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MAX19538

12w I, 95Msps. 3.3VDADC

ABSOLUTE MAXIMUM RATINGS

VDD tO GND ..o -0.3Vto +3.6V
OVppto 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 to GND.....-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-DO, I.C., DAV,

DOR 1O GND ..o

Storage Temperature Range................
Lead Temperature (soldering 10s)

-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) ....ooovviiiiiiiieieee
Operating Temperature Range ....................
Junction Temperature............coocviiiiiiiii

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 = 1.8V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, foLk = 95MHz (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
DC ACCURACY (Note 2)
Resolution 12 Bits
Integral Nonlinearity INL fiIN = 3MHz -1.7 +0.4 +1.4 LSB
Differential Nonlinearity DNL fiIN = 3MHz, no missing codes over temperature -0.55 +0.30 +0.95 LSB
Offset Error VREFIN = 2.048V +0.10  +0.58 %FS
Gain Error VREFIN = 2.048V +0.6 +4.9 %FS
ANALOG INPUT (INP, INN)
Differential Input Voltage Range VDIFF Differential or single-ended inputs +1.024 \
Common-Mode Input Voltage Vpbp/2 \
Input Capacitance CpPAR Fixed capacitance to ground 2
(Figure 3) CsAaMPLE | Switched capacitance 45 PF
CONVERSION RATE
Maximum Clock Frequency foLk 95 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 -71.5 dBFS
fiIN = 3MHz at -0.5dBFS (Note 3) 67.2 70.9
Signal-to-Noise Ratio SNR fiIN = 70MHz at -0.5dBFS 70.4 dB
fiIN = 1756MHz at -0.5dBFS (Note 3) 65.5 68.4
fiIN = 3MHz at -0.5dBFS (Note 3) 66.5 70.8
Signal-to-Noise and Distortion SINAD | fiN = 70MHz at -0.5dBFS 70.0 dB
fiN = 176MHz at -0.5dBFS (Note 3) 63.3 67.5
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12w I, 95Msps., 3.3VDADC

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 3.3V, OVpp = 1.8V, GND = 0, REFIN = REFOUT (internal reference), ViN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, fcLk = 95MHz (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

fin = 3MHz at -0.5dBFS (Note 3) 73.5 89.0

Spurious-Free Dynamic Range SFDR fiN = 70MHz at -0.5dBFS 83.5 dBc
fin = 175MHz at -0.5dBFS (Note 3) 67.2 76.2
fIN = 3MHz at -0.5dBFS (Note 3) -86.3 -72.9

Total Harmonic Distortion THD fiIN = 70MHz at -0.5dBFS -81.2 dBc
fin = 175MHz at -0.5dBFS (Note 3) 747 -66.2
fiN = 3MHz at -0.5dBFS -92.4

Second Harmonic HD2 fiIN = 70MHz at -0.5dBFS -91.3 dBc
fin = 176MHz at -0.5dBFS -82.3
fin = 3MHz at -0.5dBFS -89.6

Third Harmonic HD3 fiIN = 70MHz at -0.5dBFS -83.7 dBc
fin = 176MHz at -0.5dBFS -76.2

fiN{ = 68.5MHz at -7dBFS

fiNg = 71.5MHz at -7dBFS -82.5
Intermodulation Distortion IMD Be
fiN1 = 172.5MHz at -7dBFS as

fiN2 = 177.5MHz at -7dBFS

fiN1 = 68.5MHz at -7dBFS 843
fiN2 = 71.5MHz at -7dBFS '

Third-Order Intermodulation IM3 dBc
fiIN1 = 172.56MHz at -7dBFS

fing = 177.5MHz at -7dBFS 760
fiN1 = 68.5MHz at -7dBFS 847
Two-Tone Spurious Free fing = 71.5MHz at -7dBFS '
) SFDRTT dBc
Dynamic Range fiN1 = 172.5MHz at -7dBFS 756
fiNg = 177 .5MHz at -7dBFS '
Aperture Delay tAD Figure 4 1.2 ns
Aperture Jitter taJ Figure 4 <0.2 PSRMS
Output Noise nouT INP = INN = COM 0.36 LSBRrMS
Overdrive Recovery Time +10% beyond full scale 1 Clock
cycles
INTERNAL REFERENCE (REFIN = REFOUT; VRErP, VREFN, and Vcom are generated internally)
REFOUT Output Voltage VREFOUT 1996 2.048 2.063 \Y
COM Output Voltage Vcom Vbp/ 2 1.65 \%
Diff tial-Ref Output
frerentia-neierence Lupt VREF VREF = VREFP - VREFN = VREFIN X 3/4 1.536 \Y
Voltage
REFOUT Load Regulation -1.0mA < IREFOUT < 0.TmA 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

MAXIN 3
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MAX19538

12w I, 95Msps. 3.3VDADC

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 3.3V, OVpp = 1.8V, GND = 0, REFIN = REFOUT (internal reference), ViN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, fcLk = 95MHz (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
BUFFERED EXTERNAL REFERENCE (REFIN driven externally; VReFIN = 2.048V, VRerp, VREFN, and Vcom are generated
internally)

REFIN Input Voltage VREFIN 2.048 V
REFP Output Voltage VREFP (VpD/ 2) + (VREFIN X 3/8) 2.418 Vv
REFN Output Voltage VREEN (VbD/ 2) - (VREFIN x 3/8) 0.882 V
COM Output Voltage Vcom Vpp/ 2 1.60 1.65 1.70 Vv
\[/)Cljlfteargegtlal—Refel’ence Output VREF VREF = VREFP - VREFN = VREFIN X 3/4 1.462 1.536 1.594 V
REFIN Input Resistance >50 MQ
UNBUFFERED EXTERNAL REFERENCE (REFIN = GND; VREFP, VREFN, and Vcom are applied externally)
COM Input Voltage Vcom Vpp/2 1.65 Vv
REFP Input Voltage VREFP - VCOM +0.768 V
REFN Input Voltage VREFN - VCOM -0.768 V
Differential-Reference Input Voltage VREF VREF = VREFP - VREFN = VREFIN X 3/4 1.536 V
REFP Sink Current IREFP VREFP = 2.418V 1.4 mA
REFN Source Current IREFN VREFN = 0.882V 1.0 mA
COM Sink Current lcom Vcom = 1.65V 1.0 mA
REFP, REFN Capacitance 13 pF
COM Capacitance 6 pF
CLOCK INPUTS (CLKP, CLKN)
?L”rg':r;szded"”p“t High VIH | CLKTYP = GND, CLKN = GND SSDX v
?L”rggsgded"”p”t Low Vi CLKTYP = GND, CLKN = GND o\./zD; v
Differential Input Voltage Swing CLKTYP = high 1.4 Vp.p
\E/)glf;rgegnal Input Common-Mode CLKTYP = high VoD /2 v
Input Resistance RcLk Figure 5 5 kQ
Input Capacitance CcLk 2 pF
DIGITAL INPUTS (CLKTYP, DCE, G/T, PD)
Input High Threshold ViH OO'\?DE v
Input Low Threshold ViL g'szxD v
Input Leakage Current Vi = OVoD e uA
ViL=0 +5
Input Capacitance CpIN 5 pF
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12w I, 95Msps., 3.3VDADC

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 3.3V, OVpp = 1.8V, GND = 0, REFIN = REFOUT (internal reference), ViN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, fcLk = 95MHz (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
DIGITAL OUTPUTS (D11-D0, DAV, DOR)
D11-DO0, DOR, IsiNk = 200uA 0.2
Output-Voltage Low VoL \
DAV, IsINK = 600uA 0.2
D11-DO, DOR, ISOURCE = 200uA O\éDzD .
Output-Voltage High VOH ' v
OVpp -
DAV, IsouRCE = 600uA 02
Tri-State Leakage Current ILEAK (Note 4) =5 uA
D11-D0, DOR Tri-State Output
Capacitance Cout (Note 4) 8 PF
DAV Tri-State Output
Capacitance Coav (Note 4) 6 PF
POWER REQUIREMENTS
Analog Supply Voltage VDD 3.15 3.30 3.60 \
Digital Output Supply Voltage OVpp 1.7 1.8 VODgV* v
Normal operating mode,
fiN = 1756MHz at -0.5dBFS CLKTYP = GND, 141
single-ended clock
Analog Supply Current lvDD Normal operating mode, mA
fiN = 1756MHz at -0.5dBFS CLKTYP = OVpp, 149 163
differential clock
Power-down mode clock idle PD = OVpp 0.22
Normal operating mode,
fiN = 1756MHz at -0.5dBFS CLKTYP = GND, 465
single-ended clock
Analog Power Dissipation Pbiss Normal operating mode, mwW
fiN = 1756MHz at -0.5dBFS CLKTYP = OVpp, 492 538
differential clock
Power-down mode clock idle PD = OVpp 0.063
Normal operating mode, 99 mA
Digital Output Supply Current lovDD fiN = 1756MHz at -0.5dBFS, CL = 5pF '
Power-down mode clock idle PD = OVpp 1.0 uA

MAXIN 5
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MAX19538

12w I, 95Msps. 3.3VDADC

ELECTRICAL CHARACTERISTICS (continued)

(Vbp = 3.3V, OVpp = 1.8V, GND = 0, REFIN = REFOUT (internal reference), ViN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, fcLk = 95MHz (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

TIMING CHARACTERISTICS (Figure 6)

Clock Pulse-Width High tcH 5.26 ns
Clock Pulse-Width Low tcL 5.26 ns
Data-Valid Delay tDAV CL = 5pF (Note 5) 6.8 ns
Data Setup Time Before Rising N

Edge of DAV tSETUP CL = 5pF (Notes 5, 6) 5.7 ns
Data Hold Time After Rising Edge 5

of DAV tHOLD CL = 5pF (Notes 5, 6) 4.2 ns
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 at the end of this data sheet.

