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MAX5854

Farl, 10w . 165Msps. BigHIDAC

ABSOLUTE MAXIMUM RATINGS

AVppD, DVpp, CVpp to AGND, DGND, CGND

......... -0.3V to +4V AGND to DGND, DGND to CGND,

DA9-DAO, DB9-DB0, CW, DCE to AGND, AGND t0 CGND.....o.oooviiiiiiiieieee e -0.3Vto +0.3V
DGND, CGND ..o -0.3V to +4V Maximum Current into Any Pin
CLKXN, CLKXP to CGND ........oooioiiiiiiiiiiiicecce -0.3V to +4V (excluding power SUPPHES) ......coovvveviiieiiiciieeeie e +50mA

OUTP_, OUTN_to AGND............c.....

CLK to DGND

REFR, REFO to AGND ......................

1.25V to (AVpp + 0.3V)
-0.3V to (DVpp + 0.3V)
-0.3V to (AVpD + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
40-Pin Thin QFN-EP (derate 23.3mW/°C
ADOVE +70°C) i 1.860W

Operating Temperature Range

Storage Temperature Range

Junction Temperature

-40°C to +85°C
..-65°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

(AVpbp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, differential clock, external reference, VRer = 1.2V,
IFs = 20mA, output amplitude = 0dB FS, differential output, Ta = TMmIN to TmAX, unless otherwise noted. Ta = +25°C guaranteed by
production test. Ta < +25°C guaranteed by design and characterization. Typical values are at Ta = +25°C.)

fout = 15MHz to 18.2MHz

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
STATIC PERFORMANCE
Resolution N 10 Bits
Integral Nonlinearity INL RL=0 -1.0 +0.25 +1.0 LSB
Differential Nonlinearity DNL Guaranteed monotonic, RL=0 -0.5 +0.2 +0.5 LSB
Offset Error Vos -0.5 +0.1 +0.5 LSB
Gain Error (See Also Gain Error Internal reference (Note1) -11.0 +1.5 +6.8
o ) GE %FSR
Definition Section) External reference -6.25 +0.7  +4.10
) : Internal reference +150
Gain-Error Temperature Drift ppm/°C
External reference +100
DYNAMIC PERFORMANCE
fout = 10MHz 69.4 78
fcLk = 165MHz, _
AOUT = -1dBFS fout = 20MHz 77
fouTt = 40MHz 73
Spurious-Free Dynamic Range to fout = 10MHz 77
N?/quist ’ ° SFOR | foLk = 100MHez, fouT = 20MHz 77 dBe
AoUT = -1dBFS ouT =
fout = 30MHz 76
fcLk = 25MHz,
f = 1MH 7
AouT = -1dBFS out g o
fcLk = 165MHz, fouT = 10MHz, 83
AouT = -1dBFS, span = 10MHz
Spurious-Free Dynamic Range fcLk = 100MHz, fouT = 5MHz,
Within a Window SFDR AouT = -1dBFS, span = 4MHz 84 dBe
fcLk = 25MHz, fouTt = 1MHz, 82
AouT = -1dBFS, span = 2MHz
Multitone Power Ratio to Nyquist MTPR 8 tones at 400kHz spacing, fcik = 78MHz, 74 dBc

MAXIMN




Farl, 10w . 165Msps., EBigHHIDAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, differential clock, external reference, VRer = 1.2V,
IFs = 20mA, output amplitude = 0dB FS, differential output, Ta = TMIN to TmAX, unless otherwise noted. Ta = +25°C guaranteed by
production test. Ta < +25°C guaranteed by design and characterization. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. ) . 8 tones at 2.1MHz spacing,
Multitone Spurious-Free Dynamic foLk = 165MHz, fouT = 28.3MHz to 45.2MHz, 70 dBc
Range Within a Window
span = 50MHz
Adjacent Channel Power Ratio fouT = 30.72MHz, RBW = 30kHz,
with UMTS ACLR | fC Lk = 122.88MHz 655 dB
. fouT = 10MHz -76
CLK = 165MHz, ~ i
AoUT = -1dBFS fouT = 20MHz 74
o . fouT = 40MHz -71
Total .Harmonlc Distortion to fouT = 10MHz 75
Nyquist (2nd- Through 8th-Order THD foLk = 100MHz, dBc
Harmonics Included) AouT = -1dBFS four = 20MHz 74
fouT = 30MHz -73
foLk = 25MHz, _ )
AOUT = -1dBFS fout = IMHz 76
Outpgt Channel-to-Channel fouT = 10MHz % aB
Isolation
Channel-to-Channel Gain o
Mismatch fout = 10MHz, G[3:0] = 1000 0.025 dB
Channel-to-Channel Phase
Mismatch fout = 10MHz 0.05 Degrees
foLk = 165MHz, fouT = 10MHz, IFs = 20mA 60.5
f = 165MHz, f = 10MHz, Irs = 5mA 61
Signal-to-Noise Ratio to Nyquist SNR CLK OuT ks dB
fcLk = 65MHz, fout = 10MHz, IFs = 20mA 62
fcLk = 65MHz, fout = 10MHz, IFs = 5mA 62
) ) Interleaved mode disabled, IDE =0 165 200
Maximum DAC Conversion Rate foac Msps
Interleaved mode enabled, IDE = 1 82.5 100
Glitch Impulse 5 pV-s
Output Settling Time ts To £0.1% error band (Note 3) 12 ns
Output Rise Time 10% to 90% (Note 3) 2.2 ns
Qutput Fall Time 90% to 10% (Note 3) 2.2 ns
ANALOG OUTPUT
Full-Scale Output Current Range IFs 2 20 mA
Output Voltage Compliance 1.00 +125 v
Range
Output Leakage Current Shutdown or standby mode -5 +5 PA
REFERENCE
Internal-Reference Output e
Voltage VREFo |REN=0 1.13 1.24 1.32 \
MNAXI/V 3
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MAX5854

