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MAX5858

10
4x/2x/1x

300Msps
DAC

ABSOLUTE MAXIMUM RATINGS

AVpp, DVpp, CVpp to AGND, DGND, CGND ......... -0.3V to +4V AGND to DGND, DGND to CGND,

DA9-DAO, DB9-DB0, CW, REN to AGND, AGND t0 CGND.....coeevvieeereceeteee e -0.3V to +0.3V
DGND, CGND ....oovveieerieiecee e ere et -0.3V to +4V Maximum Current into Any Pin

IDE to AGND, DGND, CGND................... -0.3V to (DVpp + 0.3V) (excluding power SUPPIIES) ......ceeerriiieieiiiiiiee e +50mA

CLKXN, CLKXP t0 CGND......coeovvieiieeeeee e -0.3V to +4V Continuous Power Dissipation (Ta = +70°C)

OUTP_, OUTN_ to AGND...

CLKtO DGND .....coociiiiiiiiieiiee
REFR, REFO to AGND .........cccouennes

.-1.25V to (AVpp + 0.3V)
-0.3Vto (DVpp + 0.3V)
-0.3V to (AVpp + 0.3V)

Storage Temperature Range .
Junction Temperature..........ccccceeueee.

Operating Temperature Range ...........cc........

48-Pin TQFP-EP (derate 36.2mW/°C above +70°C)....2.898W

...... -40°C to +85°C

.-65°C to +150°C

Lead Temperature (soldering, 10S) ......ccccccocverrvveereeenneen. +300°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

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, no interpolation, 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
STATIC PERFORMANCE
Resolution 10 Bits
Integral Nonlinearity INL RL=0 -1.25 +0.5 +1.25 LSB
Differential Nonlinearity DNL Guaranteed monotonic, R = 0 -0.75 +0.25 +0.75 LSB
Offset Error Vos -0.5 +0.1 +0.5 LSB
Gain Error (See Gain Error GE Internal reference (Note 1) -9 +15 +10 %
Parameter Definitions Section) External reference -5 +1.5 +7
DYNAMIC PERFORMANCE
'\R/I;ﬁmum Output DAC Update foaC 300 Msps
Glitch Impulse 5 pV-s
f = 5MHz,
T(,)AUZT +25°C 69 e
foac = 165Msps fout = 20MHz 75
i - i f = 40MHz 65
>
. 300M fout = 5MHz 76
2D><Ai(r;1terpolati§rﬁ) > four = 40MHz ’8
fout = 60MHz 70
foac = 200Msps, 2x interpolation; 85
Spurious-Free Dynamic Range SFDR fout = 40MHz, span = 20MHz dBc
Within a Window foac = 165Msps, fouT = 5MHz,
span = 4MHz 8 85
gﬂougﬂﬁgzggg%%“‘" 8 Tones, MTPR | fpac = 165Msps, fouT = 20MHz 76 dBc
Qﬁfﬁi;‘gha””e' Leakage Rallo | pciR | fpac =122.88Msps, fouT = 30.72MHz 63 dB

MAXIMN



10 300Msps
4X/2x/1x DAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, no interpolation, 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
Total Harmonic Distortion to
. THD f = 165Msps; f =5MH -72 dB
Nyauist DAC ps; fout z
Noise Spectral Density Np foac = 165Msps; fouT = 5MHz -143 dBm/Hz
Output Channel-to-Channel _
Isolation four = 5MHz 80 dB
Gain Mismatch Between _
Channels fout = 5MHz +0.05 dB
Phase Mismatch Between _
Channels fout = 5MHz +0.15 Degrees
Wideband Output Noise 50 pANHZ
ANALOG OUTPUT
Full-Scale Output Current Range IFs 2 20 mA
Output Voltage Compliance 1.00 +1.25 Vv
Range
Output Leakage Current Power-down or standby mode -5 +5 HA
REFERENCE
Reference Output Voltage VREFO REN = AGND 1.14 1.24 1.32 Vv
Output-Voltage Temperature Drift TCVREF +50 ppm/°C
Reference Output Drive
Capability 50 WA
Reference Input Voltage Range REN = AVpp 0.10 1.25 \
Reference Supply Rejection 0.2 mV/vV
Current Gain IES/IREF 32 mA/mA
INTERPOLATION FILTER (2x interpolation)
-0.005dB 0.398
-0.01dB 0.402
Passband Width four/ MHz/
0.5fpac |-0.1dB 0.419 MHz
-3dB 0.478
0.604fpac / 2 to 1.396fpac/ 2 74
0.600f / 2 to 1.400f /12 62
Stopband Rejection DAC DAC dB
0.594fpac / 2 to 1.406fpac/ 2 53
0.532fpac / 2 to 1.468fpac/ 2 14
Data
Group Delay 18 clock
cycles
Data
Impulse Response Duration 22 clock
cycles

