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MAX19505

X iEiE. 81i. 65Msps ADC

ABSOLUTE MAXIMUM RATINGS

OVDD, AVDD t0 GND ..ot -0.3Vto +3.6V Continuous Power Dissipation (Ta = +70°C)
CMA, CMB, REFIO, INA+, INA-, INB+, 48-Pin Thin QFN, 7mm x 7mm x 0.8mm
INB-to GND ... [T POTTOTRTPT -0.3Vto +2.1V (derate 40mW/°C above +70°C).......ccccevviiiiiinninn. 3200mW
CLK+, CLK-, SYNC, SPEN, CS, SCLK, SDIN Operating Temperature Range ...-40°C to +85°C
toGND .......... -0.3V to the lower of (VavpD + 0.3V) and +3.6V Junction Temperature ............coccoovviiiiiii +150°C
DCLKA, DCLKB, D7A-DO0OA, D7B-D0B, DORA, DORB Storage Temperature Range ............ccccoovienn. -65°C to +150°C
to GND.......... -0.3V to the lower of (Vovpp + 0.3V) and +3.6V Lead Temperature (soldering, 10S) ........ccceovviviiieiiannane. +300°C
Soldering Temperature (reflow) ..........ccooeiiviiiiiiiiin, +260°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

(VavbD = Vovpbp = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 65MHz, AN = -0.5dBFS, data output termination
=50Q, 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
Resolution 8 Bits
Integral Nonlinearity INL fIN = 3MHz -0.3 +0.0 +0.3 LSB
Differential Nonlinearity DNL fiIN = 3MHz -0.3 +0.1 +0.3 LSB
Offset Error OE Internal reference -0.4 +0.1 +0.4 %FS
Gain Error GE External reference = 1.25V -1.5 +0.3 +1.5 %FS
ANALOG INPUTS (INA+, INA-, INB+, INB-) (Figure 3)
Differential Input-Voltage Range VDIFF Differential or single-ended inputs 15 Vp.p
Common-Mode Input-Voltage
Range Vewm (Note 2) 0.4 1.4 V
Fixed resistance, common mode, and
. ) > 100
differential mode
Input Resistance RIN kQ
Differential input resistance, common mode 4
connected to inputs
Input Current N Switched capgcnance common-mode input 35 UA
current, each input
) CpPAR Fixed capacitance to ground, each input 0.7
Input Capacitance - - - pF
CsaMPLE | Switched capacitance, each input 1.2
CONVERSION RATE
Maximum Clock Frequency foLK 65 MHz
Minimum Clock Frequency foLk 30 MHz
Data Latency Figures 9, 10 9 Cycles
2 W11/




X iEiE. 81i. 65Msps ADC

ELECTRICAL CHARACTERISTICS (continued)

(VavpDp = Vovpb = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 65MHz, AN = -0.5dBFS, data output termination
=50Q, 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
DYNAMIC PERFORMANCE
Small-Signal Noise Floor SSNF fiIN = 70MHz, < -35dBFS -49.8 dBFS
fiIN = 3MHz 49.8
Signal-to-Noise Ratio SNR fiIN = 70MHz 49.0 49.8 dBFS
fiIN = 176MHz 49.8
) . ) . fiIN = 3MHz 49.3
gg?oal—to—Nmse Plus Distortion SINAD finy = 7OMHzZ 485 493 dB
fiIN = 1776MHz 49.3
Sour . 5 - fiIN = 3MHz 77.0
Sputous Fres DynamioRange | seoR1 [ = 7oz 650 770 dBe
fiIN = 176MHz 77.0
Sourt Froe D R fiN = 3MHz 69.0
( ﬁﬁr;fmrgﬁer yHrﬁnmquczr;ge SFDR2 | fiN = 70MHz 640 690 dBc
fiIN = 1776MHz 69.0
fiIN = 3MHz -78.0
Second Harmonic HD2 fiIN = 70MHz -78.0 -65.0 dBc
fiN = 176MHz -78.0
fiIN = 3MHz -82.0
Third Harmonic HD3 fiIN = 70MHz -82.0 -65.0 dBc
fiIN = 1776MHz -80.0
fiIN = 3MHz -72.0
Total Harmonic Distortion THD fiIN = 70MHz -72.0 -63.0 dBc
fiN = 176MHz -72.0
) ) fiIN = 70MHz +1.5MHz, -7dBFS -80
Third-Order Intermodulation IM3 dBc
fiIN = 1776MHz £2.5MHz, -7dBFS -75
Full-Power Bandwidth FPBW RsouRce = 50Q differential, -3dB rolloff 850 MHz
Aperture Delay tAD 850 ps
Aperture Jitter tAd 0.3 PSRMS
Overdrive Recovery Time +10% beyond full scale 1 Cycles
NAXINN 3
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MAX19505

X iEiE. 81i. 65Msps ADC

ELECTRICAL CHARACTERISTICS (continued)

(VavbD = Vovpp = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 65MHz, AN = -0.5dBFS, data output termination

