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12w I, 80Msps, 3.3V IF%#>7'U > ADC

ABSOLUTE MAXIMUM RATINGS

VDD IO GND ..o -0.3V to +3.6V
OVpp to GND........ -0.3V to the lower of (Vpp + 0.3V) and +3.6V
INP, INN to GND ...-0.3V to the lower of (Vpp + 0.3V) and +3.6V
REFIN, REFOUT, REFP, REFN, COM

toGND............... -0.3V to the lower of (Vpp + 0.3V) and +3.6V
CLKP, CLKN, CLKTYP, G/T, DCE,

PDto GND ........ -0.3V to the lower of (Vpp + 0.3V) and +3.6V
D11 Through DO, I.C. DAV, DOR to GND...-0.3V to (OVpp + 0.3V)

Continuous Power Dissipation (Ta = +70°C)
40-Pin Thin QFN 6mm x 6mm x 0.8mm
(derated 26.3mW/°C above +70°C)

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

Junction Temperature..........................

Storage Temperature Range................

Lead Temperature (soldering 10S) ......ccccccoovvvviiieiiiienn..

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

(Vpp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, foLk = 80MHz (50% duty cycle), Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symsoL | CONDITIONS MIN TYP MAX | UNITS
DC ACCURACY (Note 2)
Resolution 12 Bits
Integral Nonlinearity INL fiN = 3MHz +0.6 LSB
Differential Nonlinearity pn | fiN = 8MH2, no missing codes over 077 035 LSB
temperature
Offset Error VREFIN = 2.048V +0.17  +0.91 %FS
Gain Error VREFIN = 2.048V +0.56 +5.3 %FS
ANALOG INPUT (INP, INN)
Differential Input Voltage Range VDIFF Differential or single-ended inputs +1.024 \
Common-Mode Input Voltage Vbp/2 \
Input Capacitance CPAR Fixed capacitance to ground 2
(Figure 3) CsaMPLE | Switched capacitance 1.9 Pk
CONVERSION RATE
Maximum Clock Frequency foLK 80 MHz
Minimum Clock Frequency 5 MHz
Data Latency Figure 6 8.5 Clock
cycles
DYNAMIC CHARACTERISTICS (differential inputs, Note 2)
Small-Signal Noise Floor SSNF Input at less than -35dBFS -68.8 dBFS
fiN = 70MHz at -0.5dBFS 68.0
Signal-to-Noise Ratio SNR fiIN = 1T00MHz at -0.5dBFS 67.7 dB
fiIN = 175MHz at -0.5dBFS (Note 6) 64.5 66.5
fiIN = 70MHz at -0.5dBFS 67.8
Signal-to-Noise and Distortion SINAD fiIN = 100MHz at -0.5dBFS 67.6 dB
fiN = 175MHz at -0.5dBFS (Note 6) 64.3 66.4
2 INAXIW




12w I, 80Msps, 3.3V IF4#>7'1 > ADC

ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,

G/T = low, foLK = 80MHz (50% duty cycle), Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
fiIN = 70MHz at -0.5dBFS 85.1
Spurious-Free Dynamic Range SFDR fiN = 100MHz at -0.5dBFS 86.2 dBc
fiN = 1756MHz at -0.5dBFS (Note 6) 74.6 855
fiIN = 70MHz at -0.5dBFS -81.2
Total Harmonic Distortion THD fiIN = 100MHz at -0.5dBFS -82.3 dBc
fiIN = 175MHz at -0.5dBFS -82.7 -73.9
fiIN = 70MHz at -0.5dBFS -86.5
Second Harmonic HD2 fiN = 100MHz at -0.5dBFS -89.6 dBc
fiIN = 175MHz at -0.5dBFS -89
fiIN = 70MHz at -0.5dBFS -85.1
Third Harmonic HD3 fiIN = 100MHz at -0.5dBFS -86.5 dBc
fiIN = 175MHz at -0.5dBFS -88.6
fiN1 = 68.5MHz at -7dBFS, 804
fin2 = 71.5MHz at -7dBFS '
Intermodulation Distortion IMD dBc
fiIN1 = 172.56MHz at -7dBFS, 749
fiNe = 177.56MHz at -7dBFS '
fiN1 = 68.5MHz at -7dBFS, 86.4
fin2 = 71.5MHz at -7dBFS '
Third-Order Intermodulation IM3 dBc
fiIN1 = 172.56MHz at -7dBFS, -86.1
fiN2 = 177.56MHz at -7dBFS '
fiN1 = 68.5MHz at -7dBFS, 85.1
Two-Tone Spurious-Free fine = 71.5MHz at -7dBFS '
: SFDRTT dBc
Dynamic Range fint = 172.5MHz at -7dBFS, 245
fiN2 = 177.5MHz at -7dBFS '
Full-Power Bandwidth FPBW Input at -0.5dBFS, -3dB roll-off 700 MHz
Aperture Delay tAD Figure 4 0.9 ns
Aperture Jitter tAJ Figure 4 <0.2 PSRMS
Output Noise nouT INP = INN = COM 0.52 LSBRMS
Overdrive Recovery Time +10% beyond full scale 1 Clock
cycles
MKV 3
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ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, foLK = 80MHz (50% duty cycle), Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS | mN  TYP  MAX | unITs
INTERNAL REFERENCE (REFIN = REFOUT; VREFP, VREFN, and Vcom are generated internally)
REFOUT Output Voltage VREFOUT 1984  2.048 2.070 \
COM Output Voltage Vcom Vpp/ 2 1.65 \%
\E/)Cll‘lf;rgghal Reference Output VRer VREF = VREFP - VREEN 1024 v
REFOUT Load Regulation 35 mV/mA
REFOUT Temperature Coefficient TCREF +50 ppm/°C

o Short to Vpp—sinking 0.24
REFOUT Short-Circuit Current mA
Short to GND—sourcing 2.1

BUFFERED EXTERNAL REFERENCE (REFIN driven externally; VREFIN = 2.048V, VREFP, VREFN, and Vcowm are generated internally)

REFIN Input Voltage VREFIN 2.048 \
REFP Output Voltage VREFP (Vbp/2) + (VREFIN / 4) 2.162 \
REFN Output Voltage VREFN (VpbD/2) - (VREFIN / 4) 1.138 V
COM Output Voltage Vcom Vpbp/2 1.60 1.65 1.70 V
Differential Reference Output VReE VREE = VREEP - VREFN 0.971 1024 1.069 v
Voltage

Differential Reference o
Temperature Coefficient 25 pPm/C
REFIN Input Resistance >50 MQ
UNBUFFERED EXTERNAL REFERENCE (REFIN = GND; VRerP, VREFN, and Vcom are applied externally)

COM Input Voltage Vcom Vpp/ 2 1.65 \%
REFP Input Voltage VREFP - VCOM 0.512 V
REFN Input Voltage VREFN - VCcoM -0.512 Vv
Differential Reference Input _

Voltage VREF VREF = VREFP - VREFN 1.024 v
REFP Sink Current IREFP VREFP = 2.162V 1.1 mA
REFN Source Current IREFN VREFN = 1.138V 1.1 mA
COM Sink Current lcom 0.3 mA
REFP, REFN Capacitance 13 pF
COM Capacitance 6 pF
CLOCK INPUTS (CLKP, CLKN)

Single-Ended Input High Vig CLKTYP = GND, CLKN = GND 0.8 x v
Threshold VDD

Single-Ended Input Low _ _ 0.2 x
Threshold ViL CLKTYP = GND, CLKN = GND VoD \
Differential Input Voltage Swing CLKTYP = high 1.4 Vp_p
Differential Input Common-Mode CLKTYP = high Vop /2 N

Voltage

MAXI N




12w I, 80Msps, 3.3V IF4#>7'1 > ADC

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,

G/T = low, foLK = 80MHz (50% duty cycle), Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Resistance RcLk Figure 5 5 kQ
Input Capacitance CcLk 2 pF
DIGITAL INPUTS (CLKTYP, G/T, PD)
. 0.8 x
Input High Threshold VIH OVoD Vv
0.2 x
Input Low Threshold ViL OVoD \
ViH = 0V 5
Input Leakage Current I DD pA
ViL=0 +5
Input Capacitance CDIN 5 pF
DIGITAL OUTPUTS (D11-D0, DAV, DOR)
D11-D0, DOR, IsiNK = 200pA 0.2
Output Voltage Low VoL Vv
DAV, IsiNK = 600pA 0.2
D11-DO, DOR, ISOURCE = 200pA OO\éDD .
Output Voltage High VOH : \
OVpp -
DAV, IsouRCE = 600pA 0.0
Tri-State Leakage Current ILEAK (Note 3) +5 pA
D11-D0, DOR Tri-State Output
' N F
Capacitance Cour (Note 3) 3 P
DAV Tri-State Output
Capacitance Coav (Note 3) 6 pF
POWER REQUIREMENTS
Analog Supply Voltage VbD 3.0 3.3 3.6 \
Digital Output Supply Voltage OVbD 1.7 2.0 VODgV+ \
Normal operating mode,
fiN = 17756MHz at -0.5dBFS, CLKTYP = GND, 111
single-ended clock
Analog Supply Current lvDD Normal operating mode, mA
fIN = 175MHz at -0.5dBFS, 119 132
CLKTYP = OVpp, differential clock
Power-down mode clock idle, PD = OVpp 0.001