Note 3: Limit specifications include performance degradations due to production test socket. Performance is improved when the
MAX19538 is soldered directly to the PC board.

Note 4: During power-down, D11-D0, DOR, and DAV are high impedance.

Note 5: Digital outputs settle to ViH or V|L.

Note 6: Guaranteed by design and characterization.
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12w I, 95Msps., 3.3VDADC

IREENEIE
(Vbp = 3.3V, OVpp = 1.8V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, focLk = 95MHz (50% duty cycle), TA = +25°C, unless otherwise noted.

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

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

SINGLE-TONE FFT PLOT
(8192-POINT DATA RECORD)
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12w I, 95Msps. 3.3VDADC

REBEEE (BRE)

(Vbp = 3.3V, OVpp = 1.8V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, foLK = 95MHz (50% duty cycle), Ta = +25°C, unless otherwise noted.

POWER DISSIPATION
SNR, SINAD vs. SAMPLING RATE SFDR, -THD vs. SAMPLING RATE vs. SAMPLING RATE
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12w I, 95Msps., 3.3VDADC

REBEEE (BRE)

(Vpbp = 3.3V, OVpp = 1.8V, GND = 0, REFIN = REFOUT (internal reference), ViN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,

G/T = low, focLk = 95MHz (50% duty cycle), TA = +25°C, unless otherwise noted.
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MAXIMN

SFDR, -THD (dBc)

SFDR, -THD (dBc)

SFDR, -THD (dBc)

90
85
80
75
70
65
60
55
50
45
40

100
9
90
85
80
75
70
65
60

100
95
90
85
80
75
70
65
60

SFDR, -THD
vs. ANALOG INPUT AMPLITUDE
fCLK‘: 95MHZ E
fin = 175MHz 3
. '_'»-.__,E
l"’
’—__‘cf’
_—
'_-’ ~ag”
—— SFDR
~-o---THD
40 35 30 25 -0 15 10 5 0
ANALOG INPUT AMPLITUDE (dBFS)
SFDR, -THD
vs. ANALOG SUPPLY VOLTAGE
foLk = 95MHz g
- fin = 175MHz 2
g
g
/, /
& SFDR
4
/' --==- -THD
26 28 30 32 34 36
Voo (V)
SFDR, -THD
vs. DIGITAL SUPPLY VOLTAGE
fiy = 174.8953247MHz £
I foLk = 95MHz %
SFDR |
----- -THD
14 18 22 26 30 34 38
OVpp (V)

mW)

POWER DISSIPATION

POWER DISSIPATION (mW)

POWER DISSIPATION (mW)

POWER DISSIPATION
vs. ANALOG INPUT AMPLITUDE
700 — -
DIFFERENTIAL CLOCK 2
foLk = 96MHz g
650 [ fiy = 175MHz Z
CL ~5pF
600
550
1] S I A SN SN SN S S
450 — ANALOG + DIGITAL POWER
----- ANALOG POWER
400
40 35 -30 25 20 -15 10 5 0
ANALOG INPUT AMPLITUDE (dBFS)
POWER DISSIPATION
vs. ANALOG SUPPLY VOLTAGE
600 ‘ ; <
DIFFERENTIAL CLOCK 2
foLk = 95MHz g
550 [ = 175MHz /4 5
CL~5pF A
500 A
450 oo
400 g
30 — ANALOG + DIGITAL POWER
200 b ===== ANALOG POWER
26 28 30 32 34 36
Voo (V)
POWER DISSIPATION
vs. DIGITAL SUPPLY VOLTAGE
700 ‘ ‘ .
DIFFERENTIAL CLOCK £
fiy = 175.8953247MHz g
650 | iy = 95MHz g
CL ~5pF
600
550 —— /
500 ——F———— I
450 — ANALOG + DIGITAL POWER
----- ANALOG POWER
400 . : : .
14 18 22 26 30 34 38
0Vpp (V)
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REBEEE (BRE)

(Vbp = 3.3V, OVpp = 1.8V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, foLK = 95MHz (50% duty cycle), Ta = +25°C, unless otherwise noted.

SNR, SINAD (dB)

10

7
7
70
69
68
67
66
65
64
63
62

SNR, SINAD SFDR, -THD POWER DISSIPATION
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
‘ « 100 ‘ 2 700 ‘ ‘ <
foLk = 95MHz E foLk = 95MHz E DIFFERENTIAL CLOCK Z
| fiy = 175MHz g 95 | fin=175MHz g = foLk = 95MHz g
E 2 E 60 fiy=175MH: 3
90 Z CL~5pF
=) =
g = 60
-------------- - = 3
— P, ) S 550
. o L & ]
g 7 e T CELEED e 3 | J—
oo —--- S S W =
70 Ssee g ----------
450
—SNR | 65 SR < —— ANALOG + DIGITAL POWER
..... SINAD =====-THD =====ANALOG POWER
. 60 . 400
40 -15 10 35 60 85 40 -15 10 35 60 85 40 15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
OFFSET ERROR GAIN ERROR
vs. TEMPERATURE vs. TEMPERATURE
05 = 20 ‘ o
VRerIN = 2.048V E VRerIN = 2.048V E
04 g 15 g
03 z E:
_ 10
g 02 2 _—
= 0 & 05
S =
g 0 £ 0
— )
[NN)
% 01 % 05
S 02
10
03
04 20
05 -30
40 15 10 35 60 85 40 15 10 35 60 85
TEMPERATURE (°C) TEMPERATURE (°C)
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12w I, 95Msps., 3.3VDADC

3 =
REERE (BE)
(Vbp = 3.3V, OVpp = 1.8V, GND = 0, REFIN = REFOUT (internal reference), VIN = -0.5dBFS, CLKTYP = high, DCE = high, PD = low,
G/T = low, foLK = 95MHz (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 s 203 .
x5 i 3 A N £
2,03 2.037 / ~
202 - 25 e /
\ = 2035

/

Vrerour (V)

= 201 S

ez
= 1.99 +25°C
/N

VREFOUT

2.033

‘7[/ +‘25°C

-40°C 1.0

w7
[
I
|

198 / I 40°C
1.97 l I 2.031 /
196 I ’ 05
1.95 0 2.029
-2.0 -1.5 -1.0 -0.5 0 05 -3.0 -2.0 -1.0 0 1.0 -40 -15 10 35 60 85
Inerout SINK CURRENT (mA) Inerout SINK CURRENT (mA) TEMPERATURE (°C)
REFP, COM, REFN REFP, COM, REFN
LOAD REGULATION SHORT-CIRCUIT PERFORMANCE
3.0 / 5 35 %
I 4 [/
25 I~ Vrerp 2 z
B.ﬁ /l/ / ) 25 F—— / )
: V]
o AN o 20
2 Veom __| 2
= 15 = / .]x
S / S 15 4 =
7 4 / ~
1.0 VREFN
/ 10 / Jam \
VREFN ‘
05 | 05 INTERNAL REFERENCE MODE |
INTERNAL REFERENCE MODE AND : I AND BUFFERED EXTERNAL
0 BUFFE‘RED EXTERNAL REFERENCE MODE. 0 BEFERENCE MODE. ‘
-2 -1 0 1 2 -8 -4 0 4 8 12

SINK CURRENT (mA) SINK CURRENT (mA)

MAXIMN 1
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w55 BR
i F & i

EVUT7L>R/0, ZIVRT—)L7FHAT AHEEII+(VRerp - VREFN X 2/30 0. 1TpFOI VT HT

’ REFP REFPAEGNDIZ/NA /X2 LTL 12 &Y, REFPEREFNDRIICTOuFETUFO AT oA AHIC LT
EHELTLES 0 1wFOREFPEREFNEID IV F U HIE T 2 FEBRDT/INA ZERB URIICT/INA R
ICATREZRPRY) . BERICEEEL T EE Y,
8 )77l >R1/0, ZIVAT—)L7 00 AHEEIZ+(VRerp - VREFN) X 2/30 0. TpFOI 7T

5 REFN REFNZGNDIZ/ X /X2 LT L 2 &, REFPEREFNDRIC10pFE TuFD I T 5 &WFIIZ LT
LTS\, TYFOREFPEREFNEID AV F 33T ¥ FERDF/INA ZEBLAICT/NA R
ICATREZRPRY . ElRICEEEL TS ES 0y,
JEE—REBREI/O, 2.20FD 72 TCOMZGNDIZ/NNA/NZALTL2E LY, 2.2uFDCOMEGNDRE®D

3 COM AVFUHISAEEARRY . FINA ZDERICEBL TLEE W ZD2.20FD AT HE T NERDT
INA ZERHAICEREB T D2 EN R TH Y. MAX19538ICE7ABL CiERd D2 ENTEET,

4,7,16,35 GND TSR, IRTDIZ Y RixFEEPIE. MEICERL TS EE 0,
5 INP FEO7FOJ AN
6 INN anr7+rOJAh
DCE TA1=TATAINDEENA. REDT1—T 11 IS EET 1 =7 $2-0HIZIFDCEAO—(GND)ICE i L T