=50Q, 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
INTERCHANNEL CHARACTERISTICS
Crosstalk fINA or fiINB = 70MHz at -1dBFS 95 B
fiNA or fiINB = 175MHz at -1dBFS 85
Gain Match fiIN = 70MHz +0.05 dB
Offset Match fiIN = 70MHz +0.1 %FSR
Phase Match fiIN = 70MHz +0.5 Degrees
ANALOG OUTPUTS (CMA, CMB)
CMA, CMB Output Voltage | Vcowm Default programmable setting 0.85 0.9 0.95 Y
INTERNAL REFERENCE
REFIO Output Voltage VREFOUT 1.23 1.25 1.27 V
REFIO Temperature Coefficient TCREF < +60 ppm/°C
EXTERNAL REFERENCE
REFIO Input-Voltage Range VREFIN 1'_21%:;5/ vV
REFIO Input Resistance RREFIN 10 kQ
+20%
CLOCK INPUTS (CLK+, CLK-)—DIFFERENTIAL MODE
Differential Clock Input Voltage 0.4t02.0 Vp-p
Differential Input Common-Mode Self-biased 1.20 y
Voltage DC-coupled clock signal 10to 1.4
Differential, default 10 kQ
Input Resistance RoLk Ealrf:irr?;ttifrl{ :;Ic;%rg;]mable internal 100 Q
Common mode kQ
Input Capacitance CcLk DC-coupled clock signal 3 pF
CLOCK INPUTS (CLK+, CLK-)—SINGLE-ENDED MODE (VcLk- < 0.1V)
Single-Ended Mode Selection 0.1 Vv
Threshold (VcLK-)
Allowable Logic Swing (VcLK+) 0-VavDD V
Single-Ended Clock Input High 15 vV
Threshold (VoLK+)
Single-Ended Clock Input Low 03 v
Threshold (VCLK+)
Input Leakage (CLK+) VeLk = Vavop = 18V or 3.3V 05 1A
VCoLK+ = OV -0.5
Input Leakage (CLK-) VeLk- = 0V -150 -50 LA
Input Capacitance (CLK+) 3 pF
4 AKXV




X iEiE. 81i. 65Msps ADC

ELECTRICAL CHARACTERISTICS (continued)

(VavbD = Vovpp = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 65MHz, AN = -0.5dBFS, data output termination
=50Q, 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

CLOCK INPUT (SYNC)

Allowable Logic Swing 0 - VAVDD \

Sync Clock Input High Threshold 1.5 Y

Sync Clock Input Low Threshold 0.3 \
Vsync = Vavpp = 1.8V or 3.3V +0.5

Input Leakage pA
Vsyne = 0V -0.5

Input Capacitance 4.5 pF

DIGITAL INPUTS (SHDN, SPEN)

Allowable Logic Swing 0 -VavDD \

Input High Threshold 1.5 \

Input Low Threshold 0.3 \
VsHDN/VSPEN = VavpD = 1.8V or 3.3V +0.5

Input Leakage pA
VSHDN/VSPEN = OV -0.5

Input Capacitance CpIN 3 pF

SERIAL-PORT INPUTS (SCLK, SDIN, CS, where SPEN = 0V)—SERIAL-PORT CONTROL MODE

Allowable Logic Swing 0-VavDD \

Input High Threshold 1.5 \%

Input Low Threshold 0.3 \
VscLK/VsSDIN/VES = VavDD = 1.8V or 3.3V +0.5

Input Leakage PA
VsCLK/VSDIN/VES = 0V -0.5

Input Capacitance CDIN 3 pF

SERIAL-PORT INPUTS (SCLK, SDIN, CS, where SPEN = Vavpp)—PARALLEL CONTROL MODE (Figure 5)
VscLk/VsDIN/VCS = VavpD = 1.8V 7 12 17

Input Pullup Current PA
VscLk/VsDIN/VCS = VavDD = 3.3V 16 21 26
VscLk/VspIN/VCS = OV, Vavpp = 1.8V -65 -50 -35

Input Pulldown Current pA
VscLk/VsDIN/VCS = 0V, Vavpp = 3.3V -105 -90 -75
\Y =1.8V 1.35 1.45 1.55

Open-Circuit Voltage Voc AVDD Vv
Vavop = 3.3V 2.58 2.68 2.78

DIGITAL OUTPUTS (CMOS MODE, 750, D0-D7 (A and B Channel), DCLKA, DCLKB, DORA, DORB)

Output-Voltage Low VoL ISINK = 200pA 0.2 \

Output-Voltage High VOH ISOURCE = 200pA V_O(\)/E;D v
V applied +0.5

Three-State Leakage Current ILEAK OVDD DP uA
GND applied -0.5

MAXIMN 5
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MAX19505

X iEiE. 81i. 65Msps ADC

ELECTRICAL CHARACTERISTICS (continued)