MAXIMN

60C L XVIN



MAX1209

12w I, 80Msps, 3.3V IF%#>7'U > ADC

ELECTRICAL CHARACTERISTICS (continued)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, foLK = 80MHz (50% duty cycle), Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Normal operating mode,

fiIN = 1756MHz at -0.5dBFS, CLKTYP = GND, 366

single-ended clock
Analog Power Dissipation Pbiss Normal operating mode, mw

fiIN = 176MHz at -0.5dBFS, 393 436

CLKTYP = OVpp, differential clock

Power-down mode clock idle, PD = OVpp 0.003

Normal operating mode,

fiIN = 1756MHz at -0.5dBFS, OVpp = 2.0V, 9.2 mA
Digital Output Supply Current lovbD N _ bb

CL = bpF

Power-down mode clock idle, PD = OVpp 0.9 uA
TIMING CHARACTERISTICS (Figure 6)
Clock Pulse Width High tCcH 6.25 ns
Clock Pulse Width Low tcL 6.25 ns
Data-Valid Delay tDAv CL = 5pF (Note 5) 6.4 ns
Data Setup Time Before Rising B
Edge of DAV tSETUP CL = 5pF (Notes 4, 5) 7.7 ns
Data Hold Time After Rising Edge tHOLD CL = 5pF (Notes 4, 5) 49 ns
of DAV
Wake-Up Time from Power-Down tWAKE VREFIN = 2.048V 10 ms

Note 1: Specifications =+25°C guaranteed by production test, <+25°C guaranteed by design and characterization.
Note 2: See definitions in the Parameter Definitions section.

Note 3: During power-down, D11-D0, DOR, and DAV are high impedance.
Note 4: Guaranteed by design and characterization.

Note 5: Digital outputs settle to ViH

or VL.

Note 6: Due to test equipment jitter limitations at 1756MHz, 0.15% of the spectrum on each side of the fundamental is excluded from

the spectral analysis.
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12w I, 80Msps, 3.3V IF4#>7'1 > ADC

IR FHIE
(Vbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), VN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, fcLk = 80MHz (50% duty cycle), Ta = +25°C, unless otherwise noted.)

TWO-TONE FFT PLOT
(16,384-POINT DATA RECORD)

SINGLE-TONE FFT PLOT
(8192-POINT DATA RECORD)

SINGLE-TONE FFT PLOT
(4096-POINT DATA RECORD)

0 5 0 3 0 g
-10 % 10 % 10 fing g
-20 E: -20 2 -20 / S
,/ fing
=30 . -30 %0 y
2 40 £ -0 £ 0
._.gJ 50 u%_l -50 é -50 y 4
. -60 -60
5 0 D2 HD3 = o HD4 HD2 HD3 = o fivt +2 X2
<§E o HD4 <§( 80 <§E _80 fing + fint 2X f\\NW +fin2
-80 Y — - - \
-90 I | \ -90 ol , -90 ¥ \ ¥
110 -110 -110
0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40
FREQUENGY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
fouk = 80.00352MHz  SINAD = 67.872dB foLk = 80.00352MHz ~ SINAD = 66.010B foLk = 8OMHz Ang = -7.046dBFS
fin =69.99331395MHz  THD = -82.119dBc fin=175.078125MHz  THD =-82.976dBc fiNt = 68.50098MHz SFDRT = 85.065dBc
A =-0.506dBFS SFDR = 85.522dBc A =-0.500dBFS SFDR = 84.718dBc Ay =-7.049dBFS IMD = -82.255dBc
SNR =68.039dB SNR =66.097dB fing = 71.499MHz IM3 =-86.378dBc
TWO-TONE FFT PLOT
(16,384-POINT DATA RECORD) INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
0 - 10 . 10 .
-0 £ 08 : 08 5
20 fint z 06 E: 0.6 :
Ve fin
30 — 0.4 04
il
g -0 ~ 02 g 02 - '
& 50 ] =)
2 60 [—fn2-fimn fing + fine = Z
z \ 02 02
N \ 04
-80 -0.4 -0.
-90 | 3 -0.6 -0.6
-100 { | i -0.8 -0.8
110 -1.0 -1.0
0 4 8 12 16 20 24 28 32 36 40 0 512 1024 1536 2048 2650 3072 3584 4096 0 512 1024 1536 2048 2650 3072 3584 4096
FREQUENCY (MHz) DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE
foLk = 80MHz Ao =-7.017dBFS

MAXIMN

fiN1 = 172.4853516MHz
Ay =-6.976dBFS
fing = 177.4853516MHz

SFDRrT = 74.205dBc
IMD = -74.108dBc
IM3 = -85.923dBc
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12w I, 80Msps, 3.3V IF4>7'1) > ADC

REEERM (BE)

(Vbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), VN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, fcLk = 80MHz (50% duty cycle), Ta = +25°C, unless otherwise noted.)
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SNR, SINAD (dB)

12w I, 80Msps, 3.3V IF4#>7'1 > ADC

34 ==
REEERNE (RE)
(Vbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), VN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, fcLk = 80MHz (50% duty cycle), Ta = +25°C, unless otherwise noted.)
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vs. OUTPUT-DRIVER POWER-INPUT VOLTAGE vs. OUTPUT-DRIVER POWER-INPUT VOLTAGE vs. OUTPUT-DRIVER POWER-INPUT VOLTAGE
70 5 100 < 550 <
foLk = 80.03584MHz £ foLk = 80.03584MHz g DIFFERENTIAL CLOCK !
69 [ fiy = 32.11399MHz g 95 |in=32.11399MHz g 500 |-fouk =80.03584MHz &
6 | perenter z ] fiy = 32.11399MHz g
o — N % 450 |CL~5pF =
— ~ = = —
S ™ S 8 Al T I S 400 —
= 66 = N = —
< % ~..___ % ----------------------------- -
= 65 T80 - 350
o= o o
z o £ 7 £ 30
63
0 70 250
— S\R 65 | ——SOR pps |-~ ANALOG + DIGITAL POWER
61 | -nn-- SNDT—T—T—T— P [ e w [ | | | | |- ANALOG POWER
oS O ROTN ST O T P PRI P O O S P P S T
14 18 22 26 30 34 38 14 18 22 26 30 34 38 14 18 22 26 30 34 38
OVop (V) OVpp (V) OVpp (V)
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MAX1209

12w I, 80Msps, 3.3V IF4>7'1) > ADC

REEERM (BE)

(Vpbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), ViN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,

G/T = low, fcLk = 80MHz (50% duty cycle), Ta = +25°C, unless otherwise noted.)

SNR, SINAD vs. TEMPERATURE SFDR, -THD vs. TEMPERATURE
70 ‘ . % : .
g foLk ~ 80MHz g
foLk = 80MHz s | ICLK z
69 | i~ 175MHz g B[ty = 175MHz g
g 91 : 2
® _ 8 &
_ S =
g & — S o =
=S R I o 195)
= 66 T ) —— a
<@ N o &
E g 8 RN S
81 Ty 1)
64 SN 3
79 e :ZE(
63 —— SNR ] 77 —— SFOR ]
===4SNAD | )} | eeaas THD
62 75 :
4 5 10 3% 60 8 40 45 10 3% 60 8
TEMPERATURE (°C) TEMPERATURE (°C)

OFFSET ERROR vs. TEMPERATURE

o
loy]
[=}

o
(=3
S

~
o
S

N
o
S

w
a
S

w
S
S

N
3]
S

no
(=1
S

ANALOG POWER DISSIPATION
vs. TEMPERATURE

DIFFERENTIAL CLOCK
foLk = 80MHz

fin = 175MHz

C =~ 5pF

MAX1209 toc27

-40 -15 10

35 60 85

TEMPERATURE (°C)

GAIN ERROR vs. TEMPERATURE

MAX1209 toc29

05 . 3
04 VREFIN = 2.048V £ VRerIN = 2.048V
03 2 2
g 0.2 @ 1
< 0 =
g o =
i =
@ 01 =
s (G|
S -02
03 Y
-0.4
205 -3
-40 -15 10 35 60 85 -40 -15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)

10
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12w I, 80Msps, 3.3V IF4#>7'1 > ADC

REEERNE (RE)
(Vbp = 3.3V, OVpp = 2.0V, GND = 0, REFIN = REFOUT (internal reference), VN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, fcLk = 80MHz (50% duty cycle), Ta = +25°C, unless otherwise noted.)

