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ABSOLUTE MAXIMUM RATINGS

Vpp to GND, OVpp to OGND. ..o -0.3Vto +3.3V
GND t0 OGND .....ooiiiiiiiiiiiii e -0.3V to +0.3V
A+, IA-, QA+, QA-, ID+, ID-, QD+, QD-, REFP, REFN,

REFIN, COMto GND..................oo -0.3V to (Vpp + 0.3V)
DDO0-DD9, SCLK, DIN, CS, CLK,

DAO-DA7 to OGND .......ccccooviiiiiiiennn, -0.3V to (OVpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
48-Pin Thin QFN (derate 26.3mW/°C above
F70%C) oo, 2.1W

Thermal ReSiStance OyA.........oovvviiieieiiiiiiiiiie +38°C/W
Operating Temperature Range ..................... 40°C to +85°C
Junction Temperature ...........cooovvviiiiiii +150°C
Storage Temperature Range ..........cccoceviee. -60°C to +150°C

Lead Temperature (soldering, 10s)

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

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz, ADC input amplitude = -0.5dBFS,
DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CRerN = Ccom = 0.33pF, Xcvr mode, unless
otherwise noted. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER

| symsoL |

CONDITIONS

MIN TYP

MAX

UNITS

POWER REQUIREMENTS

Analog Supply Voltage

VDD

2.7 3.0 3.3

Output Supply Voltage

OVbb

1.8 VbD

VbD Supply Current

ADC operating mode, fiN = 5.5MHz, foLk =
40MHz, DAC operating mode, fout = 2.2MHz

25.2 32

ADC operating mode (Rx), fiN = 5.5MHz,
fcLk = 40MHz, DAC digital inputs at zero or
OVpbb

21

DAC operating mode (Tx), fouTt = 2.2MHz,
fcLk = 40MHz, ADC off

12.8

Standby mode, DAC digital inputs and CLK
at zero or OVpp

2.0

Idle mode, DAC digital inputs at zero or
OVpp, fcLk = 40MHz

11

mA

Shutdown mode, digital inputs and CLK at
zero or OVpp, CS = OVpp

pA

OVpD Supply Current

ADC operating mode, fiN = 5.5MHz, fcLK =
40Msps, DAC operating mode, fouT =
2.2MHz

3.8

mA

Idle mode, DAC digital inputs at zero or
OVpp, fcLk = 40MHz

37.4

Shutdown mode, DAC digital inputs and
CLK at zero or OVpp, CS = OVpp

uA
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz, ADC input amplitude = -0.5dBFS,
DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CREFN = Ccom = 0.33pF, Xcvr mode, unless
otherwise noted. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
ADC DC ACCURACY
Resolution 8 Bits
Integral Nonlinearity INL +0.15 LSB
Differential Nonlinearity DNL No missing codes over temperature +0.15 LSB
Offset Error Residual DC offset error +0.22 +5 %FS
Gain Error Includes reference error +0.48 +5 %FS
DC Gain Matching +0.03 +0.25 dB
Offset Matching +3 LSB
Gain Temperature Coefficient +42 ppm/°C
o Offset error (Vpbp £5%) +0.2
Power-Supply Rejection PSRR - LSB
Gain error (Vpp 5%) +0.07
ADC ANALOG INPUT
Input Differential Range ViD Differential or single-ended inputs +0.512 Vv
Input Common-Mode Voltage VoD /2 v
Range
RIN Switched capacitor load 120 kQ
Input Impedance
CIN 5 pF
ADC CONVERSION RATE
Maximum Clock Frequency foLK (Note 2) 40 MHz
Channel | 5
Data Latency Clock
Channel Q 55 cycles
ADC DYNAMIC CHARACTERISTICS (Note 3)
) . ) fiIN = 5.56MHz 47 48.5
Signal-to-Noise Ratio SNR dB
fIN = 20MHz 48.2
i _to-Noi i i fiIN = 5.5MHz 46.5 48.4
Slgpal to-Noise and Distortion SINAD IN oB
Ratio fiIN = 20MHz 48.2
) ) fiIN = 5.5MHz 58 70
Spurious-Free Dynamic Range SFDR dBc
fiIN = 20MHz 70
) o ) fiIN = 5.56MHz -75.4
Third-Harmonic Distortion HD3 dBc
fiIN = 20MHz -75
Intermodulation Distortion IMD f1 = 2MHz, -7dBFS; fo = 2.01MHz, -7dBFS -66 dBc
Third-Order Intermodulation IM3 | f1 = 2MHz, -7dBFS; f2 = 2.01MHz, -7dBFS 70 dBc
Distortion
o ) fiIN = 5.56MHz -71 -57
Total Harmonic Distortion THD dBc
fiIN = 20MHz -70

MAXIMN 3

G98SXVIN



MAX5865

BIRIIFE. oz taerd

40Msps 12 #) Bl i

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz, ADC input amplitude = -0.5dBFS,
DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CrRerp = CRerN = Ccom = 0.33pF, Xcvr mode, unless
otherwise noted. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

Large-Signal Bandwidth FBW AIN = -0.5dBFS 440 MHz
Aperture Delay 3.3 ns
Aperture Jitter 2.7 PSRMS
Overdrive Recovery Time 1.5 x full-scale input 2 ns
ADC INTERCHANNEL CHARACTERISTICS
- fiNx = 5.5MHz at -0.5dBFS, fijny = 0.3MHz at
Crosstalk Rejection -0.5dBFS (Note 5) -75 dB
Amplitude Matching fiIN = 5.5MHz at -0.5dBFS (Note 6) +0.05 dB
Phase Matching fiIN = 5.5MHz at -0.5dBFS (Note 6) +0.2 Degrees
DAC DC ACCURACY
Resolution N 10 Bits
Integral Nonlinearity INL +1 LSB
Differential Nonlinearity DNL Guaranteed monotonic +0.5 LSB
Zero-Scale Error Residual DC offset +3 LSB
Full-Scale Error Include reference error -35 +35 LSB
DAC DYNAMIC PERFORMANCE
DAC Conversion Rate (Note 2) 40 Msps
Noise over Nyquist ND fout = 2.2MHz, foLk = 40MHz -130.6 dBc/Hz
Output-of-Band Noise Power fout = 1.2MHz, fcLk = 22MHz, )
Density No offset = 10MHz 130.9 dBeHz
Glitch Impulse 10 pVs
f = 40MHz f =2.2MHz 59 72.3
Spurious-Free Dynamic Range SFDR CLK OuT dBc
fcLk = 22MHz fouT = 200kHz 73.5