(VavbD = Vovpp = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 65MHz, AN = -0.5dBFS, data output termination
=50Q, 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
POWER-MANAGEMENT CHARACTERISTICS
Wake-Up Time from Shutdown tWAKE Internal reference, CrerFio = 0.1pF (101) 5 ms
Wake-Up Time from Standby tWAKE Internal reference 15 ys
SERIAL-PORT INTERFACE TIMING (Note 2) (Figure 7)
SCLK Period tsCLK 50 ns
SCLK to CS Setup Time tcss 10 ns
SCLK to CS Hold Time tcsH 10 ns
SDIN to SCLK Setup Time tsDs Serial-data write 10 ns
SDIN to SCLK Hold Time tSDH Serial-data write 0 ns
SCLK to SDIN Output Data Delay tsbD Serial-data read 10 ns
TIMING CHARACTERISTICS—DUAL BUS PARALLEL MODE (Figure 9) (Default Timing, see Table 5)
Clock Pulse-Width High tCH 7.69 ns
Clock Pulse-Width Low tcL 7.69 ns
Clock Duty Cycle tcH/tcLK 30to 70 %
Data Delay After Rising Edge of o0 CL = 10pF, Vovpp = 1.8V (Note 2) 3.4 5.3 7.1 ne
CLK+ CL = 10pF, Vovpp = 3.3V 4.1
Data to DCLK Setup Time tSETUP CL = 10pF, Vovpp = 1.8V (Note 2) 12.8 13.4 ns
Data to DCLK Hold Time tHOLD CL = 10pF, Vovpbp = 1.8V (Note 2) 1.4 2.0 ns
TIMING CHARACTERISTICS—MULTIPLEXED BUS PARALLEL MODE (Figure 10) (Default Timing, see Table 5)
Clock Pulse-Width High tcH 7.69 ns
Clock Pulse-Width Low tcL 7.69 ns
Clock Duty Cycle tCcH/tCLK 30to 70 %
Data Delay After Rising Edge of oD CL = 10pF, Vovpp = 1.8V (Note 2) 3.3 5.2 7.0 ns
CLK+ CL = 10pF, Vovpp = 3.3V 4.0
Data to DCLK Setup Time tSETUP CL = 10pF, Vovpp = 1.8V (Note 2) 5.0 5.9 ns
Data to DCLK Hold Time tHOLD CL = 10pF, Vovpp = 1.8V (Note 2) 1.2 1.8 ns
DCLK Duty Cycle tpcH/tcLk | CL = 10pF, Vovpp = 1.8V (Note 2) 44 50 56 %
MUX Data Duty Cycle tcHa/tcLk | CL = 10pF, Vovpp = 1.8V (Note 2) 44 50 56 %
TIMING CHARACTERISTICS—SYNCHRONIZATION (Figure 12)
Setup Time for Valid Clock Edge tsyv Edge mode (Note 2) 0.7 ns
Eglgde—Off Time for Invalid Clock tsDH Edge mode (Note 2) 05 ns
\I)/Ivlir(;ltr;um Synchronization Pulse Relative to input clock period 2 Cycles
6 AKXV




XiBiE. 8. 65Msps ADC

ELECTRICAL CHARACTERISTICS (continued)

(VavbD = Vovpp = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 65MHz, AN = -0.5dBFS, data output termination
=50Q, 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
POWER REQUIREMENTS
Low-level VavDD 1.7 1.9
Analog Supply Voltage VAVDD | High-level VavpD (regulator mode, invoked 53 35 \
automatically)
Digital Output Supply Voltage VovDbD 1.7 3.5 \
Dual channel 47 55
Single channel active 28
Analog Supply Current IAVDD Standby mode 8.5 12 mA
Power-down mode 0.65 0.9
Power-down mode, Vavpp = 3.3V 1.6
Dual channel 85 99
Dual channel, Vaypp = 3.3V 155
o Single channel active 50
Analog Power Dissipation Ppa mwW
Standby mode 15 22
Power-down mode 1.2 1.6
Power-down mode, Vavpp = 3.3V 2.9
o Dual-channel mode, C|_ = 10pF 11
Digital Output Supply Current lovbD mA
Power-down mode <01

Note 1: Specifications = +25°C guaranteed by production test, specifications < +25°C guaranteed by design and characterization.
Note 2: Guaranteed by design and characterization.

MAXIMN 7
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MAX19505

XiBiE. 8. 65Msps ADC

BB T (Ef 1
(Vavbp = Vovpb = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 66MHz, AN = -0.5dBFS, data output termination
=50Q, Ta = +25°C, unless otherwise noted.)

3MHz INPUT FFT PLOT 3MHz SINGLE-ENDED INPUT FFT PLOT 70MHz INPUT FFT PLOT
0 - 0 o 0 =
fi = 2.99877166MHz |2 E fiy = 70.1014328MHz J_
0 iy Ig 10 E\N =_3_.8%o137tsB3F7£AHz —: 10 A =-0497dBFS 2
20 SNR = 49.2850B g 20 o s 0 SNR = 49.243B E
SINAD = 49.2820B SN a6 00543 SINAD = 49.241dB
3 30 THD = -80.871dBc F -30 THD =69 749dBC @ -30 THD =-83.453dBc  _|
& SFDRT = 87.801dBc s SFORT <79 7848c & gigg - ggg;gggc
~ . — o - s le —] o - =03. C
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0 s 0 3 0 8
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10 f- Ay =- 0.457dBFS g - fing = 68.504600MHz 12 A0 | i = 177.49286MHz g
o | SNR=48.9390B ] 20 2 -20 S
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i 40 |-SFDR2 = 69.175Bc 2 5 o
= = 2
= -60 = 7 = 70
-80 -80
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-100 -100
0 5 10 15 2 25 30 0 5 10 15 2 2 30
FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz)
INTEGRAL NONLINEARITY DIFFERENTIAL NONLINEARITY
vs. DIGITAL OUTPUT CODE vs. DIGITAL OUTPUT CODE PERFORMANCGE vs. INPUT FREQUENCY
0.10 5 010 . 8 g
008 g 0.08 z 8 L THD\\/ g
0.06 E 0.06 5 - \‘ / g
75 SFDR N
0.04 004 m @
Lallb _ | 8 n o ~_ A
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DIGITAL OUTPUT CODE DIGITAL OUTPUT CODE INPUT FREQUENCY (MHz)
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XiBiE. 8. 65Msps ADC

BT (EHFIE (L)
(Vavbp = Vovbp = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 65MHz, AN = -0.5dBFS, data output termination
=50Q, Ta = +25°C, unless otherwise noted.)