REFERENCE OUTPUT VOLTAGE REFERENCE OUTPUT VOLTAGE REFERENCE OUTPUT VOLTAGE
LOAD REGULATION SHORT-CIRCUIT PERFORMANCE vs. TEMPERATURE
2.05 “ 35 _ 2.039 o
203 VA E ‘ E 2037 // >~
2.02 2 25 —485°C /
+85°C 2.035

S ~ . \ _
s 7s 27
198 71/ /‘\740"0 i / k]I\+25°‘c /
197 / I ‘

/

N
VRerout (V)
VRerout (V)

+25°C L\ 2.031
I 0.5 -40°C /
ol | [
1.95 0 2.029
-2.0 -15 -1.0 -05 0 05 30 20 10 0 10 -40 -15 -10 35 60 85
IRerouT SINK CURRENT (mA) IRerouT SINK CURRENT (mA) TEMPERATURE (°C)
REFP, COM, REFN
REFP, COM, REFN SHORT-CIRCUIT PERFORMANCE

LOAD REGULATION 35

3.0
‘ I / 30 I <
VReFP T 'I /
& T 25 Yeou _I_/ VREj7L
20

MAX1209 toc34

MAX1209 toc33

25
/ A

= . =
20 T = /7
=" AL < d|
& T Vo 2 15 [ AN ]
g 15 / | s " // / VREFN
S I
pd 4 T 10 [ ‘
1.0 7 T \
VREFN T 05 INTERNAL REFERENCE MODE |
05 ‘ T : I AND BUFFERED EXTERNAL
' INTERNAL REFERENCE MODE AND REFERENCE MODE
BUFFERED EXTERNAL REFERENCE MODE 0
0 -8 -4 0 4 8 12
-2 -1 0 1 2 SINK CURRENT (mA)

SINK CURRENT (mA)

MAXIMN 1
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MAX1209

12w I, 80Msps, 3.3V IF%#>7'U > ADC

¥ &R AR
imF 2 HaE
EUT77L21/0s ZIVRT—ILDT7F AT ANEEIE+(VRerp - VREFN) T 9o REFPZO.1uF(MD 3

; REFP VFEUHTONDIZ/NA /X2 L TL 2 E Ly, REFPEREFNORIIC TpFD IV FoHE 10uF DIV Ty
HEWH)ICLTEEL TS0, 1pFOREFPEREFNICEE T2 OV F UM, 7YY FERD
TFINAZAERURAITTNAZADTEBZRVIELICEEELTLES LY,

8771 22Z1/0, ZIVRT—=)ILO7 AT ANEEII+(VRerp - VREFN) C9 o REFNZO.1pFD O

) REFN VTR TONDIC/NA /2L TLIEE L, REFPEREFNOBIC 1uFO OV T E 10uF DOV
HEWHICLTEELTES L, 1UFOREFP EREFNEO IV FoHE, TV Y FERDTF/NA R E
BURITTNA ZADTEDRIVELICEREL TS,

JEE—REBEI/O, COMZE2.2uFDO 7 TGNDIZ/NA /XA L TL &y, 2.2uFDCOM &

3 COM GNDEDIAVTFoHIE. TNAADTEDRVIESICERELTL S\ ZD2.20FDO T 513,
T RERDT/INA ZENIIHAICEEBL TE7ARBRLTMAX1209(I38#Hd 22 &£ TEZET,

4 73*5‘6' GND |35V K, $RTOISY RiEFEEPERNCEBLTI LS,

5 INP E7+O7 A7,

6 INN ar7+av A,

8 DCE F1=TA YA IAIZA4F AN, W@@?l—f%ﬂ’fﬂ% A4 ETF12—TI93/=0HICld. DCEZO—(GND) (-6t
LTLEEW REDT1—T A A7 A DS54 E&A =TI D1=HICld. DCEZE/N\A (OVpp /=3 Vpp)ICE#HE L TS,
go0vo AN, Z&800Y I ANE— R(CLKTYP = OVpp &/=l3Vpp &9 2D)Tld. ZEIVOVIES

9 CLKN % CLKP & CLKN DB EE L T2 U FILI Y KOO ZE— R(CLKTYP = GND & 93) Tld.
oI RoOVvIESECLKPICIMA. CLKNZGND IC#EHRL T ES 0\,

EoOvo AN, ZE82O0YVIANE— F(CLKTYP =OQVppF/IZVpp & 2)TIE. EHHorOVIES

10 CLKP % CLKP & CLKNODRIICIEE L T 2, 2 JILIT Y ROy oE— R(CLKTYP = GND)Tld.
DUV IY RoOYOESECLKPICMA. CLKNZGNDIZ#EHRL TS0,

11 CLKTYP OOVIIATREAT. PV TIVIY ROOY IANITRET D=HICIE. CLKTYPZ GND (3 L
TLIEE e ZEFHTVOVIADITRET D/=HICIE. CLKTYPZOVpp /=13 Vpp lciEH i L T<7EE 0,

1915 36 VoD FFOJEBRA. VppZz3.0V~3.6VERICEHRL T2\ 2.2u0FAEE Q. TUF DT IR
’ T TVppZEGNDIZ/NA/NZLTL2E 1Y IRTDVpplnFZRB UEMICTESH L T /EE 0,
17 34 oV HHRSANERAS, OVpp&E 1.7V~VppDEIRICEHR L TS0\, 2.2uF A EE 0. 1pF DAFE

’ DD |37 TOVpp&EGNDIC/SA /X2 LT LS b,

F=ITIONATL oA —%, DORT a4 OZIEAIG. 7HOTANEENEESHEL SN

18 DOR TWdZEBERLET, DORWINADES, PHFOATADEIZEFDIINZAT—)VEREZBATIET,
DORAOA—DEE, 7HOATARNISZEDTIL AT —IVEEARICH Y £9(K6),

19 D11 CMOST 1 2% I)ILHA. Ev b 11(MSB)

20 D10 CMOST 1 2 I)ILEA. Ev K10

21 D9 CMOSTF1 &)L A. EV K9

22 D8 CMOSTF 4 2# LA, EV KR8

23 D7 CMOST 1 &)L D. EV T

24 D6 CMOST 1 2# L. EV G

25 D5 CMOST 1 2#I)LiEh. EvV KD

26 D4 CMOST 1 & IEN. Ev 4

27 D3 CMOSTFa &)L, EV RS

12 MAXIMN




12w I, 80Msps, 3.3V IF4#>7'1 > ADC

i FSREA (FEE)

i F k=X e

28 D2 CMOST4 &)L A. Ev k2

29 D1 CMOST 4 & ILEA. Ev b1

30 DO CMOST 1 &)L, £ K0 (LSB)

31,32 I.C. RETEGESINTNE T, LCIIRBHROETIICLTLZE 0,

F—5/\)y REA, DAVAKLIAYODT 1—T 1A VI BEHAEESn-vOvoELTO VIl

33 DAV IVREHNTDEDNDTY, DAVIL. ZERIZIE. MAX1209DHENT—5ZAEDER T DT 1 5 I
EE&ICT Y FTDIEDICERENE T,

37 PD NI=590 N, 1NT—=570F—RIZTBIHICIE. PDENAIZ58HI L TS, BREEEICT 215813PDEO—I38HI L T<E L,
RE 77 L REBEES. REL 77 L2 2 &ERT 15513 REFOUTZBE#EREFIN ICIERTDH\

38 REFOUT FIFREFOUT I A ESRZER L CREFINOEBEZFREL T L&\ REFOUTZO. 1uFPAED
AT Y TGENDIZ/NA/IXZLTL S0,
D77 22NN BB 77 L2 RE— RRU/NY T 7HEAE) 77 L > XE— RTId. REFINZ

39 REFIN O NUFAEDT T HTGNDIZ/NA/NZLTLEE 0 ZNSDE— RTIE. VRerp - VREFN = VREFIN/2
EBRVERT, Ny TFIRULAE) 77 L AE— REIECIE. REFINZGNDIC#EHEL T<7/12E 0,

40 oFF HAFERBIRAD, 208871 OFIIHEAERTIE. G/TECGNDICERL T ZE ., JL1d—R
TADFZIENERTIE. G/TZOVpp F£/=1EVpplcFEHEL T 120,
ITORAR=ZRINY Ry MAX1209Tl3. TURKR—ZX RNy REFRLTEA VI OZ 2 ZADTZ R

- EP BEREERLEY, RIIMEEERRT D701, EPECGNDICERL T2\, BHOET7EFERLT
T REROERDIZ Y RTL—2T) 2 NERDTRINDT SV RTL—ITERL T 230,

MAXIM
MAX1209 5
" aal - > STAGE 10
N SGE1 | | STAGE2 | | STAGES | e or pe
| DIGITAL ERROR CORRECTION |
D11-D0
o| outuT _
DRIVERS > D11-D0

1. MM TSAVDB — 27—270vY

MAXIMN

13

60C L XVIN



MAX1209

12w I, 80Msps, 3.3V IF%#>7'U > ADC

MAXIMN
CLKP —1—»={  CLOCK B
CLKN —J—»| GENERATOR MAX1209 Voo
| D e
DCE —1—1 pUTY-CYCLE
CLKTYP ——»>| EQUALIZER
— ov
Y v [
Y
12817 D1-D0
e —f-
_|TH PREUNE o) pec |- OUTRUT o
T w DOR
REFOUT ? ? o
REFIN >
REFP REFERENCE EOWER CONTROL
SYSTEM AND <
" BIAS CIRCUITS
REFN

2. BT 7o avIAT IS

8
MAX1209(C13. SREHRE & ITHEBHDR/IMEN
DR 10BDREEE/ N1 7514 VB (K 1)1%A
ENTNE T, ANTRIRENHTIUS 1200
IHAONZENAT AV DEBRAT— 2 %IBR
BEBLIET. AWpohhITHOHEIOVIYA TV
DEFEBI™EIE8.5070y oY1 UIILTY,

