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ABSOLUTE MAXIMUM RATINGS

VDD 10 GND, OVDD 10 OGND ... -0.3V to +3.3V
GND 10 OGND. ......vvoooeeeee oo -0.3V to +0.3V
IA+, IA-, QA+, QA-, ID+, ID-, QD+, QD-, REFP, REFN,

REFIN, COMt0 GND ..............cccoocn -0.3V to (Vpp + 0.3V)
DD0-DDY, SCLK, DIN, CS, CLK,

DAO-DA7 t0 OGND ... -0.3V to (OVpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)

48-Pin Thin QFN (derate 26.3mW/°C above

HF70°C) o 2.1W
Thermal Resistance 0ya...
Operating Temperature Range .....
Junction Temperature...................
Storage Temperature Range ...............
Lead Temperature (soldering, 10S) ........c.cocovviiiiiiiennn. +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

(Vpbp =3V, OVpp = 1.8V, internal reference (1.024V), C| = 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 | symBoL |

CONDITIONS MIN TYP MAX

UNITS

POWER REQUIREMENTS

Analog Supply Voltage VbD

2.7 3.0 3.3 \

Output Supply Voltage OVbD

1.8 VDD V

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

25.2 32

OVbp

ADC operating mode (Rx), fiN = 5.5MHz,
fcLk = 40MHz, DAC digital inputs at zero or 21

VbD Supply Current

DAC operating mode (Tx), fouT = 2.2MHz, mA
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

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

2.2MHz

ADC operating mode, fiN = 5.5MHz, fcLK =
40Msps, DAC operating mode, fouT = 3.8 mA

OVpD Supply Current

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)
. . . fin = 5.5MHz 47 485
Signal-to-Noise Ratio SNR dB
fIN = 20MHz 48.2
i _to-Noi i i fiIN = 5.5MHz 46.5 48.4
Slghal 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
fIN = 20MHz -75
Intermodulation Distortion IMD f1 = 2MHz, -7dBFS; fo = 2.01MHz, -7dBFS -66 dBc
Third-Order Intermodulation IM3 |1 = 2MHz, -7dBFS; f2 = 2.01MHz, -7dBFS 70 dBc
Distortion
o ) fiIN = 5.56MHz -71 -57
Total Harmonic Distortion THD dBc
fIN = 20MHz -70

MAXIMN 3
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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, CrRerp = CRerN = Ccom = 0.33uF, 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
L fiINx = 5.5MHz at -0.5dBFS, fijny = 0.3MHz at R
Crosstalk Rejection -0.50BFS (Note 5) 75 dB
Amplitude Matching fIN = 5.5MHz at -0.5dBFS (Note 6) +0.05 dB
Phase Matching fIN = 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 fouTt = 2.2MHz, fcLk = 40MHz -130.6 dBc/Hz
Output-of-Band Noise Power fouT = 1.2MHz, foLk = 22MHz, i
Density No offset = 10MHz 130.9 dBe/Hz
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 | foLk = 40MHz, fouT = 2.2MHz 70 585 | dB
(to Nyquist)
Signal-to-Noise Ratio _ B
(to Nyquist) SNR fcLk = 40MHz, foyt = 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 fouT = 2.2MHz, fcLK = 40MHz 0.05 dB
Phase Mismatch Between DAC fOUT = 2.2MHz, foLK = 40MHz 4015 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 lsolation %%?(;'N:' N ;',\“/‘Ia; fc'i'l"fjotmi four = 75 dB
ADC-DAC TIMING CHARACTERISTICS
85;385;; lv':ﬁo? Channel-| tpol Figure 3 (Note 4) 7.4 9 ns
8tfp5?:|3£§\2|%0 Channel-Q tDoQ Figure 3 (Note 4) 6.9 9 ns
IT-ilfn,ZC Data to CLK Fall Setup bS] Figure 4 (Note 4) 10 ns
(TDI;LDGAC Data to CLK Rise Setup 1DsQ 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
Elehi?St gg?_i?irii 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 toL 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 shutdpvx_/n 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 HS

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

Vbp/2 Vbp/2
Common-Mode Output Voltage Vcowm _0.15 Vop/2 +0.15 v
Differential Reference Output VREF VREFP - VREFN +0.49 +0.512 +0.534 vV
Differential Reference
+ (o]

Temperature Coefficient REFTC 30 ppm/*C
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
BUFFERED EXTERNAL REFERENCE (REFIN = 1.024V. VRerp, VREFN, and Vcowm are generated internally.)
Reference Input VREFIN 1.024 Vv
Differential Reference Output VDIFF VREFP - VREFN 0.512 Vv
Common-Mode Output Voltage Vcom Vpp/ 2 Vv
Maximum REFP/REFN/COM | 5 mA
Source Current SOURCE
Maximum REFP/REFN/COM | 5 mA
Sink Current SINK
REFIN Input Resistance >500 kQ
REFIN Input Current -0.7 HA
DIGITAL INPUTS (CLK, SCLK, DIN, CS, DD0-DD9)
Input High Threshold VINH DDO0-DD9, CLK, SCLK, DIN, CS %C;D \

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 v
Input Leakage DN DDO0-DD9, CLK, SCLK, DIN, CS = OGND or 45 UA
OVpp
Input Capacitance DCiN 5 pF
DIGITAL OUTPUTS (DA0-DA7)
0.2 x
Vol L v | = 200pA v
Output Voltage Low oL SINK = 200y OVpD
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, HDS, 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.

REEERE

(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, CRerp = CREFN = Ccom
= 0.33pF, Xcvr mode, Ta = +25°C, unless otherwise noted.)

ADC CHANNEL-IA FFT PLOT

ADC CHANNEL-QA FFT PLOT

ADC CHANNEL-IA TWO-TONE FFT PLOT

e g foLk = 40MHz g foLk = 40MHz g
fia =12.499MHz g 10T §ia = 12.499MHz g -10 fz f1=1.8MHz g
20 [ foa=19.99MHz E 20 |foa=19.90MHz —— z 20 ¥ f2=2.2MHz z
30 F Aia=Aga = 0.50BFS 30 | Aja=Aqa = 0.5dBFS QA \ 30 Aja=Aqa =-7dBFS PER TONE |
P 8192-POINT DATARECORD |, 1A = 8192-POINT DATA RECORD @ i 8192-POINT DATA RECORD
& & -40 & -40 4
= ) = '
= g 0 HD3 g 0
5 E 60 s ] E 60
s = i A < . .
= <§( -70 ] = -70
-80 -80
90 -90
-100 -100
10 10
0 4 8 12 16 20 0 8 12 16 20
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
N AXIMW 7
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REEREES)
(Vpp = 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, CRerp = CREFN = CCcOM
= 0.33pF, Xcvr 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 : 50.0 . 50.0 .
10 foLk = 40MHz k! E E
- fy=1.8MHz E 495 g 495 :
-20 : fp=2.2MHz H 1A ] 1A e
} 2 Al = -7dBFS PER TONE 490 490
0 4 8192-POINT DATA RECORD N KoomT~ A Kot
g 40 185 X —ay S 485 foee s
= fq P kb \\ 3 EA Y
5 50 < QA = 0A .
S o 48.0 = 480 ~=
E -60 Z = =3
oo
=R 475 475
-80 47.0 470
%0 465
-100 LU L 465 ’
110 460 460
0 4 8 12 16 20 0 25 50 75 100 125 0 25 50 7% 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 5 80 5 80 ‘ =
g 2 SINGLE-ENDED 2
-45 g g 75 g
E: 75 E E:
50 70
0 I
g™ g N g 6 <
o 60 o< 65 o< 50
2 I - Z TN
65 55 ~]
L~ 60
70 50
75 % 45
-80 50 40
0 25 50 75100 125 0 2% 50 75100 125 0 % 50 75100 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 T T ° 60 T T = 230 T T o
fiv =10.0732MHz 2 fiy = 10.0732MHz 8 fiy = 10.0732MHz 3
g ] -35 g
50 I 50 I 40 =
10 /4/ 40 /,/ 45 \\
= 1A A 2y / = 50 N
; 30 ,}/ 2 3 L~ o 55 \\
& — QA z 7 = AN
20 20 N
-65
10 10 70
75
0 0 -80
24 20 16 -2 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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REBEREERSE)

(Vpp = 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, CRerp = CREFN = CCcOM
= 0.33pF, Xcvr mode, Ta = +25°C, unless otherwise noted.)