SINGLE-ENDED PERFORMANCE PERFORMANCE PERFORMANCE
vs. INPUT FREQUENCY vs. ANALOG INPUT AMPLITUDE vs. SAMPLING FREQUENCY
8 ‘ - 8 . 8 ‘ < .
: : SFDR1 / N
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5 e sore| | 75 IN___SFoR2 = 75 \ AR _F
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PERFORMANCE PERFORMANCE PERFORMANCE
vs. COMMON-MODE VOLTAGE vs. ANALOG SUPPLY VOLTAGE vs. ANALOG SUPPLY VOLTAGE
8 . 8 - 8 .
SFDRT |2 | 3 ! E
80 o~~~ \g 80 SFDR é % SFDR1 Iz
z — \ B3 \/—L‘—\_/ =
75 X~ L | 75 ] TH—F° 75 THD =
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=) SFDR? 2 =) SFDR?
=6 A SFDR2 Y
S S 6 S
E 60 E e 60
(= o w
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COMMON-MODE VOLTAGE (V) ANALOG SUPPLY VOLTAGE (V) ANALOG SUPPLY VOLTAGE (V)
ANALOG SUPPLY CURRENT ANALOG SUPPLY CURRENT ANALOG SUPPLY CURRENT
vs. SAMPLING FREQUENCY vs. TEMPERATURE vs. SUPPLY VOLTAGE
50 . 50 - 50 -
48 /li% 49 : 49 — //§
Z 4 - i Ew — : @ 2
= = 47 = -
E n » E 4 - E 4 -
=) o /] o A
= 4 = 45— S b
& o & e &
2 B[ 7 2 M S u
S 3 g 4 8 43
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EREY R E)
) 41 41
30 40 40
20 25 30 35 40 45 50 55 60 65 70 40 20 0 2 4 60 80 165 170 175 180 185 190 1.9
SAMPLING FREQUENCY (MH2) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
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MAX19505

XiBiE. 8. 65Msps ADC

BT (E45 14 (%)
(Vavbp = Vovpb = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 66MHz, AN = -0.5dBFS, data output termination
=50Q, Ta = +25°C, unless otherwise noted.)

ANALOG SUPPLY CURRENT DIGITAL SUPPLY CURRENT DIGITAL SUPPLY CURRENT
vs. SUPPLY VOLTAGE vs. SAMPLING FREQUENCY vs. SAMPLING FREQUENCY
50 2 10 - g 20 . F
49 § 9 | Vovpp = 1.8V é 18 Vovpp = 3.6V E
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£ 4 £ 6 e £ 5 ,/
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[da) — —
g 43 = 3 = 6
zw g 2 2 4
4 1 2
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SUPPLY VOLTAGE (V) SAMPLING FREQUENCY (Msps) SAMPLING FREQUENCY (Msps)
DIGITAL SUPPLY CURRENT DIGITAL SUPPLY CURRENT DIGITAL SUPPLY CURRENT
vs. TEMPERATURE vs. SUPPLY VOLTAGE vs. SUPPLY VOLTAGE
19 o 18 — - 2 —_— <
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PERFORMANCE
vs. CLOCK DUTY CYCLE PERFORMANCE vs. TEMPERATURE GAIN ERROR vs. TEMPERATURE
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85 SFDR 5 % v/ ,\\//,\\\\ " g 004 g
5 s 5
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5 75 = S [~ -THD N S
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§ 70 LZ) 65 ] 2 0 P s N
= << E
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2 2 60 s N
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45 45 ‘ -0.05
30 35 40 45 50 55 60 65 4 -0 0 20 4 60 80 4 20 0 20 4 60 80
CLOCK DUTY CYCLE (%) TEMPERATURE (°C) TEMPERATURE (°C)
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XiBiE. 8. 65Msps ADC

BT (EHFIE (L)
(Vavbp = Vovbp = 1.8V, internal reference, differential clock, VcLk = 1.5Vp-p, fcLk = 65MHz, AN = -0.5dBFS, data output termination
=50Q, Ta = +25°C, unless otherwise noted.)

REFERENCE VOLTAGE COMMON-MODE REFERENCE VOLTAGE
OFFSET ERROR vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
02 g 12516 g 16 | .
0.1 _\_g § § 14 | Vom=135v4 L g
0 ] E: g 2 Vom=12V 41— | !
7~ = 12495 512 =
’>E\ -01 / E N => VCM=1,05V T
. p =
g 02 // 5 / 2 10 [Vow =0V — 2
20 / S o // E g | Vou= 07V
E -0.3 / e = 06 Vom=06V— |
@ = a 0.
£ 04 /’ - S Vow =045V +—_|
05 / & 10453 z 04
206 / § 0.2
07 12432 0
40 20 0 20 40 60 80 40 20 0 2 40 60 80 4 20 0 20 40 60 80
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
INPUT CURRENT
GAIN ERROR vs. SUPPLY VOLTAGE vs. COMMON-MODE VOLTAGE
0.08 - 60 o
0.06 I’ E 55 E
004 - 50 -
I = /
= = /1
£ 0w 2 5 L
= = v
o o N
= £ 4 v
E f S
= 0 / 5 35
< I REGULATOR MODE = //
-0.04 I 30 /
006 H % /,/
-0.08 20
16 1.8 20 22 24 26 28 30 32 34 36 04 05 06 0.7 08 09 10 1.1 12 13 14
SUPPLY VOLTAGE (V) COMMON-MODE VOLTAGE (V)