INATZAVDEAVIN=YT7—2F. ZOANEE
ZTADYIVEAA-RICEBLIET, BRAT %
FREINTDRT =TT, ANBEET 127 IVES
O— RRDBENBIREINTRD/NA TS5A VR T—2
ICAVET, TAUYIVBEEREF. SNATZA1
AT—=2ICBWCADCOVNNL—5D ATy b &

MEL. IV IO-ROEEZHELT T, K213,

MAX1209DT7 72023254705 L& RLET,

AB SV O/R—=IV K (T/H) EIEE

M3ld. AAT/HEBDOBEIED 720232051470
ZLERLTNET . ZOAAT/HERIE, 175MHz
UEDSNT7FOTANEREICLDEENATEET.
Vop/ 2 +0.5VDIEE—RANBETEELE T,
MAX1209 D> 7)o o0yid. ADCDRA Y
FhFr/NOST/HER(REI)ZHEL. 7F7OTAD
EBET VT IJAVTFUHIIBRELTEAD S
ENTEET, CNODRAYFIF BT TD
OYINNADEEBRL (NS Vo) STV T0
OvINO—DEEREET (K—ILR)(K4), 7707
ABDESRIF. YTV JAVTF U DORBEICLE
BEAFTIVIBRERT CENTERITNIELEY X
Bho EEDHLERSIEHIC. NSOV T Y
317200V 0814 T)LLARIC1/2LSBORBE X CTHRE
TORENHYUET,

14

BOND WIRE Voo MNAXIm
INDUCTANCE MAX1209
1.5nH
INP— :
Cear ! ﬁ— *CompLE
. prF
BOND WIRE Vop ;
INDUCTANCE '
1.5nH .
INN— f
Crar ﬁ— *CsAmPLE
IIQDF
SAMPLING
CLOCK
*THE EFFECTIVE RESISTANCE OF THE
SWITCHED SAMPLING CAPACITORS IS: RsampLE = T

3. BRRIEAND SS YT //R—)L REE

MAX12097F+0OJ AN, E&E/=IE T
IV RADREZAREELE T, ZEEBANICEDOTREE
HMEEAEEBD=DIC. INPEINNDAAA VE—F R
HENTSUASECIEVE—REEZHPTEOERELE
(Vpp / 2)ICERELTLEE e MAXT120913. RIBB
7L RE—RRUO/NY T PREANR ) T7 LR
E—RTEMETDEE. COMENDL D Vpp/ 2D ERE
BAEVE—REEREZHALZYT, COCOMEHEE
(. 10, 11, RUOM2IZRT LD, ADEEHED
INATZAMERTDIENTELT,

Y77l 27 (REFOUT)

RED/N RFvy )T 7 L2023 MAX1209T
FRHINDINTORNBEEENA 7 IAERDERE
EBVFEY, ND—=FoO v I AN PD)IE. UT7
L>ZEREA*—TIV/Ta4t—TILLET, BR
AIMAX1209 (CEIINIE Nz &EEPRPD AN A B O—(C
BiI2EEE3. U7 REBRAEE L TEE
ITBHETICIOMsEZELFY, MAX12094Y/¥T—
oL TLhVBEZE, REFOUTIZIGND ICHF L TH 17k
THEHEINEY,

WE/NY RFEPY T T 7LV REZD/INY T 7S,
VREpoUTIC2.048VZEHEELFT, UT7L2VAD
SREZREIT. 1ZEET+50ppm/°C T, BEILDI=HIC.
O TuFAEDHFHF/INA /XX AT & REFOUT &
CGNDOOBIcHEHR L T<2E 0y,

MAXI N




12w I, 80Msps, 3.3V IF4#>7'1 > ADC

CLKP

CLKN

ANALOG
INPUT

—l—tpy

WD e
DATA

T/H TRACK HOLD TRACK HOLD

TRACK HOLD TRACK HOLD

M4, TH7ZN\—F v 51431270

REFOUTIZ. AFMEIKICH L TRAY —IXBRH
1.0mA. BRVVERNO.1TMAT, BfELF1L—
>3 h'35mV/mATY, REFOUTA'GND IC5E# S
Te&EEL IRerouTidV —RXEBRE2.1TmAIC. F£7/=VDpDp
ISR ENEEETIZD VIOERZO0.24mMAICHIEE L T
IgRESINE T,

PFradAn

EVID7PLUADEE

MAX1209 M7 )L R —I)L77FOJ AH&EEIE. OE>
ET—RADEEN Vpp / 2 £t0.5VDIBEE. +0.35V~
+1 1BVOEHETREIDZENTEEY, MAX1209
(23 32D 77 L ZEEE— RHO'BY F9, REFIND
BE (VREpNICEDTU 77 LV REMEE— RH'ERE
ENEI(F1),

MAX1209%RE) 77 L A TEMES EDHIZIF.
REFOUTZREFINICE#EZ/ZIIEBNAESRZNLT
BRLT<{/lzElv. ZOE—RTIE. Veom = Vop / 2.

VRrerp = Vop / 2 + VRerIN / 4. BUVRern = VDD / 2 -
Vrern / 4THY. COM. REFP. BUREFNIZO—
AVE—F 2 AHHERYET, REFINAAOA E—
S FEBICKELMETT (BOMQEBZ D), B

DEEZNT LU TCREFINZEE I 215513, 10kQl E
DM ZFER L TCREFOUTDERHAELL KD &%l
[FTL<EEy,

INY T PREAB)T77LVRE—RIF. UT7PL R
BAAR) 7L 25250, MAX12090
REFOUTA'STIFHWVEERRS EL AR 77 L 2R
TE—REFRLEIZALTY, Ny T 7HENEB) T 7
L >XE—RTII. REFINICZEL=0.7V~2.3VEE%E
BmLc<7Zal ZOE—RTIdE. Veom = Vpp / 24
VRerp = Vop / 2 + VRepIN / 4. RO'VRern = Vpp / 2 -
Vrerin / 4T&Y. COM. REFP. BUREFNIZO—
AVE=F U AENERYET,

MAX1209% /Ny 771 LABR) 77 LV XE— KT
FESEB/=0ICIE. REFINZGND [C#EHRL TS EE 0,
REFIN%Z GND [Z#%#: 9 & . COM. REFP, RU'REFNA D
NE) 77 L2y T7HRERICBI T, &/
T7HhRER.ICEBDE. COM. REFP. RU'REFN (&
NAAVE=F 2 ZADIZEY HMIOAER)) T 7
L BRI DR ZENEELE T, VoouzVop/ 2 +5%
(CBREI L. Vecom = (VRerp + VRERN) / 2E78D K DIC
REFPEREFNZERE L TL S\ ZDIBE VIV
T 7O AhEEIE. {Vrerp - VRern) &Y
x99,

f1. UI27L2RE—F
VREFIN REFERENCE MODE
Internal Reference Mode. Drive REFIN with REFOUT either through a direct short or a resistive divider.
The full-scale analog input range is #VREFIN / 2:
35% V to 100%
VREFP = VDD /2 + VREFIN/ 4
VREFN = VDD / 2 - VREFIN/ 4
Buffered External Reference Mode. Apply an external 0.7V to 2.3V reference voltage to REFIN.
The full-scale analog input range is *VREFIN / 2:
0.7V to 2.3V Vcom=VpD/2
VREFP = VDD /2 + VREFIN/ 4
VREFN = VDD / 2 — VREFIN/ 4
<0.4V Unbuffered External Reference Mode. Drive REFP, REFN, and COM with external reference sources.
' The full-scale analog input range is £(VREFP — VREFN).
MAXIV 5
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MAX1209

12w I, 80Msps, 3.3V IF%#>7'U > ADC

)77 L2 ZD3DOEEE— RITTNT, RDKDI
BULEHEEDNANZAAVTF o ZREBEELE T,
COMZ2.2uF DT TGNDIC/NA /N2 L TL
el REFPEREFNZ& 4 0. TuFOI YT T
GNDIZ/XA/XZ LT ey, WHEHm LIz TuF &
10puFD 27 TREFPZREFNIZ/NA /XX L TKL
EE0, TwWFOAYFUoHIE. TV Y FEROTINA
ZAERAULMTTFNARADTESRUELSICEREL TS
f2& v, REFINEREFOUTZO. 1pFO I F 24T
GNDIZ/NA /N2 L TLf2S b,

FHRZEIERIC DT, B13& 1428 L T2,

JO0voAhELIOYOFIHSA >

(CLKP. CLKN. CLKTYP)
MAX120913, Z8E S FILTY KOTHDTEY S
ANTBELET. SVIILIY KOOy I ANBET
ig. CLKTYPZGNDIZ. CLKN%Z GNDIZ##i L.
CLKPEAZBD S VI KOO IESTEHE LT
<EEW, ZEBHIOYIANBETIE. CLKTYP%
OVpp & 7213 VpplZiE#i L. CLKP & CLKN Z S EB =S
SOy IESTREL T LS, OISy 5%E
ERT B0, SMBDO U FINTY ROOY 23T
Iy SAERBICTIBENHIET. VOYI AN
E7FOIAPEEZT, b— MDD 7FOIAN
RUTAVTIMESTA VDDLU T LS,
MAX1209hX0 =552 LT IBdEE, CLKP &
CLKNIE/N\A A Y E—F 2 2UICHY £ T (E5),