MAXIN 3
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MAX5858

10
4x/2x/1x

300Msps

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, no interpolation, 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
INTERPOLATION FILTER (4x interpolation)
-0.005dB 0.200
Passband Width four/ | -0.01dB 0.201 MHz/
0.5fpac | -0.1dB 0.210 MHz
-3dB 0.239
0.302fpac / 2 to 1.698fpac / 2 74
Stopband Rejection 0.300fpac / 2 to 1.700fpac / 2 63 dB
0.297fpac / 2 to 1.703 fpac / 2 53
0.266fpac / 2 to 1.734fpac / 2 14
Data
Group Delay 22 clock
cycles
Data
Impulse Response Duration 27 clock
cycles
LOGIC INPUTS (IDE, CW, REN, DA9-DAO, DB9-DB0)
Digital Input-Voltage High ViH 2 \Y
Digital Input-Voltage Low ViL 0.8 \
Digital Input-Current High IH VIH =2V -1 +1 HA
Digital Input-Current Low TN ViL=0.8V -1 +1 A
Digital Input Capacitance CIN 3 pF
DIGITAL OUTPUTS (CLK)
Digital Output-Voltage High VoH Isource = 0.5mA, Figure 1 &?DTD \Y
Digital Output-Voltage Low VoL Isink = 0.5mA, Figure 1 0.1x \
DVDpD
DIFFERENTIAL CLOCK INPUT (CLKXP, CLKXN)
Clock Input Internal Bias CVpp/2 \%
Differential Clock Input Swing 0.5 Vp.p
Clock Input Impedance Single-ended clock drive 5 kQ
TIMING CHARACTERISTICS
No interpolation 165
Input Data Rate fDATA 2x interpolation 150 Msps
4x interpolation 75
Output Settling Time ts To +0.1% error band (Note 2) 11 ns
Output Rise Time 10% to 90% (Note 2) 2.5 ns
Output Fall Time 90% to 10% (Note 2) 25 ns
4 AXIMN




Ax/2x/1x

10

300Msps

DAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, no interpolation, 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
DATA-to-CLK Rise Setup Time tDcsr (Note 3) 15 ns
DATA-to-CLK Rise Hold Time tDCHR (Note 3) 0.4 ns
DATA-to-CLK Fall Setup Time tDCsk (Note 3) 1.7 ns
DATA-to-CLK Fall Hold Time tDCHF (Note 3) 1.1 ns
_IC_:i(r):érol Word to CW Fall Setup tews 25 ns
Control Word to CW Fall Hold tewh 25 ns
Time
CW High Time 5 ns
CW Low Time ns
DACEN Rise-to-VouyTt Stable tsTB 0.7 us
PD Fall-to-VouT Stable tPDSTB External reference 0.5 ms
gt)g:;/rgfsiﬂlcm SLt foac Differential clock 300 MHz
CLKXP/CLKXN Differential Clock toxn 46 ns
Input to CLK Output Delay
M.inimu.m CLKXP/CLKXN Clock toxH 15 ns
High Time
Minimum CLKXP/CLKXN Clock
Low Time text 15 ns
POWER REQUIREMENTS
Analog Power-Supply Voltage AVpD 2.7 3.3 \
Analog Supply Current IAVDD (Note 4) 45 49 mA
Digital Power-Supply Voltage DVbD 2.7 3.3 \

W AXIW 5
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MAX5858

10

A4Ax/2x/1x

300Msps

DAC

ELECTRICAL CHARACTERISTICS (continued)

(AVpp = DVpp = CVpp = 3V, AGND = DGND = CGND = 0, fpac = 165Msps, no interpolation, 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
No interpolation 34
fpac = 60Msps 2x interpolation 75
4x interpolation 72
Digital SUbDIY C t (Note 4) | No interpolation 54 61 A
igital Su urrent (Note m
9 PRl pvbD fpac = 165Msps 2x interpolation 146
4x interpolation 140
2x interpolation 172 186
fpac = 200Msps - .
4x interpolation 165 178
Clock Power-Supply Voltage CVpD 2.7 3.3 \Y
foac = 60Msps 25
fpac = 165Msps 69 80
Clock Supply Current (Note 4) IcvbD mA
fpac = 200Msps, 2x interpolation or 4x
. . 80 94
interpolation
Standby Current IstaNDBY | (Note 5) 4.4 4.8 mA
Power-Down Current IPD (Note 5) 1 pA
No interpolation 312
fbac = 60Msps 2x interpolation 435
4x interpolation 426
S No interpolation 504 570
Total Power Dissipation PtoT - - mw
fpac = 165Msps 2x interpolation 780
4x interpolation 762
2x interpolation 891
foac = 200Msps - -
4x interpolation 870
Note 1: Including the internal reference voltage tolerance.
Note 2: Measured single ended with 50Q load and complementary output connected to ground.
Note 3: Guaranteed by design, not production tested.
Note 4: fout = 5MHz.
Note 5: All digital inputs at 0 or DVpp. Clock signal disabled.
0.5mA
TO OUTPUT
PIN 16v
;; 5pF
0.5mA
1. CLK
6 AXIMN




10

Ax/2x/1x

300Msps
DAC
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(AVpp = DVpp = CVpp = 3V +£10%, AGND = DGND = CGND = 0, external reference = 1.2V,

output, Ta = +25°C, unless otherwise noted.)