Farl, 10w . 165Msps. BigHIDAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, differential clock, external reference, VRer = 1.2V,
IFs = 20mA, output amplitude = 0dB FS, differential output, Ta = TMIN to TmAX, unless otherwise noted. Ta = +25°C guaranteed by
production test. Ta < +25°C guaranteed by design and characterization. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Intlerna.I—Reference Supply AVpp varied from 2.7V to 3.6V 0.5 mV/V
Rejection
Internal-Reference Output- SENT o
Voltage Temperature Drift TCVReFO | REN =0 +50 ppm/°C
InternalliReference Output Drive BEN =0 50 UA
Capability
External-Reference Input Voltage BEN = 1 0.10 19 130 v
Range
Current Gain IFs/IREF 32 mA/mA
LOGIC INPUTS (DA9-DAO, DB9-DBO, CW)

- . 0.65 x
Digital Input-Voltage High ViH DV \
o 0.3 x
Digital Input-Voltage Low ViL DVbD Vv
Digital Input Current IIN -1 +1 pA
Digital Input Capacitance CIN 3 pF
SINGLE-ENDED CLOCK INPUT/OUTPUT AND DCE INPUT (CLK, DCE)
- ) == 0.65 x
D I -Vol High \Y DCE =1 V
igital Input-Voltage Hig IH C CVob
Digital Input-Voltage Low \ DCE =1 0.3 x \
g p g IL = CVoD
Digital Input Current IIN DCE =1 -1 +1 pA
Digital Input Capacitance CIN DCE =1 3 pF
Digital Output-Voltage High VOH DCE =0, Isource = 0.5mA, Figure 1 gngE Y
Digital Output-Voltage Low VoL DCE =0, IsiNnk = 0.5mA, Figure 1 C?JD)E) v
DIFFERENTIAL CLOCK INPUTS (CLKXP/CLKXN)
Dllfferenhal Clock Input Internal CVpD/2 v
Bias
Differential Clock Input Swing 0.5 vV
Clock Input Impedance Measured single ended 5 kQ
POWER REQUIREMENTS
Analog Power-Supply Voltage AVDD 2.7 3 3.6 \
Digital Power-Supply Voltage DVpbp 2.7 3 3.6 \
Clock Power-Supply Voltage CVpbb 2.7 3 3.6 \

4 MAXIMN




Farl, 10w . 165Msps., EBigHHIDAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, differential clock, external reference, VRer = 1.2V,
IFs = 20mA, output amplitude = 0dB FS, differential output, Ta = TMIN to TmAX, unless otherwise noted. Ta = +25°C guaranteed by
production test. Ta < +25°C guaranteed by design and characterization. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
IFs = 20mA (Note 2), single-ended clock 430 46
mode
Analog Supply Current |AVDD IFs = 20mA (Note 2), differential clock mode 43.2 mA
IFs = 2mA (Note 2), single-ended clock mode 5
Irs = 2mA (Note 2), differential clock mode 5
IFs = 20mA (Note 2), single-ended clock 6.2 75
Digital Supply Current lpvop | mode : : mA
IFs = 20mA (Note 2), differential clock mode 6.2
Single-ended clock mode (DCE = 1) (Note 2) 13.7 16.5
Clock Supply Current lcvbD : : mA
Differential clock mode (DCE = 0) (Note 2) 24
Total Standby Current IsTaNDBY | lavDD + IDvDD+ lcvDD 3.1 3.7 mA
Total Shutdown Current ISHDN lavDD + IDvDD + lcvDD 1 PA
Sing|e_ended clock |FS =20mA (Note 2) 190 210
mode (DCE = 1) IFs = 2mA (Note 2) 75
o Differential clock IFs = 20mA (Note 2) 220
Total Power Dissipation PTOT mwW
P mode (DCE = 0) IFs = 2mA (Note 2) 106
Standby 9.3 11.1
Shutdown 0.003
TIMING CHARACTERISTICS (Figure 5, Figure 6)

[ Clock
Propagation Delay 1 cycles
DAC Data to CLK Rise/Fall Setup ibcs Single-ended clock mode (DCE = 1) (Note 4) 1.2 ns
Time Differential clock mode (DCE = 0) (Note 4) 2.7
DAC Data to CLK Rise/Fall Hold ; Single-ended clock mode (DCE = 1) (Note 4) 0.8 s
Time PCH " MDifferential clock mode (DCE = 0) (Note 4) 05
Qontrol Word to CW Rise Setup tcs o5 ns
Time
Control Word to CW Rise Hold ; 05 ns
Time cw '

CW High Time tCWH 5 ns
CW Low Time towL 5 ns
DACEN = 1to V Stable Ti

o Vourt Stable Time — 3 s

(Coming Out of Standby)