MAX1209 DMRESN/T-SNRMBEZBDTZHICIS.
BoOvooyshkoondd., 7FOJANEY
OYIESOITNI Ty ITH YT IEndich.,
DTV IDTYIISHERBRI NS TDIREND
WEY. Dudid. ROBFRICHEDTADCDERASNR
MeEZHIRL X9,

SNR=20><|09+
2x miiN X ty

ZZT. INETFOTANBREERH L. Yl T A
OOV yTERDLET, JO0VT Y53
TSI ) IT T =3 NS NTHEICEE
T9Y, &z 2OV ooy syhE—n ./ 4 BT
HDEDETDE. 17TOMHZD A BRET66.5dB
DOMESNREZRERIRITDHICIE. 2OV oDy F%a
0.43psKimlc LIEITNIZIED T A, ERICIT. EMS
PEFMEILRE, DATL/ A XEESTD/AX
BEAMBICE H D=, 175MHz TRESIN/-66.5dB
DSNREZED=HICIZoO Y02y 5% 0.24ps K
ICTDRELHIET,

o0y IF1—T14H 14O 514Y (DCE)
DCE% OVpp &7zl Vpp I # L CTMAX1209 Do 0y &
TA—TAYAONATTAM T A 2—TILLTL

16

Vo o o
MAXIM
St MAX1209
% 10k
CLKP ; oo
10k
DUTY-CYCLE
SoH EQUALIZER
SiL
g 10kQ
CLKN—}—o f o
10k
SWITCHES S1_AND S;_ARE OPEN
DURING POWER-DOWN, MAKING
Sa \  CLKP AND CLKN HIGH IMPEDANCE.
P SWITCHES Sp_ARE OPEN IN
GND——® SINGLE-ENDED CLOCK MODE.

5. migto 0y o AHEEE

S0\, #7213, DCEAGNDICHERLTI/OY 71—
FAHAINAASAHFET 12— T LTS,

IOV ITA=—TATATIAATATTE, 71—
TATATIVESEBROARLSY A IV IESZER
THEHIEEZEO Y ZIL—T (DLLAERENE T,
ZDODLLICK DT, MAX12093FRr 7750 0O U EKRE
ZEBLCOVITDETIINIOOZOY 991 0)L%&
WEELEY,

o0V ITFA—TATAIINAASA T &ET12—TI
IHE THFOTHEERN1.OMALRITREADLE T,

DRTLDYA IV IEH

Moel$. vOvo, 7FOTAN. DAVA V2T —5.
DORA VT =%, RUBBHENT -5 DEFRZRL
TW&E9d, 7FOJANIOOVIESDITIT YD
THYT)vTEn, B#RT—5138500V ()
BICT A DY IHADICENE T,

DAVA DT =513 TADZILVEAICEEL TS Y.
T B HEDT A DY IVEIBICS Y FITDREIC
RBEESNTNET, &7 BIOHREELT, BD
TADHIIEBE, Z#o Oy (CLKP-CLKN)MDII
WIYITSUFIDIENTEE,

T—%/X1)y FHA (DAV)

DAVIZ. Ah20Ov o (CLKP) 2> IV T RELT
HENITDEHEDTY, BAT—FIFDAVDIIFI T YT
ZL. DAVIZHAOT =N BEMICBDELEVET
(K6).

MAXI N




12w I, 80Msps, 3.3V IF4#>7'1 > ADC

DIFFERENTIAL ANALOG INPUT (INP-INN) N+4  N+5

(VRerp - VReFN)

(VRern - VRerp)

— tseTup tHoLp

B U5 €5 (2 8 05 £ ) 0 0 £ 0 S )

{«@——— 8.5 CLOCK-CYCLE DATA LATENCY —————

Al

—/ir’IHOLD

M6. ¥XTLDEZAIVIH

T1—TAYA TIN5 A4 AF (DCE) DIRREIS
&2T. DAVORENZNLE T, T2—T A1
A4 %7 1t&—7IL 95 (DCE = O—)&. DAV
ESIICLKPA'6.8ns LT B L /- REES L TERN
E9. TA—TATAMIONAATATEA2—TILTD
(DCE = /\1)&L DAVESIZ/ VLR @A CLKP C B %
BL—FICKIE T, DCEANA FeldO—DITh
Di5EH. D11 ~DORUDORDEHNT—FIIDAVD
IEUITYIOT7.7nsEINSDAVOIIEU T Y 2D
4.2nsEBFTHEMT. DAVDILEY TV DIECLKP D
ITFUITYIN56.4ns(tpay) RIHEZEL TEEL TLY
9,

MAX1209hND =T K& (PD = N\ 1NICHDEE.
DAVIZNA AV E—5 2 XTY, DAVIZGOOPAD
DUOBREV —RABRERT ZENTE, FBEIRE
NnD11~DORUDORMD3IMETY ., DAVIZ. BE.
MAX1209 DA T =5 Z5EDEKT « 25 )LEIR
ICZVFTDIHICEREINET,

REBLTADTIVERNMAXT1209D 7 FOTERIC
TA4—RNYIENTZEDIAFT IV IMBENETT
22 EZBLETDEHIC. DAVDBEEMGTEZTED
PRV /NS (25pF R I Z TS ZE LY. DAVDSAERIC
NY T 7R TDE. DAVIIBEMDEGTH S DB
SNFEd. ANV I T7ENLTEEDT 125
B8 Z BRE) 9 2 DAVODAFICDNTIE. MAXT1211 FFf
Fv hOEBHZSRLTI/IZS 0,

F=IFPONATL A4 —%(DOR)

DORT 4 & ILHEAIE. 7HAOTAHDEBEREDOL > OH
ANTINBdZEEZRLET, DORBINADEE, 77
OJABEL O NTINVET, DORA'O—DEE,
FPFATABILORICHY FT, BMEEEBAN
&E (. (VrRerp - VREFN) ~(VREFN - VREFP) T Y- B3
\COBWEBSENCHDEEIT. R2ERGITRY
£, DORAYVNA IV F T,

MAXIMN

DORIZ. DAVERBEILTHY., HAF—4D11~DO
EELICEBBLET., HAT—YDIBAEEBIC.
DORMENEIZIZ8.5 00w ZH 1 ZILDFEREEH S
W EF(R6),

MAX1209 h'/XT—4 5 U 4kEE(PD = NA)IChDE
=, DORII/NA A E—5>2TY, DORIE. PDOD
Y EUTY S0 10ns MRIC/NA A Y E—5 2 2j8E
(2. PDOII T I YD 10nsBIC7 05 1 JIC
BUET,

F4SHIWHENT—5 (D11 ~D0). HHFR (G/T)
MAX12091F. 12EY by NSLIL. FSARXT—H
HONZXZmATNET, D11 ~DOKRUDORIZ,
DAVODII R IT Y TEHMN, DAVDIIEU T YD
THEMICKEI T,

MAX1209 D AT —5EXIF. O v IANG/T
ICIRLTI LA O— RELIF208HEON T &Y
9. G/THNADBEIL. HHhT—FERIETTLA
O—RTY, G/THO—-DBEIE. HATF—ERIG
2OWHMCTYT, 2ENDTLA. RUTLADS2EN
DA— RERBUCDNTIE. H8ZZRL TS,
AR, F2. B7. RUORSBICEDT. T4 2HILED
E7FOTANOBEREAEZWVET,

CODE4y -2048

\i -V = (V, -V 2
INP INN = (VREFP REFN) % 2 x 2096

JLA—R(G/T=1)DFEII.

17

60C L XVIN



MAX1209

12w I, 80Msps, 3.3V IF%#>7'U > ADC

CODEq

V -V 2
(VREFP REFN) X 2 x 2096

ViNP = NN =

2D (G/T = 0)DIBE L.

ZZ7T. CODEqgld. R2ICRITA2FILHEAOI—R
CEME10EMBTT,

MAX1209hYND—5 2 (PD = NA)IREICHD EE.
TADZIVEADIT ~DOENA A2V E—F 2 RXTT,
D11~DOIE. PDOIIEY T YD 10nsEIC/NA I
BBL. PDOIITUIYDI0nsBICT T 1T
EE9,

xR2. HHO-FEANER

REBTADTIVERNMAX1209D 7 FOTEBIC
TA4— RNV IESNTEDTAF IV IMBENETT
DIEEMBLETDEDIC. MAX1209DT 1 25 )L
H£AD1I1T~DODBEEMEGETZTEDRY /ML
(15pFFRMIA TS W\ TATDTIVHDIIT A4
FIVINY TP ENMITTDE. MAXT209 W B 24D
EaEnroNBicnE I, MAX1209DF A3V
MeEZm@ LT DHIC. MAX1209MEL T220QM
Bz 7T 1 OFIVHAICEIICERL TTES 0,
220QMDEIIEMBZNLTT 1 2FIV/INY T 7 ZERE)
T4 TFZIVHADANIZDNTIE. MAXT121 1 574
Fv hDERIBRZSRLT/IZS 0,