8 ISV REDT 1—TAFAUNEEEA *—TILETDIHICIE. DCEZ/N\A (OVppF/=IdVpp)IC iR L TS0y,
go0vIAN, ZHoO0 Y I ANE— R(CLKTYP = OVppZx/=l3Vpp) Tld. ZE0O Y I AN

9 CLKN E5%CLKPECLKNDBICIEHR L TLZE 0\, POy 27— R(CLKTYP = GND)Tld.
22000y 2155 %CLKPIC## L CCLKNZGNDIZ#E R L T</2E 0,
EoOVvIAD, Z8200 Y I AFE— R(CLKTYP = OVppZF/=3Vpp) Tld. ZEoOY I AN

10 CLKP EBACLKPECLKNDBIZEHE L TL S, > FI)bo0 Yy 2F— R(CLKTYP = GND)Tld.
o700y OESECLKPICE# L CCLKNZGNDICEH L T A0,

11 CLKTYP IOV IIA TERETDAN. Y TIVIY RoO YOI ANETDI=HICIECLKTYPAZGNDICZ BT
LTLz& e ZHoO Y I ANETBIHEEIICLKYPAEOVppE/IEVpplliEHi L T</2& 0,

19_15 36 v 7FOJBBEAN. Vpp&3.15V~3.60VDERICIEFREL TS0\ Vppld2.2uFA EEO0. TuFD O >
B pb T AR L TONDIZ/ N /XA L TLEE LY IRTOVpplit FISE UEBRICERHL TS0,
17 34 oV HAORZSANDEIBAN. OVppZ 1. 7V~VppDERICIEHG L TS\, OVppZE2.2uFlEE

: pb 0. 1pFD AT % WFIEHE L TONDIZ/NA /N2 L TLEE L,
F—=HEENA T —5, DORDT 4 DH BT FOTANBEENSEENTHDZ EERLET,

18 DOR DORBNAICHBDE, PHFOATANSEFD TN R —)VEEABA T \Ed, DORAO—IF7FO7
ABNBIIZRT—=IATHDZ E%2RLFT(R6),

19 D11 CMOS7 1 & I)ILEAN. Ew F11(MSB)

20 D10 CMOST+ &)L, Ew K10

21 D9 CMOST a1 o)L, EvW K9

22 D8 CMOST 1 &L, EV 8

23 D7 CMOST« & )ILHAH. BV T

24 D6 CMOST 1 & ILHA. EvV 6

25 D5 CMOST a1 o)L, EvV KD

26 D4 CMOST 1 & ILHA. EV b

27 D3 CMOST 1 & )LHEA. Ew K3

28 D2 CMOST 1 2&ZILiEh. Ewv k2
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im FERAR (K &)

T B Hae
29 D1 CMOST 1 &)L, Ew M
30 DO CMOST 1 &)L, Ew ~O(LSB)
31,32 I.C. AEREGA. CDImFICIE. AEFERLENTL S0,
F—=Z/N )y REE)H . DAVIIAAHZOYIDT1—T A4 A ZIEHHEESN=AD
33 DAV AV IEVIIVIVRELTHATDEDTY, DAVIE. ZEMCIZ. AEDEERT 125V
EIEICMAX19538DHE N T —F =T Y FIBD=HICFERINE T,
37 PD BERIAS PDENIZERTEE, BRIE—RERUET, BEOEEC TS0, PDEO—IZ5EHIL T/,
REE) 77 L RAEEEND. B 77 L AEEE S ES/=HICIE. REFOUTZREFINICIES: T ©h\
38 REFOUT | &7zld. REFINDEBEEARE T D/-HICREFOUTICEIM A ESRAFERL TS0 0. 1pFAED T

2T Y TREFOUTZGNDIZ/SA/XZLTLZE 0,

V7722 B 77 LV RE— RRU/NY T 7ENAE) 77 L 2E— RTIE. REFINZGND
39 REFIN (20 TUFAED A F o HEDTNANZALTLEE N ZNODE— RTIEVRerp - VRepn = VRerin X 3/4&
BUET, N T7SNBOAE) 77 L ZE— RICEDEMETIE. REFINZGNDICHER L T /ZE 0,

40 G/ HAT A=Y FOEIRAS, G/ TZGNDIZHERTS S E2DBIT 1 D5 WD T 4=y MIBWET,
G/TZO0Vpp&/cldVppllE it 2 E T LA AT —IVDT A DZ)VWENT #—3 Y bERBIET,

TORR=Z R/ Ko MAXT19538IEMEA 505 2 AMDT S 2 RERDIHICT O ZR— R/ R
— EP ICEDEHUMEFEL CLNET , EHRIMEREZER T D/oHICIFEPZGNDICEHEL T LS\, REED
ISV RTL—=22RADI SV R TL—UIlER T 2eHICI3. BEOETZRNTZE 0,

Y MAXIVI
MAXIM: CLKP »|  CLock MAX19538  |—v
: : | GENERATOR o
MAX19538 i CLKN ™ 7D — GND
; DCE —1%| pUTY-CYCLE
: CLKTYP »| EQUALIZER
' — 0V,
. 5 l l Y 4 o
T I 12-81T . —D11-D0
e > PIPELINE UTPUT | |
" | TH oo 1 PS4 prves :Bg\é
INP ] i |
STAGE 10
" _:IE:I STAGE 1 [::I STAGE 2 :I STAGE 9 [::IEND OFPIPE| ) * ~
7 7 ;! 7 REFOUT & 6T
REFIN >
| DIGITAL ERROR CORRECTION | REFP REFERENCE POWER CONTROL
D11-D0 SYSTEM AND <|—PD
UTPUT > D11-00 CoM BIAS CIRCUITS
DRIVERS REFN
1. NATS5A2DBE RO T7—270 Y U THER M2, BiitLizT7ro2ard14705 0
a3 BINATSAVAVN—SBIIEDANBEET 1S

FILHAOD-RICERLE T, BRTIE. BRRERZ
BRNCANET A DHIVH DB DREITEIESNT.
RDINATSAVBRANBENET, Ta DY ILVBRER
ERENE/NNA T4 VERICEIFDADCAV /L —%
DFATYy hEHELT, IV I O—RaBFEET,
B2IZIEMAX19538D T 7023 FAT7 IS LK
RENTET,

MAX19538I310EDTEZE. /N1 T4 ig&
(RN ZHFBLTCWDH. B\OBENEETCERE R
HAREE LE T, ANTEESNLT Y TIVIE. /31
ToAVEIBR. o000 o140 EICBELET,
AW oHAFITOHREIO Y O A7 ILDEBREERE
(latency) 138.5200 Vo1 2ILTT,
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ABBSYO7 2 RR—IV R (T/H) Bl

R3I sV o7 Rik—IL R(T/H) BIREOEHEL /-
T7o0003 AT TS LERLTNET. DA
T/HEEIZ T 7EMHzZ B2 D& AN BRE Z R REE L.
Vpp / 2 +0.5VDOEVE—RANBEEDYR—KNL
F9,

MAX19538m%>71) > -0y 7IFADCDR A Y F
/N SBT/HAXZFIEL T(XI). 7FOTJ AN
ESM T I F o EDBRELTERESN
F9. INSORAYFIF. TV TJoOvon
NDESICALON(NS YY) BT roo0y
IO A—DESICA—TVOR—ILR) &g &9 (R4),
FPHATAARS. F2TI) AT o aREBERY
MBI DLEOICBBEETDRITDIANFTIVIERE
MIGT DI ENTERITNIILBI T A, ESDELE

BOND WIRE Vbp MAXI
INDUCTANCE MAX19538
1.5nH
INP— :
Crar + ]—ZCSAFMPLE
I 2pF I 5p
BOND WIRE Voo
INDUCTANCE E
1.5nH '
INN— '
i‘—*CSAMPLE
I4.5pF
SAMPLING _I_\_,_\_,_\_
CLOCK

*THE EFFECTIVE RESISTANCE OF THE

SWITCHED SAMPLING CAPACITORS IS: RsampLE = %
foLk X CoampLE

M3. Bl by o7 RR—)L RO

F<edlliE. 2hospdrToYEdoay oy A4 oL
DFBELARNICT/2LSBOBE LB DL DICTKES N
BIFNISEY B Ao

MAX19538D7F AT ANRBEB RV VIIVT VR
DEEZTR— LI T, ZEBANDISSICRELERE
ZRDIEOICIE. INPEINNDAKDA VY E—-F VX%
NSVRASEBT, DB E—-FEEZEROFE (Vpp / 2)
ICRELTLEST . ABIEEBET— FROUO/NNY
J7LENB T 7L RAE-RTEEITDIHE.
MAX19538 [SCOMHEAICKDVpp / 20T@EEIE
T-—RrEBEZMHELET. ZOCOMHEAEREIIET0.
M11. RUOHI12ICRT EDICAAEEEZ/ 177X
TREHICESIZENTEET,

Y77 L 2ZXt7H (REFOUT)

ABD/N RE¥ vy )77 L2 AIMAX19538AT
FEONDINTOAMBERO/NA P XERDEE L
BYUET, BEKIO YO AS(PD) A 77 L2 XER
HEAX—TIVROTAE2—TILLET, BIELEIM
INdhH. FEIEFPDANI/ASO-ICERBLTHS.
D277 2AEHARE SN TESLEELS L TIC10ms%E
BLZFY, MAX19538A' BRI EEDTLVDIES.
REFOUTIIGNDICXW L THMT7TKQEZE L 9,

WEBNY RFEv Y T T7LVREZD/INY T 7
2.048VZEVRerouTlcERLEZT, U T 7LV ADBRE
ZREUSIZZEET+50ppm/°C T, LTEICENESED/=8H
ZIZOMUFAED/NA /N2 O 7% ZREFOUT &
CGNDEJIc#EHREL T EE 0y,

REFOUT(Z#EREIRE ICREART.OmAZ MG (V—X) L.
BXRO.ITmAZIRIR (o)L, BFLF1L—23a Y
I335mV/mAT Y, RiEREDERIIREFOUTA'GNDIC
ERenfzes, #HigERZ2. TmAICHIFRL. Vpplc
migsnfces. MNERZO0.24mAICHIRL &9,

TH TRACK HOLD TRACK HOLD

TRACK HOLD TRACK HOLD

R4, T/HDTZIN—F w5420
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®1. UI27L2RE—F

VREFIN

REFERENCE MODE

resistive divider.