MAXI N 5
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MAX5854

Farl, 10w . 165Msps. BigHIDAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, differential clock, external reference, VRer = 1.2V,
IFs = 20mA, output amplitude = 0dB FS, differential output, Ta = TMIN to TmAX, unless otherwise noted. Ta = +25°C guaranteed by
production test. Ta < +25°C guaranteed by design and characterization. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
PD = 0 to Vourt Stable Time
t 500

(Coming Out of Power-Down) SHON Ks
Maximum Clock Frequency at
CLKXP/CLKXN Input feLK 165 200 MHz
Clock High Time texXH CLKXP or CLKXN input 1.5 ns
Clock Low Time texL CLKXP or CLKXN input 15 ns
CLKXP Rise to CLK Qutput Rise — BCE = 0 57 ns
Delay
CLKXP Fall to CLK Output Fall — BCE = 0 57 ns
Delay
Note 1: Including the internal reference voltage tolerance and reference amplifier offset.
Note 2: fpac = 165Msps, fouT = 10MHz.
Note 3: Measured single-ended with 50Q load and complementary output connected to AGND.
Note 4: Guaranteed by design, not production tested.

0.5mA

TO OUTPUT
PIN 1.6V
L

0.5mA
1. CLKEARBO& G REIEE
6 N AXIMW




Fa1PN, 10EY I, 165Msps, EBiRHEHIDAC

IRESER

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, external reference, differential clock, Irs = 20mA, differential output, Ta =
+25°C, unless otherwise noted.)
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FarPN, 10EY b, 165Msps. BiRHHADAC

MAX5854

IRESEE (R E)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, external reference, differential clock, Irs = 20mA, differential output, Ta =
+25°C, unless otherwise noted.)
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Farl, 10w . 165Msps., EBigHHIDAC

RESEE (R E)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, external reference, differential clock, Irs = 20mA, differential output, Ta =
+25°C, unless otherwise noted.)
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Ax—=TIENEd, REN = 1IIERETDE. AR 77 L2 ZAWT12—TIEangEd,
5 DA5/G3 FRIAANT—5EY ho/F v RI)VAFIBHREE Y ~3
6 DA4/G2 FRIVAANNT—5E Y M/F v R)VARIBHREE Y 2
7 DA3/G1 FRIVAANNT—5E Y R3/F v RIVARIBHREE Y M
8 DA2/GO | FYRIVAANAT—HEY R2/F+ RILAFIERAEE Y ~O
9 DA1 F v RIAANT—FE Y M
10 DAO F v RIVAANDT—5EY MO (LSB)
11 DB9 F v RIBALT—FE Y ~9 (MSB)
12 DB8 FrRIBANT—FEY RS
13 DB7 FvRIBANT—ZE Y ~T
14 DB6 FvRIBANTF—ZEY h6
15 DB5 FvRIBALTF—FEY ~5
16 DVpD FA O IEBAD, FHMICIDNTIE. BB, NA/1XR, FHYTIT, RULA T MNOESRE,
17 DGND | TAJHIITZTUR
18 DB4 FH RIBANTF—ZE Y h
19 DB3 FrRILBANT—5EY K3
20 DB2 FHRIBALTF—HEY h2
21 DBH FrRIBANTF—FEY M
22 DBO F ¥ RILBANFT—5Ew KO (LSB)
23 CW FOT47O—H#E7— RERAZ/NLVR, HET—RIE, CWOIIEW T YISTSYFINET,
o TPOTATA-ERIOYIAX—TIVAT. ZBTOY I ANCLKXPRUCLKXNZ 1 2 —7 L9 BICId.
24 CE DCEZO—ICLFEY, ZEBUVOVIANET A E—TILLT. PV JIVIY RCLKAAEA *—TILT D
IZlE. DCEANTICLET,
o cLkxp | EEBZOY AN, DCE = 00§EH, CLKPRUCLKXNIA *—T)LEng ¥, DCE = 10BER. CLIPRY
CLKXNIZT 4 =TI ahZEd, EBIOVIN T4 E—TIENT\BI55IE. CLKXPAECGNDIZEHRL 75
o6 cLony | BEBZOY AN, DCE = 00AI, CLKXPRUCLKXNIEA #—7 L an &y, DCE = 10B&1, CLKXPRY
CLKXNIZT 4 =TI ENZET, ZBoOV DT E2—TILENTINBIBEIE. CLKXNECVpplliE L F 7,
27, 30 CVpp 0V IBBAN. FHBICDNTIE. (BB, NA/XR FhyTUT. RUOLAT MNOESE,
DUONIY ROOVIANA/IEH, EBOOYINTAE—TILENTI\BEEIF (DCE = 1). CLKIZ
o8 CLK SOOI REROOYIAAICKIET, ZBIOY I Z—TLanTL\S5EI3 (DCE = 0).
CLKIFZE I Oy 2 ABCLKXPRUCLKXNERBR (2 5 —) 5 JILI Y REHTY, CLKOSHEIC
DWWTF. 70V oE— RIDIESHE,
29 CGND oOvoI5 R
Uo7 LY ZAN/HH. REFOIZ. RER 77 LV 2B T 1 t—JILEan T\ 28&813U 77 LV ZAD
» REFO ELTHEELET, 1.24VORE 77 L2 2h A 2—TILENT\Bi5EIE. REFOISHER) 77 LR

