRBI>—)IcW I DLt
TY, BENRRN7FTOTT 125/ A XSHIEL
I>5—DHERL. ADCOBMEENE Y MICKDT
BEERAFIIT,

SNR = (6.02 x N + 1.76)dB

BEICIT. HELE/ A XDOtmIcE—<IL /14X,
JIO7LVR/AX, oAV oo 9UIED) A X —2R
hhFEFd, D=, SNROSEIZIZIRMSEES &

14

RMS/ A ZXDtkzEET RMS/ A XIF. £2THD
ARG NVEANOERR. BNDSDODEH KRV
DCATEY hEELSINZEDTY,

ESHES+EH

ESWME+EA(SINAD)IZ. ERXANERKIDRMS

Rig & 7Dt TOADCEHNESDRMSIRIBDLETY
SINAD(dB) = 20 x log (E5rms// 1 ZrMS)

EEY M

RME Y MIENOB)IZ. BEDAHBERMROY T
2 OREBICHITDADCOLAEMEBEZRLE T,
BEMNLGADCOIZ—II. BEILIZ—DHAICER
LEEd, ANEENADCO T IV —ILEREICHE LY
IBEDEME Y MUIRRTEETEZ T,

ENOB = (SINAD - 1.76)
6.02

£BMREH(THD)
LBHREA(THD)E. ANEESORADEODBHR
RMSHMIERRRZDEDDIETY , ZHIIRA TR N
9.

%@+@+ﬁ+@\
THD=20xbgL - J
1

22T, VIEBISROFEE. Vo~ Vsld2R~5RETR
DIFETT,

Z2TYPRIY—=FLF+ 39 oLV I(SFDR)

2 TYFTRIY—54F 3y I(SFDR)IE. BEAR
(BAEERS)DRMSDIFIEE RICAEHEEHEDD
RMSEDL T,

F v 7155
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Y27 L>X1f, 400ksps/300ksps, B—
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BHUFPNI2E Y I*ADC

NYr—=o

(CDOF—F—MIBEHINTND/ N Tr— KIS, BFERIRBENTNDEIIRY FE A, BHD/ VYT — 18RI,
japan.maxim-ic.com/packages = ZSB R X\, )

7~ Ne
HHH HH HT
EH
0 Bl
HEH G BB 8
P
WMJA LJ%L%
e pell b Voo L
INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN | MAX MIN MAX | MIN |MAX | N [MSO12
A10.053|0.069| 1.35]1.75 018910197 | 480|500 |8 A
A1/ 0,004 |0.010 | 0.10 |0.25 0.337]0.344| 855|8.75|14| B
B|0.014 |0.019 | 0.35]0.49 0.386|0.394| 9.80]10.00]16] C
C|0.007 |0.010 | 0.19]0.25
e 0.050 1.27 NOTES:
F10.150 [0.157 | 3.8014.00 1. D&E DO NOT INCLUDE MOLD FLASH
., MOLD FLASH OR PROTRUSIONS NOT
H|0228]0244| 5.80|6.20 i TO EXCEED .15mm (006"
h|10.010 |0.020 1] 0.25/0.50 3. LEADS TO BE COPLANAR WITHIN
102 004"
L0016 |0.050 040|127 4, CDN?EDLLING DIMENSION: MILLIMETER
5. MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS
Eﬁﬁﬁﬁ!@!ﬁ!ﬁmm&[ FANILY DUTLING: SDIC 150" | 1{ ) 21-0041 a)
PROPRIETARY INFORMATION TITLE DOCUMENT CONTROL NUMBER REV. /

<FIN I HRASH

VFEVAIR2ICVF D LHRBICHAINZEBEUADERBOERICONWT—tIEEZEWAINRET, AEFFSAIEIEIAESNTHEEA.
VEILSHERTELEBRUOMKZEE T OHEMNZEBRLET,

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

7169 -0051 RRHHBERFERFRE3-30-16 (KU /1E)
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