80
75
70
65
60
55
50
45
40
35
30

SFDR (dBc)

THD (dB)
e

50

49

SINAD (dB)

47

46

45

MAXIMN

24 -2

5 E

ADC SPURIOUS-FREE DYNAMIC RANGE
vs. ANALOG INPUT POWER

fiy = 10.0732MHz

MAX5865 toc13

/

-6 12 -8 -4 0
ANALOG INPUT POWER (dBFS)

ADC TOTAL HARMONIC DISTORTION
vs. SAMPLING RATE

fiy = 10.0732MHz

MAX5865 toc16

22 24 26 28 30 32 34 36 38 40
SAMPLING RATE (MHz)

ADC SIGNAL-TO-NOISE AND DISTORTION
RATIO vs. CLOCK DUTY CYGLE

IAX5865 toc19

QA

fi = 10.0732MHz
| | |

30 35 40 45 50 55 60 65 70
CLOCK DUTY CYCLE (%)

SNR (dB)

SFDR (dBc)

THD (dB)

50

49

48
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45
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80
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50
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QA

—lF L--

kIA

MAX5865 toc14

g ——

22 24 26 28 30 32 34 36 38 40
SAMPLING RATE (MHz)

ADC SPURIOUS-FREE DYNAMIC RANGE
vs. SAMPLING RATE

fin = 10.0732MHz

MAX5865 toc17

22 24 26 28 30 32 34 36 38 40
SAMPLING RATE (MHz)

ADC TOTAL HARMONIC DISTORTION
vs. CLOCK DUTY CYCLE

iy = 10.0732MHz Z
g
™,
"
30 10 50 60 70

CLOCK DUTY CYCLE (%)

SINAD (dB)

SNR (dB)

SFDR (dBc)

ADC SIGNAL-TO-NOISE AND DISTORTION RATIO
vs. SAMPLING RATE

50 —
fiy = 10.0732MHz

QA

I A e N
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49

48 1A

47

46

45
2 24 26 28 30 32 34 36 38 40

SAMPLING RATE (MHz)

ADC SIGNAL-TO-NOISE RATIO
vs. CLOCK DUTY CYCLE

50 o
49 n E
48 T /{\L = N
QA

&
46

fiy = 10.0732MHz
i L

30 35 40 45 50 55 60 65 70
CLOCK DUTY CYCLE (%)

ADC SPURIOUS-FREE DYNAMIC RANGE
vs. GLOCK DUTY CYCLE

" A
/)

70 r
65

80 T
fin=10.0732MHz

MAX5865 toc21

60
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50
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REBERERSE)

(Vpp = 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, CRerp = CREFN = CCcOM
= 0.33pF, Xcvr mode, Ta = +25°C, unless otherwise noted.)

ADC OFFSET ERROR
vs. TEMPERATURE

1.0
08
0.6
04
02

-0.2
-0.4
-0.6
-0.8
-1.0

OFFSET ERROR (%FS)

80
78
76
74
72
70
68
66
64
62
60

SFDR (dBc)

AMPLITUDE (dB)
w
o

10

MAX5865 toc22

-40 -15 10 35

60 85

TEMPERATURE (°C)

DAC SPURIOUS-FREE DYNAMIC RANGE
vs. SAMPLING RATE

fout =foLk/10

IAX5865 toc25

22 24 26 28 30 32 34 36 38 40
SAMPLING RATE (MHz)

DAC CHANNEL-ID SPECTRAL PLOT

fip = 5.498MHz

MAX5865 toc28

fip

0 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

80

75

70

65

60

55

50

MAX5865 toc23

ADC GAIN ERROR
vs. TEMPERATURE
TN\
v ~N

/

e

TEMPERATURE (°C)

DAC SPURIOUS-FREE DYNAMIC RANGE

vs. OUTPUT FREQUENCY

-40 -15 10 35 60 85

MAX5865 toc26

~

N

A

\_—

FREQUENCY (MHz)

DAC CHANNEL-QD SPEGTRAL PLOT

0 5 10 15 20

fop = 5.498MHz |2

IAX586!

0 5 10 15

FREQUENCY (MHz)

SUPPLY CURRENT (mA)

SFDR (dBc)

AMPLITUDE (dB)

25

20

15

10

90

80

70

60

50

40

30

SUPPLY CURRENT
vs. SAMPLING RATE

|
Rx MODE ONLY

MAX5865 toc24

—

lovop

22 26 30 34 38
SAMPLING RATE (MHz)

DAC SPURIOUS-FREE DYNAMIC RANGE
vs. OUTPUT POWER

fout = 2MHz

MAX5865 toc27

/T
o

30 25 200 15 10 -5 0

OUTPUT POWER (dBFS)

DAC CHANNEL-ID TWO-TONE
SPECTRAL PLOT

1 1 1 1
f1 = 4AMHz, fp = 4.5MHz, -7dBFS

IAX5865 toc30

0.5 4.0 75 110 145 180
FREQUENCY (MHz)
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IEEESERME (RE)
(Vpbp = DVpp = 3V, OVpp = 1.8V, internal reference (1.024V), C = 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, CReErp = CREFN = CcoMm
= 0.33pF, Xcvr mode, Ta = +25°C, unless otherwise noted.)

DAC CHANNEL-QD TWO-TONE SUPPLY CURRENT
SPECTRAL PLOT vs. SAMPLING RATE ADC INTEGRAL NONLINEARITY
0 T T T T 5 30 X T MdDE 3 05 3
0 f1 = 4MHz, fp = 4.5MHz, -7dBFS g covr % 04 é
-20 TR z s ) e : 03 :
|
gy o ER 02
% : 20
= 40 Z = 01
S & éﬁ ) A vk M [
= -50 3 15 = 0 v
: - = [
= 0 = 0.1 | !
= S 10
-70 3 02
&0 5 lovop 03
| |
-90 | 04
-100 0 05
0.5 40 75 110 145 180 22 24 26 28 30 32 34 36 38 40 0 32 64 96 128 160 192 224 256
FREQUENCY (MHz) SAMPLING RATE (MHz) DIGITAL OUTPUT CODE
ADC DIFFERENTIAL NONLINEARITY DAC INTEGRAL NONLINEARITY
05 2 1.0 |£
04 g 08 g
03 E 06 z
0.2 0.4
@ 0.1 t g 02
= =
S 01 HH T 02
0.2 -0.4
03 -0.6
S04 -0.8
-05 -1.0
0 32 64 96 128 160 192 224 256 0 128 256 384 512 640 768 896 1024
DIGITAL QUTPUT CODE DIGITAL INPUT CODE
REFERENCE OUTPUT VOLTAGE
DAC DIFFERENTIAL NONLINEARITY vs. TEMPERATURE
05 5 0520 ‘ .
04 2 VREFP - VREFN 5
03 z g
02 -~ 0.515
=
= 01 =
2 B
2 0(1) 10510 —— — —
' £
-0.2
03 0.505
-04
-05 0.500
0 128 256 384 512 640 768 896 1024 -40 -15 10 35 60 85
DIGITAL INPUT CODE TEMPERATURE (°C)

MAXIMN 1
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i ¥ £t AR

HF & # AE
1 REFP  |EU77L Y REE, 0.33uFDIV T HICL DT REFPDTESEHEL TONDIC/SA /SR L& T,

2,8, 43 VpD FFOJEREE, 2.2uF&E0. TpFO A7 MG L /2 EHDTENDIZ/NA /N L& T,
3 A+ FYRIVAETZFOT AN P TIVIY RBETIE. IAHIZESY —A&ERELE T,
4 IA- FrRIVABT7FOT AN 2 TIVIY REETIE. IA-ZCOMICHERHRL £,