35% VREFOUT to 100% VREFOUT VcoMm = VoD / 2

Internal Reference Mode. Drive REFIN with REFOUT either through a direct short or a
The full-scale analog input range is £VREFIN / 2:

VREFP = VDD / 2 + VREFIN X 3/8
VREFN = VDD / 2 - VREFIN X 3/8

REFIN.

Buffered External Reference Mode. Apply an external 0.7V to 2.2V reference voltage to

The full-scale analog input range is £VREFIN / 2:

0.7Vto 2.2V
Vcom=Vpp/2
VREFP = VDD / 2 + VREFIN X 3/8
VREFN = VDD / 2 - VREFIN x 3/8
Unbuffered External Reference Mode. Drive REFP, REFN, and COM with external reference
<0.4V sources.

The full-scale analog input range is £(VREFP - VREFN) X 2/3.

PFOJARE) 77 L ADIER

MAX19538D 7 IV A=)V 7+AJ AN&EHIZIOIE
E—-—RANEHEHE Vpp / 2 x0.5VELEBES.
+0.35V~+1.10VEZ TCHREJETT., MAX19538IZ
3DV T 7LV REEE—RERBATINE T,
REFIN(VRepiN) DEBEN) 77 L ABEE— RZRE
LET(F,

RNEU 77 L X EZFED>TMAX19538%Z81fES 5
/=113, REFOUTAREFINIC., EZEE&L/-ISHKI
DESFICEODTEHEL TS, ZDE— KT,
COM. REFP. RUREFNIZO—9 2 E—F 2 ZAHAT
&' Vcom = Vop / 2. Vrerp = Vpp / 2 + VREFIN X
3/8. RU'VRern = Vo / 2 - VRERIN X 3/8& 78V 9,
REFIND AR A > E—F 2V ZUIIEBICKELME (>50MQ)
ERVET, EBhnEzE%Z2BL CREFINZEREI 92
BEI3. REFOUTICEGAMNDZ EZRBITDI=HIC
10kQPA EDEFEMELDLDICLTLZE 0,

Ny Tr7anfaAs) 772 XE—RI UT7
LOZBOAAS 27 L 2ICEL Ui n<T
MAX19538MREFOUTHM S TIZHR NS E&BRINT .,
EXERBYT7PL UV RAE—REFSETY, NV T7
SNEAZ) T 7L RXE—RTIE. REFINICRER
0.7V~2.2VDEERZNMLTLL=zEl\v ZTDE—F
Tl3. COM, REFP, RUREFNIFO—1 2 E—5F 22X
HAHOTHY. Veom=Vop 7/ 2. Vrerp = VDD / 2 +
VRerIN X 3/8. RUVRerN = Vpp / 2 - VRepIN X 3/8
ERWET,

MAXIN

MAX19538% /Xy T 7R LDANER ) 77 L ZAE—RT
FESED=HICIT. REFINZGNDIZHESH:EL T</ZE 0,
REFINZGNDIZ##E#: 9 ©ECOM, REFP. KRUREFNIC
WIGd2F Y TRED 77 L 2A=IEEH T EE T,
BNV TP HIEERIEE NS E. COM. REFP. RU
REFNENA A E—F 2 ZANDERBY . BIDSHER
D77 LV ZRICEOTEESNZITNIEEI) EE A
Vcom%zVpp/ 2 +5%ICEEEN L. " DREFPEREFNZ
Veom = (VrRepp + VREpN) / 2ICERENL T 72 0,
ZFOHBE. 7O AATIVRAT—ILL > 2IF
i(VREFp - VREFN) X 2/3&EIEWET,

ZD3DDUT7LYRE— REEBFESEBEHICIE.
BLAMNZIAVF U DEEEERBEELET,
COM%E2.2uF DT 2 TONDIZ/NA /X2 LTL 12
=\, REFPEREFNIE. BDOHMO. 1uFAVFoHT
GNDIZ/SA /82 LT &\, REFPEREFNDEIE
10pF AV F oY ETPF AV F U AT LT/ A /82
LTLES L, 1WFOAVYFUHETU Y FERD
FINA ZEBUMICFRERIRY F/3A ZUISE DI CTRE
LTLEEW, 0. 1pgFDAYF o HEE>T, REFINE
REFOUTZGNDIZ/ A /82 LT < 2,

FZEEE L TIIRISER14Z22RLTLTZS 0,
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Voo o o
NAXIV
St MAX19538
% 10kQ
CLKP ; ? P
10kQ
DUTY-CYCLE
SoH EQUALIZER
SiL
g 10kQ
CLKN——® f o
10k
SWITCHES S1_AND S;_ARE OPEN
So. | DURING POWER-DOWN, MAKING
P CLKP AND CLKN HIGH IMPEDANCE.
GND—}—o SWITCHES S;_ARE OPEN IN
SINGLE-ENDED CLOCK MODE.
®5. BHifkL=or0Owv o AHBR
oavoARhEIOYIRIESAL

(CLKP. CLKN. CLKTYP)

MAX19538\3. Z&h& 7V T ROmAOoZOY &
ADTEIELE T, 0TIV ROy o ANEE
Tld. CLKTYPZGNDIZ. CLKNZGNDIZ#E#H L«
CLKPZEANZD I T ROy JESTEEILT
<IleE e Z8B 20V I ANBMETIE. CLKTYPZ
OVppZ7=13VppllEfi L. CLKPECLKNZABRDZEE)
OOV IOESTEHELTL/ZS L\, Z2O0VIDIYS
EERTDEHIC. ABOTILT ROy 7L
YFWIVIERBICTDRENHUFET, yOV Y
ANIT7FOTANEEZT, EERBEMOT7 O
ANROTADZIESTA Uh oL T EE 0,
MAX19538h/ND—4F o ED>TIWBEE, CLKP
ECLKNIEZ/NA 1 o E—=F R £9 (K5),
MAX19538DIHRE = N/=-SNREBEEZED =TI,
‘BoOvooyanRkoontzds, 707 AAG
IOVIESDII NI YT T o dEndi=m.
CDIYIOIYFIFAEELBRYNELSTIHREN

16

HIET, DVFIE. ROBRICHKEDTADCORK
SNRItREZFIRL 9

SNR= 20 x log{——
2><J'I:Xf|N xty

Z 2T, fINET7FaOTANBEREERDL. HYlIZT AT A
OOV yFERHLEY, 2OV Ty FI3
TSI O T T =2 a BN THICEE
Td, &G, Qv oy IhHME—D ./ A4 BT
HhdDETBHDE. N TEMHZO AN BERE T68.4dBMD
BMESNREEBITDLHICIE. 7OV I vsaE
0.35psIATFIC LTS FB A EBRICIT. B
BFIMERE. DATL/AXIIEESTD/AX
B ICEFEET DD, 175MHZICBNNTRES N
7=68.4dBMOSNREEBZ/=HICIIrOV I YT E
0.23psATICT2IMEL DB FT,

o0vo9F1—T14Y9 14 UVE e (DCE)

OOV ITFI—TAHAIINENEEA 2—TILETD
fedIClE. DCEENAICEHKR LTSS (DCE =
OVpp. F7/EVpp)e 2OV I F1—FT14H 142
ZBET A E—TIETDEHICIE. DCEEO—IC
BHELTLEE 0 (DCE = GND), 7OV o F1—F+4
YA EA2—TIETDE. MAXT19538I3CLKP
ROCLKNICERIIENAESDT1—T 1A Z)UIC
AREERYET, 7OV ITF1—FT 14 A 0I5
N x—TJIERBDE, 35%~65%DT1—TA4HA
IV CENIERIBET J .
IOVIF1—FT A A IIEBTIE. F1—FT4
YA OINEITEBRERONELY A I VIESEERTD
feHIBEO Y Z7)L—7 (DLL) AMERSnET, 2D
DLLTIE. MAX19538h'$f=H o 0w U Bk A EE
LTOYo35FETICNI00ZO YIS0 ERE
ELFET,

WRBLFBAN., 2OVITF1—FT14H A 0I5
BEFAE—TILETRE, PHOTERERN.OmA
EEYLET, 2OV IF1—FTA4H 1T ET 1
t—TJILETDE. MAX19538MS 1 F 3 v 7 kkElE
CLKPECLKNICEPME NAEEDT1—T 141 o)L
ICkEZELTELY E T,
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SRTFLDIAIVIEY

M6, vO0vo. 7FOTJAN. DAVA 2T —5
DORA V2T —% RUEBENT Y DBEHRZERLT
W&, 7FOJANEG OOV IESOIITII YD
TH T vTEn, BREnicT—4~138.500vY
YA ONREICT A DFIIHDITENE T,

DAVA 2T —=FI3, T4 2FIIHADICEBLTESY.
T—IERBHEOTAOYIVERICTYFIDIAEIC
BESNTWET, 720 BIOHREEL T, EfRD
Ta4I)VERE., Z3ao 0y 7 (CLKP-CLKN) (Dir £V
TYITOYFIBDIENTEFT,

T—=5/NJy R (DAV)

DAVIZ. AhoOv o (CLKP)Z> > T T kELT
HEHd2EDTY, BEAT—FIIDAVOIL T T YT
ZEL. DAVIEHEND T —IWBMICKDEILLEIET
(:6).