DEADELTHELE T, AR 77 L ZIMA =TI EhTI515&IE. 0.1pF3>F > TREFO
ZAGNDIC/NA/XZLE T,
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Farh, 10w . 165Msps. EBiRiiIDAC

i FEHBA (e =)
e &5 B
TV —IVERBE, HATNAT—IVERERETDICIT. MITERRSETZREFREAGNDD
82 REFR  \mgicis@ L 39, HH 7R —ILBRIL. 32 x VRero/RserTH o
33, 39 AVDD FFTOJEBAN. FHBICDNTIE. (BB, NA/XR, FhyTU2T, ROLAT MNOESE,
34 OUTNB FrRIBET7FOJEREN
35 OUTPB FrRIIBE7FOJEREN
36, 40 AGND 7oz R
37 OUTNA |F+ X LABTFOSEREN
38 OUTPA FRIVAE 7 FOJEREN
— EP |TORR—Z K/t K, EPERISY R TL—VORBRA > MERLET.
B
DVoo DAL AIALOG M Aveo MAX5854i3. 717/, B&R. 10EY b, EBARHA.
DGND MANAGEMENT MANAGEMENT |1 aanp TFTA4TFI-7FAOJ2/N—=45(DAC)T. BEAD
. . THOJESEBENBELBEL T LIS TENE
"’A'”’A‘X';;"' MEEAFIBL T, MAX5854(3. 2EDMDACE NE
i najl 1,24V 77 LY 2B HELTE S (K2), DACD
o260 —-oE | BAREDEEBEEZ-IZS VI I RBEICHE
e o2l [oan ouren ) TBHIENTEET, TILAT—ILHHBERIT2mA~
s —mis Ef_@» 2OMADBECAIE 4T, B HEE FIEHIaE Bt
DA7/IDE E% > - L&,
P ol H [ e MAX5854II AN T — 5 & 165MHzDDACT BB
| conro._[27 23 L TOET. ANBZOYIDIEYTYSTSYF
INPUTDATA | o ¢ SN, FEHDIBZEDORDIEVIT Y DOTZYFEIN
INTERLEAVER i a—o
i e— o MAX5854(F, {E#. 25 /NA . RUINT—5H>
it nal AL D3IB DEEE— REBATNET (ER2)e TNHOD
oe2 —+ E—RIZEOT. MEMICBREET D ENTEET,
DBt —f (& =w—> IND =5 0F—RTIE. MAXS854DHEE RIS
e DA — DI IATT, 252/ A E— RN SIZHEDACEIEE T
067 ig DYTAL Ty THEBIE. 3usTT .
DB9 |
DACOEE
i e B T N F v FVADF — 5 K— MEBOSE Y MEIMT— K%
v i AMPUFIER | REFR #F>T. MAXE854ADRIBVYYF I, UIT7LUA,
T RUOBMEE— RERELE T, SIH7— K CWOILEY
oo cLock 1 %RSH IvSTSYFENET, CWIE. DACZOVIHS
oo MANAGEMENT o 1 WILTNET, 57— KADACICEZEREND

EE. DACO7Ov IISBRFERREZER T LN
TEET, RIROR2E, FIHT—-RDTH—VY &

p=3
D
=
o

X2. EiEx

MAXI N

HeEARLTIVET,

A—HYI AT LAATHF v RIVBOMEYYF U I%
F2EHIC. FYRIVADFBERET DI ENTEZT,
EYRrG3INBGC0EEDT., FYRIVADF B %A
0.05dB#A & T-0.4dB~0.35dBO&EFE THET D
ZENTEZT(RIESH),
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Farl, 10w . 165Msps. BigHIDAC

x1. HHAI—-FOT7x—7v FRUHEE
MSB LSB
PO | pacen | mE | RN | @ | @2 G1 GO X X
CONTROL WORD FUNCTION
PD Power-Down. The part enters power-down mode if PD = 1.
DACEN DAC Enable. When DACEN = 0 and PD = 0, the part enters standby mode.
Interleaved Data Mode. IDE = 1 enables the interleaved data mode. In this mode, digital data for both
IDE channels is applied through channel A in a multiplexed fashion. Channel B data is written on the falling edge
of the clock signal and channel A data is written on the rising edge of the clock signal.
BEN Reference Enable Bit. REN = 0 activates the internal reference. REN = 1 disables the internal reference and
requires the user to apply an external reference between 0.1V to 1.32V.
G3 Bit 3 (MSB) of Gain Adjust Word
G2 Bit 2 of Gain Adjust Word
G1 Bit 1 of Gain Adjust Word
GO Bit 0 (LSB) of Gain Adjust Word
®R2. REE—F FINA ZDIND—TF T
MODE PD | DACEN | IDE REN RUBFIRE

Normal operation;

IND =T TEREDOMAXS854D 7 7 # )L hE&E . PP

noninterleaved inputs; 0 1 0 0 [J 7 7’ L/\/X\ *ljigﬁ\Ong)é‘F’r \/9 1) _7Ajj :E_ F\
internal reference active FTEEEI/N—=5TT, 2y hFD U TIIMAXS854