INTEGRAL NONLINEARITY
vs. DIGITAL INPUT CODE

0.5 g
04 g
03 |z
0.2
& 01
a
S 0
=
0.1
0.2
03
0.4
RL.=0
05
0 150 300 450 600 750 900 1050
DIGITAL INPUT CODE
POWER DISSIPATION
vs. SAMPLING RATE
1200 "
fout = 5SMHz £
1000 E
£ 2x INTERPOLATION
8 A
= 800 B
5 7
2 / 4X INTERPOLATION
S 600
g /’
o
[s 8
400 /
200
0 50 100 150 200 250 300
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INTERNAL REFERENCE VOLTAGE
vs. TEMPERATURE
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MAXI N
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DIFFERENTIAL NONLINEARITY
vs. DIGITAL INPUT CODE

MAX858 t0c02

R.=0
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DIGITAL INPUT CODE

POWER DISSIPATION
vs. SUPPLY VOLTAGE

I I I
4x INTERPOLATION
foLk = 200MHz
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N
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MAXS858 toc05
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—

2x INTERPOLATION
foLk = 200MHz
fout = 5SMHz

NO INTERPOLATION |
foLk = 165MHz
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DYNAMIC RESPONSE RISE TIME

MAX5858 toc08

e

| I“"''"'-'\---\_\_.\_..1.,.-\. r———

i HETIFRITE 200mV/div

e

R =50Q
SINGLE ENDED

10ns/div

no interpolation, Irs = 20mA, differential

POWER DISSIPATION
vs. SAMPLING RATE
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MAX5858

10 300Msps
4X/2x/1x DAC
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(AVpp = DVpp = CVpp = 3V +£10%, AGND = DGND = CGND = 0, external reference = 1.2V, no interpolation, Irs = 20mA, differential
output, Ta = +25°C, unless otherwise noted.)

SPURIOUS-FREE DYNAMIC RANGE SPURIOUS-FREE DYNAMIC RANGE SPURIOUS-FREE DYNAMIC RANGE
vs. OUTPUT FREQUENCY vs. OUTPUT FREQUENCY vs. OUTPUT FREQUENCY
(NO INTERPOLATION, fpac = 165MHz) (NO INTERPOLATION, fpac = 65MHz) (2x INTERPOLATION, fpac = 300MHz)
100 ‘ ‘ ‘ ‘ ‘ ] 100 N T Od\B ks B 100 T T ]
K | Aour= s - 2
90 Aout = 0dB FS AOLJT —5dBES § 20 g 90 Aour = 0dB FS g
80 E 80 : 80 ~ E
) e m—_ 70 ) 70 ~ 'y —_
— S e -W' _____.'—-\ \_ ~—— \\-
Z 60 f 3 60 [—Aour=-6BFS ? 3 60 /,(
x 50 [—Aour=-1208FS z % Aour = -120B FS z 5  Aour =-120B FS1_Aour =-8B FS
&40 %40 % 40
30 30 30
20 20 20
10 10 10
0 0 0
0 10 20 30 40 50 60 70 80 90 0 5 10 15 20 25 30 35 0 10 20 30 40 50 60 70 80
OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz)
SPURIOUS-FREE DYNAMIC RANGE SPURIOUS-FREE DYNAMIC RANGE SPURIOUS-FREE DYNAMIC RANGE
vs. OUTPUT FREQUENCY vs. OUTPUT FREQUENCY vs. OUTPUT FREQUENCY
(2x INTERPOLATION, fpac = 165MHz) (4x INTERPOLATION, fpac = 300MHz) (4x INTERPOLATION, fpac = 165MHz)
100 . 5 100 — 5 100 = o
90 |—Aour =-6dBFS g 90 |-Aout =-60B FS g 90 our _l g
: ! <D g e T |f
80 Y — N 80 — Y RJV—\ 80 F—= S Z _/\\
70 - ~ 70 = 70 A
g N g o | Aout = 0dB FS g o Aoyt = -6dB FS
S 50 | hour =008 7S S 50 [four=-1288FS S 50 [-Aour=-12d8Fs
& 50 [“Agyr=-12dBFS x 5 x 5 ouT = S
& 40 & 40 & 40
30 30 30
20 20 20
10 10 10
0 0 0
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 0 3 6 9 12 15 18 2
OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz)

8 MAXIMN




10 300Msps
4X/2x/1x DAC
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(AVpp = DVpp = CVpp = 3V +£10%, AGND = DGND = CGND = 0, external reference = 1.2V, no interpolation, Irs = 20mA, differential
output, Ta = +25°C, unless otherwise noted.)