FA—T A A7) EEAS (DCE) DIREEICL DT,
DAVDEEAZEL L& T, TaA—T 1A I ELE
ZF4t—TJIFT3 (DCE = O—)&. DAVEES
IZCLKPA'6.8ns (tpay) IE BN REZES & L TIEN
F9, FTA1—TAHAIILEBEEAX—TILT S
(DCE = /\1) &, DAVIERIZ/ VL RIBHCLKP & BBI%
BL—FICRKRYET, DCEANAFI3O—-DL\Th
DBEE. D11~DORUDORDEHT— 5 EDAVD
SLEY T 2M5.7ns(tsetup) BINODAVDIL LW Ty &
MD4.2ns (thoLp) BETEMT. DAVOII LW TV
[FCLKPDII T T 2 H56.8ns (tpay) ENTEHE
LTULET,

MAX19538 hYV/\D =5 K& (PD = /\1) ICHhD &
E. DAVIINA A2V E—5 X TY, DAVIZ600UAD

DUUBREV—ABRERT IENTE, BEVRED
D11 ~DORUDORMIMBETYT ., DAVIZ. BE.
MAX19538MHA T —F ZSNB D& T « 5 )L EI
IZZYFIDIDICFERSNE T,

REBTFT 4 O INERHPMAX19538D 7+ OTBRIC
T4—=RNYOISINTEDIAF IV IMENETTD
ZEABBLETBIEHIC. DAVDBEMARA TESREY
NE L (2EpFRiE) MA TLEE LV DAVDAEBIC/ N
TJ7%ERITDE. DAVIIBEEMOESGID N SN
F9, ANV T 7ENLTEBRDOT 1 & IVEIKE
EREN I DDAVOAICDINTIE. MAX121 1D i+ Y
DEIBRESRL T EI0,

F=ITPIONATLIA4 24 —% (DOR)

DORT A Z#ZILEAIE., 7FAJTANEBENL VD
noAnTHonENERLET. DORANAIDEE,
7FOJABEFL Y IeANTIVET, DORA O—
DEE, PFTATANBL Y ORICHIET, BEWNE
ZENANEHEIT. (Vrerp - VRErN) X 2/3 ~ (VRERN -
VRepp) X 2/3T9 ., EBNZDBEMESHBENCHD
1HEIE. R2EMOBIIRT KD DORAVNAITEW T,

DORIZ. DAVEEHILCTHY ., HAT—5D11~D0&
EBICBBLEY, BHhT—YDiBEEE/KIC. DOR
DOEEICIIZB.50 0y 744 U ILDEREFRE (latency)
) £9(R6),

MAX19538 4/ XT— 55 kEE (PD = /\1) 1L B E =,
DORIFN1 A > E—5>2ZTY, DORIF. PDDILEY
Ty oOI0NSARIC/NA A 2 E—5 2 ZIRREIZTR V) |
PDDII R T vDI0OnsBICTOT 4 TIZHIFET,

(VRerp - VReFN) X 2/3

(VRerN - VRerp) X 2/3

CLKN =2 —7 -+
CLKP

—> tseTuP tHoLD

) ) () ) 8 (250 (%) () ) (1) (2 3 ) )

(<@ 8.5 CLOCK-CYCLE DATA LATENCY —————|

> i

—/>‘_\{<~ tHoLp

M6. YRTLDIAIVITIAT IS

MAXIN
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MAX19538

12w I, 95Msps. 3.3VDADC

Fa4 o IWHAT—% (D11~D0). HAhER (G/T)
MAX19538l3. 12w ~. NZ LI, b SAZXFT— b
HANZE&=HEATNET, D11~DOXRUDORIZ. DAV
DIITWUITYITEHFN, DAVOIL EW T YT
BMCEYET,
MAX19538mEhF—~FRF. OV I ANG/T
IZIELTI LA d— RERF20BHONT A ERY
9, /THh\1DIBE. HAT7—FFERISTL A O—R
TY, G/THO—-MiEEIF. EHTF—FERIF2DHEL
TY, NMFUnnILA, RUTLADS/INAFIAN
DO— REBEICDNTIE. ROESRBRLTLZE Y,
R, K2, 7. RUKBICKDT. T4 27 ILES
EFFTATANDBERSEZUET .

4 CODEqq-2048

VINP - VINN =Y -V —
INP = VINN (REFP REFN)X3>< 4096

G/T=1018&T7 L1 2—R)

4 CODE
Vinp - VNN = (VREFP - VREFN ) X 3% Wgo

(G/T = ODIZE2D#HEK)

-+ (VREFP - VREFN) X 2/3—9><a— (VRerp - VREFN) X 2/3—+
Ox7FF ' ' !
Ox7FE
0x7FD

0x001+ i
X000 === === :
OFFF | o
w03 [

08024 |

08014 |

04800 L —

TWQ'S-COMPLEMENT QUTPUT CODE (LSB)

o047 -2045 40 + 2045 +2047
DIFFERENTIAL INPUT VOLTAGE (LSB)

ZZT. CODEqold. R2ICRTEDICT 1 U LD
d— M EFEMAT10EETT,

MAX 19538 /X —4 > ikEE (PD = /\1) IChD & &,
T4 UFILHADI T ~DOENA A Y E—F V2 TT,
D11~DOIE. PDMII LY T YD 10nsEIT/NA LS
BB L. PDOITYIYSMDI10nsBIZT T 1 TS
BYET,

REBT 4 OZIVEBARHFMAX19538D 7+ OB
T4—=—RKRNYISNTEDIAF IV IHMEIEKT
THZEEBLETD=HIC. MAX19538DF 1 &)L
HAD11~DODBEMEFTAETEDRI/NEL (15pF
KE)MATLIZS W FAFIWEBAICTAOFIL
INY T 7EIMIITIDE. MAX19538Hh'BE8MDEET
NopEINE T, MAX19538D5 1+ 3w o 4aE
B EIEBHIC. MAX19538ME< T220QMikings
ETADTZIEAICEINCERL TS TZE 0, 220Q0
BIENMBZENLTCT A oYW NY T 7EEET D
FTADZIEADOEIZDNTIE, MAXT211EME+ Y b
DEEHESBLTLEE 0,

<@ (VRerp - VREFN) X 2/3—9<a—(VRerp - VRgrN) X 2/3—+

0x800
0x801
0x803
5 .
g [
S 0xCot 1 1
5 0xC00T --
o '
5 0x4001+
o H '
=
[&s]
ooz}
0x0034
0x001 4
0x000 4

-2047  -2045 10+ +2045 +2047
DIFFERENTIAL INPUT VOLTAGE (LSB)

7. 2O#BOBEDEEBH (G/T =0)

18

8. JLA - RDIBEDHERM (G/T =1)
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12w I, 95Msps., 3.3VDADC

MAX19538

(FONVY
40 1NO v1va) 8v02- 008x0 I 0000 0000 000k 0 000X0 1 0000 0000 0000
AOY2O" L->
AOV2O h- 8v0c- 008X0 0 0000 0000 000k 0 000X0 0 0000 0000 0000
ASEZO - /v02- 108X0 0 000 0000 000+ L+ 100X0 0 1000 0000 0000
AOLOO0- z- 3440 0 OFEE LEEE bEEL 902+ LOPX0 0 1000 0000 00+0
AS000°0- - 444%0 0 FERE FEEE FEEE 102+ 00bX0 0 0000 0000 00+0
AO000 0+ 0 000%0 0 0000 0000 0000 802+ 000%0 0 0000 0000 00k
AS000 0+ [ 100%X0 0 000 0000 0000 6v02+ FOOX0 0 000 0000 00} +
AOLOO O+ c+ 200%0 0 0+00 0000 0000 0502+ £00%0 0 1 100 0000 00} |
NOEZO" L+ 902+ 34/X0 0 OFFE FEEE LHIO 7607+ 108X0 0 000 0000 000+
AGEZO' L+ Lv0g+ 44/%0 0 FLEE LELE LELO G0+ 008X0 0 0000 0000 000+
(IONVY
40 1NO V1va) Ly0g+ 442%0 3 FELE LEEE FELO G60Y+ 008x0 L 0000 0000 000k
ASEZ0"L+<
(013009) od < Lia (0l3a@09) 0a < Lia
0d < t1a 0d < 11a 0d < 11d 40 0d < t1d
AZ88°0 = N43Hp 40 INTTVAIND3 "_.m,,y,__w_m.__moﬁmﬂm Hoa AHVNIg 40 INTVAIND3 | INFvAInDa | 990 AHVNIg
A8LY'Z = d43H) TVINID3aA IVINID3a IVINIOIAVX3H
NNIA - dNIA 0=19) (L=1o)
3009 1Nd1NO 3009 LNd1NO
AIN3IINT1dINOD-S.OML 300J-AVHD