Total Harmonic Distortion

THD f = 40MHz, f =2.2MH -7 -58. B
(to Nyquist) CLK = 40MHz, fouT z 0 58.5 d
Signal-to-Noise Ratio _ _
(to Nyquist) SNR fcLk = 40MHz, fout = 2.2MHz 57 dB
DAC INTERCHANNEL CHARACTERISTICS
DAC-to-DAC Output Isolation fouTx, Y = 2.2MHz, fouTx, Y = 2.0MHz 80 dB
Gain Mismatch Between DAC
Outputs fouTt = 2.2MHz, fcLk = 40MHz 0.05 dB
Phase Mismatch Between DAC fouT = 2.2MHz, foik = 40MHz £0.15 Degrees

Outputs
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz, ADC input amplitude = -0.5dBFS,
DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CREFN = Ccom = 0.33pF, Xcvr mode, unless
otherwise noted. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS

DAC ANALOG OUTPUT
Full-Scale Output Voltage VEs +400 mV
Output Common-Mode Range 1.29 1.5 \
ADC-DAC INTERCHANNEL CHARACTERISTICS
ADC-DAC Isolation %%?CZ'“__“ N ;',\“/‘Ia; fc'i'l"fjoﬁi four = 75 B
ADC-DAC TIMING CHARACTERISTICS
85;5;85;; lvill?dc Channel-| tDol Figure 3 (Note 4) 7.4 9 ns
gtpr?:ljzaQ\;g%C Channel-Q tboQ Figure 3 (Note 4) 6.9 9 ns
IT—ilfn,ZC Data to CLK Fall Setup bS] Figure 4 (Note 4) 10 ns
_Cr)i—rg)eAC Data to CLK Rise Setup 1psQ Figure 4 (Note 4) 10 ns
CLK Fall to I-DAC Data Hold Time tDHI Figure 4 (Note 4) 0 ns
CLK Rise to Q-DAC Data Hold Time tDHQ Figure 4 (Note 4) 0 ns
Clock Duty Cycle 50 %
CLK Duty-Cycle Variation +15 %
Digital Output Rise/Fall Time 20% to 80% 2.6 ns
SERIAL INTERFACE TIMING CHARACTERISTICS
E?:llirr]sgt lé(é?j(?igg to Rising Edge tcss Figure 5 (Note 4) 10 ns
DIN to SCLK Setup Time tDS Figure 5 (Note 4) 10 ns
DIN to SCLK Hold Time tDH Figure 5 (Note 4) 0 ns
SCLK Pulse Width High tCH Figure 5 (Note 4) 25 ns
SCLK Pulse Width Low tcL Figure 5 (Note 4) 25 ns
SCLK Period tcp Figure 5 (Note 4) 50 ns
SCLK to CS Setup Time tcs Figure 5 (Note 4) 0 ns
CS High Pulse Width tcsw Figure 5 (Note 4) 80 ns
MODE RECOVERY TIMING CHARACTERISTICS

From shutdpwn to Rx mode, Figure 6, ADC 20

settles to within 1dB
Shutdown Wake-Up Time tWAKE,SD us

From shutdpwn to Tx mode, Figure 6, DAC 40

settles to within 10 LSB error

MAXIMN 5
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz, ADC input amplitude = -0.5dBFS,
DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CREFN = Ccom = 0.33pF, Xcvr mode, unless
otherwise noted. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

MAX5865

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

From idle to Rx mode with CLK present

during idle, Figure 6, ADC settles to within 10

1dB SINAD
Idle Wake-Up Time (with CLK) tWAKE,STO us

From idle to Tx mode with CLK present

during idle, Figure 6, DAC settles to 10 LSB 10

error

From standby to Rx mode, Figure 6, ADC 10

settles to within 1dB SINAD
Standby Wake-Up Time tWAKE,ST1 us

From standby to Tx mode, Figure 6, DAC 40

settles to 10 LSB error
Enable Time from Xcvr or Tx to Rx | tENABLE, Rx | ADC settles to within 1dB SINAD 10 ys
Enable Time from Xcvr or Rx to Tx | tENABLE, Tx | DAC settles to 10 LSB error 10 us
INTERNAL REFERENCE (REFIN = Vpp. VREFP, VREFN and Vcom are generated internally.)
Positive Reference VREFP - VCOM 0.256 \
Negative Reference VREFN - Vcom -0.256 Vv

Vbp/2 Vbp/2
Common-Mode Output Voltage Vcom 2015 Vpp/ 2 £ 015 \
Differential Reference Output VREF VREFP - VREFN +0.49 +0.512 +0.534 \
Differential Reference
+ o

Temperature Coefficient REFTC 30 ppm/*C
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM
Sink Current ISINK 2 mA
BUFFERED EXTERNAL REFERENCE (REFIN = 1.024V. VRerp, VREFN, and Vcom are generated internally.)
Reference Input VREFIN 1.024 V
Differential Reference Output VDIFF VREFP - VREFN 0.512 Vv
Common-Mode Output Voltage Vcom Vpp/ 2 \%
Maximum REFP/REFN/COM | > mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
REFIN Input Resistance >500 kQ
REFIN Input Current -0.7 pA
DIGITAL INPUTS (CLK, SCLK, DIN, CS, DD0-DD9)
Input High Threshold VINH DDO-DD9, CLK, SCLK, DIN, CS %CDXD \

6 MAXIMN
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ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz, ADC input amplitude = -0.5dBFS,
DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CREFN = Ccom = 0.33pF, Xcvr mode, unless
otherwise noted. Typical values are at Ta = +25°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Low Threshold VINL DDO-DD9, CLK, SCLK, DIN, CS %\S/DXD \Y
Input Leakage DN DDO0-DD9, CLK, SCLK, DIN, CS = OGND or 45 UA
OVpD
Input Capacitance DCIN 5 pF
DIGITAL OUTPUTS (DA0-DA7)
0.2 x
Vol L Y | = 200pA v
Output Voltage Low oL SINK 00u OVop
Output Voltage High V. | = 200pA 0.8x v
p g g OH SOURCE = M OVbD
Tri-State Leakage Current ILEAK 5 pA
Tri-State Output Capacitance Cout 5 pF

Note 1:

Note 2:
Note 3:

Note 4:
Note 5:

Note 6:

Specifications from Ta = +25°C to +85°C are guaranteed by product tests. Specifications from Ta = +25°C to -40°C are
guaranteed by design and characterization.

The minimum clock frequency for the MAX5865 is 22MHz.

SNR, SINAD, SFDR, HD3, and THD are based on a differential analog input voltage of -0.5dBFS referenced to the amplitude
of the digital outputs. SINAD and THD are calculated using HD2 through HD6.

Guaranteed by design and characterization.

Crosstalk rejection is measured by applying a high-frequency test tone to one channel and a low-frequency tone to the sec-
ond channel. FFTs are performed on each channel. The parameter is specified as the power ratio of the first and second
channel FFT test tone bins.

Amplitude/phase matching is measured by applying the same signal to each channel, and comparing the magnitude and
phase of the fundamental bin on the calculated FFT.