GRAY CODE OUTPUT CODE (G/T = 1) TWO’S-COMPLEMENT OUTPUT CODE (G/T = 0)
HEXADECIMAL| _ gaw"é'h HEXADECIMAL| _ gjﬂ"‘_’:;\n_ VINP - VINN
BINARY | | EQUIVALENT oF BINARY [ | EQUIVALENT oF (VREFP = 2-162V)
D11-D0 OF D11-D0 OF VREFN = 1.138V,
D11-D0 D11 D0 D11-D0 D11-D0
(CODE10) (CODE10)
>+1.0235V
1000 0000 0000 | 1 0x800 +4095 | 0111 11111111 | 1 OX7FF +2047 (DATA OUT OF
RANGE)
1000 0000 0000 | 0 0x800 +4095 | 011111111111 | 0 Ox7FF +2047 +1.0235V
1000 0000 0001 | 0 0x801 +4094 | 011111111110 | O Ox7FE +2046 +1.0230V
1100 0000 0011 | 0 0xC03 +2050 | 000000000010 | O 0x002 +2 +0.0010V
1100 0000 0001 | 0 0xCo1 +2049 | 000000000001 | O 0x001 +1 +0.0005V
1100 0000 0000 | 0 0xC00 +2048 | 0000 00000000 | O 0x000 0 +0.0000V
0100 0000 0000 | 0O 0x400 +2047 111111111111 | 0 OXFFF 1 -0.0005V
0100 0000 0001 | O 0x401 +2046 111111111110 | 0 OXFFE 2 -0.0010V
0000 0000 0001 | O 0x001 +1 1000 0000 0001 | 0 0x801 2047 -1.0235V
0000 0000 0000 | O 0x000 0 1000 0000 0000 | 0 0x800 2048 ~1.0240V
<-1.0240V
0000 0000 0000 | 1 0x000 0 1000 0000 0000 | 1 0x800 2048 (DATA OUT OF
RANGE)
18 A1/




12w I, 80Msps, 3.3V IF4#>7'1 > ADC

1LSB 2 X Veee VREF = VREFP - VREFN
A 4096
+ l---- Vg ----- - - - VReF ------ >
OXTFF +
Ox7FE +

o

>

X

ha)

o
L

0x001 4
I e
OXFFF +
o 0x803 + !
S 0x802 4+ !
= l
0x801 + ‘
0x800 1 !

COMPLEMENT QUTPUT CODE (LSB)

y T T T L 1
-2047 -2045 10+ +2045 +2047

DIFFERENTIAL INPUT VOLTAGE (LSB)

D

2xV,
1158 = SXREF VREF = VREFP - VREFN
A 4096
T &---- Vg ----- > VReF ------ >t
0x800 1 1 :
0x801 1 1
0x803 + !
g Y
(ﬁ ' | e

GRAY OUTPU

wo0xCo1 4+
S K00t -t o c oo
= |
0x400 1
0x002 ! :
0x003 4 ! 1
0x001 4 1 :
0x000 +— ! |

y T T T L 1
-2047 -2045 10 4 +2045 +2047

DIFFERENTIAL INPUT VOLTAGE (LSB)

7. 2 D@EDEEDK (G/T = 0)
ND—=59 2 A7 (PD)
MAX1209(3. NXDO—=52>F 1% )ILAA(PD)IC
SOCHIHBEND2DDEHNE—RZMHBATINE T,
PDA'O—MigE. MAX1209 3 @EEFET— RichY)
F9., PDA /N1 DIEE. MAX1209(1F/8N0—45 >
E—-KRICHIFET,
INTD—=5 9 F—RKEHD-H. MAX1209 (4. Ziah
RETHDESEKENRREIIBE I DI EICEIDOTES
EMEPICHAETDIENTEZF T, =B, /NT—
9 F— RTIEMAX1209D /NS L)L AI/NZ AN
A4 2E—F U ATHD=H. INZAEDMDT/INA R
7o ENdZENTREERYUET,
IND—=5 D E—=RTIE. IXTORNBEEEH 7T 7
RREICHY ., 7HOTHEEBARMNTPAITED L. 7o
CHINHEBBANMNO.QUAICEAILET, FEEDU X b
. NND—=F T F—RICBFD7FOADhET A1
DY IIHEIDIREERLE T,
o INP. INN7FOTAAIE. REBEAHT > TH S HIME
=NTLBE(E3),

* REFOUTI(3. GNDICH L T 17TkQ &L D,

e REFP. COM. RUREFNIZ. Vpp&GNDIZxFL T
NAE=F 2D N REFP & COMMDBIC
4kQDREIEMBEHAH Y. REFNECOMDBICE
4kQ DEREMEE N B Do

« D11~DO0. DOR. RUDAVANA A E—F R
A

o CLKPECLKNAYNA A 2V E—=F 2 275D (E5),

MAXIMN

8. JL 41— FDmEBKG/T=1)

IND—=HF O FE—RESDOTA 07y THEBIE.
REFP. REFN. RUOCOMICHITH O T U HDFREIS
WELRBBICL>TCEREINET, R T77L 02X
E—FRUO/NY T PRHEAE) 77 L XE— KTl
WRIOF YT A28 RLEBEDDTA0T7 YT
BB IIREE T 10msTI (K 13), /Ny T 7L LAER
77 LV RE—RTEMESEDIEE. D147V
BREAEATITOU T 7L VA RSA/NCEDTERY
9,

P7Vr—>3 VER
S REEDFIA
—f&IC. MAX12091d. > JILIT Y RADEHDISES
FUE, REEBANESDIESGDSFDR & THD 144E
NENTWET, EZFAHNE—RTIE. MAHLHL TS
LTHY. " DADCANDEZ LI TV KA
E—RICKRTI/2ODESREIHNISBFL O,
BYERDSFENDELBIET,

RFAZ VX (E10)IE. 2 TIVTY RASDBESEZRSE
ZES (BEMAEEED-HICMAX1209H MELE T D)
ICEBSDIzoDENEY ) 11— a3 ERHELET,
DO Z2DE Y THCOMICIERTDE. AN
(ST Vpp / 272 DCLANILAYS T RLET, 101D
NS UZHEEINTNEITH. ATV TT7Vv TR
AEBRLCHRBEHZEMIDIEHETEET,
ARTUTRBEDAN RSANDESKEEZNSLLT
DTEICEDT. REEAEWETDZIEETEET,
K10MDBRIE. T1AFZ K (fok / 2)FTORAKEIS
BLTWLET,
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MAX1209

12w |, 80Msps.

3.3VIF4>JU>JADC

BINARY-TO-GRAY CODE CONVERSION

1) THE MOST SIGNIFICANT GRAY-CODE BIT IS THE SAME
AS THE MOST SIGNIFICANT BINARY BIT.

GRAY-TO-BINARY CODE CONVERSION

1) THE MOST SIGNIFICANT BINARY BIT IS THE SAME AS THE
MOST SIGNIFICANT GRAY-CODE BIT.

o D7 D3 —5D0  BITPOSITION D1 D7 D3 — D0
0111 0100 1100  BNARY 0100 1110 1010
N ¢
0 GRAY CODE 0
2) SUBSEQUENT GRAY-CODE BITS ARE FOUND ACCORDING 2) SUBSEQUENT BINARY BITS ARE FOUND ACCORDING TO
T0 THE FOLLOWING EQUATION: THE FOLLOWING EQUATION:
GRAYx = BINARYy (£) BINARYY 4 BINARYX = BINARYy,1 (5) GRAYx
WHERE (2 IS THE EXCLUSIVE OR FUNCTION (SEE TRUTH WHERE (3) IS THE EXCLUSIVE OR FUNCTION (SEE TRUTH
TABLE BELOW) AND X IS THE BIT POSITION: TABLE BELOW) AND X IS THE BIT POSITION:
GRAY1g = BINARY+0 (+) BINARY BINARY 1 = BINARY 1 (¥) GRAY+g
GRAY19=1(2)0 BINARY19=0 () 1
GRAY1g =1 BINARY g = 1
o D7 D3 —5D0  BITPOSITION D D7 D3 — D0
0@1 11 0100 1100  BNARY 0 400 1110 1010
3 ®
01 GRAY CODE 0”1
3) REPEAT STEP 2 UNTIL COMPLETE: 3) REPEAT STEP 2 UNTIL COMPLETE:
GRAYs = BINARYg () BINARY 19
BINARYq - BINARY1q (7) GRAYg
GRAYg =1(D)1
BINARYg =1 (2 0
GRAYg=0
BINARYg = 1
o D7 D3 ——5D0  BITPOSITION D1 D7 D3 — D0
01 @11 0100 1100  BNWY 01 po0 1110 1010
3 @1
01 0 GRAY CODE 0 17 1
4) THE FINAL GRAY CODE CONVERSION IS: 4) THE FINAL BINARY CONVERSION IS
o D7 D3 —5D0  BITPOSITION D1 D7 D3 — D0
0111 0100 1100  BNARY 0100 1110 1010
0100 1110 1010  GRAYCODE 0111 0100 1100
EXCLUSIVE OR TRUTH TABLE
A B Y - A® B
00 0
0 1 1
10 1
1 0

BIT POSITION
GRAY CODE

BINARY

BIT POSITION
GRAY CODE

BINARY

BIT POSITION
GRAY CODE

BINARY

BIT POSITION
GRAY CODE

BINARY

M9. 2ENBTLA. RUTLA DD 2ENDT— NEHR

20
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12w I, 80Msps, 3.3V IF4#>7'1 > ADC

INP
V\N_| MAXI/N
MAX1209
COM
MINICIRCUITS
TT1-6 OR T1-1T INN

10, TAFZAPEITOANERBIITTD NS RABEEAD
BXEp

TTOEREE. 22TV FANESZERI10D
FOBREEPICEBRIDLITTHEL, TJTEVE-R
MRELZUETDCOICH M X ZFALTND
e, TAFAMNERBZBADEERESELRIEY
DIENTESTT, 2HDKIRENBFZFEAL T, B3
RIS L 75QICEHLILVImATTh T &Y, 2&BD
HORImENEEZER I 2 2 EICEL DT COMITEE
ANAEVE-FEFRZHBLTCNET, 7FOTAN
IC2ED0QEMBZEIZR T DE. IFANERE
2E5<TDIENTELT., INOSD0QEMNRZZED
NS NERBICBESRADEANFTHRZFIRT S
ENTEFT,

MAXIN
MAX4108

INP

MAXIN
MAX1209

COM

INN

5.6pF

L

®12. YN I VR, ACKEEANEES

SVINVIY RACEEANES

E1213. ACHES. 2 IJIVIY RAADT TV r—
2avERLET. MAX410813. &F. L& EHE.