SPURIOUS-FREE DYNAMIC RANGE SPURIOUS-FREE DYNAMIC RANGE
vs. TEMPERATURE (NO INTERPOLATION, vs. OUTPUT FREQUENCY FFT PLOT
foac = 165MHz, fout = 5SMHz) (NO INTERPOLATION, fpac = 165MHz) (£2MHz WINDOW)
100 T T T \ 5 100 ] g * [iorc= 1502 g
- = E £ DAC = H
90 Aour=0dB FS__Agyr =-12dBFS____| g 90 Ta=-10°C g 10 four = 9.7MHz g
80 i K 80 ‘ Ta=+25°C K -20 | Aoyt =-60B FS. 2
= Y —
70 70 E -3
= 60 ? = 60 — 5 -40
g g | <
g 50 f——Aour=-6dBFS = 50 Tp = +85°C > S 50
o
% 40 % 40 S -60
0 30 310
20 20 -80
10 10 - -90
Aout = 0dB FS
0 0 ouT 100
-40 15 10 35 60 85 0 10 20 30 40 50 60 70 80 90 77 82 87 92 97 102 107 112 117
TEMPERATURE (°C) OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz)
FFT PLOT FOR NYQUIST WINDOW FFT PLOT FOR DAC UPDATE NYQUIST FFT PLOT FOR DAC UPDATE NYQUIST
(NO INTERPOLATION, fpac = 165MHz, WINDOW (100MHz) (2x INTERPOLATION, WINDOW (100MHz) (4x INTERPOLATION,
fout = 10MHz, Aout = 0dB FS) foac = 200MHz, foyt = 10MHz, Aoyt = 0dB FS) foac = 200MHz, foyt = 10MHz, Aoyt = 0dB FS)
0 g 0 ] 0 3
-10 g -10 2 -10 z
-20 z -20 H -20 2
— 30 -3 30
5% -40 95 -40 -"5 40
& -50 = 50 = 50
S 60 g 60 3 60
5 -70 5 -70 5 -70
o
5 % % -80 % -80
-90 -90 -90
-100 -100 -100
-110 -110 -110
-119 -119 -119
0 1650 3300 4950 6600 8250 0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
825 2475 4125 5775 7425 OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz)

OUTPUT FREQUENCY (MHz)
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MAX5858

10 300Msps

4x/2x/1x DAC
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(AVpp = DVpp = CVpp = 3V +£10%, AGND = DGND = CGND = 0, external reference = 1.2V, no interpolation, Irs = 20mA, differential
output, Ta = +25°C, unless otherwise noted.)

2-TONE IMD PLOT
(NO INTERPOLATION, fpac = 165MHz)

8-TONE MTPR PLOT (NO INTERPOLATION,
foac = 165MHz, fcenter = 19.9503MHz)

8-TONE MTPR PLOT (4x INTERPOLATION,
fpac = 286.4MHz, fcenTER = 29.9572MHz,

)
0 T T 8 0 o 0 T T 3
Aout =-60B FS fr1=4.9448MHz | £ Aout = 18dB FS & Aour = 18dB FS £
10 I'BW=1MH: fry = 5.0656MHz | 10 FBw=3mH: g 10 I"Bw = aMH: g
-20 K 20 n ! \ ES 20 } } } P K
£ -3 fr1 fr2 T 30 | | | ) le| | | | | |
=2 <) y fra T g D fra ig
= -40 e o 40 |, |
u R & T2 i T2 /
S 50 S -50 frs fr7 S 50 frs fr7
5 60 S g0 | N/ 5 60 |— AN -
e T - d f & fr3 frg
5 E 2xfry-fr 2xfrp-fr1 5 8 5 E M
o -0 / o -10 F > -0 F
-80 i ¥ -80 3 -80
-90 | { -90 wttdlla i T Ll ol ot bl o b 0 e “u“r ikt ‘r‘ T Iuw m t‘w‘\ " ‘u”“u‘.
-100 -100 -100
45 47 49 5.1 53 55 185 190 195 200 205 210 215 285 290 295 300 305 310 315
OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz)