S 2SI GND  |PFOIISY R, SATORTFEGNDISY KT L—UERLE T,
6 CLK ZoOY oA, ADCEDACOEATHES VO Y IES T,
9 QA- FrrIIQABRTFOT AN, P FII Y REMETIE. QA-ZCOMIZERLFT,
10 QA+ FRIQAETFTOI AR ¥ JILIT Y REIETIE. QA+ICIERY —R&EEHLET,
11, 33, 39 VDD TFOUBREE, T/NAADTESRREINEL TVppBRIL—ICERLE T,
17 OGND  |HARZANT SR
HARSANER, FEAEDOADYILANINIHIET DI ENTEDLDIC, +1.8V~VppDER

18 OVDD | %L FF. OVppld. 2.20FE0.1pFDI YT % 15 L 7= D TOGNDIZ/ N /N2 L £ T,

23-32 DDO-DD9 |DACT 1 & IVAAEY o DDI9AMSB, DDOALSBTY,
34 DIN XV TPIA VI TI—RT—F AN T—FId. SCLKDIIEW T YT yFEanEd,
35 SCLK MR TPIA T TT—AOAY T AD
36 CS /R TIAVETT—2F Y TERASD, ADYIO-ETRED)TIA VI TI—ZANA 2=TIIIBIFT,
38 N.C. 3 VAN

40, 41 QD+, QD- |DACF+ 1 JLQDEENEEH S

44, 45 ID-, ID+ |DACF+ R IVIDEEIEEE S
46 REFIN D27 2RAH. REBU T 7L 2% ERTDEEICIE. VpplcEmL &7,
47 COM JEVE— RBEIO, 0.33uFAF U HTCONDIC/NA/NZLE T,
48 RerN |BY 77 L2210, ZiEgEEI +(VRerp - VREr) T Yo

0.33uFaF Y TGNDIZ/NA/XZ L E T,
— EP TORR=ZRINY Ry TORR—=Z Ry RIGHETONDICEHRINTIVET, GNDTL—UICEHEL TS0,
12 N AXIV




EEE

. BI1F I v IHEE.

40Msp377"ﬂ97l:l/ TR

i

MAX5865137 1 7)L8E Y hZEADCET177)L10
Ev hbXEDACZH S, BHEEA0MspsTIEE(C
SWIAFIvoMEEBESHMEZEEBLI I,
ADCOT7FOATAAT v TIdZL2EEBEEINTEH Y.
ANFRERL T IV AT —IVESIETVppTY . DACDT T
OJehtmE2EHLenTHY . TILRT—ILHD
#EEN+400mV, JEVE— AN AVELDOTNE T,

MAX5865CI3. 3t 7ILA 25T T —RITELDT
BEE— ROFHEBREENTAET, ZDUTIL
A5 71—, SPINEMICROWIREME BT,
MAX5865MD ) 7ILA >V T T T —IANDENDE— K
3. vy NTOU TARILG AZINA L EE
BiE ROMZ2—/NTY,

XU T7IA 25T 1T —ATMAXE865%%X(E.
FE. Flldho—NE—RELTESE. FDD
TI)r—=23pTDD7 U r—a v |l ERT S
ZENTEZY, TDDE—RTII. ZEADCEXRE
DACTT A DHINR=ZHBL., T4 27 ILI/O0ERS
LTI0EY NS LILVYILF T L O RBINZ 1KT
FESEBIZENTELZT, FDDE— RTIZ.
MAX5865MDF 1 7 ILI/0&18E Y hD/SS L
TIWFTLOZRBINZELTHER L. 721 7)IL8EY b
ADCEF 2 7IL10E Y RDACICH IS S E T,

MAX5865(3. BEEEEEEREDEEH ICH/=DT
TERSEBEL.024VN\ RFvy U D7 LV %
RELTWET,

INTERNAL

QA+ ——,o—ri I
oA-——,o—I—{ +

S4b

o Z

S2b

INTERNAL
BIAS

BIAS CoM
SZai‘ i‘%a
) Cla S3a
S4a l)—' }—2—,
T ' -
| ouT
+
o _
w7 o—I—{ + out
S4b Cib
o g S3b
2 fs&sb _1"_|_|"_|_
: : CLK
INTERNAL COM 1'HOLD  1!HOLD
- - INTERNAL
INTERNAL TRACK  TRACK > NONOVERLAPPING
BIAS COM _|_l_|_|_ CLOCK SIGNALS
S2ai‘ S5a
S Cla S3a
Sta '

MNAXIN
MAX5865

1. MAX5865MADCICAE = /= T/HEE&

SPllZMotorola, Inc. DFEIZETY, MICROWIREIZNational Semiconductor Corp.DEIEZTY ,

MAXIMN
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Fa17)I8EY FADC

ADCIE. TERDZEEE/NA TS24 VT —FTIF¥IC
FOT. BIDENHECTCSEERZEIRLTINE T,
YT IINFEADF FoOv oA oL E
11T D AT E=@BBLTNEZT, HH
TYFDEEEED b= ILOoOY I A JILFE
BB, FryRIVIATSOOQy oAb, Fr2Ib
QATH.boO VI ATILTY, ADCIE. TILRT—)b
7HAOJAN&EENMVRer. AT E— RADBEBEN
Vpp/2 £0.2V T3, VRerlEVReEFpP EVREENDZET I,
SRS, [T 7 L 28rk) MIBEZEZRL T ZE 0%,

AN Sy o/m—IV R (T/H) B3

X1iC. ADCAHNDT/HERROB T 7030547
9oL RLET, U IE—RTIE. S1&S2a.
S2b. S4a. S4b. Sba, SSEbDOEX 1 VFHEHLT
WET, JNITREEFHLE T, ASESIIX A VFS4a
ESAbRABT2DO A F Y (C2asC2b) it
JodEngd, S2asS2blE 7 T ANEITE—R
Y hITBXAYFT. STEERICHE. ATRERFE
DY T IETNET, HLNT. X1V FSda,
S4b, Sha, Shbh'HE. FDE. X1 vYFS3a&S3b
AL TClasClbD22o0 AV FUYh 7 THAIC
Biah, 21 UFS4ch'BLE T, BON-ZEEE
[3C2a&C2bDaA T IR EFEINE T, Cla&sClbd
o7 oHE. 7oA I2EoT. CakCebliRian
TW2EBEREBLEZTREINET, ZDE. 2D

®R1. HHNA-FEADEREDORERE

BAETBROMELEICANSNDEELIC. /N1 T
TAUHRRICENT DAAL SIS NE T, T/H
TOTRBANBENEL FAFZXNERMEBAD
SREHOTFOJADE NSV I L. T/
R=ILEFTBZENTEZT. ADCAAKIINITNE
(IA+. QA+, IA- QA-). EBNENEE T DI EEI VI
TURETDIELTEET, BEDMREZFDIOICIA+
EIA-. QA+EQA-DA VE—=F VRN I FIESE.
JEVE-RFEREELTVpp/2ZtzY bLTLTZS 0

ADCT 1 & )Vitih7—%(DA0~DAT)
DAO~DA7I3. ADCOT 1 & IOy IHIITY,
a2y oLNUE. OVpplckoT1.8VEVppDEIctE Y b
LET. TA42F7INENA—-—FTa2T@3AFTEY b
NAFITI(RT. H2)e Ta I HEH(DAO~
DANIC DB SBEMEFIITEDRIF/ M= L(15pF
BAIF). MAX5865M 7 FAJEAICKERET A 2F I
BRANTA—RNvosn, F4F Iy IMEMNMET
JTOIERBTTIEE,