AT E414

(Vpbp = DVpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz 50% duty cycle, ADC
input amplitude = -0.5dBFS, DAC output amplitude = OdBFS, differential ADC input, differential DAC output, CREFp = CREFN =

Ccom = 0.33pF, Xevr mode, Ta = +25°C, unless otherwise noted.)
ADC CHANNEL-IA FFT PLOT ADC CHANNEL-QA FFT PLOT ADC CHANNEL-IA TWO-TONE FFT PLOT
0 3 0 & 0 @
a0 foLk = 40MHz E fork = 40MHz E foLk = 40MHz 2
fia = 12.499MHz g 10 | f = 12.499MHz g 10 f f = 1.8MHz g
-20 | foa="19.99MHz £ 20 F foa=19.99MHz E 20 r3 fo=2.2MHz EL
30 F Aia=Aga = 0.5dBFS 20 | Aja =Aqa = 0.5dBFS QA \ 30 Aja=Aqa =-7dBFS PER TONE |
2 8192-POINT DATA RECORD V' 1A 7 8192-POINT DATA RECORD 7 fi 8192-POINT DATA RECORD
g & 40 & 40 ¥
= 2 ] 25
= 5 80 I, T N z |
= = 0 < = 70
e -80
-90
-100
-110
0 4 8 12 16 20

FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)

MAXIMN 7
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BB T EHFME (45)
(Vpbp = DVpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz 50% duty cycle, ADC
input amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CREFp = CREFN =
Ccowm = 0.33pF, Xevr mode, Ta = +25°C, unless otherwise noted.)

ADC SIGNAL-TO-NOISE RATIO ADC SIGNAL-TO-NOISE AND DISTORTION RATIO
ADC CHANNEL-QA TWO-TONE FFT PLOT vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY
0 2 50.0 o 50.0 .
10 foLk = 40MHz E E E
- f=1.8MHz g 495 g 495 g
-20 : fo=2.2MHz S 1A S 1A E]
) 2 A = -7dBFS PER TONE 490 49.0
@ 50 4 8192-POINT DATA RECORD N KoomTe N ﬁ N
g 40 185 oK —al =485 o= s
= f1 = = \ =) - \ ——
R g QA = 0A S
=] = 480 <40 <<s
= 60 & B =
oo
= 70 475 47.5
-80 47.0 470
90 465
-100 LU 465 ’
110 46.0 46.0
0 4 8 12 16 20 0 2% 50 75 100 125 0 25 50 75 100 125
FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
ADC TOTAL HARMONIC DISTORTION ADC SPURIOUS-FREE DYNAMIC RANGE ADC SPURIOUS-FREE DYNAMIC RANGE
vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY vs. ANALOG INPUT FREQUENCY
-40 s 80 2 80 ‘ 2
g 2 SINGLE-ENDED g
“ : 7 : "
50 70
0 N
g % g N g <
o -60 o« 65 o« 50
65 55 ~
_— 60
-70 50
75 % 45
-80 50 40
0 2% 50 75 100 125 0 2% 50 75 100 125 0 2 50 75 100 125
ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz) ANALOG INPUT FREQUENCY (MHz)
ADC SIGNAL-TO-NOISE RATIO ADC SIGNAL-TO-NOISE AND DISTORTION RATIO ADC TOTAL HARMONIC DISTORTION
vs. ANALOG INPUT POWER vs. ANALOG INPUT POWER vs. ANALOG INPUT POWER
60 ‘ ‘ - 60 ‘ ‘ = -30 ‘ ‘ o
fin=10.0732MHz 2 fin=10.0732MHz g fin = 10.0732MHz 8
g g -35 g
50 z 50 E ]
LI I -40 =
10 /4/ 40 /,/ 45 \\
g K g L = 50 —
< /(-»}/ 2 % /,/ S 5 S
@ QA 5 = & \
20 20 N
-65
10 10 70
75
0 0 -80
24 20 -6 12 8 4 0 24 20 16 12 8 4 0 24 0 16 12 8 4 0
ANALOG INPUT POWER (dBFS) ANALOG INPUT POWER (dBFS) ANALOG INPUT POWER (dBFS)
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BT (B4 (4) g
(Vbp = DVpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz 50% duty cycle, ADC b
input amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CRerp = CREFN =
Ccowm = 0.33pF, Xevr mode, Ta = +25°C, unless otherwise noted.) *
ADC SPURIOUS-FREE DYNAMIC RANGE ADC SIGNAL-TO-NOISE RATIO ADC SIGNAL-TO-NOISE AND DISTORTION RATIO ul
vs. ANALOG INPUT POWER vs. SAMPLING RATE vs. SAMPLING RATE m
‘ ‘ o 50 — - 50 — -
0 fin = 10.0732MHz £ fin =10.0732MHz ] fin = 10.0732MHz E m
75 g 0A g g
2 49 E: 0A E: ul
70 2 Ll 1Pl -f-—d-=1—+--{% 49 z
X IS O O s e o
65 V4 48 IA L\
2 60 = g 48 A
o< 55 / < 47 2
= 7 s =
S 50 / 3 47
45 / 46
40 5 46
35
30 44 45
24 20 -16 -12 -8 -4 0 22 24 26 28 30 32 34 36 38 40 22 24 26 28 30 32 34 36 38 40
ANALOG INPUT POWER (dBFS) SAMPLING RATE (MHz) SAMPLING RATE (MHz)
ADC TOTAL HARMONIC DISTORTION ADC SPURIOUS-FREE DYNAMIC RANGE ADC SIGNAL-TO-NOISE RATIO
vs. SAMPLING RATE vs. SAMPLING RATE vs. CLOCK DUTY CYCLE
-50 ; T T © 80 ; ; T ~ 50 ©
fix = 10.0732MHz B fin = 10.0732MHz E E
-55 % 75 % %
49 A
-60 70 — .
g g = 48 /.1' r N
o 65 = 65 = o
= | — & S
-70 60
-75 55 46
fin = 10.0732MHz
80 50 15 I —
2 24 26 28 30 32 34 36 38 40 2 24 2 28 30 32 34 36 38 40 30 35 40 45 50 55 60 65 70
SAMPLING RATE (MHz) SAMPLING RATE (MHz) CLOCK DUTY CYCLE (%)
ADC SIGNAL-TO-NOISE AND DISTORTION ADC TOTAL HARMONIC DISTORTION ADC SPURIOUS-FREE DYNAMIC RANGE
RATIO vs. CLOCK DUTY CYCLE vs. CLOCK DUTY CYCLE vs. CLOCK DUTY CYCLE
50 2 -60 . 5 80 T S
£ g | N=T100732MHz s fin =10.0732MHz 2
E : 75 :
49 N ] H
pC A=~ A
-66 70
I P Y AN /| . T~
g f N =) N\ S
=S IA g1 5 0
By = 7 7]
7 60
46 76 55
fi = 10.0732MHz 78
45 — 80 50
30 35 40 45 50 5 60 65 70 30 40 50 60 70 30 40 50 60 70
CLOCK DUTY CYCLE (%) CLOCK DUTY CYCLE (%) CLOCK DUTY CYCLE (%)
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BATERF 1 (52)

(Vpbp = DVpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz 50% duty cycle, ADC
input amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CREFp = CREFN =
Ccowm = 0.33pF, Xevr mode, Ta = +25°C, unless otherwise noted.)