Normal operation;

noninterleaved inputs; 0 1 0 1

DHEBERIIHTMNIPAT. ZF /XA TIE3. 1TmA
TYdo RAZVINAE— W OBREFHEITDIIAD

internal reference disabled 7y TS, 3usTY,
Normal operation; " e
interleaved inputs; internal 0 1 1 1 IAvIE—F
reference disabled MAX5854(3> > 7))L T RCMOSKRUZEE o OV o
Standby 0 0 X X T— FEMEISIHIE L. &5 165MspsDEFTIREZHR— ~
Power-down X X X LTW&ET, InoDE—RIZ. DCEEFEIEND 72
Power-up 0 1 X X TATJAO—FMSA EBL TOERSNET, >V
X = £&. g RrRoOvoE—R (DCE = 1)Tld. CLKIHF
FADELTHEL., I—FTREDVITILVI VR
3. F|EED: I0v I ESERIMNIE Y, 7—FId. 0V oD LY
= GAIfiLTUSTM:fEN Iy TaAVYN=FICEZAEINET, DACH B
CHANNEL A (dB) G3 | G2 | G1 | GO MEIDT—%)1F. BLI Y > TCEIFICEFHINE T,
404 0 0 0 0 DCEmFA O—(ICTIL TN T\ D18581F. MAX5854(Z
5 T o T o T o1 ZEB/O0vIE—KTHBELZT. ZOE—KTE.
0.35 ] o0V oESEEEH IO Y U ANHTFCLKXP/CLKXN

12

ICEINT BB HY ET . EEIANIZ0.5Vp pl LD
AHBEE 1V~(CVpp - 0.5V)DIEE— REEIC
NI LTHW2DT., CORRBIFEADIRIEBSZOY ID
EREN BB TY, F/-. CLKXP/CLKXNICK ST, Yws
ERERICIFIL. 1—FlIkRRIREEMAXS854(C
BEERIDIENTEZET,

MAXIMN




AY +*
17 v I, 1656M aniiZJIDAC
arl, 10w k. sps. iR
Y AVpp
OPTIONAL EXTERNAL BUFFER «»TL
FOR HEAVIER LOADS 10uF 0.1uF
MAXIM < ; ;
MAX4040 1.24v o AGND ¢
BANDGAP |<¢— REN=0 )
REFERENCE . Moo 10y -
G— MAXIV BANDGAP |<€— REN=1
. REFO > MAX6520 REFERENCE
CURRENT- EXTERNAL l

§ _L CoowP o | trer SOURCE |3 1.2 REFD -

= - + ARRAY REFERENCE CURRENT- | Irs
AGND J_ cerm| e SOURCE |

Vaer - N ARRAY
= Ry Rser — i
MAXIMN AGND
= = MAX5854 Rser
AGND MAXIM
N o) = MAX5854
*COMPENSATION CAPACITOR (Cgonp ~ 100nF). AGND
X3. 1.24VAER) 77 LY ZARUHHHT > T2 K DIesDERE K4. #8877 L X TMAX5854

CLKimFIIHAICAY ., ZBI7OVIESDI VT
IURESZEHEBLET, IhzeE>T. ANhT—%
ZEHETDIENTEET, T—2IF. CLKESD
SEUTYITTNARIEERENT T,

REYI77L U ARUEIEHTZ VT

MAX5854(%. 50ppm/T. 1.24V. &K/ A X, /N R
FrydUT7LRAEZHRNBELTWNET, ZORI
Uo7l REF42—=TILLT. AL TF7L 2R
BEICEFITDIENTEZT, REFOIT. AE) 77
LY RAR. EEIEHE) 77 L Z2HNDE L THEEE
L9, REN = 0DIF&IT. B 77 L ZHYEIR
2. REFOIZ 1.24V(50pA) DHADEHEEL T,
EEEEHETDEEIE. IMITFTT Y TEEDSTREFO
NV IJ7PLET,

iﬁ_\ MAX5854(3. ?/V4Z®ﬁﬂjjj®7)bZﬁ'—)l/
HER (|Fs)€ﬂﬁ% FLTDEODEIET > T
Tﬁﬁﬁbtb\é\tﬂ”o HjijE,/JIL CRDEDICEHLE T,
IFs = 32 X IREF
ZZC. |REFL§|J77|/VZtHjjéé;/|b (lREF = VRero /
Rsem) T Ipsld IV R —)IVEAERTT . Reerlds
MAX5854®m 77 /70Hjijau|b7§/93ﬂ:_3_5U7 L X
?ﬁ?rﬂ.t?(.:%)o L.—@EE,/}ILL;EE/}IL l//rt_%iﬁ
SS5—an. ZOFLATlesidv J?)ﬁbt%iﬁ
TIAY MEICERE SN, GETSNTDACOBM S
BERfErEELTUET,

MAXI N

ABUT7FPLUR
MAX5854MAER) 7 7 L2 &T 1 2—TJILdBICIE.
REN = 1ICBRELE T, BEIVZELEAZ) 77
L >2%=FERAL T, REFOIRFZERE L. IV —)LHS
ERELET(RD), BEERU T MgEZ@ LTSI
3. 1.2V, 25ppm/°COMAXGB520/N RF v
D77 VRBEDBEEENBE) 77 L 2 %&EIR
LET,