HELY X | —COHR 22
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MAX19538

12w I, 95Msps. 3.3VDADC

BINARY-TO-GRAY-CODE CONVERSION GRAY-TO-BINARY-CODE CONVERSION
1) THE MOST SIGNIFICANT GRAY-CODE BIT IS THE SAME 1) THE MOST SIGNIFICANT BINARY BIT IS THE SAME AS THE
AS THE MOST SIGNIFICANT BINARY BIT. MOST SIGNIFICANT GRAY-CODE BIT.
D11 D7 D3 —>D0 BIT POSITION D11 D7 D3 ——>D0 BIT POSITION
01 11 0100 1100 BINARY 0100 1110 1010 GRAY CODE
\ L
0 GRAY CODE 0 BINARY
2) SUBSEQUENT GRAY-CODE BITS ARE FOUND ACCORDING 2) SUBSEQUENT BINARY BITS ARE FOUND ACCORDING TO
TO THE FOLLOWING EQUATION: THE FOLLOWING EQUATION:
GRAYy = BINARYx () BINARYY 1 BINARYy = BINARYx,1 (+) GRAYx
WHERE () IS THE EXCLUSIVE OR FUNCTION (SEE TRUTH WHERE (%) IS THE EXCLUSIVE OR FUNCTION (SEE TRUTH
TABLE BELOW) AND X IS THE BIT POSITION: TABLE BELOW) AND X IS THE BIT POSITION:
GRAY10 = BINARY+9 () BINARY++ BINARY+g = BINARY11 (¥) GRAY+g
GRAY1p = 1@0 BINARY1p = 0@ 1
GRAY10=1 BINARY+g =1
D11 D7 D3 —>D0 BIT POSITION D11 D7 D3 ——D0 BIT POSITION
0®1 1 1 0100 1100 BINARY 0 400 1110 1010 GRAY CODE
d O}
0 1 GRAY CODE 0”1 BINARY
3) REPEAT STEP 2 UNTIL COMPLETE: 3) REPEAT STEP 2 UNTIL COMPLETE:
GRAYg = BINARYg (+) BINARY+g
BINARYq = BINARY+9 () GRAYq
GRAYg=1(D)1
BINARYg=1(¥) 0
GRAYg=0
BINARYg = 1
D11 D7 D3 —>D0 BIT POSITION D11 D7 D3 ——>D0 BIT POSITION
01 @®1 1 0100 1100 BINARY 01 po 1110 1010 GRAY CODE
d ®L
01 0 GRAY CODE 017 1 BINARY
4) THE FINAL GRAY-CODE CONVERSION IS: 4) THE FINAL BINARY CONVERSION IS:
D11 D7 D3 —>D0 BIT POSITION D11 D7 D3 ——>D0 BIT POSITION
01 11 0100 1100 BINARY 0100 1110 1010 GRAY CODE
0100 1110 1010 GRAY CODE 01 11 0100 1100 BINARY
EXCLUSIVE OR TRUTH TABLE
A B Y - A®B
0 0 0
0 1 1
1 0 1
1 1 0
M. 2ENDTLART—IN\DEBRRUT LA T —IUh o 2EANDZE
Wy
20 INAXIW




12w I, 95Msps., 3.3VDADC

INP
Vin _| INAXI/WN
MAX19538
COM
MINI-CIRCUITS
TT1-6 OR T1-1T INN

10. TAFZXMEFEBEITOANICHT D S RHES
ATIBEE

MAXIMN
MAX4108

MINI-CIRCUITS
ADT1-1WT

*0€ RESISTORS CAN BE REPLACED WITH LOW-VALUE
RESISTORS TO LIMIT THE BANDWIDTH.

MINI-CIRCUITS
ADT1-1WT

Vin 04uF
INP
MAXIW
24.9Q MAX19538
COM
2.9Q
= INN
5.6pF I
12. 2 2PJIVI> RASDDACKHEE AERED
0Q*
INP
MAXI
MAX19538
COM
INN

5.6pF**

L

**TUNE THESE CAPACITORS FROM 5.6pF TO 18pF IN ORDER TO
OPTIMIZE DYNAMIC PERFORMANCE VARIATIONS DUE TO:
PRINTED CIRCUIT BOARD (PCB) LAYOUT
ANALOG INPUT SIGNAL POWER
ANALOG INPUT CARRIER FREQUENCY

11, TAFRXNEFRBEBADANICKTT D b T AESATES

NI—59 A7 (PD)

MAX19538Id, /XD —45 7« U5 LAA (PD) I
EOTHBENZ2ODEBHE— REBZTNET,
PDA'O—DIEA. MAX19538I3BEEIEE— RITHY
9. PDH/\A DIFE. MAX1953813/80—5 5>
E-RICBUET,

IND—5 2 E— KTIE. MAX1953813. ZifhinE
THEWEEBREBNREICEBIDZILEICELDODTENZ
MEWICHATEIENTEET, S5, /NT—
59 F— KTIIMAX195380D/ 5 L LA/ N2 HY A
A VE—I VR THDIH. N2 LEDMDT /A 2B
TOBRAENBENTREERI T,

MAXIN

NT—=F D E—RTIE. IXTORBEEEN T T
REICHY. 7FOTHEHEBRN0.02mAICE S L.

T4 S5 I HBBRNIWACHO LE T, FEOUZ M.

IND=FI = RICBITDT7FOTdANETA 25

HODREZRL T,

o INP. INN7FOTABDIE. READT > Th Sk
s (K3),

e REFOUTIE. GNDICH L THIN7kQELE D,

e REFP. COM. RUREFNIZ. Vpp&GNDIZXFL T
NAA2E=F 2 RIZ1EDH. REFPECOMMDEIC
AkQDREIEMEN HY . REFNECOMDBEICE
AkQDRERIEINZEN D Do
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MAX19538

12w I, 95Msps. 3.3VDADC

...............................................................

MAXIN
MAX6029EUK21

5

2.048vV

-
—£|0-1M

+3.3V

16.2kQ MAXIN

5 MAX4230

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

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

LETN

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

L

+3.3V

2.2uF
ety

Vo 1
REFOUT

REFP |—@-
0.1uF l |
g MAXIM 10— 10uF
MAX19538 T
2

REFN |—e

|||—H—|gg

3 REFIN COM

REFOUT

MNMAXI/V
MAX19538
2

REFN

0.1uF

|||—H—|g

S REFIN COM

13. SMSFD/ Ny T PEniz) 77 L2 A EHMOADCEBRE)

e D11~D0. DOR., RUDAVANA A E—F R
IC75D,

o CLKPECLKNAYNA A 2 E—=F 2 22185 (K5),
D=9 FE—RESDDITA 07y TRHEEIE.
REFP. REFN. ROCOMICHIFTHOAVFTHDFEIC
MBLEBBICE>TEREINET, A T7L 02X
T RFRUNYT7AHEHE) T 7L XE— KTl
MBIV TF UYL AZERELIEBEDDITAOT7Y
TRBIIEEETIOMsTT (K13), NV T F7HL
NE) T 7LV RE—RTEIESEDES. V1147
7 TEBIEASITO) T 7L R RSANTIREL
£9,

22

PTVr—2aViER

S 2ABEESDFIA

—MIC. MAX19538l3. > JILT > RADERED
BELUE. BRREANESDHBEDSFDRETHD
MHEENEBNTNE T, EFANETE—RTIE. @BAHN
TELTHY . " DADCAHDERZH L IILT R
ABDE— RICEART/20ESIRIBETEOIZ0H. BEOR
DEFEINDELBIFET,

RFFS R (E10)IE. > FILT Y RATRES A,
REMAEEBDI-HOICMAX19538MNELT D, e
EEESICERIDODEN V) 1—-—23 %k
B#LET, 2O ROV 5y THECOMIC IS

MAXI N




12w I, 95Msps., 3.3VDADC

‘‘‘‘‘

: MAXIM
P 0T —— | MAX6029EUK30

MAXIm 01uF
; MAXaz30 :

l REFOUT 38
MAXIMN 0.1uF

MAX19538
{ VY : 3 - REFN
0.47uF I—E ot 23 ' : o.uﬂ

MAXIM 19
REFIN
M o o

5 MAxa230 ey *

’ iﬂuF J__

+3.3V

22uF
0.1uF |__|_
0.1uF _L_| 1

8€S6 IXVIN

1 Vbp
NI : * Yo i 38
: REFOUT [
5 M0 0880V 10uFl " l MAXIM 01uF
_ f : T T MAX19538 I
L : -
H —@—0— REFN
330uF 3
™|
L ] L .
. 147k o - j_ 31com oo EN __l
*PLACE THE 1uF REFP-TO-REFN BYPASS CAPACITOR AS CLOSE TO THE DEVICE AS POSSIBLE. T 2.2uF J_ —

14, SMIF/NY T 7LD T 7 L 2 AW EBDADCZ BRE)