fr1 = 18.8022MH:z
fro = 19.0237MHz
fr3 = 19.2654MHz
fr4 = 19.6481MHz

frs = 20.2524MHz
fre = 20.5344MHz
fr7 = 20.8365MHz
frg = 21.1386MHz

fr1 = 28.7597MHz
fr2 = 29.1008MHz
fr3 = 29.3628MHz
fr4 = 29.6862MHz

fr5 = 30.2281MHz
fr6 = 30.5952MHz
fr7 = 30.8924MHz
frg = 31.1546MHz

8-TONE MTPR PLOT FOR DAC UPDATE
(WITHIN A NYQUIST WINDOW)
(x4 INTERPOLATION, fpac = 286.4MHz, fcenTEr = 20MHz,

ACLR UMTS PLOT
(NO INTERPOLATION, fpac = 122.88MHz,

8-TONE MTPR PLOT FOR NYQUIST WINDOW
(NO INTERPOLATION, fpac = 165MHz,

fceENTER = 19.9569MHz, AguT = -18dB FS) INPUT TONES SPACED 300kHz APART,Aout = -18dB FS) foaTA = 122.88MHz, fcenTer = 30.72MHz)
1 g -10 : g 2 T 1 g
MTPR = 76dBc 3 Pl | >l -30 |‘-- —— :
-10 2 20 — — 2 _ 2
| ) b 35.8VHz E -40 { ! ACLR=63dB | |%
-20 = -30 T —t = =
— — ' | AIN-BAND-RANGE 50 |
&g %0 5 40 |~ B: OUT-OF-BAND RANGE )
=3 = 1 = -60
&= 40 & 50 : &
= = - g -0
3 -50 S -60 T a
& & ' = -80
2 -60 2 -70 . é .
' -90 - -1
'é -70 'é -80 : | " b 3 ——
-80 .90 -100
-110
-90 -100
-120
-100 Ml i — -110 -125
100 1730 3360 4990 6620 8250 10 286 572 858 1144 1432 0 6.14MHz/div 61.44
915 2525 4175 5805 7435 152 429 715 1001 1287 OUTPUT FREQUENCY (MH2)
OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz)
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10 300Msps
4X/2x/1x DAC
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(AVpp = DVpp = CVpp = 3V +£10%, AGND = DGND = CGND = 0, external reference = 1.2V, no interpolation, Irs = 20mA, differential
output, Ta = +25°C, unless otherwise noted.)

ACLR WITH UMTS PLOT ACLR WITH UMTS PLOT ACLR WITH UMTS PLOT
(NO INTERPOLATION, fpac = 122.88MHz, (2x INTERPOLATION, fpac = 245.76MHz, (2x INTERPOLATION, fpac = 245.76MHz,
foaTa = 122.88MHz, fcenTer = 30.72MHz) foaTA = 122.88MHz, fcenTeR = 30.72MHz) fpaTa = 122.88MHz, fcenTer = 30.72MHz)
25 —_— -25 - -25 <
30 ACLR =630 1% 30 l"l — I o 1 g
40 o E 40 1L ACLR=63dB——{¢ 40 ACLR = 63dB 5
-50 -50 -50
g 60 2 -60 S 60
70 £ -0 70
e e e
e -80 e 80 N = -80 -
o o a 1
S -0 [ A 5 -0 o= = 5 -9 - i
-100 -100 -100
-110 -110 -110
-120 -120 -120
-125 -125 -125
0 12.288MHz/div 122.88 0 6.14MHz/div 61.44 0 12.288MHz/div 122.88
OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz) OUTPUT FREQUENCY (MHz)
oggo
oo oo [
A 9(MSB)/
1 DA9/PD |O DAC (DACEN =0) DAC (DACEN = 1)
1
A 8/DAC
O PD=0 DAC
2 DA8/DACEN 1 PD=0 DAC
X PD=1 X )
A 7/ 2
3 DA7/F2EN | O F1EN
ax (FIEN 1 )
A 6/ 1
4 DAG/FIEN |O
1 2x
5 DA5/G3 A 5/ A 3
6, 19, 47 DGND
7,18, 48 DVpD
8 DA4/G2 A a4/ A 2
9 DA3/G1 A 3/ A 1

MAXIN 11
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MAX5858

10

A4Ax/2x/1x

300Msps

DAC

gooog@o)
oo oo a
10 DA2/GO A 2/ A o
11 DA1 A 1
12 DAO A O(LSB)
13 DB9 B '9(MSB)
14 DBS8 B 8
15 DB7 B 7
16 DB6 B 6
17 DB5 B 5
20 CLK
IDE DAC
21 IDE A(DA9 DAO ) IDE A
CLK B CLK
22 DB4 B 4
23 DB3 B 3
24 DB2 B 2
25 DB1 B 1
26 DBO B O(LSB)
27 CTW =7
28, 34 I.C.
29, 33 CGND
30 CLKXP COND CLKXN CLKXP 0.01pF
31 CLKXN | ~onD CLKXP CLKXN 0.01pF
32 CVbp
35 REN REN AGND 1.24v
I/O REFO
36 REFO 1.24v REFO
REFO  AGND O.1uF
37,38 N.C.
39 REER 32 X Vegro/Rer RSET REFR-AGND
40, 46 AVpp
41 OUTNB B (
42 OUTPB B ( )
43 AGND
44 OUTNA A (
45 OUTPA A ( )
— EP
12 AXIM




Ax/2x/1x

10

300Msps

DAC

gbooooooboooon

DVpp  CVpp  AVpp CLKXP  CLKXN CLK
| |
NI/ + +
MAX5858
3 OUTPA
10 10 2x DIGITAL 10 2x DIGITAL 10 10-BIT
DA9-DAO INPUT INTERPOLATION INTERPOLATION 300MH:;
|: REGISTER ﬁ> FILTER ﬁ> FILTER ﬁ> DAC ’
e L 3 OUTNA
> OUTPB
10 10 2x DIGITAL 10 2x DIGITAL 10 10-BIT
DB9-DB0O INPUT INTERPOLATION INTERPOLATION 300MH;
|: REGISTER ﬁ> FILTER ﬁ> FILTER DAC ’
A _/“ [ OUTNB
IDE —1 F1EN A
F2EN
|
CW > CONTROL REGISTER 1.24V REFERENCE AND CONTROL AMPLIFIER
A A
%7DGND *CGND Y REFO REN  REFR WGND
Rser L
00 1uA
MAX5858 10 DAC DAC
0.7us
MAX5858 DACOOOOOOOO
2  DAC 2x/4x
N MAX5858 A 8
1.24V DAC
2mA 20mA Ccw
1
MAX5858 165MHz DAC A
300MHz 2
G3 GO A
0.05dB -0.4dB 0.35dB ( 3
2 4x )
2x ax DAC  ppoooOoO000O00DD0O000
4
4 MAX5858
odB
MAXS858 MAX5858
3 1uA 4.4mA
MAX5858
0.7us
W Z1X1/W 13