BEMEENRENSGE. T UFIVHAIINY D 7%
EmMInE. Z0OFEERITHIENTEET, 100Q
BT 1 OFIVHAICEINCER Y H1F D &£ (MAXS865
ICTEDRIPEVMIBICERIF1TD). LWUSADCHAE
ZEFDHIENTEFT, 100QDBEIENBEHRTT 1>
FIVHACEDTT A DHIVNY T 728 &Y D%
I3 MAXS865ETHIE+ Y PDHZSRLTIZS0,

DIFFERENTIAL DIFFERENTIAL INPUT OFFSET BINARY OUTPUT DECIMAL
INPUT VOLTAGE (LSB) (DA7-DAO0) CODE
127
Vier x 127 127
REF X 15 (+1ull scmia - 1LSB) 1111 1111 255
126 126
VREF X155 (+1ull scale - 2LSB) 11111110 254
1
Y/ -
REF X g +1 1000 0001 129
VRer x —L 0 1000 0000 128
REF ~ 728 (bipolar zero)
~\ X L
REF X g B 0111 1111 127
127 -127
_V, 1el
REF X128 (full scale + 1LSB) 0000 0001 1
128 -128
_V l1e0
REF 128 (-full scale) 0000 0000 0

14
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ADCIRT LI A I J%FMK

M3, Z7OvoE7FOTAA. LT, ZDHR
HANSNDT—IDEFETT . FvRIVIACHN)EF+
FILQA(CHQ)AY 20y IESCLK)MDII LY Ty IT
BEsICH YT dah, YIVWFTLOZBDHER
T—5hDA0O~DA7ICHEANENE T, CHIT—FIICLK
DI YTy TEH=N, CHQF—FIIIIFIT YD
TEMNIT, HASYVTFOELZELZDHR b—FILD

o0v oA INAABREEIE. CHITSoOY I A1 )b,

CHQTLH.570vIHAUILTY,

VReF = VREFP - VREFN

11SB _2xVReF
256

A

ninn4
M111104
11111014

1000 00014 ! ‘
10000000»’_._|_,|_'.I ,,,,,,,,,,,,, X(COM)
0111 1111 1 | |

0000 0011+ ; £
0000 00104 ; |
0000 0001+ ! ‘
00000000 f—- - - - .. LA

OFFSET BINARY OUTPUT CODE (LSB)

- - - +

t—t—t—rt t

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

INPUT VOLTAGE (LSB)

X2. ADCOmERER

Fa17I10EY FDAC

DACIZ10E Y T, B8m40MHzD - Oy 7 TEIMET
5Z2&ENTEFT, DACOT 4 &I AA(DDO~
DDV ILFTLORBITHY . 1RKDI10EY F/NXZT
EELE T, COTF—FAN—=FDIINZAT—IL
HABEIU T 7LV ABREICED>TRIVE T,
o7 LV RBEDERERES. [ T77 L2k
DIEEZSBRLTLEEL, ZODACTIE. ERTY
FIRICEDTL00QDAELI/IMNE ITMAD T IV 2T —)b
HHERTEREL() 77 L 2Z(d1.024V), +400mVD
TIVZAT—ILEBHENBEEETIVE T, MAX586514
EHHNDIZERFE. DV IINITI R T)r—2 3>
TOFEARIIZEELTCWF A, Z7HOTHEAIF.4VD
dAFVE—-RIINATZEINTHY ., 70kQLED
AN E=F V2 E/FDODENANRERICE R T DA
BIRICEEEStSNTWWE T, ZDf=H. RFEXRT7 Y
OAVN—=5EMAXE865EDT7HO04 05 7T —2N
BHEICK>TWEY, RFPY Oy NN—%IF. T
E—RNAF72ELTL.3V~1.5VEREBEELET,
MAX5865(3DCOAEVE—RNA 7XEZRBLTL\D
O, LRNIVBEBERPI-—RICEBDLXILTT N
LT, &EFEDACOIA I v oL rIIFEERIC
Mengd, K212, HABEEREANO— FOBR%E
ENVESERS

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

A

CHI/\'
/N

CHQ

CLK _‘

tboa —>‘ ’4—

tool —>‘ ’4—

Y

N

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

M3. ADCORTLDIA I ITTAT TS

MAXIMN
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=F2. DACHOHEREADOI—FOERARBUIZLRAE—F: VRerpac = 1.024V,
NBIT 7L XE—F : VRerpac = VREFIN)

DIFFERENTIAL OUTPUT VOLTAGE OF::;EJ_%'[';‘;;RY INPUT DECIMAL CODE
Yaeroac , 1023 111111 1111 1023
256 1023
VRerpAc 1021
— >< —
558 7023 1111111110 1022
VeerpAC 3 10 0000 0001 513
256 1023
VRerpAC 1
PG x 10 0000 0000 512
“VReFpac , 1 01 1111 1111 511
256 1023
-VReFDAC ,, 1021
~VRerDAC , 1021 1 ]
e~ X703 00 0000 000
-VReFDAC ,, 1023
55s 7003 00 0000 0000 0
CLK 4/—\—
——»| IS0 |[-— —>»| IDHO |--—
DDO0-DDY I:N Q:N >< I:N+1 ><
—»| iDH |

Q: N-2 I:N-1 >< Q: N-1
sl |[—

e

QD >< N-2

I S

M4. DACORTLDIAIITTAT IS

DACHA 32T

M4ld. 2OV o EANT—F. 7HOTHEIDER
TY, 1 FvIOFT—Z(D)Fo0OY 7ESDIL T
IvoTovYFaen, QFrRIDO7T—7(QD)IE
IEYTYITSYFENET, HALQENE. RD
IOV IESOIEY T Y TERIICERSNE T,

16

SWRAIPNA 25T —REBEE—F

MAX586513. 3N U 715 T T —ATEIE
E-—RZEHHBLET, MEDE—RELBLDELDIC,
INTD—77y TBEBICMAXE86542 OS5 3I095M
TY, IV TINA VI TTI—IANSEIRTED
EEE—RIZ. vy NIDT AR RZVINA,
Rx. Tx. F/lEXcvrTd, RIICRTLDIC. B
E—REREITDDIFIBEY hDTF—HF L T RXZTY,
BH. EOMEE—RTEH, DUTPIA VT TI—X
370574 TDFEFETY,

MAXIMN
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#*&3. MAX5865MEIEE— I

D7

FUNCTION DESCRIPTION (MSB)

D6 D5 D4 D3 D2 D1 Do

Device shutdown. REF is off, ADCs are
off, and the ADC bus is tri-stated; DACs
are off and the DAC input bus must be
set to zero or OVpp.

Shutdown

REF and CLK are on, ADCs are off,
Idle and the ADC bus is tri-stated; DACs N
are off and the DAC input bus must be

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
zero or OVpp.

REF is on, ADCs are off, and the ADC

x bus is tri-stated; DACs are on.

Xevr REF is on, ADCs and DACs are on. X

REF is on, ADCs are off, and the ADC
bus is tri-stated; DACs are off and the
DAC input bus must be set to zero or
OVpp.

Standby

X=1E=

EDOEEEENERLDDIIT Y NI T UE—RT,
MAX5865M 77+ O7t0a>radNTCI vy NTD
IT2EEEICADCOTF 4 O INHAENSZAXT— b
E—RICLET, 2DiBE. ADCOEAN N1 ZAT— K
NHOAVICERBTDLEE, REICEBRINLEDT—RA
TAOZIEADICHEANENET, DACOT 125
INZIZREBTTILT Y TENTWNENDT. ZDOAN
3OO0V THITNIEE F A, Y NTT
TR ERIDES. DACICEAONTWVET—%
lFEhbNEd, vV NI VE—RDMDLDIITAY
7y JHR3E. REFP. REFN. RUCOMIZIEH =N/
AVF o ZzRETHIEFBICELO>TEREINE T,
RE) 77 LV RE— RPNy TP EAE) 77 LR
E-RICBITDEENBLITAOT7 Y TEBIE.
XcVIE— RADERFT40pus. RxE—RANDEIFT
20us. TxE— RADEIFT40usTY,

A RIVE—RTIE. U772 REREZOY IHE
BIEEDAHICEBRAEIE SN, ZOMDBEEIT T NTH T
(2B E 9, ADCHAF N DA RT—MIBEUET,
DACDOT 4 DHIVINZISHET TILT7 v TanT
WEWDT, ZOABIIEONOVpp TREITNIZEY F
tho 71 RILE— RN SADCEDACH INMEE AT T
IDETICRERDTA 7Y THEBIE. 10usTY,
ADCOEAN N ZART— DDA VICEBTDHEE.
REICEBINED—RET4 OFZIHAICHASTN
F9, JOVIANEELEOH D IOVppl I 1.