SFDR (dBc)

AMPLITUDE (dB)

10

OFFSET ERROR (%FS)

'
oo 9
o~ N o
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N o o™ o

o
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Log
o o

80
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76
74
72
70
68
66
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60
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= ' ' ' ' ' ' ' '
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ADC OFFSET ERROR
vs. TEMPERATURE
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-15 10 35 60 85
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DAC SPURIOUS-FREE DYNAMIC RANGE

vs. SAMPLING RATE

fout = fok/10

1AX5865 toc25

22

24 2 28 30 32 34 36 38 40
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DAC CHANNEL-ID SPECTRAL PLOT

fin = 5.498MHz |§

g
]
2
z

O pe—

5 10 15
FREQUENCY (MHz)

GAIN ERROR (%FS)

SFDR (dBc)

AMPLITUDE (dB)

2.0
18
16
14
12
1.0
0.8
0.6
0.4
0.2

0

80

75

70

65

60

55

50

ADC GAIN ERROR
vs. TEMPERATURE

P

MAX5865 toc23

/

rd ~N

i

TEMPERATURE (°C)

DAC SPURIOUS-FREE DYNAMIC RANGE

vs. OUTPUT FREQUENCY

~

N

-40 -15 10 35 60 85

MAX5865 toc26

FREQUENCY (MHz)

\ /\
\ |
\//
0 5 10 15 20
FREQUENCY (MHz)
DAC CHANNEL-QD SPECTRAL PLOT
fop = 5.498MHz |2
AN
fap
0 5 10 15

SUPPLY CURRENT (mA)

SFDR (dBc)

AMPLITUDE (dB)

25

20

90

80

70

60

50

40

30

SUPPLY CURRENT
vs. SAMPLING RATE
\ 3
Rx MODE ONLY 8
Ibp //g
//
lovop | |
2 % 30 34 38
SAMPLING RATE (MHz)
DAC SPURIOUS-FREE DYNAMIC RANGE
vs. OUTPUT POWER
fOUT=‘2MHZ %
/-v/—'
\/’
30 25 20 15 -0 5 0
OUTPUT POWER (dBFS)
DAC CHANNEL-ID TWO-TONE
SPECTRAL PLOT
f1 = 4Nz, I = 4 5MiH, -TBFS |2
IS |
f fa
05 40 75 110 145 180

FREQUENCY (MHz)

MAXI N




BIRIIFE. HARIEEERT
40Msps 2 # B i

BT ERFIE (4E)
(Vpbp = DVpp = 3V, OVpp = 1.8V, internal reference (1.024V), CL = 10pF on all digital outputs, fcLk = 40MHz 50% duty cycle, ADC
input amplitude = -0.5dBFS, DAC output amplitude = 0dBFS, differential ADC input, differential DAC output, CREFp = CREFN =
Ccowm = 0.33pF, Xevr mode, Ta = +25°C, unless otherwise noted.)

DAC CHANNEL-QD TWO-TONE SUPPLY CURRENT
SPECTRAL PLOT vs. SAMPLING RATE ADC INTEGRAL NONLINEARITY
’ " 4MHz, Tp - 45MHz, -TOBFS |2 i Z " 2
" fy =AMz, fp = 4 SWiz, -70BFS |2 ovr % 04 é
20 AL > 2 s ) [ = 03 :
— I
30 |- fo z —T | 02
o = 2
=0 = = 01
g £ 3 I M
S ° = !
S 60 - -0.1 i W
= S 10
-70 3 0.2
- 03
% 5 lovoo——T—1— 04
-90 | -0.
-100 0 05
05 40 75 110 145 180 2 240 2 28 30 32 34 36 38 40 0 32 64 965 128 160 192 224 256
FREQUENCY (MHz) SAMPLING RATE (MHz) DIGITAL OUTPUT CODE
ADC DIFFERENTIAL NONLINEARITY DAC INTEGRAL NONLINEARITY
05 g 10 lg
0.4 2 08 g
03 E 06 2
0.2 04
= 01 " = 02
% % lﬂ\“—%! lﬁE I,m m
S 0 = 0 " m
= =
= .01 a8 =02
02 -0.4
03 -06
204 -0.8
205 -1.0
0 32 64 95 128 160 192 224 256 0 128 256 384 512 640 768 896 1024
DIGITAL OUTPUT CODE DIGITAL INPUT CODE
REFERENCE OUTPUT VOLTAGE
DAC DIFFERENTIAL NONLINEARITY vs. TEMPERATURE
05 5 0520 ‘ 8
0.4 g VRerp - VREFN £
03 g z
0515
0.2 .
=
= 0.1 z
3 =
= 0? 10,510 — — ~—
Q0 g
-02
0.505
-03
-0.4
-05 0.500
0 128 256 384 512 640 768 896 1024 40 15 10 35 60 85
DIGITAL INPUT CODE TEMPERATURE (°C)
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MAX5865

EEIIFE,

_

=

NS ERERT

40Msps 12 #) Bl i

5IHITHEE 48
Bl A Ih&E
1 REFP AL ERLE, 0 33pFRA 22 S GND, ZHRAT AT RESIT REFPSI 24 .
2,8,43 VDD BRI, [ 22pF5 0.1pFREA IR Vpp 25 # 8] GND.
3 IA+ I AW IERREG A, ok TETRT, B 1A+ 5.
4 IA- I AW AR A, B TAETRT, 3 1A-3% coMB I .
B0 20 GND | B, BASIEE GNDHLF.
6 CLK I A, W ADCHDACHE LI 4H 15 5
9 QA- Wil QAR MBI A , Mim TIEHF T, ¥ QA-B: coMBIH.
10 QA+ JHIE QAMIER I A, HuG TAET T, # QA+ S k.
11, 33, 39 VDD B YR L, AR RE SR AR I b T i 3 2 Vpp B IRCTI .
13-16, 19-22 | DAO-DA7 ADC=SHFHi AL, DATER SN (MSB), DAOZRALNL (LSB).
17 OGND i HH UK Bl
18 oV IR ShE LR, HUR RS +1.8VE Vpp, ENEREZHCEERT-. 22pF 0.1pF
oD ML OVpp 54 %] OGND.
23-32 DDO-DD9 | DACHF4HiAfi, DD9A MSB, DDOA LSB.
34 DIN 3% D BERT A, SCLK W LI S 8l .
35 SCLK 3L I A
36 CS 3LE O ik, AL P A RE .
38 N.C. RifEHE.
40, 41 QD+, QD- | DACH) QDifiH 243 Fi i
44, 45 ID-, ID+ DACH) 1D 35 25 53 H R4
46 REFIN EER A, R ERERER V-
47 COM LA 170, T 033pFR A COM % ##] GND.
48 REFN I VO, ety +(Vrere - VRern) - M 0.33pFALAHS REFN 75 GND.
— EP WEEIRA, ZHERENTES GNDIEE . ¥ EPS GNDT-HIAHE .