MAXIMN 1
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MAX19505

65Msps ADC

5| Bl B
Bl A Ihek
1,12, 13, 48 AVDD BRI . I O I pFEL 2K~ AVDD#iT A X (1. 48)FI(12. 13)35H E GND.
2 CMA I A B LR AR R SR
3 INA+ I TE A R B A IE 3 -
4 INA I IE A B A U -
5 SPEN MRHCP A RSP RE. WK ah k@ HFR, (EEEIE O gmfEpiat.
6 REFIO %%’E%ﬁ{\/iﬁﬁe @)fﬁq%ﬁ%iﬁﬂqﬂ i@iﬂ.‘%\ﬁ?@.lﬁﬁ@ﬁ&ﬁ%ﬁ%%éwm FeTF AR E T HE 1
FR, E5% MR/ H (REFIORSy .
7 SHDN o FLP A RO W . A BESPEN A m FLT-(OF D i A=), WI7E SHDN Y F B e sh A e = AT .
8 I.C. PIERZERE, RiEHE.
9 INB+ 3 18 B A AR UL A D 3 <
10 INB- I8 7B B R g A T
11 CMB W B Y AR A L B
14 SYNC B 4sh A3 AR SR A5 A
15 CLK+ i A IE 0
B4 A A . AN CLK-4eih, CLK+ My B v i 48 s Bl A A0, CLK+/CLK-4 B i & 2543
16 CLK- it A
17,18 GND M, KA U ARIEP (B ) e — i
19 DORB I8 TE B AR RR
20 DCLKB I T8 BRI
21 I.C. WEBERE, RiEE.
22 I.C. WEBERE, RiERE.
23 DOB WEBRY ARt SE00I(LSB).
24 D1B WE B =SB ME, 100,
25, 36 OvDD B IR, I 0. IpF R A 81> OVDD#it A 2% #% 2 GND.
26 D2B WE BRI =SB Hmd, 200,
27 D3B WEBH =KL, 30,
28 D4B WIE B =R, 40
29 D5B WIE B =BEF i, 5.
30 DéB A B AT, 6.
31 D7B WHEBR =T, $BT70(MSB).-
32,33 I.C. WEBERE, Rk
34 DOA WEAR =T L, $0AL(LSB).
35 D1A W AN =S, B
37 D2A WEAN =T Mt %200,
38 D3A WEAN =SB, B30
39 D4A WA =B, F4r.

12
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Y 1 e
XiEiE. 81f. 656Msps ADC
5| i B (4E)
Bl 2R IhgE
40 D5A HWIEAW=SHFE L, 507,
4 D6A WIEAW =T E, $Hoh.
42 D7A WA =B, FT70(MSB).
43 DORA T IE A BE IR
44 DCLKA THTE A SR
45 SDIN/FORMAT | SPIE#E i A/kg=. 4 SPEN MK FHT, AHITEHRH A 24 SPEN A m PR, 15 B s .
46 SCLK/DIV FRATH B/ b 3 8. 24 SPENCHIRHL PR, A AR T4l 24 SPEN N mi B P, FIWERT B4 Jati A .
47 TS/OUTSEL Eé;%ﬁﬁ/ﬁ%ﬁﬁﬁﬁ” 24 SPEN NIREL I, e D365 24 SPEN s BT, B Hci fn
— EP WS, PR EGND, HREKEHHEZ, DU IR,

LRI B
MAXI19505 % FH T 104k . 4 #4r. WKEKEM(EL), REW
T SEBR vo T 1) [ B oK T RE B B A . B AR R IR
B2 AN I b 2 O T K 2%, A B B G RAE I
RIS R . K Sk gk 10 B — Jofs Ho AR B
e B gt . BRERE — AN, B AR R ATEL
FHI AL 2 B REG K EE T —R. BFRE
BIEHATHMEERADC R IR ZE, AR ANERD.
&2 it 7 I MAX 19505 () T EEHE ] .

RN FILE R

B4 A 21 FR 5] BE3IH A (INA+/INA- 5 INB+/INB-)
W, W B R ACRREIFE(E3), M A RBEIF S 4
I, I AT 5% G P L 0 R P
4 A JF 34T TR AT HI A (5 5 47 R B . 3K 2k ADC AT
ST REHLIEREFFAD T, 29 R R 0 8 (A4 1 5
B ATFEI A TR T — ORI, R R A Y
2 R A LR

A B ph SN O e Ok L ph P R,
TR BRI, S AR AN R R AR SRS
R, A S ARG (i, A

MAXIMN

U7 I AR R AR R R SR O SR . BE AT AR
380 B AH I 1) P R A A, E P 2k FELFH 42 (1 A B
FL (1 3) . PR P T L BEL R (A i AL IRCISE ,  FELBEL b 1) s o
W 2 PR A i A AR . AR A S o F T 5 ] AR
AN B4V ELISVIEE N, LL0.15V AE KT
WE, BAKE NIV, WHZEE N E A S shH
% B (A A A o 0

STAGE 10

IN_+ -
e E STAGE 1 STAGE 2 B STAGE 9 END OF PIPELINE

[ DIGITAL ERROR CORRECTION |

NI
MAX19505

DO_ THROUGH D7_

B L ik 26— RAEIE

13
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MAX19505

81iz. 65Msps ADC

CLOCK MAXIN
J v * MAX19505
INA+ > DIGITAL B DOA-D7A
TH P”Z\ED%NE ERROR
INA- > CORRECTION » DORA
* B DCLKA
oM <€ DATA
= REFERENCE INTERNAL AND OUTPUT -
REFI0 <= > ANDBIAS |- REFERENCE OUTPUT DRIVERS (18YT033V)
CMB @ SYSTEM GENERATOR FORMAT - :
* » D0B-D7B
INB+ > DIGITAL » DORB
TH P'F;\ED%NE ERROR
INB- > CORRECTION » DCLKB
/T I ST, L
CLK+ > DUTY- j AVDD
ek CYCLE (1.8V OR
CLK- EQUALIZER | 25V T03.3V)
SYNC * REGULATOR
_ . 1.8V INTERNAL ~&—— AND - SHDN
S > POWER CONTROL
SCLK > SERIAL PORT
B _ AND —<—> INTERNAL CONTROL T
SDIN = »|  CONTROL REGISTERS GND
SPEN > =
2. ThREEE
AVDD
CMA RswircH
e 120Q
INA+ ® ® ® ! %
1 coug f CoAMPLE
— o 3
< “Veom !
AVDD
2kQ ! RswiTcH
/ 120Q
Cpar CsAMPLE
I 0.7pF I 1.2pF
SAMPLING CLOCK MAXKIMN
MAX19505
*V/oom PROGRAMMABLE FROM 0.45V TO 1.35V. SEE COMMON-MODE REGISTER (08h).