QSPIllZMotorola, Inc.DEE T,

TARINE—-RDHBEERZNSLKTDIENTE
FIH. DI ATy TEEN40usEEL B F T,
X INAE—RTIE. ADCO') 77 L 2 XDIAI
BENMNMEEIN. ZOMODEEEII TN THA IICBIET,
INM TSAVADCE AT EH Y. DAONMSDATIE NS
ARXT—hrE—FRIZKIET, DACOT 1 FIL/INRIE
WETTILT7Y TEINTWRENDT, ZOAAIFED
AOVpp THRITNISKBU EFEA. RTIVNNME—RDS
XeVrE— RANDD T A 07y TREEIE. N1 T4
ADCEDACE 7O T 4 JICT DIEDICHELIER
(40ps)icEEeEsnExd, ADCOEANNSART— K
NPT IOTATICBRITDESE. REBICERI N
J—REFa o ILEAICHAETNE T,
CDI)TIVT 4O IA T T T —RUSIEER LG
#Z#H T, SPI/QSPI™/MICROWIRE/DSPA >4 71 —2X
CHITY, CSEAO—ICTDEYTILT—4H
DINICO—RTEDLDICHY FT, HUVTCSE/NAT
roOd—lBBStE2E. U770y o (SCLK)D
Y EYTYOTMSBABIEIC. =N BB T ML
TWEZEY, 8EY MDIRTHIVITZIVAAL RS
[cO—REnfzo. F—7hEESh. 2vFSnEd,
MDD —47 2 2 %BIEd DaEIIC. CSE8ONsAE. /N1
ICRDOBEADYIFT, ZORB. SCLKIFT7Z A RILE
TV NA/O—I3RETY, HBIZ3FEX U715
TI—ZDEMBIA I ITTAT IS L=ZRLET,

17
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BETH. B51F 3

Y I ERE.

40Msps77azza> kx> F

tosw

s —/ \
tcss

SCLK —\—

— tcp ——— P> oy P>

— tpy

tps |
DIN MSB

- to —P— tos — P>

)

M5, 3FA I TPIA VI TI—ADEIA IV ITIAT TS

s : :

\ /

SCLK | :
DIN X>< 8-BIT DATA >< N ><

DAO-DA7

<—YWAKE SD, ST_ (Rx) OR tENABLE, Rx

@W X

ADC DIGITAL OUTPUT.
SINAD SETTLES WITHIN 1dB

i DAC ANALOG QUTPUT. OUTPUT
ID/QD ‘ <><><><><><><>< SETTLES TO 10 LSB ERROR

‘— twAKE, S, ST_ (1x) OR teNABLE Tx

M6. MAX5865ME— REIEY A I T51 705 s

E—FEIEZIIVT

K6ig. E—REIEYANIVIFTATIZLTT,
twakeld vy NI DL A R R VINADEE—R
MOERL. Rx. Tx. XeviDZEE—RICADEED
DIA T TREETY . tenasLEIE. Rx. Tx. XevrdD
ZE—RFREEYVUIBRZDEZTOEERBTI,, twaked
tenaBLED . ADCAPTEDSINADMEEED 1dBLARICEE
L. DACAH'10 LSBEREZ CTEETDDICDERIFE
T, twakeEtenaBLElE. 8EY R U7)Lav > RAY
CSOER/\1ICEDTMAXE865ICT Y FENTHS
DB ZETALTIVE T, XevrE— RDtENaABLEIE.
DACO T A 07w TBBICK>THEINE T, Xovr.
Tx. RXOZFE—FEEYUBRZ D EESICREREE
BRI T10usTd o Y RIDTVE—RPRY /XA
E— RO SXevrE— RICHYWBZ 2 E=DEERRS
(340usT9,

18

27L20Y 9 AN (CLK)

CLKAAIE. §XTOHOADCEDACTHBL TN T,
CMOSOV/IXFTILDESH ANEEET. ZDLN)L
IZOVppT1.8VA'SVppDBICERET DI ENTEL T,
TINAZOBRBE®IINESBoOY IDILEIT YD
EMXTFUTYVCOBRMICEASIND=H. Dvsyh
D1 AL EURUILTYDRNCnsLAN) 4880 0y &
ZFEATDILDICLTLEES L, ZAYVIESD
N EVTYITHY YT IEFTSZH. ZOIY 8D
DUSPTMRNWS ENRICEETY, VOV UIA
KENWE RKXDOEK D ICHEHADCOSNEEAFIBRE T
LENET,

SNR = 20 x log ;
2x XN Xtay

U, iNETFOYANBRE. tido0v oSy s

DEETY,
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BEEN, 55173V IMHEE.
40Msps7FO27z0> x> K<

TG TI IO T)r—2a3r T, o0y Y
DUINRICEETY, JOVIANZETFOTAN
ELTERWRN MOT7FOTANTA 0T 1 25
BB h oL Tl L T</ZS L\, MAX5865(3.
BEXL Y3V RAOVpp/2T. Ta1—T A4 A OILA
50%+15%Do Oy V%= ERT DI ENTEXT,

V277U RERK

MAX58653. BIFEEEBEREDEEHEICHIZDT
REMR. BBED1.024VN RELy T T 7L V%
NELTINET, 28BN 77 L ZEMEE— Rt Y.
ZFDW 2 ZREFINAANTITNVE Y, REFINIZIMZ D
EE(VREpNICEDTU T 7LV ZXEMEDE— KA
T I DDTY (RS

W& 77 LY 2E—RETBICIE. REFINEVpplS
BHuLT I, ABBTERSIN/Z0.512VENDERE
WVrepE LTERNF T, COM. REFP. RUREFNA}
AO—aA>E—4522HHhERBY . Veom = Vpop/2.
VRerp = Vpp/2 + VRer/2. KO Vrern = Vpp/2 -
VRep/2&7E W &9, REFPEREFN, KRUCOMIZ, —D
9D, 0.33uFD O F B T/INA/NZ L9, REFIN
MSGCNDAIE, O TuFO AT T/INA/INZALE T,
Ny TJ7EHAE) 77 L 2XEF— KT,
1.024V+10%%ZREFINICIIZ£9, TDE— RTII.
COM&EREFP, REFNA'O—4 v E—=F 2B HERY
Vcom = Vpp/2. Vrerp = Vpp/2 + VRerN/4. RU

VRerN = Vpp/2 - VRepin/4 &8 &9, REFP. REFN,

ROCOMIF, —D9 D, 0.33uFDIAVFHTINA/INZ
LE9, REFINDSGNDAIE, O.1TuFO T4
TNANZALET, 2TOE—RKTIE. DACO T I
2T—=)UEHEEE T E— REEAER 77 LU
ERLTZEILET, I=&xld. VRepnZE 10%(max)
575, DACOVINRT—IVHEAEEZE10%5<
B, 2440mVICKEDE T, OEVE—FERED.
10% &< B FT,

x4, VI7LVRE—F
VREFIN REFERENCE MODE
Internal reference mode. Vg 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. Vger is internally
generated to be Vrggn/2. Bypass REFP,
REFN, and COM each with a 0.33uF
capacitor. Bypass REFIN to GND with a
0.1pF capacitor.