B/ AX RUOBREADHFRZBASY . ANESD
EEMEREE9Y,

MINICIRCUITS
ADT1-1WT

MINICIRCUITS
ADTH-TWT

RESISTORS TO LIMIT THE BANDWIDTH.

— *0€2 RESISTORS CAN BE REPLACED WITH LOW-VALUE

0Q~

INP
MNMAXI/
MAX1209

Com

INN

5.6pF

L

X171,

MAXIMN

FTAFRA N ZBADANERBIINT D bS5 AEE A ERE

21
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MAX1209

12w I, 80Msps, 3.3V IF%#>7'U > ADC

1| maxam |,
MAX6029EUK21
L ;

2.048V

+3.3V

16.2kQ

1uF

--------------------------------------------------------------
.

NOTE: ONE FRONT-END REFERENCE
CIRCUIT IS CAPABLE OF SOURCING 15mA
AND SINKING 30mA OF OUTPUT CURRENT.

-
--------------------------------------------------------------

*PLACE THE 1uF REFP-to-REFN BYPASS CAPACITOR AS CLOSE TO THE DEVICE AS POSSIBLE.

+3.3V
....... 2.0uF 0.1uF
" werth i
V
0 gl
3 perour
]
0.1uF s
T | maxim 1uF* = 10uF
= MAX1209
REFN o
0.1uF
E h;
3 reriN com| 1
GND 2.2uF
T L
3.3V
2.2uF 0.1uF

0.1uF N
MAXIW 1w Z—10uk

MAX1209
REFN

|||—H—|g

REFOUT l

39

REFIN CoM

[<p]
=
o

2.2uF

pl
L

I

13. BEODADCZERETD/NY T 7SN T 7 LR

NYITPRIEASBI) T 7LD

SEDADC ZERE)
INYT7RHEANL) T 7LV AE—FZREATD L.
MAX1209NED') 77 LV AEBEICBDLWUZLD

HEAAREICEY ., EHOIN—IHHB) T 7
L REFERIDZENTEET, REFINDASA E—
521 BOMQAEBAZTIVET,

22

13TlE. MO N—=Z (I d2aHB) T 7L 2R
ELTERBE2.048V) 77 L ZMDMAXE029EUK21 %
FERLTWHEY, MAX6029(M2.048VHE IS, 1R,
10HzOO—/NXZX T 4 )5 %N L TMAX4230 (3t
TINTIEd, MAX42301(32.048V' )77 L >Z2D
NYT7ELTEE. ZOHEADHMAX1209 DREFIN
ABDICHASNBHEICESICT10HzOO—/YXZX T 4 )LY
MIEBETDOTINET,

MAXI N




12w I, 80Msps, 3.3V IF4#>7'1 > ADC

13,3V
1
A
0F— | maxs029
+3.3V
= 5 ot 33 22uF
3,000V o
NI 0.1uF _|__| ]__
q , MAXa230 2157V iﬂq L -
24,3kQ = V,
1% I ° oo o perp »
REFOUT [
20kQ 330uF l *l NI 0.1uF
Tor 6v 10uF == 1uF I
T T MAX1209 |
_L—o 1.47kQ = *—0—© 2 REFN
O.47uFI ot 2 o.uﬂ
- MAXIMN —E' , %9
5 MAX4230 1640V + T
4 47Q IZ'Z-U‘F J_ e
] — p—
- 3.3V
: 2.2uF
VARV ARV S L
T Naqlel
H 0.1uF _I__| —
— v
Py }—l Pl T
NAXIM Rerout k8
MAX4230 1141y . L
5 1 . NAXM u
0uF == 1uF I
_ T T MAX1209 |
2
l o—o—&RerN
330uF
I
s = e 39
ST s S T
*PLACE THE 1uF REFP-TO-REFN BYPASS CAPACITOR AS CLOSE TO THE DEVICE AS POSSIBLE. I 22uF 1 —

14, BEOADCZRE T /Ny T 7RELAE I T 7LV R

NYITPBLABU 7LD

B8 D ADC %= EREh
INYTT7HELARI T 7L AE—REFERITDE.
MAX1209E!) 7 7 L > ZICBESREEDH#A T AL
(CEY ., o= (CHEB) D7 L X &= FER
TRZENTEZT, REFINZGNDICIEH T D&, NE
7L Y2NTFasz—TILEnT,. REFP. REFN,
RUCOMETHOAZL ) 77 LR =K DTEE
ERENIBDENTEZET,

MAXIMN

14TlE. BEOIN=5IINdDHB) T 7L 2R
ELTEBES.000V) 77 L2 ADMAXE029EUK30 %
ERALTWE Y, SEDH@NSADIENAESREF T —
NEE) 77 L2 XDOMAXE029 DEICEFRENTLY
F9, 047puFRAVTUTNIDFI—EELIC
TOHzOO—NZA T4V T ZRHRLTNE T, 3ED
FRT2TINY T 7 MAX4A230 W Z DEIBEF T —
Mol L TERSN. MAX1209 ®REFP. COM.
RUOREFNDO&EI 77 L ZABDICTENZEN2.157V,
1.649V, RU1.141VEHIELTWEY, AXRTUT
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MAX1209

12w I, 80Msps, 3.3V IF%#>7'U > ADC

DMAX4230IC 74— R/NYOBEETZEICEKDT,
10HzDO—/XZ T4 JLEZDFR=ICmb ) 9, 2.157V
ET 14V T 7 L REBEICKDT, TIVRT—IL
OF7FOJAD&EEN +1.016VICBESNET,
PHEHBEDEBREARBICTDIET, ND—7y S
FREND—=FITDEBEOEBER —T 2 XIZET S
BENEHEL X,
ISV R, INMMINR,
RUBWOLA7D
MAX1209(CI13. BRDEML 177 M&EHEEER
TEIRELNHUET, EMDLA 7T MIDNTII.
MAX1211 8+ hODT—5 2 —hESRL T
T\ IRTONA/NRAVT UG A VTR
HER/NETDREOREAERETTNA R ZFEAL.
TENITADC EEMDE LRITT/NA ZICTEDRY
FEDIFTHREL TS ES W, 2.2uFDEZ Iy oY
T ERINI0NUFDEZ I Yo T U TV
ZGNDIZ/NA/NXZLTLEE W, 2.20FDEZ IV
AVFUHEBTNC0.1pFDES I Yo AV FUHT
OVpp % GNDIZ/NA /82 LT L IEE (N,

TRICEWT SV R T L=V EBRTL— % KA T
ZEEMZFERTSE. &L NILOESOR2MD
FRLET. MAX1209D I XTHOGND EERIODIT o
AR—=Z R/ RIF, BLIZ Y R TL—UICER T D
WEBHHIET, BRA VI IOIVADITZ 2 RiEHKRE
95012, MAXT1209IZERIDIT O ZR— R/ RAY
EHIndZ&EICE>THWETd, EHOET7EER
LTEBDIZY RETRIDIZ > RICEHKL T
T IS VURTL—2IF. DSPYREHEANY T 7T
SURBE, JAZXDZENTAIINI AT LTSV R
TL—2honBL TS0,

SRTAUIIEBS M-I A ZXDEELEZITS
W7ZFOJ L =W oBELTL 2\, IRTDES
A EELLT0DAMERRE BT T ZS 0\,

EZB7TOJADERBOL A7 MHWHICHED K
DI, INTODFERANELLNT YV REND K
DICLTLEES e WMBEADL AT bDANIDN
TlE. MAX1211 8y DT -5 —hZ2SRL
TLZE

NTA—FDER
Integral Nonlinearity ({89 JEE#1%) (INL)
BOEERMEIT. REOGEBH EICHITDEDER
M5OI NTT, MAX1209DiEE. ZOHDERGIZ.
Tty NETA UBEETOICLIZEDTEBRHOD
WiFEERATILERTT, INLOTNIL. EEBHOE
2TV FCENTHESTN. T—XNT—20DFTIh
[Electrical Characteristics(B&RI4F4) | DR ICEEE
INTNET,

24

Differential Nonlinearity (43 JEE #514)(DNL)

MOFEEZMEIS. EBODX Ty TigE 1 LSBOIEEE
DETT, 1 LSBEKWUPNE(\DNLEEZEDMTLERIZ. IV
DU -RDBWERCEBMERIELE I,
MAX1209 Dig&. DNLOIT 1L, mEBEHOE R
TYTIBENWTHESN, T—ART—2DFTNAH
[Electrical Characteristics(BSR45 )] DRICEEH =
ncunhEd,