12
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TELA R
MAX5865 5 B T XU 832U ADCHIM K 1017 & %
DAC, fE 40Msps %t # F T REG 2 (LB AL ThFE 5 H 5
IS ERE . ADCHEERU AR 2 A & 2741, ALl
2 Ve pili BTRES . DACHE BB 2E&EMES,
1.4V 3B T i = FE TS E M £400mV -
MAX5865 8 & — A 3B ATH O, Ak H TIER K
HHFEEM. %P O#AET SPI™Al MICROWIRE™.
MAXS5865 1 IR e L. 25 IR, fRbl. &k, 5k
DL R & B

BIRIIFE. HARIEEERT
40Msps 2 # B i

It 3%k ER DR RCE N RIE . Bl g B, ar Rl
i MAX5865 LYE# FDD TDD #%t. # TDD#A T,
W ADCH &% DACH UL TRk, HEF vom
BHW AR —H 106172 E MEZ%. £ FDD#E R
T, MAX5865M%F VORT IBEEC & 1811 FFAT 21K
BMEL, DIl EX 8L ADCH5MW 10/ DACHI 77 %E.

MAX5865 E AR E M 1,024V N HHTFRIEME, 7EEAHIR
AR S 5 R R R R E

INTERNAL
BIAS

SZai‘
3 Cla
1

|

Sda ¢

e+ | h
C2a
S4c S1
|
[
C2b

o
w4+
Sdb

S2b

BIAS

S5a
i S3a
outT
+
N out
C1b
o—' }—g—/‘
(o) S3b
S5b '

INTERNAL COM 'THOLD 1! HOLD CLK
BIAS . :
; INTERNAL
INTERNAL TRACK  TRACK > NONOVERLAPPING
BIAS COM _|_l_|_|_ CLOCK SIGNALS
S2ai‘ S5a
3 Cla S3a
S4a 0—' }—i—,
A . 4 | =
OA+ | ouT
C2a + JNAXIMN
S4c s1
5 ~ MAX5865
QA- 1 I + outT
S4b o0 o1
0—'
o ; S3b
fszb S5b
INTERNAL COM

CoMm

B 1. MAX5865 ADC P #E T/H HH %

SPI& Motorola Inc.f B 4% . MICROWIREJE National Semiconductor Corp.f 7 -

MAXIMN
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MAX5865

BIRINFE. FaAIEEERT
40Msps 12 #) Bl i

X% 81 ADC

ADCR MLt &£4. Wk&SH, WTRAERIET
BT R R . R A, W AG ST K
KRB R Fe D), @itk B &g . 85 P
MIERTFEPY, I AW EIER A R 50 A1, @
H QAN 55 I EP AR . ADCHY & R Bl i AL A
+Vgpps EEHATEE N Vpp/2 2#02V. Vrgr N Vrerp S
VRepn < 2 - TRANN A 2 LS HE I & #7800

BINRIERIF (T/H) BB
B 10~ A ADCHI A T/HH R T fe R A . R
AT, JF* S1. S2a. S2b. Sda. S4b. S5afl S5bM14 -
22 I G S4afll S4bKii A MG 5 RER PIAH
2 (C2afll C2b) b S22 S2b A HUK AR A1 H AL
T, RER AU S5 SRR EIIF. S4a. S4b. S5afll
S5bTEFF K S3afll S3LFFFE Clafll CloEZEEHUK A
H FFE SacH & Z B . 5300255 B AR R 7E L A
C2afll C2b k. FURERXMHEA Cclafl Cloti, HES

®1. BHRESWABRE

C2afll C2b ERAIRFFI AR SE . BT X LeA K 8] 56
— B, TR &SRB A AR . B
(8 T/HBCOK 25 i AU (15 ADC T RUBRERIFRAFE /0~ 45 5
WL (> 28 BT R AR R ). AT DU 22 43 O e
u 7 RSP ADCHIA (IA+. QA+ TA-5 QA-). A
WA RAEMERE, WIZM 1A+5 IA-FHEBILE . QA+5
QA-[FPHHTVC AL, IR A% F F 15 8 O FRLURUFEL R 1Y) — 2
(Vbp/2)-

ADCH F %1 ##E (DAO-DA7)
DAO-DA7/2 ADCHFEZHH, ZHAEFH ovppik
FE, OVppMBUETEREI N 1.8VE Vpp. HFH i wmi% N
ke —d#EHeS & 1. Kl 2). FUFERH DAO-DA7TI A
MU REAK (< 15pF), e 5 K (9 8507 FL It I 15t
F| MAX5865 RIS Sy, FEIGBIASMERE. it
Uil ESRNASMREE, ERFH B imER
MAX5865 1t /7 BBk 100QMHFE, A BT & ADCHE
fit. ATRLZH MAXS865 AR FEERIE], & 50F 5 v
AT 1000 5 B HLPHLIK Bh 5 7 R i A 1) — e fl .

DIFFERENTIAL DIFFERENTIAL INPUT OFFSET BINARY OUTPUT DECIMAL
INPUT VOLTAGE (LSB) (DA7—DAO) CODE
127 127
VREF X 125 (+full scale - 1LSB) AR 255
126 126
VREF X 158 (+full scale - 2LSB) 11111110 254
;
Y/ -
REF X 55 +1 1000 0001 129
Veer x —L 0 1000 0000 128
REF * 128 (bipolar zero)
1
Vrgr X —— 1 0111 1111 127
REF * 128
127 127
-V lef
REF %128 (-full scale + 1LSB) 0000 000T 1
128 -128
_V, 1e0
REF X128 (-full scale) 0000 0000 0

14
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ADCERZHTFEK
B 3 FT R A I b, R AR DL KRR R R 2 T Y e
FRZ. FERBMES (CLKB B, 88 1A (CHD S
B QA (CHQ)IFI I # R AE, 15 2 1 A1 B $ 8 &2 i H3 2]
DAO-DA7%iH ¥ . CHIEHEZE CLK W B RIS,

11SB= VREF = VREFP - VREFN

2 X VRer
256
A

T
M0+
LRI o

1000 00014 ! ‘
10000000»’_._|,|_'.I ,,,,,,,,,,,,, X(COM)
o111 11114 | |

0000 0011 4 ; £
0000 00104 ; |
0000 00014 ! !
000000004 - - - - - oo v

OFFSET BINARY OUTPUT CODE (LSB)

- - - +

t—t—t—rt t

128 127 126 125 +125 +126 +127 +128
(COM)

INPUT VOLTAGE (LSB)