B3, P EBR AR A (T/H) HL

14
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X iEiE. 81i. 65Msps ADC

29/32 AVDD —+ DECODER
INTERNAL GAIN—BYPASS REFIO AVDD T
EXTERNAL GAIN CONTROL—DRIVE REFIO B
36kQ
EXPENAL BYPASS cs S 10
I SCLK 3 T [ CONTROL
= SDIN _ LOGIC
BANDGAP SCALEAND [—marr 156ke
REFERENCE LEVEL SHIFT |INTERNAL REFERENCE 3/32 AVDD —]*
(CONTROLS ADC GAIN)
i
4. T 9 2 o S R 5. TR L1 A S PR
x1. FO5|HEE
SPEN SDIN/FORMAT SCLK/DIV ‘CS/OUTSEL DESCRIPTION
0 SDIN SCLK cs SPIl interface active. Fegtures are programmed through the
serial port (see the Serial Programming Interface section).
1 0 X X Two’s complement
1 AVDD X X Offset binary
1 Unconnected X X Gray code
1 X 0 X Clock divide-by-1
1 X AVDD X Clock divide-by-2
1 X Unconnected X Clock divide-by-4
1 X X 0 CMOS (dual bus)
1 X X AVDD MUX CMOS (channel A data bus)
1 X X Unconnected | MUX CMOS (channel B data bus)
X = EX
EEH N /%1 H (REFIO) HmEMEO

REFIO YT HHE LR, M A% ADC I R FEIE . K4
S TR A 1) 5 o TR BELAE P . Py R Bt PR 35 o R Ak P 5
FEMEHLJE . B H R 28 0 % wh 5l 3 — > 10k HEL FHLAE A
FIREFIO. M —A~0.1pFH2A ¥ REFIO % # £ GND. i
B EL 0 A B — A B 3 T R L A FEL K, PR IZFRL R
7P E ADC i B FE S A N FF B E L ./ FEREFIO
Uit (14 A EL T DAV AT ADC i B ARV, fo i R 5 3
K +5/-15%. REFIO % ADC fY 34 25 £ 5 ek %K -

Vgs = 1.5 x [VRero/1.25] R4

MAXIMN

A 3 P RR O e I MAX 19505 9 TAER . FI A SPIED
Al LRI T SRR R I, R H I O AT A PR — 4
WOLThEE . gm AR R E T SPEN# A JE R, K SPEN YK 5)
S HL B 6 4 SPTHE 115 ¥ SPEN BK 311 O 1= HL P s e %
FI,

#HO
FORMET -5 HEBEED, RS EARY LA

fiE. ¥ SPENME#Z £ AVDD, faEIHH. KT 5HIhaEE
2%, RTRACKHF O A B ESHES.

15

G0G6 L XY



MAX19505

X iEiE. 81i. 65Msps ADC

5

—

SCLK

SDIN X R X m6 X As ) aa Y m Y m X at X a0 J o7 Y pe X b5 X b4 X b3 Y b2 X b1 X po X

DATA

a— fss —

| -l |
| W | ADDRESS > WRITE OR READ >
0= WRITE
1= READ
& 6. 5115 AR
' fosH

- >

o

r— {50k —

BRER

A
miln

tsps 1 _tspH

— - igpp

~ el
SDIN X X X X
| WRITE | RgAD
7. ratFE
EITRIEED F6PR N A, 5 SDIN (L 5 AR L

B 38 CS. SDINAISCLK 4 AN MAX 19505 4 il 5 77 4%
HATGAE . 24 CS MR RS, 7ESCLKM ETHE, #1748
P4 B F A SDIN 5 4 CS s HL P, MAX19505 Z. 8%
SDINFISCLK i %4 . ZEBRIE/SR{ER, CSHBWMER
TEFHET. SDIN AT /E A LB i 75 47 2 1 5B 4 T 550
o BB O ST HRRE — A RN XU T 8. 5B — A
FTONEHI T, BRI/ SRS, 5 AMAX19505;
BTN ABIETT, 5 AMAX195055 M\ MAX19505
B

16

BAEORFSHRME; FRBEENESE Y. M5 70
EERES AR A el . #5841 SDIN{ A7
s 80t . A ik FVBCE 00 7E 5 R B 35 9 MSB
FERT. SEERIN, MAX19505 & 176 SCLK 55 84 FFHU%
Z )5 BT B b EL U R (D7)i% 2 SDIN. i T SDIN #i
AW /MR RIS B A, B DA E 48 8% & 7 SCLK 1 55 84>
L TF I AT B RS2 1 SDINSK B . Bl i 9 B8 07 76 SCLK /Y
TBEWTI% 2 SDIN. SR8 AE 1% i B 78 SCLK 1 T o
e, ETAE TR & DR .