8G8GXVIN



MAX5858

A4Ax/2x/1x

10 300Msps

DAC

oooooo DAC
MAXS858 43 23 FIR 60dB
2 3
F1EN F2EN 1
F1EN 1
2x F2EN 2 2)
4x
) FIEN = 5 Sin()/x
F2EN = O ( 1x
) 1Ix
FIEN = O F2EN = 1 2 3 MAXS858  4x
(2 )
+10MHz 20MHz IF
MAX5858 5
2x 4x 4
O1. d0ooooooooooogog
MSB LSB
PD | DACEN | F2EN | FIEN | @3 G2 Gl 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.
F2EN Filter Enable. When F2EN = 1 and F1EN = 1, 4x interpolation is enabled. When F2EN = 0, the interpolation
mode is determined by F1EN.
F1EN Filter Ena.ble..Wh.en F1EN = 1 and F2EN = 0, 2x interpolation is active. With FIEN = 0 and F2EN = 0, the
interpolation is disabled.
G3 Bit 3 (MSB) of Gain Adjust Word.
G2 Bit 2 of Gain Adjust Word.
Gl Bit 1 of Gain Adjust Word.
GO Bit 0 (LSB) of Gain Adjust Word.

gz, 0oogn

03. bogooo

_'V'ODE _ PD | DACEN | F2EN | FIEN GAIN ADJUSTMENT ON o3 | e | o1 | co
No interpolation 0 1 0 0 CHANNEL A (dB)
2x interpolation 0 1 0 1 +0.4 0 0 0 0
4x interpolation 0 1 1 1 0
Standby 0 0 X X -0.35 1 1 1 1
Power-down 1 X X X
Power-up 0 1 X X

X = Don't care.

F1EN =0, F2EN = 1 illegal.

14
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10 300Msps
4X/2x/1x DAC

SINGLE SUPPLY FS ANALOG OUT
2.7VT03.3V MAINTAINED OVER
ENTIRE SUPPLY RANGE
2.7VT033V
L e e el I el e e e e |
! 1
SINGLE 10-BITBUS |
SAVESIOPINS | DATA I INTERPOLATING CH-1 1
\ : LATCH FILTERS DAC AOUTL
li 10-BIT — 4xi2x |
DIGITAL BASEBAND > INTERLEAVE !
OFDM PROCESSOR DATA 1
QAM-MAPPER > LATCH 1
DATA || INTERPOLATING CH-2 !
I LATCH FILTERS DAC AOUT2
| 10-BITBUS || 4x/2x
! :
! 1
! 1
1
DIV-4 1
™M DIV-2 1
- DIV-1 I
ol ! :
DATA CLOCK OUT v _______ [ L______ J
foaTa = 71.6MHz
CLOCK SOURCE
fpac = 286.4MHz
2.
04. 0O0odog
OPTION SOLUTION ADVANTAGE DISADVANTAGE
* No interpolation . .
1 . 26x oveF;sam le * Low data rate « High order filter
U E * Low clock rate « Filter gain/phase match
* fpac = fpaTa = 78MHz
< No interpolation
2 * 8x oversample = Lower order filter * High clock rate
* fpac = fpDATA = 240MHz « Filter gain/phase match * High data rate
e Push image to fiuace = 210MHz
e 4x interpolation * Low data rate
3 e fpac = 286.4MHz, fpaTa = 71.6MHz | « Low order filter - None
« Passband attenuation = 0.1dB * 60dB image attenuate
* Push image to 256MHz » Filter gain/phase match

MAXIN 15
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16

10
4x/2x/1x

300Msps

Lr) SOLUTION 1 IMAGE SEPARATION = 18MHz
w LESS THAN ONE OCTAVE
L() HIGH ORDER ANALOG FILTER
fout IMAGE foac IMAGE
20MHz £10MHz foac - fout 78MHz foac + fout
48MHz 108MHz
FREQUENCY AXIS NOT TO SCALE
SOLUTION 2
LOWER ORDER
ANALOG FILTER IMAGE SEPARATION = 180MH:
HIGH-SPEED CLK = 240MHz
fout IMAGE fpac IMAGE
20MHz foac - four 240MHz fpac + four
BW = +10MHz 210MHz 270MHz
FREQUENCY AXIS NOT TO SCALE
SOLUTION 3
SIMPLE ANALOG FILTER
NEW FIRST IMAGE SEPARATION > 3 OCTAVES
N DIGITAL FILTER K
% ATTENyTlON >60dB -’
fout foaTA IMAGE foac IMAGE
20MHz 71.6MHz foac - four 286MHz fpac + fout
BW = +10MHz 256MHz 316MHz
FREQUENCY AXIS NOT TO SCALE
3. MAX5858 4x
4x
MAX5858
ooooooad
60dB 3 DAC
CLKXP CLKXN
/ CLK CLKXP CLKXN
0 300MHz( 5 )
71.6MHz CLK (felk
165MHz 10pF )