& 2. ADC1E %R %L

BIRIIFE. HARIEEERT
40Msps 2 # B i

CHQHEUETE CLK I T FEUTIH . 4 b b Bl 77 SE s 7
W, CHIMEIERRE] K 544 8, cHQW 5510

X 101z DAC

101 DACTH] DL TAETE & ik 40MHz I BT % T . P4~
DACHE= 4 A DDO-DD9E MIA — 101152k, HEHE
HEULE TR A i 2. RERENEES
TR E 8. DACRMHIMMESIHEA, M 1mA
(1.024V EHE T W B FE 5 R Sh 400Q N FRELFE, 7%
F +400mVIEEZEZ M FHBEE. MAX5865% W5
W T, A B X B B T . R A S R A
1AV E, IS ALY = 70kQ M 2 7 A 2%,
fiift TRFIEAR EAEWAS MAX5865 M IHIE: 0. RF
ARG 13VE LSV . P DC LB R
JEAERR B B AR DACHEEA 3N AE Bl Y[Rl i AT DL 2543
ST B 1 B FRLBE ,  TO R gm A Kk AR A% 7 AE HL P i
F8. 2% 2 7 A H FELFE 5 A G () B X B O R

5 CLOCK-CYCLE LATENCY (CHI), 5.5 CLOCK-CYCLE LATENCY (CHQ)

Y

A

CHI/\'
/T

CHQ

CLK _‘

tboa —>‘ ’4—

tool —>‘ ’4—

N

DAO-DA7 >< DoQ >< D1l >< D1Q >< D2I >< D2Q >< D3l >< D3Q >< D4l >< D4Q >< D5l >< D5Q >< D6l >< D6Q

H 3. ADC ZZERT 7

MAXIMN
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MAX5865

BIRINFE. FaAIEEERT
40Msps 12 #) Bl i

* 2. DACHHBEEB AN RL (WFBEEEN VRerpac = 1.024V, IMBEERT

VRerpac = VREFIN)

DIFFERENTIAL OUTPUT VOLTAGE

OFFSET BINARY
(DD0-DD9)

INPUT DECIMAL CODE

VRerpAC , 1023
256 1023

111111 111

1023

VREFDAC ,, 1021
256 1023

1111111110

1022

VREFDAC , 3
2.56 1023

10 0000 0001 513

VREFDAC ,, 1
2.56 1023

10 0000 0000 512

~VReFpAC , 1
2.56 1023

011111 1111 511

-VRerpac , 1021
256 1023

00 0000 0001 1

~VRerDAC , 1023
2.56 1023

00 0000 0000 0

ClK — 1 4/—\—
——| (D50 [w— Tj/l

I e

N-2

e

QD N-2

DD0-DDY J< Q: N-2 I:N-1 >< Q: N-1
tps  |a—

N-1 >< N

& 4. DAC ZZi /7

DACHY 7
4Bt NI, A BOHE S BRI H 2 TR AR e &R
LB E SR (D) TER 805 5 1 T I8, Qi iE B
(QDYFERSBIE 5 19 LTI BIF . 155 QIFIA MY %t [Fl s 7
BHPE S 1N — A ETHE R

16

3% AOE5TE#EL

32k A O RS MAXS5865H) TAEM . EHE, W70
W IR MAXS5865 TAETE T A BT . A 34k
BOXT R rgmte, wRAES G TIEARE . B, fF
Bl Rx. TxE Xevr U R . 0% 30TR, H—1 8%
WA E TR, AR TS OHRE

MAXIMN




BIRIIFE. HARIEEERT
40Msps 2 # B i

* 3. MAX5865H) TIER
FUNCTION DESCRIPTION (MDS-IB) D6 D5 D4 D3 D2 D1 DO
Device shutdown. REF is off, ADCs are
off, and the ADC bus is tri-stated; DACs
Shutdown are off and the DAC input bus must be X X X X X 0 0 0
set to zero or OVpp.
REF and CLK are on, ADCs are off,
and the ADC bus is tri-stated; DACs
Idle are off and the DAC input bus must be X X X X X 0 0 1
set to zero or OVpp.
REF is on, ADCs are on; DACs are off,
Rx and the DAC input bus must be set to X X X X X 0 1 0
zero or OVpp.
REF is on, ADCs are off, and the ADC
x bus is tri-stated; DACs are on. X X X X X 0 1 1
Xevr REF is on, ADCs and DACs are on. X X X X X 1 0 0
REF is on, ADCs are off, and the ADC
bus is tri-stated; DACs are off and the
Standby DAC input bus must be set to zero or X X X X X 1 0 1
OVpD.
X = Don't care.
KT, MAX5865 1 BT A B HL B T, ADCHY FHLRAET, HA ADCHEMEHRBA T R, =10

Berhn ik BN =S, BRI R BEAC TIhAE. 4
ADC (% H N =25 U040 8 TARRASE, B s o i
e BB EYE. BT DACKTFERLEA N L
P, APl DACEUF M A v 4 03 OVpp. DAC
RO T X B e R S, R — U AR R R R . S
7 A e L ) B B] F ) REFP. REFN A COM 5 | BRI ZR 72
PO 0 ) s () 2 7 . 7 R 0 5 o AR X 8 o AT 4 o
BER,  #EA Xevr B i B[] SR U (2 40ps, #EA
RxMH N 20ps, #EATXRHN 40ps-

HWERT, RAEMESKH A ECHRE B, A HAb
e 0 T, ADCHI#ERKI N =2, BT DAC
A REEAWNF LR, BT A DACEUT B2k A i B 24
N 08, OVpp- ADC. DACHES =S R A 584 TAERE
AT T LRGBS [H] ) 10ps. 25 ADCHYHi N =25 D)4
F)A RORASEE, B0 i 00 2 U R e ) Bl
FERRBET, WERE B A E R 058 OVpp, NI
URFUR S PR AIG, LM ER A R]KEE K 2 40ps.

QSPIAZ Motorola Inc. I F b7 -

MAXIMN

HEREHEEII L. iK%k ADCH<ET, DAOZE DA7
J=AK . BT DACKTF SR ANES Bhr, B RIS
S AR 03 OVpp. MFFHLIRZES ] Xevr Bzl
WIS [ ) 4ops, MG KER ADCS DACHT % [H]
WE. M ADCHY M =S8 A ROR SR, o
HE S HR (A 9 b B B B

FTHF OIS SPI/QSPI™/MICROWIRE/DSPH 11 3f
BWbRME =ik, # CSW MRS, (5178038 gk
FIDIN. CSH = 2B, HIEFESITHH (SCLK)M
ETHERIE RS, MSBIERT. SO7EE%E A B ATH A AT 47
e, ERIEM X R PARS . B - AENT 2T,
CSW kA | m e, HREER /D 8ons. WRELFEH,
SCLK W AT DU i B Pt o] UG . (8] STl 34k
B TR ]

17
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MAX5865

BIRTIFE, B IEEER]
40Msps 12 # Bl im

tosw

— tcp ——— P oy >

L

-

s —/ \
tess

SCLK

tps
DIN MSB

toL —P>— tgg

)