1.024V +10%

PTVr—3ViER

EHAEHERBICEBACHYTY S
SUOIWIVRANY—ADESEREEHNESE L.
ADCOMEEAE+DITER I DLHICIE. RFNS R
(R7)D|ABL—FENNTLLD, FS2DEVY—
&y TaECOMICDEIFIE. AH%ZEVpp/2 DCLANIIC
DIRNTBIENTEFY, TSR EFBXETH
2TVTTYVT NS U REFEOCEHEFIRAREMT D
CELHRETT, —MRIC. MAX586513. > JILT > R
ESLUEREEBANES ELEEAA. SFDRY®THD
EWolMEEN BB E T, ZOMRIT. ANEKRE
NE<HEDEBEICRNET T, ZEHT— RTIEAD
(IA+. 1A-. QA+, QA-)DPNT VR &ERDIED
BHMASTENMES BDEEEIC. ADCAONBEE
TREERA VI VIIVIY RAHE—RDESD
ICBYET, R8DAIE. RFARSVYXAFEDT
MAX5865MDACHEE 7+ OJHhAES VT ILT R
ICZ g BEETY,

25Q
—/\/\/\T A+
0.1uF 22pF
—
‘ ‘éoawi o.mF—T—
AN\ B IA-
L 25Q 22pF
— I MNMAXIWV
= MAX5865
25Q
NN 2 QA+
0.1uF 22pF
n—]| —
‘ ‘ 0.33uF 0.1uF
% QA-
J__ 25Q 22pF T

H7. FHATFEEMRSZESICE DT, ADCOERE
BRIV IIVT Y R BEEBASICE R

19

MAXIMN

G98SXVIN



MAX5865

BEEN. 58173V IM%RE.,
40Msps7FO27z0> kKT K

D+

Vour
MAXIM ‘ ‘
MAX5865
ID-

Qm :? VOUT
QD_ g

X8. FHATHEMBMESICL DT, DACHH%Z

EE}ho U IIVI Y RICEE

ViN

REFP

1kQ  Rgg

INA+

COoM

INA-

REFP - MAXIM
MAX5865

INB+

Al 20F T

X9. ADCO > JIVI Y RERES

20

ARTP THEEDER

FHAFEGHEERBNEZIBNBEIE. AP TT
MAX5865MDADCZERENL F 9. ROERT0IC. AR
7T EEOTADCERE L. ACKEDT VLIV R
7TV —2 a3 EDCHEDER T T ) -3
ET2PERLET. ANESOREMERDIZH.
MAX4354/MAX4454 & Do fc. &R, LHE.
B/ A MABREHDT > TaFERLTZE . B10D
EEZDACOES 7FOJHADA V5T T —REL
TRV FEZMALI/NY T 7ETDIELTEXT,
DACOZE® 7FOJHAIE. ABT1.4VDCHIEY
E-RLANLELTWSED, Y2 TIVI VY RE—F
TEDZEITEI A, &fce DACTFOTHNIL.
ANAVE=F 2 ZINTOKQUEDEB AN EZERE)
TODLDICHEI SNTWNE T, Y TIVIV RHAE
LclbBEICIE. 7o TZEmLCERBRDES VT
ITURIZEBLET, COEE ADTEVE-FR
BEQHEAEGE 7> TR IELDICLTLEE 0,

FDDE— F&ETDDE—F

MAX5865(3. FDDE— KXTDDE— K TEET S
SFESFHBTTIT—2a TERITDIENTEET,
MAX5865(3. WCDMA-3GPP (FDD)*4G#ffi& Lo 7=
FDD7 74— 3> Tld. XevrE— RTHERLZEY,
F/7=. MAX5865(F%. TD-SCDMA. WCDMA-
3GPP(TDD). IEEE802.11a/b/g. RUIEEE802.16
EWDETDD7Z U4 —230Tld. TxE— RERX
E—-REYVUBRZEHISERLET,

FDDE— RTlE. ADCEDACHERICEIEL £,
ADC/NZ EDAC/NZAYHII T DT, 18w YT LIV
(ADC 8w hEDAC 10EY M)ELTT A 2FILN—2X
N ROV HICERLRZITRIERY FHA. 3R
YTFIA I TI—IATXerE— REL. BaoO vy
TTF—5%52vFLFET, MAXS865MHEEE IS,
fclk = 40MHzT75.6mWERYD £, Ihid. BERFIC
#FEL TL\BADCEDACDBEEHDEETTY,

TDDE—KTl3. ADCEDACHIRILICEIEL 9,
ADCEDACHN\ZREHBL. —HICEHRINDDT.
T A DHINANR=2/N RTO v HAOELIZ10E Y
DINTUIVNZBNEIZBY) £, 3R T7ILA 5
T I —RATRXxE— RICTDEADCH A =TIV ERH,
TXE—RIZCTBDEDACH M R2—TILERWUFT,
RxE—RTIE. J7WF 1 —TILEDOTDACHSD
EEMNMTHhNDZ EITHEL. —A. TxE— RTIFIADC
INZDNSARAT—RMNIRBYUET, ZOHRR. LERQ
2T T2 EL . N2DBEENBLESNET,
TDDE— R Tld. MAXS865MBEENII. fclk =
AOMHzMDRxE— KRT63mW. TxE— KRTDACDHE
BAIF38.4mWERLY) &9,
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MAXIM
Riso MAX5865
22Q
A% o K
Civ
I 5pF
CoM
Riso
22Q
”\/\/VT INA+
Y
ISpF
M Mo
R10 R11
600Q 600Q2
X10. ADCH'oDCHEFICKDEBEIEEDERE]
— CLK
< anc >
MAX2391 ADC
| QUADRATURE OUTPUT |
DEMODULATOR MUX
— ADC > =
TR Z S
— - 28
gl
1087 | 2
DAC [ 2
MAX2395 Z DAC °
—| QUADRATURE INPUT |t
TRANSMITTER MUX
o f
AKXV
SERIAL BUS
MAX5865

X11. TDDOIZ#AESNE[EEE
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MAX5865

BETH. B51F 3

Y I ERE.

40Msps7F7aoza> x> F

X113, MAX5865&MAX2820% A& HETTDD
E—RZEZERL, 802.11bEE 7OV NI RV 21—
23> ELERITY, MAXS865IZDACHAIEVE—R
LRI, 1. 4AVTREEZFO7FOJHENT. 1D,
ADCH OEVE—RLVSODEWANEZE D=0, RF
NS —/NEBEEEBHRNTRET. HMIITORP®
FUTTLRIVY D MEIBREEOWHENLH ) Tt Ao F-.
dAEVE—RLANIVAICHBE THESOND2H. O—R
ICEKBDLRIVDT IRIERALARNILD T MIEDERES
<. DACDAA I voLVIoaINRTERTDZEN
ARET T, MAXS5865MADCIE 7 ILZR T —ILL >
MN1Vp.pThY., AAIEVE—-RLAXILA
Vpp/2(2200mV)EHED>TWNE T, ZD/=HADCERF
BEXESREe2HBIC7SIOJTAI VY TI—RT 5
ZENHBETT . MITOREBT > TRLXNILIT -
HREAETT,
ISR NN,
BiELALA7PO b
MAX5865%FEA T 27/=HICId. BFREWRL A7+
DEREFMAMETT, BRLA 7T MIDWTII.
MAX5865:5 i+ hDTF—F—hEaSRBLTLE
S NA/NXZAVTUHIF. IRT. F/NA ZUC
TEBLEFEMIBICERUMNITEY, TENIL. REEE
ELTTFNAREFLAICRUNITRE, 41250

52/ RICHZ D ENTEET, VppHoGNDIE,

O WWFDEZ IV oV F Y E2.20FDI VT Y%
Wz L T/NA /XA LE T, OVppHh5OGNDE .
ONWFDEZ I v oAV T Y E2.20FDAVT U
WIEH L T/NAM /XA L ET . REFP. REFN, RU
COM&. znzEn. 0.33pFDEZ I v oV F oY
TGNDIZ/NA VAL &, REFINDSGNDD /XA /YR
1$0. 1uF0)ZI‘/7_—“‘/"7L'C“?‘_I(,\§ETo