MAXIMN




10 300Msps

AX/2x/1x DAC
OPTIONAL EXTERNAL BUFFER 1
FOR HEAVIER LOADS o —
REN AGND <
J
MNAXIV
1.24V
MAX4040 BANDGAP
REFERENCE
g
? + . REFO >
—T_ Ccomp* ——— CURRENT- Ies
= o rerr| REF SOURCE ARRAY |
AGND < + ’7
IRer = ? Rser
SET 1T MAXIM
= — MAX5858
AGND
*COMPENSATION CAPACITOR (Ccomp = 100nF).
4. 1.24V IFS
Oo0o0ooooooooooa gooooooa
MAX5858 50ppnv/ 1.24Vv MAX5858
REN AV REFO
REFO ( 5
1.24VvV 25ppm/
REN AGND MAX6520
REFO  1.24V(50uA) REFO
oo0oooooag

MAX5858 2 MAX5858 165MHz
(Igs) DAC 300MHz

lps = 32 X Irer

_ 6 DAC 4x
|REF (Irer =
Vrero/Rser) - ks CLKXP CLKXN

« 4 MAX5858 DAC CLKXP/CLKXN

[=3
DAC

MAXIN 17
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MAX5858

10

A4Ax/2x/1x

300Msps
DAC

Y AVpp
S +
104F 0.1pF
TI
REN AGND ¢
J
1.24v
AVoo BANDGAP
REFERENCE
EXTERNAL REFO
+1.24V -
REFERENCE |
—— CURRENT- FS
/VI/]XI/I/IL REFR SOURCEARRAY | ™
MAX6520 — —~ * ’7
AGND
RseT
NI/
— MAX5858
AGND
5. MAX5858
O5. OO0oooog
DIFFERENTIAL CLOCK CLK OUTPUT DAC RATE MAX SIGNAL
F2EN | FIEN | EREQUENCY (feLkpiFr) (MH2) (MH2) (foac) NTERPOLATION | BANDWIDTH (MH2)
0 0 0to 165 FCLKDIFF fCLKDIFF 1x 82
0 1 0 to 300 FCLKDIEE/2 fCLKDIFF 2x 63
1 1 0 to 300 fCLKDIFF/4 fCLKDIFF ax 31
1 0 lllegal
MAX5858 O00o00ooooa
IDE
DAC Ooo000ooooooooooooooog
A B MAX5858
CLK QAM/OFDM
A CLK
8
CLK DAC
( A B) MAX5858
10 1
7
18 MAXIMN




10 300Msps
4X/2x/1x DAC

ot _\_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_\I
t t
CXD CXD
o Wm
L fowH
cw \
t
cws
CLK
DAO-DAY/
CONTROL WORD DAN><><>< CONTROL WORD) ><><><DAN+1
DB0-DB9 DBNXXX XXXDBN+1
Ipcsr IDcHR
1-THE DIAGRAM SHOWS 4x INTERPOLATION MODE.
6. (IDE )
e _\_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_\_/_\I
t t
CcXD CXD

e Wm
CLK / \
DAO-DA9 DAN DBn+1 DAN+1 XXX DBpn+2 XXX DAN+2

focsr tpcsk tDcHF
<> < >l >

B % >

A
\
A
/

1-THE DIAGRAM SHOWS 4x INTERPOLATION MODE.

7. (IDE )

MAXIN 19
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MAX5858

10 300Msps
4X/2x/1x DAC

AVpp DVpp CVpp AVpp DVpp CVpp

50Q Vouta 50Q
SINGLE ENDED

OUTPA

DAO0-DA9 12

¢:> MAXIM
MAX5858

10

DAO-DA9 1/2

1000 = ¢> MAXIM
MAX5858

10

DB0-DB9 12

VAKX

500 Vous, 500
SINGLE ENDED
OUTPB OUTPB
DBO-DBY 12
o L ¢:> MAXIM
MAX5858 10 MAX5858
OUTNB

10
OUTNB
500 50Q —
AGND DGND CGND AGND DGND CGND —

8 9. DC
oobcOoOOn 000000000000000000000
9 MAX5858 DC MAX5858
DAC I/Q
10MHz (EMI)
MAX5858
DC
DC
0.7V 1.0V MAX5858
1/Q 2.85V(+5%) 0.7V
10v DC PCB( )
MAX5858
MAX5858
(AGND CGND
DGND)

20 MAXIMN




10 300Msps
AX/2x/1x DAC
EP
3 1
/ (IR)
/ EP
(Bmm x 5mm)
DAC
DAC
MAX5858 48
MAX5858 (AVpp) (OVpp)  TQFP-EP 3x3(C ) (
(CVDD) 3 0.3mm
1 1.2mm)
3 (AVpp DVpp CVpp)

(AGND DGND CGND)
10pF LC

O.1pF

0 O OElectrical CharacteristicsIO O OO0 O0OO0O00ODO
0000000000 ODbVppdAVppOOOCVYppd O
oooilisomvO O O0O0O0OO0O0O0O0OO0OOO0OO0oOOoOO0O0O