Offset Error (A 7w F&RE)

A7ty MREIL. EROEEBRHN 1 RICHITDIEE
MEGERMEEDREE—HMLTLINERT 4R
B, BEMICIZ. TV RXT—=ILDOMAX1209D
BRI Y RXAT—ILEWUE0.5LSBEIFETRY ET,
A7ty hEREER. IESNZIY RXT—ILEBS
EEEMEIY RRT—IBEBEDITNDOARESITY,

Gain Error (71 /5883%)

TAVEREIL, EEREOTEBRBOMEMNIERN L EGE
BHMDMERNEEDREE—HLTL\DhZERT MHAEREE

TY, EROEBHOMERIT. 2DDF—FRA b
DE. IBHLEEDTIVZAT—=ILEBDTIVZAT—IL
OB TRAESNE T, BEMIZIE. EOTILAT—IL
MAX1209 DEBBHAED 7T —IL&LWUE 1.5LSB =
ITRTERZY., BOTIRT—=ILOBBIFED IR
T=ILEWUE0LLSBEEIFETREYE T, 71 VREIS.
HESNEEBRROENOEENLEERSDEZEZL
SN\ =fETT,

Small-Signal Noise Floor
(IMEEB /4 X707)(SSNF)
IMEB /A XT7O7E. MEBANDBED ST AF b
HED /A XEEH/NNT—DREMBETY, DCATY b
D/ AZXDEErOBREASNET, 2OV
N=5DiFE. IMESII. -35dBFSFKEDIREZBT
2VIIA—=2VELTERSNE T TD/INTA—H
lE. AN=5DRMERUEFLHIHFEHZEI A
NTREF VY RIDOREHBELHDHEICHRITDZ
ENTEFT, BMMBRUEFEHSZI7O7ICEBIT S
FI)r—232/—MIDNTIE. japan.maxim-
ic.comZzZEL LS,

Signal-to-Noise Ratio ({8 %I / 1 XLt)(SNR)
FAOIINT O TIDOREICEREINDRFEDISE.
BRI AEASNRIZ IV —IL7F+07 AN (RMSTE)
ERMSEF1EERE REBRE)EDHTT, BENT
BHROLRNDOT7FOAT-T 4 D7 ZiaMET. 271t
BEEDHAMCELDTELDEDT. ADCODERRE(NE Y M)
NORRNICKDTEERKROONE T,

SNR[max] = 6.02 x N + 1.76
ERICIT. EFCMEUNC, BMEZ. VT 7L 2R

ME. 7OV ID9IBED/AXREHBYET,

MAXI N



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

12w I, 80Msps, 3.3V IF4#>7'1 > ADC

SNRIZ. RMSESERMSHEDLEZED T EICKD
TROHONE T, RMSHEICIT. EFRHAD . BAD
6 DS (HD2 ~HD7). RUDCH7&w b
ZR<. TAFINERBEITDZRINRT MIVEAH
EESUEER

Signal-to-Noise Plus Distortion
(B8 33 /A4 X + EH)(SINAD)
SINAD (3. RMSIES&ERMSHE + EAEDIEEED
ZEICELDTROONE T, RMSHE + EAICIS.
BEXRREDCHATEY bERRLK. TAFINERMETD
AR MNUEAHEENET,
Effective Number of Bits (%t F£)(ENOB)
ENOBIZ. HEDANDEREES T T — NC
HITDADCOIAF I VoA RELZ T, BEN
LADCODREEEIL. EFEMEDAN S XT, T
27 —=)VDIEFEANESERIC T D ENOB IR
NoEtEEINZE T !

ENOB - (SINAD—‘I.76)

6.02

Single-Tone Spurious-Free Dynamic Range
(VI =22 TIVPRIU—F

1+3v oL 2T)SFDR)

SFDRIZ. BEXRR(RAESKT)DRMSIRIEEIRICK
EWRTIT7Z2EH(OCH Ty b &EERL)DRMSIRIE
EDLEZETINIVEBEATRDOLUIZETTY,

Total Harmonic Distortion (£S5 E#)(THD)
THDIE. APDESICEZTND ERIDE6 DDOSHRKED
RMSHIEERRZDEDEDETT, ZNiF. AR T
RbhEnxd:

2 2 2 2 2 2
\/V2 + V3 + V4 + V5 + V6 + V7
Vi

THD = 20 x log

T, VIIZERKEDIRIET. Vo~V7I3E2H55FE7
FTOEREE(HD2 ~HD7)DIRIET 9,
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Two-Tone Spurious-Free Dynamic Range
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BETRHELL 7O ANLBBICEODTHEINE T,
MAX1209 Dig&. 7))L/ \D—EigigEld MAX121 1 54
Fv hOANEBIEZFERL CRHEATHNET,

Aperture Delay (7/\—F v iB3E)
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MAX1209

12w I, 80Msps, 3.3V IF%#>7'U > ADC

Aperture litter (PNN\—F+ 2 v ¥)

MAE7N=Fr2vy(ta)ermLEd. INnid.
TIN—F Y EEICHTET U TIVEDEE T,

Output Noise (77 / 1 X)(nouT)

B/ A X (noun)/ Vo X—=Z I3, BME + SFILHS
INSA=ZIZPTEHY . ADCOHWE / 1 XMtz D
L&,

nouT MERERICIT. BEXRBAN b—VIdERSNE B A,
INP. INN, RO COMZMEE(ZHE#HL T 1024kDT—5
KAV MHRESENE T, noutld. NWESN=T—F
KA MDORMSEZRDDZ EICLDTEIEENE T,

Overdrive Recovery Time
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[RABEZEZDBEANNOEIETDDICET DIFH
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APPUCABLE TO .4mm PITCH PKC. ONLY DETALL A j_‘ H
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EVEN TERMINAL QDD TERMINAL

-

N
DRALLAS /N AKXV
PROPRIETARY INFCRMATION
TME PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm

TR DEEUMNT CERTRGL . o
21-0141 | E |A
COMMON DIMENSIONS EXPOSED PAD VARIATIONS DOWN
BONDS
PKS. 3668 W68 48 6x6 PKG. 0z £z
SYVBOL | MIN. | NOM. | WAX_ | WN. | NOM. | WA | WN. | NOW. | WAX GODES | MN. | NON.| Max.| miN. | Nom.| max.
A__|o70 [ 075 | 080 |07 075 | 080 [070 | 075 | 080 T3666-1 |3.60 |3.70|5.80)3.60 370|380 | NO
A o o002 [005 [ o [oo [o05 [ 0 - | oo | T3666-2 [3.60 |3.70|3.80 | 3.60 |3.70|380 | YES
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666-3 |3.60 | 3.70 | 3.80 | 3.60 [ 3.70 | 3.80 NO
b |02 [a2 |03 |02 [0 |03 |ois [0 | azs T4008-1 | 4.00 |4.10[4.20 ]| 4.00 [410]4.20| NoO
] 590 | 600 | 610 | 590 [ 600 | 610 | 580 | 600 | 610 T4066-2 | 400 |4.10[4.20 | 4.00 [4.10 | 420 | vES
€ [590 [oo0 [e10 [590 [6o0 [610 [5e0]0a [ 610 T4066-3 | 4.00 | 4.10 | 4.20 | 4.00 [4.10 [420| ¥ES
L] 0.50 Bse 0.50 Bsc 40 BSC. T4066—4 |4.00 [4.10[4.20[4.00 [410]420] NO
k 028 | - - 1028 | - - 103 | 035 | 045 T4066-5 | 4.00 [4.10[4.20 | 4.00 [4.10]4.20| NO
L Ja4s | 055 | 065 |03 | 040 | 050 040 | 050 | 060 | T4866—1 | 4.20 |4.30 [ 4.40[4.20 [430]|4.40]| ¥ES
u - - - -1 - - |03 | o4 [ 050
N 36 “ 4
) 2 10 12
NE 9 10 2
JEDEC WD-1 WaD-2 -
NOTES
1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES:
3. NIS 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 TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm
FROM TERMINAL TIP.
6. ND AND NE REFER TO THE NUMBER OF TERMINALS ON EACH D AND E SIDE RESPECTIVELY.
7. DEPOPULATION IS POSSIBLE IN A SYMMETRICAL FASHION.
DALLA >
/A\ COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS B@smm S/VI/J‘I/VI
9. DRAWING CONFORMS TO JEDEC MO220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1 PO TARY INCTWATEN

TME PACKAGE OUTLINE
36, 40, 48L THIN QFN, 6x6x0.8mm

TPPRAL o
| 21-0141 | E |%

10. WARPAGE SHALL NOT EXCEED 0.10 mm.

- = - P T169-0051 RE#BFBEXHRHHE3-30-16 (KUY 1EI)
LFIN IR S TEL. (03)3232-6141 FAX. (03)3232-6149
VEFOAIRBIIVFVLAEBICHEHAEZTNZEBUADORIERDERICDWNT—IEFE2E80VIRET., BREFFSAEVRIIPEESNTHFEF A,
VFALAIHEEFELR<KEABRVOAZREZZEE T DIEMNEBRLE T,
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