EEDZEMESHD=H +REISRTL—>
EERTL— /%ﬁvvw?p4vm REFERLET,
2Ty NITSURTL—2BR, TINARINYT—2
D7F+ATIZ> RGND)ETAZ2HIVEADRZA N
7= R(OGND)DYEBMEBNBICEHhETEREL X7,
MAX5865MBE IV XHR—XX K/%w KiZ. GND
TL—2Il#EBHELET, 20T KT —2lF

18EREEL. /JAZXDZNTA oI To 0 RERD
PO RTL—VICEEES XKWL DIC
LFEd, 1miEROMNBIL. o7 R TL—BDFvy
IAD CEBMICEELRMNEBAERDFT T, ERIT. K
MEO/NS ERAEEER(1Q~5Q)H. 7151 ~E
— X HDWNIBNVEEBEETITNET, »DULII.
TGS URTL—=—0N /A ZDZNT ATV RT A
DTS RTL—2(THROEA/INY T 7DSPIS > R
TL—)D5+RDITEBEINTDIBEICIE. TTD
TS5V REVE— D®77/h7b VICEHRT D
EWVOBEBFEXZET,
SRTADYIVESMNL—RIT. FEEZZITOI ()
FFOJ ML= oL CEREELE T, FrRILE
O M=oz DH. FA/NN—=F\D7F+0O7
ADSAVEFDIIDELTLSES L, EEZA VT
TEDREFELTDEEEIL. 90 DA BT FH T,

FATFTIVIOUBNSA—IDER

ADCEDACICET DRI T 1 v U lkEE
INTA—=IDEE

ESIEEA M (INL)

BAFEBEME IS, EEBMOERIrSDINEIRL
F9, BRI, RROEMNBHEEZFEOBESE. #7712V b
BECHEBEEZEZRELEROGEBHOBS &K
BERALEREESDBEENHUET, RYTA VIR
MIEE/NTA—5I3. BRERRERATLRENR—2
ISHELTILNET, (DAC : ®12a)

M5 IF#RAZ 1% (DNL)

MAIEREM LT, EBRORT Y TiEET LSBEWD
IE*EfEtwﬁéiﬁbiTo DNLERZEMAEN T LSBLWE
MEWveE, IV UIO—-RR BN ENRIEE N
(ADC). mZBHMNMERICH Y FT(ADCEDAC),
(DAC : E12b)

ADCH 7t v hERE

Y RRT—UE. BERICIEE. Y RRT-ILEUE
0.5 LSBREKLOIEHBRTEBLEIT, 7TV B
BRELL. EEOBRRA Y b EBEBNLERRRA Vb
DEZELEI,

7 T ':'.. 6 N
T ° ’ T 1 LSB“—
O' 5
w - 5 LI ]
= 5 "o <4C
= o S DIFFERENTIAL LINEARITY
2 4 ‘s 5 ERROR (-1/4 LSB)
[ g = -—a
5 :'7—1 AT STEP 3 3 ST
. <27 ) \
g 3 jon (1/2LSB) g }LSB , l :
= 2 ’ \ | I\
= 2 'ﬁ = L~ < g
JATSTEP ] ~ " "DIFFERENTIAL~~_ _ _-~
1 'j 001 (1/4158) LINEARITY ERROR (+1/4 LSB)
0 ) 0 2
000 001 010 011 100 101 110 111 000 00t 010 011 100 101
DIGITAL INPUT CODE —> DIGITAL INPUT CODE —
X12a. ERIEFAE X12b. MO IEREAE
22 M AXIW




BEEN, 5173V IMHeE
40Msps7707z0O0> kx> R

DACH 7w hiRE

A7ty hEERI2a)EEF. ATEY MRAV D
BRECEBEODEDEZZELEZ T, 77tV MRA2 b
3. TAZTIVADDIY RAT—ILDEEICHD
SNDETT, TOEREEFINTOI—-RIZHELL
FEITDED. NI VITHETDIENTELT,

ADCHIg382
BENARETIE. ADCOTILR T —ILBBATIL
24 —)h51.5 LSBEVETRELET, FHFISER,
ATy MNESEERE L LHE, BENABBAL N
D SEBDBBRA Y FHAEDSNTNTINBNE
RLET,

ADCH A F 3 v O HEENS A— S DER
PIN—F v Tus

R8I0, 75— F v S () DAERLET, THd.
FYTNBIC BT BT —F v BEDETT,

T IN—F BT
TIN—FEE(ap)E. BT IOy oMLk
TYIHBeRBICH DTV ISND2BEBETD
BT Y (K13).
ES XML (SNLEE)
TAOINH LTIV OREEZREICBBRTERE
IDE. ZDOSNEblE. BEmE. IV T—)Lb7+0Od
AZI(RMS{E) ERMSEE LR ZE (FRFRE)DLEIC AR
F9. ZDE. ADCODREEINE Y MICKDTRE
=nFxd,

SNR(max) = 6.02dB x N + 1.76dB (in dB)

BEICIE. BEL/ AN, =TI/ A Z»
DI27LURA /AR 7AYoy FRE SESEA
/AR —=2N B FE T, SNEEIF. RMSIES ERMS
/A XD ESDTERELE T RMS/ A X(ZIE. ER
BRE. RAD5EHEKR. RUDCH T Y &K<
FTAFZXNERBDEIRY LR HEENEd,
5 3 /A4 X + EH(SINAD)

SINADIZ. RMSESERMS/ A XDLEELTEHL &,
RMS/ A ZXIZIS. EXRFERBEDCA T Y bZRRL
FTAFZMERBEDEZRY MR EENET,

EMEY 1 (ENOB)
ENOBA'S. HEDANBRBET VT VI L— b
HIFDADCHY A F I v oMeEN b &9, BB
ADCTII. BREIIHELR/ A XDHAELY ET,
TIVAT—=IVDAFITA VIRICT S SENOBIL. RHT
BHTEEY,

ENOB = (SINAD - 1. 76) / 6.02

CLK —— —

ANALOG
INPUT

tap
—>llll-— tpy

SAMPLED Lo
DATA(TH) "\ Alf7— U\

TRACK

TH TRACK HOLD

K13, T/HZNN—=Fv 5143200

ERRKEH(THD)
THDEIF. ADESDRADOSSHEDRMSZ GET
LIcEDEBARFRHMODRMSDLE T, AR TERENF T,

(V2 +V& +V2 +V2 +\V2)

THD = 20log \/ v
;

f2fZ2U VI IIEXRERBDIRE. Vo~VeldFE 255K
NOEEERRDIRIET I o

3RERKEEHHD3)
HD3&E. BRANGBSICHN I 23IRESFHEMA DD
RMSEDLETT

RTIVPRIY—F14+ 2y 9L (SFDR)
SFDRIF. EXEREBDRMSIRE(ESDEAMKD) &
DCH It haBR|BRDZ T T 253 DRMSED
tEE T ONIVBUTRLUIEEDTT,

HEZHREA(MD)

IMD&IZ. HBEZRBDGEENE. f1&frllNDY—
=D& ANBAHICH T SHENBEBTCERLIZED
T9, HEZHREBII(F £ o). (2xf1). (2xf2). (2 x
f1 =) (2xfr+f))CT. EBANDS—=2DLANIVIZ
-7dBFSTY,

SRHERZEHR(M3I)

IM3&E, T4+ NERBISH T DIXEEZRBED
WEABNZ., f1&fr&ENDY——2DEETANESN
IS I DENETERLIEEHDTY . IREEZREIS |
2xf £fo)&E@ xfo = f1) T FBAD =DV
|3-7dBFSTT,
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BEEN. 58173V IM%RE.,
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ERRALE
BRRELEE S, BENTO%NEHLIEEDATEY b
ERBREDT T METT,