IDHE AN LTVpp / 27213DCLNILA T ML
9, LD ZMBHEENTNEIDL TV T
TIUTNSUREERLU TR EHZENITDIEE
TEET, AT UVTBEDAN RSA NDIESIKRIEE
NS TDIEICELDT, WEEAZWEITDILEL
TEFd. H10D\BAkIS. 1+ X b(fek / 2) FTD
BUREICE L TLNET,

H11DEEE. 22TV FANESZRI0EFL
SOICREEZHICEMIDLIITHELIETE-FR
PRAELLZUEIDICDICI SV AZTHICTEEML T
WBdH. TAFINEARBZEBADEERESZ
WIBYTHZENTEET, 2MEDRIHIEMBEZFERAL T,
BEERICHLS0QUIFELEmMNMTOLNTINE T,
ZHUIEFADTT-TWT A S ZAN:1.6M1A 2 E=F R
BBt 2 H{DOIZH T, 2BBDHEDRImENZRZCOM
ICEHRTDIEICELDT. BBANIEE-REE
ZHIELTCWE T, Z7FTOTANIC2EDOQEEZ

MAXIN

BIEHRITDE. IFANERMZS<TDIENTE
9. INSDOQEMBEED/NT VNVERARICES
MADEANTFIREZFIRITDIENTEET,

TV RACESANES

1213, ACES. >V IIVITY RAADDT7 T 4r—
2avaRLET. MAX4108(13. &, L=EE.
K/ AZX. RUOBEADRFEEEZHBASY. ASIESD
ZEeMEREET,

NYITPRIEABIV T 7L ZADERD
ADC%ERE)

INY DT TPIENE) T 7LV AE—REFRITDE.
MAX19538RED!) 77 LV ZBEICBELUZLD
FEAATEEICEY ., OO N—FhHB) T 7
L2 &2EBRITDZENTEFT, REFINODA S
AE=F 2 ZIIEOMQERBZTIVE T,

23




MAX19538

12w I, 95Msps. 3.3VDADC

K13Tl3. OO N5 dH@E) 77L&
LCERE2.048V!) 77 L > ZDOMAXG029EUK2 1%
FERLTIE T, MAX6029M2.048VHld. Bk,
10HzOO—/NXZX T 4 )L 5% L TMAX4230(Z &
cnNTWE9., MAX4230132.048V) 77 L 22D
Ny I77ELTEE. ZOHEAHMAXT19538DREFIN
ADIICIASNDEICESICT10HzOO—/XZ2 T 14 )L 5
MIBAZTDOTCTINVE T,

NYIPBULABY 77 L2 ADEROD
ADC#%ERE)

NYITTPHELARV T 7L AE—REFERITDE.
MAX19538RE!) 77 L VR ICBZEREDHIEN
AEEICHY ., BHODI U N—FICEB) 7L V&
FRITBRZENTEZT, REFINAGNDICIEHKT D&
REY 77 L2 T1sE—TIbahT. REFP.
REFN. RU'COMZE 1#EDAER 77 L > 2 — R
KO TCEERETDZENTELT,

K147l EHOaNN—=5Idd8@) 77L&
L CERBES3.000V) 77 L 2 ZDOMAX6029EUK30%
FRLTWET, 7TEOBENOHRDIBADERTF T—
MHEE) 77 L 2 ZADOMAXG029D#ICEHKRINT
WE9, 047uFDAVTF oYM ZDFT—2EEHIC
10HzOO—NNZX T4 IVFEFERLTINE T, 3D
FRT 2 TMAXA230H0Y . ZDE/MEF T — R80T
Gy TI/INY D7 ELTERIN. MAX195380
REFP. COM. ROUREFNDEU 7 7L 2V AAAICEN
ZFn2.413V. 1.647V. RU0.880VAa#Hs L TLVE T,
FRT U TOMAXL230IC T4 — RNy IARKRT Z &
& DT, 10HzDO—/XZ T 4 )LZ D= lChi ) £95
2.413Vv&0.880VvD ) 77 L REEICE DT, I
24— DT FOTANEEN £1.022V = +(Vrerp -
VREFN) X 2/3ICERESNZE T,
PHEEFERBDBRERBICT DI EICEL DT, BREA
IS DBDER—7 > X CE T DREENBEL
%9,

ISV, NLINR,

RUEHwRDODLAL7PD b

MAX19538IC13. SERDEMRL 1 7 bE&EHEZER
TRIRENHIET, BEWMDL A 7T NEEIZDNTII,
MAX1211§f @+ bDT—5>— 2SR LT
S INTDONANZAVT S AT 2%
BNETEIEREERBETINA2EFERHL., TEN
IFADCEEMRDE LRITT/NA XIZTEDREDITT
BEELTLEE W, O.1uFptEZ I yoarysrotgé
WID2.2uFDEZ Iy o A7 TVppaGNDIC
INANZLTLZE W, O MpFDEZ 2 v oaryF o4
EXFID2.2uFDES Iy o AT TOVppZEGND
[C/INAINZLTLFEE Y,

24

TRICEWNWIT SV RTL—2EBRTIL— A& wA T
ZEEMEFERITDE. BELNIVDESDOREEHED
FIHRLE T, MAX19538DITNTOHOGNDEEERI I X
A= RNy RIF. BLIS Y RTL—2ICERTD
MEBHAHYFT, MAX19538I3EA 505D
TSV REHRAEERT Y ZR—IR/Ny RIZERELE T,
BHOET7EFERLTCLEAOIZ Y RETRIDOITZ R
ICEHELTL IS, IS5V RTL—2Iid. DSPY
HANY T IS REBE. /JAZXDZENTA 5L
DRATLTSURT L= REL TS0,
BRTAOYIVESNL—RII. JAXITBRBIE T+
OJRMNL—ZXD oL TRHRELTLES Y, IXRTD
B4 2B LTO0DHEERRAERIT T /EE 0,
ZH 7O ANEBBOL A 7D MHOTMIZKED
FDICL. IRTOFERDNE LN VI EIND
KDICLTLEES W\ IMBADL AT EDFIZDHN
TlE. MAX1211 D fi+FY hDTF—5 2 — h &SR
LT<LEEby,

NSA—FDER

Integral Nonlinearity (f&%3JEE#14) (INL)
BRIEERFEI. EEDEEBM EDBIITT 2ERN DD
INTY, MAX19538Mi5E. ZDEMKIE. A7t v b
EMEREEEZBOICLIZRDEEBMOEIRZRATS
BEiFETY, INNOTHIS. TEBHDOERT Y FIH T
BESN. T—Z Mr—MD$ b Electrical Characteristics
BIMEMH) ] ORICEEINTINET,

Differential Nonlinearity (#i45>JEE#14) (DNL)
MAFEEHREIL. EEOIXTY JTIEET LSBOIEE(E
DETT, 1 LSB&EW/NEW\DNLEZDMHERRIZ. I v
DA -RDOBNVERAGEBMARIELE T,
MAX19538Mi5E. DNLORZE L. T EB#MDOE
ATV TICENWTHES N, D= M T—2ADRE
H'[Electrical Characteristics (BSR4FE) | DRICEEE
INTLET,

Offset Error (7t FERE)

A7ty MEEIS, REOEREAN SICH O\ TEEY
RIEEBRMEEDRE—HL TS N1 2RI 4HEEIER
T, BEMICIT. v RXT—)LDOMAX19538DER
NIV RZT—=ILELYE0.5LSBEIFETEREYF T,
A7ty hEREEG ESNZIY RAT—-ILERBS
EEREMNE I Y RRT—IERBREDREDRKEETY,

Gain Error (FI18552)

ME8REIS. EROEEBHOMERNHIEEN L (EERE
DEREEDREE—HL TL\DN1ERTHEEIEELTY,
ERDGEBHMOMERIT. 2DDF—FRA > OB,
ITHEOLEEOTINAT—=ILEEDTIVAT—IILDBET
BlEESNZEd, BEMICE. EOTILZAT—ILD

MAXI N




12w I, 95Msps., 3.3VDADC

MAX19538ME BN ED T IV Z T —)LLW £ 1.5LSB
EIFFTEIY. BDOTIVAT—ILOBBHED T IV
RAT—ILEWUE0.5LSBREIF ETEY F9, FFRER.
HMESNCEBBROENSCEBNEERRADEZEL
SILVZ(ETY,

Small-Signal Noise Floor (JME8 /4 X707)
(SSNF)

IMER /AX7O7IE. MEBANDIBEDFTAFR b
BEHO/ A XEEAD/NT—DREMBTT, DCH T
Ty MIZD/ A XDEENOHEASTNE T, 2D
AVN—=5DiFE. IMESI3. -35dBFSLATDiRIEZE

TN b=V ELTERSNG T, TO/INTA=FIS,

AVN—FDRMERUOEFLHSHEZII ANT

BREFVrRIIOREHEIEHOHEICHRILTDHIEN

TEEY, MMSRUEFMEIOOT7ICETE T T

U—<3>/—KMIDVTIE, japan.maxim-ic.com
ZTELEE

Signal-to-Noise Ratio (15 334#&Lk) (SNR)
TATINT TV ORRICBIRENDIBEDISE.
ERMBERASNRIZ VLR —)L 7+ 07 AH (RMSHE)
ERMSEFLERE FRBRE) DT, BEAWT
BEMNLERNNO7HO7 - T4 057NN EBRBESIS.
EFEBEEDHICELOD>TELDEDT. ADCDO7HREE
(NEvY M) hoRrRRICE>TEERDONET:
SNR{max] = 6.02 x N + 1.76
KEICIT. BFHMBUNC, BHS. UT7L 2R

ME. JOVIDUFRED/ A RN HYF T, SNRIZ.