A4 U DF ISR

MAX5854(3. ANT—% EEE165MspsDACE
RBEICWIGLTWET, ANFIOvoDIiILEYIT YD
ToOYFL. FEHEADZZEOROILIEV T YT YF
L&,

®5lE. JEA 5 —TE— RTOD2EDDACHERAH
TAONERLTNET,

F/-. MAX5854(314 %) —TF—5F— RTEE
IB52EETEFY, IDEEY MENALARIVTHE
ITdE. ZOTE—RAEEILET RIROKR2), 1 F
J—TJE—RTIE. ADACF v RILDF—HIT AN
R—HMAZBLTCEZTAENE T, FrRIBOFT—%
320V IESOILTUIYITETATN, RIC
FrRIVADT—5Hh o0y IESORDILE) T YT
EZ2EINEI, @MDACEHAN(F v RILARUB)II.
IOV IDFDOROILEY Ty o TEIFICEHRNE T,
AN —TF—FE—RTIF. FrRILHEID
BEOANT—FREI. FA V5 )—TE—RDRE
DHENTY, KTF—YREIFICAIFET, 10EY hE—
INZATDA VY ITT—IANLEF LW T r—23y
o A —TF—5FE—RIFELTLFT (K6),
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Farl, 10w . 165Msps. BigHIDAC

CLKXN ==~ PR . e [\ . e . JRTERE . P I\

oL —7 Neeeees : p— RN | WA\ S 2 R ' om— R—

CLK / \
oUTPUT

towL
cw
Jbos | oo s | low

DAO-DAY  DACA -1 ><>< DACA DACA+1 ><>< DACA +2 CSV“QF?SL DACA+3 ><><
OUTNA

oUTPA
DBO-DBY

toxt toxH

CLKXN ===~ P EREEEEEEE g ! mmmmemnnoee
CLKXP N . e ‘ e !
CLK / m
OUTPUT towt
cw
tocs tocH tocs tocH fes | ftow

DAO-DAY  DACA DACB + 1 DACA + 1 C%T;SL DACB+2 ><>< DACA+2 ><

®6. 125 )—TF—5F—RD5A VI (IDE=1)
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Farh, 10w . 165Msps. EBiRiiIDAC

AVpp DVpp CVpp

DA0-DA9 1/2
¢:> MAXILVI
MAX5854

—l OUTNA

50Q VouT,
OUTPA SINGLE ENDED
50Q

Vours,
SINGLE ENDED

DBO-DBY

12
MAXI
MAX5654

= v v

AGND DGND CGND

AVpp DVpp CVpp

Pt =

1/2
MNAXIN
MAX5854

OUTPA
DAO-DA9

OUTNA

%SDQ —
500

0UTPB
%SDQ —

DBO-DB9

12
MNAXIN
MAX5854

10
OUTNB

= v v

AGND DGND CGND

7. ZEEHHSUIIIT Y RADBRATOIHA NS 2T
FI)r—23ay

7IVr—2a g

EHNSOUINIY FADER
MAX5854I3BNIcTAF IV IMEZRL. B
QAMZZROFDMZ EDEBERH AN EMREG L TNET,
M73. FMEDEENS VTILI Y RADESER
ZIOHAN NSV RNOEET T ) r—2 3 VA%
RLTWET, ZOBKTMAXS854N'EEE— KT
BELET. COE—FTIE. BERSTHEIERL .
BYWHEABAIBALIT,

=EDCHESHER

X8l3. ZEIDCHEE— RTEIET DMAX5854H 7]
HERLCWET, 7HOJEXR 7Y JOAVN—4%
FEARL. VQERBICRN—XN RS Ty g, a7
IWF v 2L, BRDACHDERBEZATLT, 2D
BREBW\DZENTEET, ZOLETFTUTr—3>
T. 1E@®msEBEIT1IOMHzA SEHBEFONILYETOD
BEICRSAZENTETET, afficXBEHLESI
FUHTRHEELDIREVHEREHZHIR T D213, DC
waNMrELTWEd, 7HOJERT Y A=

MAXI N

M8. DCREEEBHANT T r—a3>

&, 0.7V~1.0V(typ) DDCOAEVE—FANEH%E
BATILEY ., MAXSBE4EEN/QEAIE. 2.85V (5%) D
H-ERroERHiEINDE. REDO.7TV~1.0VD
DCOEVE—RILANIVTEEDIIVAT—ILLNILVZ
WIIDIENTEE T MAXE8B4IF5 13 vy
LY2Dh$ g ERDAHATIDREBHESZREL L.
LNV T bETRY MO =W REICE ET

BR. NANR, FhyTVI,

RULA7D b

ISoTA VI EEBRTHY T U J1d, MAXE854M
MEICZALBREZRIILET, EELIBNT1Y
ZIVOOAR =213 AR UT7L VR BR RO
ISV R ERERLCEAEL. E5W/ A X T
VPRIV =FA4FIv oL 2R EDTAFIVD
RBICHEZRIZTBENNDUI T, T, BETH
(EMI) i'MAXS5854 &fEE Lz &7IEMAXS854(C
SOoTHEDLENDILELEHIET. BE. SAK
TIVT—2avROIZUTAVIRUOBRT Y T
U2DODHA RSA VZBETLTLL IS 47V D
MEEZREIET DICIE. BRRO T AILIBAICHEDT
<7EEbv,
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Farl, 10w . 165Msps. BigHIDAC