MESHEE

BEEDZI—L— MIEDTADCHEENHIBR S 7Ry
2T, ADCIC-20dBFSEWS/NE BT FOTANES
EMAE T T4 05N LIREROIRED-3ABET
TOETANARMERA—TLET. MEBAS
HIEDOLRIST/HMBEICK D TREDZENZ N LI
ARTDRENHYUET,

IVIND —FiE0E
ADCIZ-0.5dBFSEWNSKRERT7FTHOITANESZ
Mz, T4 2T IACLIAEROIREN-3ABET 9 2E T
ANBREEZA—TLET. ZORETIVINT—F
BEIREE (VN E T,

DACHF A+ Iy OMBNSA—IDER

2BBEEH(THD)
THDIE. HABERORMSE S 1 +2 NEREE Tast
LI=E0&E BERERMORMSOI T, RATRSNET,

VE +VE + .. +\2)
Vi

THD = 20Iog[\/(

el ViIEERIRIE. Vo SVaE TIE2RA SN
ETHTAFZXMEREUT)DESHROIRETI

RTIVFPRIV=F4FIvoLrY
RATIVFRT)=F14F v oL 2I(SFDR)IE. B
BUREBDRMSHRE (ESDEAKRD)E. FAF b
BRBUTTDCATEY hEBRKEADITI TR
B DRMSEDLEZE T U NVBUTRLIZEDTY,

24

EVEE
o E%Eééé%géé‘é%
/FEHEFEHEREEE
rere 10 ® (3] cS
Voo |2 [35 ] SCLK
A+ |31 (3] DN
I (33 ) Vmp
oo 51 AAXIM [z oos
o e MAX5865 (5T Do
GND |71 [30 ] op7
Voo |8 [29 | po6
QA- 9] [287] DD5
A+ [0 (27 ] op4
Voo [11] [26 | bD3
aND |72 5] o2
O il s

Fv 71EH

TRANSISTOR COUNT: 16,765
PROCESS: CMOS
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BEEN, 55173V IMHEE.
40Msps77O07zzO0> kx> R

Nyr=o
(COFT—5—RMIBEHINTND/NY =K. BRARMENTNDEIIRY A, BFD/ N T — BRI,
http://japan.maxim-ic.com/packages* Z ST (), )

%)
2X D2 &
5 AGIS[ClA] A pd
¢ — |—b [Glo0@CIAR] 6
/A DI2 ax k [~ D22 — 3
PIN 41 AEED PIN # 1 1.0. /A X
w. "N [qUuuoiuorog 0.35x45 <
1 — 1 ~
| T -
2 e | =] [ Ql
3 - 3 ™
- — E2/2
- -
+ - E NENXE] —J|— - — + -4 = ¢ E2
~H =
P =\ (=
( = —
| B/ . s
1 )l ¢
/ mq]rlnrlr!mnm\ly 111
|:| DETAIL A _|E"_ 1
| (ND-1) X £}
DETAILB
BOTTOM VIEW
DETAIL B
- L ¢ ¢
(R IS OPTIONAL)
T = DETAL A L M' i HRE E
PKG. CORNERS ONLY {4x) 1 | |
APPLICABLE TO .4mm PITCH PKG. ONLY ' \ _/
TERMINAL TIP €
EVEN TERMINAL ODD TERMINAL
7/ 0.10|C
{
——— |omsn 4 DRALLAS AMLAXIIVI
A1 A2 PROPRIETARY INFORMATION
SEATING " PACKAGE OUTLINE
PLANE SIDE VIEW 32, 44, 48, 56L THIN QFN, 7x7x0.8mm
\PPROVAL [DOCUMENT CONTROL NO. REV 1
21-0144 D |4
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BEEN. 58173V IM%RE.,
40Mspsr7Fazza> x>k

NYTr—S (#HRE)

(CDT—F2—MIBHNTND/NYT—IAKRIE. BRRARMSNTNSEIIRY B A B|HD/ VY T— BRI,

http://japan.maxim-ic.com/packages%* Z ST\, )

COMMON DIMENSIONS

EXPOSED PAD VARIATIONS

D2 E2 JEDEC | DOWN
M0220 | BONDS
MIN. | NOM.| MAX.| MIN. | NOM. | MAX. | REV. C |ALLOWED

CUSTOM PKG. PKG.
(T4877-1) CODES  [LEADS
PKE 32 77 4L 77 48L 7x7 48L 7x7 5L 7x7 T

455|470 | 4.B5 | 4.55| 4.7 4.85 =

SYMBOL | MIN. [ NOM. [ MAX. | MIN. | NOM. | MAX. | MIN. | NOM. | MAX. | MIN. [ NOM. | MAX. | MIN. | NOM. | MAX. T3277-2 |-

456|470)485)|455) 470|485 -

A 0.70| 0.76 | 080 | 0.70 [ 0.75 | 0.80 |0.70 | 0.76 |0.80 | 0.70 |0.75 [0.80 |0.70 [0.75 | 0.80 T4477-1 |-

4.55] 470 | 4.5 4.55 | 4.71| 4.85 | WKKD-1

Al 0 |002[{005| 0 [002[005| a Jaoo2[005| ¢ |obz [oos| @ - loos | |TH477-2

4.55 | 470 | 485 | 4.55 | 4.70| 4.85 | WKKD-1

0.20 REF. 0.20 REF. 0.20 REF. 0.20 REF. 020 REF. THI7-3 |-

4.55]4.70| 485 4.55 | 4.7 4.85 | WKKD—1

0.25 | 0.30 { 0.35 | 0.20 | 0.25 | 0.30 |0.20 | 0.25 | 0.0 | 0.20 {0.26 |0.30 |0.15 |0.20 | 0.25

T4877-1%4]13,24,37,48 | 420 | 4.30 | 4.4D | 4.20 | 4.X1| 4.40 -

546 [5.60 | 5.63 | 5.45| 580 5.63 -

495|510 5.25| 495| 5.10(5.25 -

545 | 5.60 | 5.63 | 5.45| 5.6 5.63 -

240250 | 2,60 | 2.40| 2.54 2.60 -

545|560 |5.63 | 5.45| 5.60(5.63 -

#|8(5|3|6|3|3|5|5|3|5|3

520)530)|5.4D | 5.20| 5.X1|540 | -

7!
b
D |690(7.007.10|5.90]7.00[7.10 680 |7.00 710 650 [7.00 [ 7.10 [680 [7.00 | 7.10| [T4877-2 (-
E_ [690]7.00 710690 [7.00]7.10 | 690 | 7.00 | 7.10 | 6.90 | 7.00 | 7.10 [ 690 [7.00 | 7.10 | |T4877=2 {=
e 0.65 BSC .50 BSG. 0.50 BSC. 050 BSC. 0.40 BSC. 8774 |-
k |ozs| - | - loz| - | - fozs|[ - [ - [o2s] - [ - |ozs]035]04s I:;;:: =
L o450 065045 [0 065030 [ 040 ] 050 [0.45 [0s0 0.5 [04a [0 [0eo | F=rms
u |-l -1 -1T-1T-T-T=-T-T-1T-1T-1-"Tox]o0]osm0
N 3 “ " “ 56
D a 1 12 10 1
NE 8 11 12 12 1

NOTES:

DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M—1994.
ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.
N IS THE TOTAL NUMBER OF TERMINALS.

DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN
0.25 mm AND G.30 mm FROM TERMINAL TIP.

ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.

DRAWING CONFORMS TO JEDEC MQ220 EXCEPT THE EXPOSED PAD DIMENSIONS OF T3277-1:
T4877-1/-2/-3/-4/-5/-6 & T5677-1.
10. WARPAGE SHALL NQT EXCEED 0.10 mm.

> Punz

oy o

*% NOTE: T4877—1 IS A CUSTOM 4BL PKG. WITH 4 LEADS DEPOPULATED.
TOTAL NUMBER OF LEADS ARE 44.

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.
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PROPRIETARY INFORMATION

" PACKAGE OUTLINE
32, 44, 48, 56L THIN QFN, 7x7x0.8mm

BOCUMENT CONTROL NO

21-0144
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