<— tpH
H 5. 3BT i P

s /
SCLK ‘ ;

DIN X>< 8-BIT DATA >O<><

; «— twaKE, SD, ST_ (Rx) OR tENABLE, R
ADC DIGITAL OUTPUT.
DAQ-DA7 O<><><>< >< SINAD SETTLES WITHIN 1dB
DAC ANALOG OUTPUT. OUTPUT

ID/aD <><><><><><><>< SETTLES T0 10 LSB ERROR

‘— twake, S, ST_ (1x) OR tEnaBLE Tx

6. MAX5865 HI LR B 77 ]

BAWERF
Kl 6 s IR I PR . by age 1B HOGWT . =S R Bl
f%*ﬂa*ﬁﬁiﬁ)\ Rx. TxI Xcvrﬁfﬁﬁ’ﬂ[@@gﬁﬂ'l‘mo {ENABLE
JEAERX . Tx 3 Xcvr B 2 [ AL 2 U145 I By 5 1 9K 52 I
[E]. twake® tenapLe®E ADCIEEIFEE SINADERE 1dB
U\Ij\] N DACijj@J 10 LSB“L%%ET%%E/‘JHTJ‘IEJ ° tWAKEﬁ
tENABLE J& £ CSBEAE Ny fi -l 8 & 1748 4 97 2
MAX586SE}FZ@H‘H¢H‘J° XCVI'T%E&H/‘J tENABLEIEIL:EE DAC
P R FSF (] RS A . 7E Xevrs Tx B Rx B Z [ U148 Y W 2
IFTE A 10ps. MORE s R UL U1 2] Xovr IR
IFE] R 40ps -

18

BN (CLK)

ADCY DACHZE — CLK#i A, i A#ZH OVpp ik
JER) CMOSH#EAF SHF, JEEA 1.8VE Vpp. HI TR
A 1) 2% 1) 2% 46 LR T A1 B b IR R Y B R M
TER ARG KB . Wl ETHFI R (< 2ns) AT 8.
T2 AR AR B E 5 1) BT AT R, EOR% BT
A PHEh R AT REAR . AT A7 B 2 6% s 1 Sl 4 2 B o
| ADCHJ SNRYERE, W FrR:

SNR = 20 x log| ———
2xm XN Xtay

U N AU ASIER (o) R Bh L SIS A

MAXIMN




IR R FE R X B BBl 30 Y SR R AR, RIS B AR
S B G, AT 2 I 3k A A0 A A B At B
555 . MAX5865 B8 A TAETE OVpp/2 H H 5 B
T, #%50% +15% M =L

EERE
MAXS5865HA KB 1,024V INFRH PR EEME, % MEAEH
AN B YR (I LY R S5 0 BV R N AR R R . REFINA 2
PR AR E TAERE 0. B REFING AL (Vrprm) X
FEHEMER) TAER A (3 4).
WHREEMER U, REFIN#Vpp, VREFAE N #67 A4 [)
0.512V. COM. REFPSREFN¥ AP A, HES F
A Vcom = Vpp/2+ VRErp = Vpp/2 + VREF/2+ VREFN =
Vpp/2 - Vrep/2- 7031 0.33pFH A AREFP. REENS
COM I3 B L2, 0. 1pFHZAOK REFIN S i 2
GND.

R AN R MER T, EREFINGIHEN 1.024V
+10%ME. Z#AX T, COM. REFPS REFN¥ MK
%Hj 5 EE;E%%'J% VCOM = VDD/z‘ VREFP = VDD/Z +
VREFIN/4‘ VREFN: VDD/2 - VREFIN/4° Q%IJFH 033}1FEE4
ZF4 REFP. REFN5 COMSIMIEZ LA,  0.1pF
2% REFIN %] GND. 7EiZHA T, DACHIHE
TR H R AN Y S AN E R E L . flan, &
VrerinE T 10% (KM ), W DAC &1 i i
BN 10% X E] £440mV, [RIEFHABTE RGN 10%-

xa. HEHELR

VREFIN REFERENCE MODE
Internal reference mode. Vggr is internally
>0.8xVpp generated to be 0.512V. Bypass REFP,

REFN, and COM each with a 0.33uF
capacitor.

Buffered external reference mode. An
external 1.024V +£10% reference voltage
is applied to REFIN. Vggr is internally
generated to be Vrgpn/2. Bypass REFP,
REFN, and COM each with a 0.33uF
capacitor. Bypass REFIN to GND with a
0.1uF capacitor.

1.024V £10%

MAXIMN

BIRIIFE. Eiﬁ%‘#@zﬁﬂz
40Msps & Bil i
A

FRIE-FEZERS ACHEE
RFAEE# (& 7)) N5 5 R E 22 0F 5 1 gt
THENRI TR, RS RERN ADCHRE. Z K
DSk com g ERE, R AR Vyp/2/8 DCHAE
. ATRMEM 1128 R4S, B AR 38 2l Ha % 1) oK
WA A A R . BH, MAXS5865TE 4 224 B % A
EE MR R E ST SFDRYS THDMERE, JUH
EERBASENELT. 20T, Y8MA A+,
IA-+ QA+. QA-)XARET, HUIEN < EAL, I H &%
ADCHI AN T BB N E SRR —2F. K 84
TH MAX58651 DACZ Z BE401 i H e 4 il o RFAS e
TR0 L

25Q
WV
0.1uF 22pF
L
‘ ‘éo.awi o.mF—T—
NVN—e IA-
1T
- %0 ZZDFI MAXI
— MAX5865
25Q
ANV ——— o+
0.1uF
n—] ‘ -
QA-
1 25Q 22pF T

B 7. JE-F 28 T i i (7 S48 2 ADC 19 22 5T A K 5) i
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MAX5865

BIRIFE. 7

NS ERERT

40Msps 12 #) Bl i

D+ Vour
MAXIW “
MAX5865
ID-

QD+ ‘% Vourt
OD7 g

B 8. AF T 25 JE 44 DAC B9 2 75 548 A 2 4 3 i 11 95 5

REFP

REFP

INA+

COMm

INA-

MAXIMN
MAX5865

INB+

& 9. ADC .5 3K 5

20

RFIZHEE
WA AR Tl AS T, AT U IS R IR 3 MAX 586519
ADC. [ ofIE 104351k ACKE S % 5 DCHE A 250 I
AT HZBHIESIN ADC. MAX4354/MAX4454 %155 0]
PRgEfms . woE. KMS SRR EHRE, DIRFRRA
EEM . B 10T IENS DACZE B 1)
O, FsREptssigh. b T8 EmEsET 14V
DCHEBIHL T, DACZE S B H AR T Homii . 7
4h, DACHIH % T FRIE S ABLYT = 70kQ 2
ST A . WEARTEE R, AR D HORAR R
48 F e, i HLOEE R e A LA VS AR
N