TS REEBRTL—2BEBIZICLIZZE T > MMPCO)
EMEFERIDZEEHMBLIT, BERESEZIT VR
TL—2DEEDS AV EITHELET ., MAXE85413.,
My LE7FOO, vOQv o ROTA42F7ILD
952 RIZ(FnZn. AGND. CGND. RUDGND)
HEEATCWNET, M Li=7rad,. 42571 RO
IOvoDTZ REE, 1mDIHT3IDDTL—2%&
BHRLT, TUVRNEREICERELE T, U5 Nk
KA MEIFNAZOFICEBLT. TIZR—ZR
INY RICEHRIDRENHUET, T4 OFILESIS
FATEINITSU RTL—rokiC, 7FHOT/o0v 0
EBE7rOyg/o0v oIS RTL—20EIHEL
9, TaAUYIVESIZ. BREFOT. OV,
BROUT7LZAANDOHIRENHY ET, &k
BEREETFT—FZAF1—DIRATYFEREETDHC.
TAOHINEBRBEEL LT, AYIEEEEZ—H
ctHEY,

MAX5854(3. 77+ 0% (AVpp). T4 %)L (DVpp)-
RUoawy 2 (CVpp)D3DDMIL LI=EBRANZHAT
WEd, 1MED 7L F1L—5ER/—X%=[FE DT,
3DDOMILEIREZ A > (AVpp. DVpp. CVpp) & &F—>
(AGND. DGND. CGND)|cRIREHEFd, 7151 b
E—XE1OuFaY T oMok esnNdLCT 1)L 5 %
BT, FBRZA VEEFNENDIY—2FAET
TANE VI LET, 0. 1UFES I v o aAVF YT
BEANEZENZEND)Y—2F4A4 > FTAO—HILT
TAIZI)TLET,
X 1 ERYSM (Electrical Characteristics) D51+ 3 w2
MEEEHMIFITDHIC. DVpp. AVpp. BRUCVppi
NDEEEHI150MVEBZLENKSICILET,

Y-V RV =TT

K
40') — RSEBIQFN-EP :
0JA = 38°C/W

MAX5854|340E >, BRIQFN-EP/Ny 4o — TR
INDDT. HBEZETMEEHMENTLEL. DACDAC
MEENREEEINE T, TDEPICELDT. BEMEED
BEEZERIDDICAATRBI S VT4 T Hfi%
EEITDIENTEZET,
ZDINYT—=ITlE, F=F AV IN—=5F v TIFEP
J—RT7L—AICBRYUDIFON, ZOEPU—KTJL—LA

/XN r—2 7))  NERBIICEL T/ Ny — KR
TEHLTWET, 2. BERARIR) Z7O—
EAGITEMTT) > NEWRIZ/ N 7 — D& R ICIERR
I22ENTEZT, EPOTAX (4. 1Tmm x 4.1mm)
EVYFUITIDHEREST U RNNG—2m T U NEWRE
ICfERR L C. DACOBIERERUMITETS VT4 0%
RRLFI, TUVNEMHZEHTS Y REZEAD
E7 %R BWIS R TL—2aRETDE.
DACE RS MEETEMESEDZENTEE Y, 3 x 3D
E77LANE7R=ILEEUERO.ImMmMUATTEY
R=ILBEDOE Y FI31.2mm) = DA40E > EEQFN-
EP/S s —S (N —o0— K : T4066-1) 1Cf5F
LTLIEE0,

AT IV IOMBNSA—FIDER

BiEF + )VimELE (ACLR)

LHEBFSHEZEHRWCDMA)EEEICK AN
S5NDACLRIE. F+ FILADREEN EZDEHETF ¥ 1)1
DAEBHEDRRENLLZIBTRLE T, ACLRIC
£2T. FEHEFIRRFESHIFFIET /N1 X288
TREED, FEAZIRT MVIRILF—EBEF v
PN T DEDHEZEL T DEEENRHEINET,

EHABEH (THD)

THDIE. ANESOINTOERSHE(FA+X b
D42 ROR)DRMSHIE BFRZDEHDDLETY,
3. RADEDICRT I ENTEE T,

J(vgz 1vg2i vy 2oy ...VN2)
V1

THD= 20 x log

2T, VI IEASEDRIE. Vo~ V2R~ NRSTRD
FIETT, MAX58541E. ZDEERICEEN ST DD
EEREERLET,

RTIVFPRIV—54+ 39212 (SFDR)
SFDRIF. MZXEAKRHM(BRKRESHKD) DRMSHKREE .
ZDRICKEBANRT LA DRMSIEEDEETY
SFDRIZ. #XREREIREICDUNTIZdBcT, &7/zDAC
DIIWZAT—ILEEICDINCIJABFSTEEAE = NE T,
HEBERHEFICICU T, SFDRIISFRIBRES NIV FD
NELRTAFIINRTERESNT T,

BT S RNV ERBIEISHMIOE T — U ICERLE T,
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Farh, 10w . 165Msps. EBiRiiIDAC

VILF b— &N (MTPR)

—EDEBRD b—HN 1 b=2Z&EEDESY—DD
HRL A5 DACICEIIIENE 9. MTPRIS. &&
DEH(BE. ERNRERBOIRNSHEE) ELTESR
TNFEY, COFEHAS. =T VRIHBTDIRE 2D
FARBTOERA/N-—ELTRELE T, JDHEEZ
ERHBDAN —2TERATDIENTELT, 2L
4DRUV8DD h—>h. CDMARUGSM/EDGES 1 7
D7 TV Tr—23 0 TRL—MIEHRRGTY,

HEZRAEH (IMD)

Y—h=2IMDIE. WIhHDHEAD M=V ERBEDIR
(FEEFNLULED)IMDREEDEEAEABCEMN TR LS
DT,

HEMEENSA—-FDESR

B IFERM (INL)