MAXI N




Mok D OAR (Y %5 77 & A HF IR BE 75 77 & . KB SAR B A
WAFar0Ah, MIEZhAF 7 a AL, PATIZERIERE, P2

£2. HEHRANKEFT

X iEiE. 81i. 65Msps ADC

25 AP AR O AL E BRI . X 37 A7 8% OAD (Y S 4 VE R |l bk
BT, RS SGESHR AN T REUM.

BIT NO. VALUE DESCRIPTION

7 0 Reserved

6 0 Reserved

5 Oor1 1 =ROM read in progress

4 Oor 1 = ROM read completed and register data is valid (checksum is OK)

3 0 Reserved

2 1 Reserved

1 Oor Reserved

0 Oor1 1 = Duty-cycle equalizer DLL is locked

R 2 7as
*3. AR RIET T
ADDRESS POR DEFAULT FUNCTION

00h 00000011 Power management

01h 00000000 Output format

02h 00000000 Digital output power management

03h 10000000 Data/DCLK timing

04h 00000000 CHA data output termination control

05h 00000000 CHB data output termination control

06h 00000000 Clock divide/data format/test pattern

07h Reserved Reserved—do not use

08h 00000000 Common mode

OAh — Software reset
FEIREIE(00h)

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO

HPS_SHDN1 | STBY_SHDN1 |CHB_ON_SHDN1|CHA_ON_SHDN1| HPS_SHDNO |STBY_SHDNO | CHB_ON_SHDNO | CHA_ON_SHDNO

SHDN it A (51 81 7) FH 42 i A 38 P A L PR BEIR 25 2 1)
Petf. PLURE BHATTT dE T R BURAS . BRAR

MAXIMN

AT, SHDN = 18} KM MAX19505; SHDN = O3k [ £
e TR

17
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MAX19505

X iEiE. 81i. 65Msps ADC

P T HLURS 3, HPS_SHDN1AIHPS_SHDNOER AT LS 5h
A+BImE R, MR, XN T R 25 SR

MUX_CHA 35685 i H (A+B)/2 B Y 2%

24 :
HPS_SHDNO STBY_SHDNO CHA_ON_SHDNO CHB_ON_SHDNO SHDN INPUT = 0*
HPS_SHDN1 STBY_SHDN1 CHA_ON_SHDN1 CHB_ON_SHDN1 SHDN INPUT = 1**
X 0 0 0 Complete power-down
0 0 0 1 Channel B active, channel A full power-down
0 0 1 0 Channel A active, channel B full power-down
0 X 1 1 Channels A and B active
0 1 0 0 Channels A and B in standby mode
0 1 0 1 Channel B active, channel A standby
0 1 1 0 Channel A active, channel B standby
1 1 0 0 Channels A and B in standby mode
1 X X 1 Channels A and B active, output is averaged
1 X 1 X Channels A and B active, output is averaged

*24SHDN = Off, HPS_SHDNO. STBY_SHDNO. CHA_ON_SHDNOFICHB_ON_SHDNOF L.
** 2L SHDN = 1ff, HPS_SHDNI. STBY_SHDNI. CHA_ON_SHDNIHICHB_ON_SHDNIA%L.

ff_ ;ﬁﬁs_SHDN_ = 1 (A+BImE#=0)nf, CHA_ON_SHDN_MICHB_ON_SHDN_#4 i &B% T Ot A A X B sl i A FRHLIR S -
it #&30(01h)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
0 0 0 BIT_ORDER_B BIT_ORDER_A MUX_CH MUX 0
7. 6. 500 #HO, EFWIfE
B4 BIT_ORDER_B: ¥ CHB%j HH i /¥ 5 [i]
0 = #HEE MR HRE 25 I (B IA)
1 = B S e | B0 B IR 2 v
B340 BIT_ORDER_A: ¥ CHA i H A7 Wit 37 Js2 1)
0 = H e SCRY B S I (BRA)
1 = Rt S e |0 B TP 2 v
24 MUX_CH: & % o 2k #%
0 = 7ECHA & M%datm b (5 e H B CHA%H . B H B CHB $id) (BRiA)
1 = fECHB _E& %t i (8 e i LCHB %, B e i I CHA %54is)
B MUX: % i Hh A X
0 = WU Hicte S B U (B
1 = BT B o 2k Hh R
MUX_CH i H 5.2%
E0fL B0, IEWTAE
18 AKXV




XiBiE. 8. 65Msps ADC
¥R IREEE(02h)
BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
X X X X PD_DOUT_1 PD_DOUT_0 DIS_DOR DIS_DCLK
741 TR IR
%3, 201 PD_DOUT_1. PD_DOUT_0: Wi %= R 245
00 = it o =25 (EN)
01 = HF it WA
10 = it o =748
11 = Bt o & i
3K DIS_DOR: DOR 3 3h2k
0 = DORAZL(ERIN)
1 = DORZE (=)
£ DIS_DCLK: DCLK 3K 5h%% F
0 = DCLK AR (ZIA)
1 = DCLKZt (=)
/1K1 19
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MAX19505

WIEIE

. 8fif. 65Msps ADC

#¥148/DCLK B} 5 (03h)
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
DA_BYPASS DLY_HALF_T | DCLKTIME_2 | DCLKTIME_1 | DCLKTIME_O DTIME_2 DTIME_1 DTIME_O
ST DA_BYPASS: Hida % i 4 55 %

EAA

%S5, 4. 31

2. 1. 0fu

20

0 = brifE TAERER
1 = SRR X HE R ISR 2, FEXT T 0 AR 94 s 000 A 3R /)N

P E DTIME = 000bH,  AHSH b5 21 5008 i e (1 A E) K 29 24 6ns (BRI
DLY_HALF T: ##&HIDCLK#ER T/2
0 = prifE TAERER, TCHEREIN)
1 = $dE A DCLK % ) 4E3R T/2