FDD5 TDD#={

MAX5865REM% 2L FDD X TDD 3 TAE7E & Fp A [A] 1) B
. MAX5865 M5 7E1E i1 WCDMA-3GPP (FDD)5
AGHARPFDD N AH TAET Xevetst, Wa] DLFE 40
TD-SCDMA. WCDMA-3GPP (TDD). IEEE802.11a/b/g
PL X% IEEE802.16% TDDM MH#E Tx 5 Rx B Z @]
e

% FDD# T, ADCHI DACHRI T/E. ADCEYS
DACEZIEL AN, L5 aEnt 18107
(81 ADCH 101 DAC)HHAT S EiE . Wit 3L4HF AT
CERE XoveBia, AT Sh 87 50% . FDDMATF,
fork = 40MHzH, MAX58651H#E 75.6mWIIH . X &
ADCYH DACHN TAEHFER A=,

£ TDDHA T, ADCH DACHH | TAE. ADCS DACKE
SRR, AL R 10017 BRI B HUT
WAL A, @i 3 ETRED, ®E Ry ADCH
AE, WH TxHAK DACHAE. TAEFE Rx#X T, DAC
o T AR TR RE &% ; TA/EAE TxHEAF, ADCA
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GRIVION 3

IR, H T PR A SR H e bR T g AD & AR 4R 0 R T
A% 5 A B R M AS S TR 19 =, DACHE T 238
JEHl. MAX58651 ADCES 1Vp plfi BFETEH, T2
Vpp/2 (£200m V)5 AR TR LA £ )
LR HOR AR SRR TR, BIRRRER T RPIEACHR
P25 ADC Z [ R B T .

E-_ziw\
EFkEmi
MAX5865 7 22 = 38 FL B AT S T HOR, WLk A R m DA 2
% MAXS5865 MM B R TkL . T 2% it FLL 28 IV R A] RE 2
2%, IF S0 T B AR A R, Y 1% 3 2%
W& AN . 0 1pFRIEHLA S 2 2pFHL A I
I, ¥vppZ % GND: M 01pFREHRAS 22pFHRA
IR, K OvppZEEEl OGND; 70l i 0.33pnFF & L&
¥ REFP. REFN5 COMZ5 %] GND; H 0.1pFHZAH
REFIN % # | GND.
B ST~ T 5 F RSP T2 0 2 )2 MR DUIR R B Y
G, Bt (GND)SEF i H K 3hi (OGND)R
R CVA IR i T TINS5 RS G2 S O 7/ B K - LN
i, MAX5865HH &% (1 X2 Ak 425 GND I, P~ H-F
THT BAL ASORE (o R P SR ) o it P 3 N 3 5 e 40t
ST . AT LGRS B4 A P TR 2 [ 2 PR — s e

O B S A e EE AL, AT DU — M6 B RO 2 0 R B
(1QES5Q). HhTR o B 5 UZE R . IR %P 1
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DSPHF-T ) FEA- b s, ] UGE BT A 5 5| 3L =2 A —
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AFIE 22 (& 13).

152 LE (SNR)
B R E A REE, it L SNRW R KEEH
RS A RMSH)S RMSEMIRE FRIRE)Z
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40Mspstz. fl B i

HKIEE (E)
(AR RS 0B S5 R AT A R O RO AR, A0 AR SV 8, 1572 10 www. maxim-ic.com/packages.)

COMMON DINENSIONS EXPOSED PAD VARIATIONS
CUSTOM PKG. PKG. D2 2 JEDEC | Do
(re877-1) CODES  [LEADS N | Now.| wax. | mn.Tnom.[nax. | Rev. e [aLoweD
PKE 3oL 77 “uL 77 48L 757 48L 757 S6L 747 e I w55 | 470 (45 | ass] avalaes | - o
svwaoL | wiN. [now. wax. [ mn Tvow ] weax. | wan. Tvow, T wax. [ win. Tvow Twax. [ v TnowJuax | [raa77-2 1= 455|470 | 485 | 455 470|485 | — | ves
A | 0.70| 075 | 080 [0.70 [ 0.75 | 0.80 [0.70 | 075 | 0.80 [0.70 [0.75 [a.80 |a.70 |05 |00 | [Taa77-1 |- 455 4.70] 4.85 | 4.55| 4.70] 4.85 [wkko—1] o
Al 0 10.02{005] 0 [002]|005[ 0 [002{005]| ¢ 002 D05 | @ - loos | |TH477-2 |- 455|470 [4.85 ) 450 | 4.70 4.85 |WKKD—1| YES
A2 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. TH477-3 |- 455|470 | 485|455 4.70| 485 |WKKD-1| YES
b |0.25[0.30 ]| 035)0.20 | 025 0.30 |0.20 | 0.25 [0.30 | 0.20 | 025 | 0.30 [0.15 [0.20 [0.25 | |T4E77-1*]13,24,3748 | 4201430 44D | 4.20) 4.X1[440) - No
b |690]7.007.10|5.90]7.00[7.10 690 |7.00 [7.10 |50 [7.00 [ 7.10 |6:80 [7.00 | 7.00| [T4677-2 (- 5.46|5.60| 563545 560|685 - NO
E 690 | 7.00 | 7.10 | 6.90 | 700 | 7.10 [ 690 [ 7.00 [ 7.10 [ 6.90 [7.00 [ 7.10 [ 690 [7.00 | 7.10 | [P4877=3 |- 495151015251 405] 510|525 | - YES
a 0.65 BSC. 0.50 BSC. 0.50 BSC. 0.50 BSC. 0.40 BSC. E:;;'; - 5451560563 545] 56015631 - | Y5
k |ozs| - | - |ozs| = | - |ozs| - | - [o28| - | - |o25]0:35 046 == 24012501260 | 2401 2501260 | - No
48776 |- 545560 | 5.63 | 5.45| 560|563 | - NO
L 045|085 | 065|045 |065]065]030 | 0.40]050 045 055 [065 [04a 050 |00 [ [mmmmT I I
u | -1 -[-1-1-1-1-1-1-01-1-1-1loz/o4n]o0s0
N p7) “ 4 44 56 «4 NOTE: T4B77—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44,
ND a 1 12 10 1
NE a 1 12 12 1"
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.
A THE 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.
A DIMENSION b APPLIES TO METALLIZED TEMINM AND IS MEASURED BETWEEN
0.25 mm AND 0.30 mm FROM TERMINAL TI
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. @ DALLAS -,
A COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS. SEMICONDUCTOR /VIIJ‘I/VI
9. DRAWING CONFORMS TO JEDEC MQ220 EXCEPT THE EXPOSED PAD DIMENSIONS OF T3277-1; (- r/iPomion
T4877-1/-2/-3/-4/-5/-6 & T5677-1. PACKAGE OUTLINE
10. WARPAGE SHALL NQT EXCEED 0.10 mm. 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
APPROVAL [DOCUMENT CONTROL NO. REV. 2
21-0144 b |/
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