RMSESERMSHEDLEZED 2 EICLDTROLN
9. RMSHEICIZ. EXRAD. RIODODODSHK
By (HD2~HD7). RUDCHA T Y bZfR<. F1F
A NERBEITORIANT MURANEEINET !

SNR= 20x |OQ(M)

NOISERuS

Signal-to-Noise Plus Distortion

(BB 33 /A4 X + EH) (SINAD)

SINAD IZ. RMSESERMS ./ A4 X + RMSEHAED
tkmEDZEICKDTROONE T, RMS /A ZIZIE.
BEXR. RA0FE6SHAKHD2~HD7). RUDCAH 7
Y MR TAFXANEARBEITDOEART ML
RANEENE T, RMSEAICIZ. RIDECSRR
(HD2~HD7)h'gEn &7 :

SINAD= 20 x log SIGNALRus }

\/NOISERM32 +DISTORTIONRys®

MAXIN

Effective Number of Bits (B%1Ew M)
(ENOB)
ENOBIZ. BEDANBRKE S T T — MIC
BIFDADCOTAF I v oMEEERELE Y, BENG
ADCOEREIT. EFEMEIDAN ORI FTT, T
2T = )VDIESE ASMES BRI SENOBIZRI: A S
B VSR

ENOB = (SINAD-1.76)

6.02

Single-Tone Spurious-Free Dynamic Range
(DI =2 RTIVPRI2V—=5F4F

Iy oL 2T)(SFDR)

SFDRIZ. EFRE(RARESED)DRMSHRIEEIRICKE(
2T T 2R (DCH Ty hEKR)DRMSHRIEE D
temTFONIVEBEHTRHOLUIEMETY .

Total Harmonic Distortion (2 SiAiEEH)
(THD)

THDIF. AAEBSICEEFND2RBID6DOHHAED
RMSHMEEXRXREDEDEDETY, 2N, RAAT
xhanzxd:

\/v22 +V52 + V42 + V52 + Vg2 + V2

THD = 20 x log v
1

2T, VIIIEERRBDIRIET. Vo~V7I3E2HBET
FTOEREE (HD2~HD7)DIRIET 9,
Intermodulation Distortion ({HEZHEH)
(IMD)

IMDIZ. HEZHBEORMSHIE2DDERBAS h—
DRMSFIEDEETT, Znld. RATRHEINFET

h, 2 2 2 2
VMIT MM+ +Vimi3” +Vimi4
VA2 422

IMD = 20 x log

BEARRAN b—2DiRmE (V1EVo) Id. -7dBFSICHITSD
fET 9, MAX19538DIMDMDETETII. 14DHEEAE
ZREBEViM)NERSNE T, HEZRBEITITED
BREICHITDEADZANRT MVDIRIET. fing Efinold
EXRAS b—2ERETT,
o 2RMMBEZIIE : fing + fines fin2 - fINT
o IRNDOMEEZRIE : 2 x fint - finos 2 X fing - finTs

2 xfint + finaw 2 xfing + fing
o LRMOMEZHRE : 3 xfint - fines 3 X fine - fins

3 xfint + fines 3 X fing + fing
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o SRDMEZREIE : 3 x fint - 2 X fings 3 X fing -
2 xfiNte 3xfiNT + 2 xfingw 3 xfing + 2 X fing

Third-Order Intermodulation (3:R#EEZH)
(IM3)

IM3IE. 2DDAN M—=fNi EfiNeDEASI/NT —%
BEEETDSTAFANERBEITDIRMEEZREED
E/NT—TT, EADM—=DLN)IF, -7TdBFSIC
HITDMETY, IREBEZREIT. 2 x f|N1 - f|N2\ 2 X
fing - finte 2 X fint + finae 2 X fing + fiNt T

Two-Tone Spurious-Free Dynamic Range
RF=2RTVPRIV=FA4FIv oL VD)
(SFDRtT)

SFDRyTld. EESNDAN b —2DRMSHRIED, Z X
I RNIVIZBIFTDRICKENR T 72D (DCA T
Y hER<S) ODRMSIRIGICXN T SEbE T N)VER T
EbLIEETY, CORXTITFIESIE. T4+ b
BRBMEITOART NIVDEZCTEHLEET DN
nHY . BEISHEZREI/CIISHKETT,

Aperture Delay (7/N\—F +iBE)

MAX19538(3. Z0H > T >0 Yo DI T
IYIoTT—INT T rIangzd. ERICIE.
YT oy N Iy D ERBOY T
D2 IRRDOBICh T NEBELNHYE T, 7/ —Fv
BE (tap) (3. T TJoO0vIDITUIY D&
RO U TIVARURAZNROBDOREE LT
EEINIT (K4),

Aperture Jitter (P/N\—F v v %)

R4ET7N—F 2o UFy (a)ZrmLE T, Inild.
TIN—F P RBEICSITDET U TIVEDOEEHTY,

Output Noise (557/ 1 X) (nour)

H/ A X (nout) /NTA—F13. HMS + EFEMHS
INTGA=H|ZHTHY . ADCORE ./ 1 X4rEERHL
F9,

NouTPEERICIE. BERREAN b—VIFFERAESNEEA,
INP. INN. RUCOMZEMEIZ#E#HEL T, 1024kD
T—IIRA 2 MHREESNE T, noyTld. FHIE%E
BRELEBONRESNT—FRA 2 NORMSEZ
KHDZEICKDTEHEINE T,
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Overload Recovery Time (ZF—/\KS54A4 7
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ZF—/INRZ 4 JEERFBIE. ADCHATILZT—ILD
[RREZEBZXDEEANDIOEIETDDICET DHE
T9, MAX19538TIld. ZILZAT—ILDERER
+10%ETRBADBEANZERBLTCA—/NRSAT
EEREERELEZT,
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PROPRIETARY INFORMATION
TTE PACKAGE OUTLINE

36, 40, 48L THIN QFN, 6x6x0.8mm
APPROVAL DOCUMENT CONTROL NO. REV.
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FROM TERMINAL TIP.

10. WARPAGE SHALL NOT EXCEED 0.10 mm.

3. NIS THE TOTAL NUMBER OF TERMINALS.

1. DIMENSIONING & TOLERANCING CONFORM TO ASME Y14.5M-1994.
2. ALL DIMENSIONS ARE IN MILLIMETERS. ANGLES ARE IN DEGREES.

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.

COPLANARITY APPLIES TO THE EXPOSED HEAT SINK SLUG AS WELL AS THE TERMINALS.
9. DRAWING CONFORMS TO JEDEC M0220, EXCEPT FOR 0.4mm LEAD PITCH PACKAGE T4866-1.

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

ADIMENSION b APPLIES TO METALLIZED TERMINAL AND IS MEASURED BETWEEN 0.25 mm AND 0.30 mm

COMMON DIMENSIONS PAD VARIATIONS DOWN
BONDS
PKG. 36L_6x6 40L  6x6 48 6x6 PKG. 0z £z ALLOWED
SyvBOL | MIN. T NOM. | MAX. MIN. | Nom. | wmax. MIN. MAX. CODES MIN. [ NOM.| MAX.| MIN. | NOM.| MAX.
A 070 | 075 | 080 | o070 | 075 | 080 | 070 [ 075 | 080 T3666-1 |3.60 | 3.70 | 5.80 | 3.60 [3.70 [ 3.80| NO
Al 0o | 002 [ 005 0 | o002 | 005 0 - | o005 13666—2 | 3.60 | 3.70 | 3.80 | 3.60 [3.70 [ 3.80| YES
A2 0.20 REF. 0.20 REF. 0.20 REF. T3666—3 | 3.60 | 3.70 | 3.80 | 3.60 | 3.70 | 3.0 NO
b 0.20 0.25 D.3D 0.20 0.25 0.30 0.15 0.20 0.25 T4066—-1 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20 NO
D 5.90 8.00 6.10 5.90 6.00 6.10 5.0 6.00 8.10 T4066-2 | 4.00 | 4.10 | 4.20 | 4.00 | 4.10 | 4.20 YES
E 590 | 600 | 610 [ 590 | 600 | 6.10 | 580 | Bad | e10 T4066-3 | 4.00 | 4.10 | 4.20 | 4.00 [4.10[4.20| VES
e 050 BSC. 0.50 BSC. 040 BSC. T4066—4 | 4.00 | 4.10 | 4.20 | 4.00 [4.10[4.20| NO
k 025 - - |02 - - 025 [ 035 | 045 T4066-5 | 4.00 | 4.10 | 4.20 | 4.00 [4.10[4.20| NO
L 045 ) 055 | D65 ) 030 | 040 | 050 | 040 | 050 | 0.60 T4866-1 | 4.20 [4.30| 4.40 [ 4.20 [4.30| 4.40| ¥ES
L1 - - - - - - 0.30 0.40 0.50
N 36 4 48
ND 9 10 12
NE 9 10 12
JEDEC WJD-1 WiD-2 -
NOTES:

PROPRIETARY INFORMATION

DRALLAS /M AKXV

TME PACKAGE OUTLINE

36, 40, 48L THIN QFN, 6x6x0.8mm
APPROVAL DOCUMENT GONTROL NO.

21-0141
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