00000000000
ooo
48  TQFP-EP

03a = 37°C/W
125
300Msps DAC
+85
MAX5858 48 TQFP-EP

DAC AC

(EP)

MAXIN

oobooooboooboboooo
00000000000 (ACLR)

ACLR
B
WCDMA(
) ACLR
RF

000000 (THD)
THD (

) RMS RMS

Ul 02 \ja2 sxya2 2\ ot
THD= 20 x log (V2 +V32 +V42. +. VN )/VlE

Vq Vo oV 2 N

OO0DO00DO0O0DOOoOoDOooooo(SFDR)

SFDR ( ) RMS
RMS
SFDR dBc
DAC dB FS
SFDR

21
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MAX5858

10 300Msps

A4Ax/2x/1x

DAC

oooooooooMTPR)

DAC
( 3 ) MTPR

CDMA
GSM/EDGE
4 8

000000 (IMD)

IMD 3 ( ) IMD
dBc

00000000 00000O00O
000000 (INL)

(INL)
DAC
000000 (DNL)
(DNL)
1 LSB DNL 1LSB
ooooooO
DAC
LSB

22

gogo

IREF X 32

gboobogood

gboooobgo
DAC

011..111 100...000

pV-s

ERERERERN

REFO

DAC

TRANSISTOR COUNT: 178,376
PROCESS: CMOS

MAXIMN



10
AX/2x/1x

300Msps

DAC

goood
(

http://japan.maxim-ic.com/packages )

T0P VIEW

BOTTOM VIEW

o
}<\ -

EXPOSED PAD 50 MAx
(Note 102
EXPOSED PAD
CORNER TAB DETAIL

EVEN LEAD SIDES

A  ——

vge

100 REF,

DETAIL *B”

WITH LEAD FINISH

ree

{
T

VAKX /

vi

N ! PapeiETARY DN
BASE METAL TMEPACKAGE OUTLINE,

32/48L, 7x7xL0 MM TRFP WITH EP OPTION

APPROVAL DOCLMENT CONTROL 1O

21-0065

=
e 4

ND TOLERANCING CONFORM TO ANSI Y14,5-1982.
[S LOCATED AT MOLD PARTING LINE AND COINCIDENT WITH LEAD, WHERE LEAD EXITS
PLASTIC BODY AT BOTTOM OF PARTING LINE.
DIMENSIONS DL AND EL DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLE MOLD PROTRUSION IS 0254 MM ON DI AND El DIMENSIONS,
. THE TOP OF PACKAGE [S SMALLER THAN THE BOTTOM OF PACKAGE BY 015 MILLIMETERS.
DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. ALLOWABLE DAMBAR PROTRUSION SHALL BE 0.08 MM
TOTAL IN EXCESS OF THE b DIMENSION AT MAXIMUM MATERIAL CONDITION.
CONTROLLING DIMENSION: MILLIMETER
THIS OUTLINE CONFORMS TO JEDEC PUBLICATION 95 REGISTRATION MO-136, VARIATIONS AC AND AE.
. LEADS SHALL BE COPLANAR WITHIN 004 INCH.
EXPOSED DIE PAD SHALL BE COPLANAR WITH BOTTOM OF PACKAGE WITHIN 2 MILS <05 MM,
. DIMENSIONS X & Y APPLY TO EXPOSED PAD (EP> VERSIONS ONLY. SEE INDIVIDUAL PRODUCT
DATASHEET TO DETERMINE IF A PRODUCT USES EXPOSED PAD PACKAGE.

w e

an

SOONG

JEDEC VARIATION
5 ALL DIMENSIONS IN MILLIMETERS
; ac aE
L MIN, NOM, MAX. MIN, NOM. MAX.
A T T 1.20 Hor ot 1.20
AL 0.05 010 015 0.0S o.10 0.15
Az 095 1.00 105 0.95 1.00 105
) 9.00 BSC. 5.00 BSC.
n 7.00 BSC. 7.00 BSC.
3 9.00 BSC 9.00 BSC
£ 7.00 BSC 7.00 BSC
L 045 | 060 | 075 045 | 060 | 075
M 015 | e = 014 | e e
N 32 48
e 0.80 BSC. 0.50 BSC.
b 0.30 037 0.45 0.17 .22 0.27
b1 0.30 035 0.40 017 0.20 0.23 /VI /J ‘( I /VI
*X 320 3.30 380 370 4.00 4.30 PROPRIETARY INFORNATION
*Y 320 3.50 3.80 370 4.00 4.30 TE PACKAGE OUTLINE,
* EXPOSED PAD 32/48L, 7x7x10 MM TQFP_WITH EP OPTION
(Note 10> APPROVAL TOCUNENT CONTREL NG, =V (o
21-0065 £ ‘/a

48L,TQFP.EPS

<FIN- TP RREH

0169-005100000000003-30- 1600001000
TEL. (03)3232-6141 FAX. (03)3232-6149

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600 23

© 2003 Maxim Integrated Products

MAXIM s a registered trademark of Maxim Integrated Products.
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