BAIFERME(NL) E. A7y PROUONEBEREZ X)L
(EO) ICLBIC, mEBBODIY RRA Y MEZERBATL
wmOo0D, REDEEBREELDRETY ., DACD
BEI. REFERXTY ITTHESNE T,

Mo IFEHRR M (DNL)

W IEER M (DNL) (3. RBDOZ Ty TDEE & 1LSB
DIEW/EEDETT ., DNLEREREN -1 LSBIUATFT
HDDT. BEMOEERBAMRIESNTT,

ATty MR

ATty MR, T USILAND— KEEOICHE
SNTLBEEIC, EDACHAN SANZEHRTT,
A7ty MEEE, LSBTESNET,

MAXI N

FSERE

MSREIT. 77y PREZEOICLIZED. &
MR EORBOIINZAT—IVHNEREEBEBEED
ETTo. COBREICLODTHEBHOBEESHAEDY.
BFEXTYIJTRALBARREICAYIT, BENG
BRI, VrRero / Rep X 32D 77 LV ABETES
INEd,

b TR
TN VIRBIE. BBOMENOSDACEAEA T
N=FDREBEADIFH L VHADEICRET DETIC
ZIOEETY,

T)yFAINILA

1) vFIE. DACH2D0DO— RETHYWUEHDEEI(C
HEELFT, BRIV YFIT. BE. AHNNG—20
011...11175100...000IcBBITDEZICI YR
2= BBORBTEELEZY, ZnFEY FED
FAIVITDEICEDEDTT, ) YFAINLR
3. Y RRT—ILEBRBEICIUYFEXZEZERET D
CETEELETT, JUYFA/INILRIE, BEPV-s
TRINZEY,

F4. BBmBRR

PART SPEED (Msps) RESOLUTION
MAX5851 80 8-bit, dual
MAX5852 165 8-bit, dual
MAX5853 80 10-bit, dual
MAX5854 165 10-bit, dual

Fv 715
TRANSISTOR COUNT: 9,035
PROCESS: CMOS
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NYTr—o

(ZDOT—5—MIBEINTND/NNY T =K. BRIEARBENTWDEIIRY ZEA. BHO/ YT —DIBHRIL.
japan.maxim-ic.com/packages = 2B T I\, )

(%)
a
o
o o2 A p
[ (e g
P%'l l > 14 |—D2/2_N /—rmnw& S
BN U g z
1 = 1
2 e B I 52 I ;
3 = =3
) 5 = 7 °
B e — - L (NEL) X ] _g__.;. _E_ ¢ E
//: [
{ p =
| P X E |
= k
i el a ﬁnnnn!nnnﬂl’\|*,1—4—|—J T

— = L
(ND-1) X i \

BOTTOM VIEW
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36, 40, 48L THIN QFN, 6x6x0.8mm
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COMMON DIMENSIONS EXPOSED PAD VARWTONS DoWN
BONDS
PKG, 36L_6x6 40L_6x6 4666 PKG. 0z £2 ALLOWED|
STMBOL | MIN. | NOM. | NAX_ | WIN_ | NOW. | WAX_ | WIN | NOW. [ WAX. C00ES | M. | Now.] max. | M. [ NOM.] Max.
A_|o7 |o75 | os |om 080 | 070 | 075 | 080 T3606-1 | 360|370 [ 80 560|570 |sm0| wo |
A o Jo02 [oos [ o [am [oos | o - o | 36662 | 360 [3.70 | 5.80 [ 3.60 [3.70 | 380 | vES
° 0.20 REF. 020 REF. 020 REF. | T3666-3 |3.60 |3.70 [ 380 |3.60| 370|580 w0 |
b o020 [025 [ 030 |02 [a25s [ 030 [o015 |02 | a2 140661 | 4.00 [4.10 [ 4.20 [ 4.00 | 410 | 4.20| N0
D |59 | 600 | 610 | 590 | @00 | 610 | 5m0 | 600 | et T4086-2 | 4.00 [4.10 [ 4.20 [4.00|4.10|4.20| ves
€ 580 | 600 [610 | 590 | @00 | 610 |50 | 60 | e T4D65-3 | 4,00 | 410 | .20 | #:00 | 4.10 | 420] ¥ES
e 050 EsC. 0.50 esc. oBsc. | T4066-4 | 4.00 [4.10 | 4.20 [4.00 [4.10 | 4.20] N0
k lozs | - - {08 | - | - 105 1035 045 T4066-5 | 4.00 [4.10| 4,20 [4.00[4.10 [420] N0
L 045 | 053 | D65 | 030 | 040 | 050 | 040 | 050 | 060 | T4866-1 | 4.20 | 4.30 [ 4.40 [4.20 | 4.50 | 4.40| ‘ES
u - - - - - - |03 | 040 | 030 -
N 36 4 48
N ) 10 12
N 9 10 12
JEDEC WidD-1 Wi-2 -

NOTES:
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES
3. N IS THE TOTAL NUMBER OF TERMINALS.

ATHE TERMINAL #1 IDENTIFIER AND TERMINAL NUMBERING CONVENTION SHALL CONFORM TO JESD 95-1
SPP-012. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR MARKED FEATURE.

ADIMENS\ON b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.

6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.

A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. B DALLAS /VI /J‘I/Vl

SEMICONDUCTOR
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1. PROFRETARY NORUATIM

e
10. WARPAGE SHALL NOT EXCEED 0.10 mm. PACKAGE OUTLINE
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