FEMUX $fia s 2o =X 2% A
DCLKTIME_2. DCLKTIME_1. DCLKTIME_0: DCLK I 7 % (2 il 7 ™ i 18)
000 = #RifE TAEREC(ERIA)
001 = +T/16
010 = +2T/16
011 = +3T/16
100 = 1%,
101 = -1T/16
110 = -2T/16
111 = -3T/16
DTIME_2. DTIME_1. DTIME_0: %¥& i e 8 42 (i il 9 4~ 1)
000 = #rifE TAERC(ERIA)
001 = +T/16
010 = +2T/16
011 = +3T/16
100 = -8,
101 = -1T/16
110 = -2T/16
111 = -3T/16

B

BeA il H

MAXI N




XiBiE. 8. 65Msps ADC

CHAZ#E 5 H um #4521 (04h)

BIT7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT 1

BITO

X

X CT_DCLK_2_A

CT_DCLK_1_A

CT_DCLK_O_A

CT_DATA_2_A

CT_DATA_1_A

CT_DATA_O_A

7. 640

JERK I

CT_DCLK_2_A. CT_DCLK_1_A. CT_DCLK_0_A: CHA DCLK s # 4%l
000 = 50Q (Bkih)

001 = 75Q

010 = 100Q

011 = 150Q

Ixx = 300Q

CT_DATA_2_A. CT_DATA_I_A. CT_DATA_O_A: CHA¥5¥f i it 12 42 11
000 = 50Q (#tik)

001 = 75Q

010 = 100Q

011 = 150Q

1xx = 300Q

CHB iz H im #4241 (05h)

5. 4. 3

552, 1. 0fi

G0G6 L XY

BIT7

BIT 6

BIT5

BIT 4

BIT 3

BIT 2

BIT 1

BITO

X

X CT_DCLK_2_B

CT_DCLK_1_B

CT_DCLK_0_B

CT_DATA_2_B

CT_DATA_1_B

CT_DATA_0_B

$7. 6fi

JeRK T

%5, 4. 3ff  CT_DCLK_2_B. CT_DCLK_I_B. CT_DCLK_0_B: CHB DCLK 34 i
000 = 50Q (BKIL)

001 = 75Q

010 = 100Q

011 = 150Q

Ixx = 300Q

CT_DATA_2 B. CT_DATA_1_B. CT_DATA_0_B: CHB ¥4 st 12 72 1l
000 = 50Q (BKIL)

001 = 75Q

010 = 100Q

011 = 150Q

1xx = 300Q

2. 1. 0fi

MAXIMN 21




MAX19505

X iEiE. 81i. 65Msps ADC

B $9 43 35/ 8 R 4% =0/ 4R 4R (06 h)

BIT7

BIT 6 BIT 5

BIT 4

BIT 3

BIT 2

BIT 1 BIT O

TEST_PATTERN

TEST_DATA FORMAT_1

FORMAT_O

TERM_100

SYNC_MODE

DIV1 DIVO

>

EWEDA

EAIA

5. 440

EREA

5210

B1. 0fr

TEST_PATTERN: 4 i # 1% 4%

0 = AO_EFF31255 (Mt —#Ei)FH B2 1% FECR G 2ets 30) (BR)

1 = R ANBUREE A D[7:0] = 01010101, DOR = 1FID[7:0] = 10101010, DOR = 0

TEST_DATA: $dfimis i =X

0 = b BcdE it (BRI

1 = i 0 B0 A

FORMAT_1. FORMAT_0: ¥zt
00 = — i HIFMLCERIA)

01 = ffs — il

10 = # B

11 = Z3EIEMY

TERM_100: 4 100Q b4y A i 42
0 = JoudE(BRIN)

1 = Z 40 A 55 12 100Q v 4%
SYNC_MODE: 4345 #5 [l 25 51 X i 4%
0 = WahR(E 1) (BRIA)

1 = A (E 12)

DIV1. DIVO: % AR 455525 26 5%
00 = ¥ A 7 Ai(ERIN)

01 = 2434

10 = 44393

11 = %A 54

RE(07Th)—ENENZEFF&H

22

&
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F1%(08h)

X iEiE. 81i. 65Msps ADC

BIT7

BIT 6

BIT 5

BIT 4

BIT 3

BIT 2

BIT 1

BIT 0

CMI_SELF_B

CMI_ADJ_2_B

CMI_ADJ_1_B

CMI_ADJ_0_B

CMI_SELF_A

CMI_ADJ_2_A

CMI_ADJ_1_A

CMI_ADJ_O_A

EWEDA

§6. 5. 41

EREA

#2. 1. 0fis

CMI_SELF_B: CHB#i A 4046 A
0 = PRI H R AR FA 2 S A (B
1 = 3T 2k FEL BEKE P FB L ASE R, e A FH 80 5S40 K A i
CMI_ADI_2_B. CMI_ADJ_1_B. CMI_ADJ_0_B: CHB #fi A A di [T 5 %%
000 = 0.900V (ERik)

001 = 1.050V
010 = 1.200V
011 = 1.350V
100 = 0.900V
101 = 0.750V
110 = 0.600V
111 = 0450V

CMI_SELF_A: CHA fii A HASE 4 A 10150 A
0 = PYFPILA R HASE 25 A (BR L)
1 = s 2k FE BELKE P BB ASE R, e A FH 80 A5 400 K A i
CMI_ADJ_2_A. CMI_ADJ_1_A. CMI_ADJ_0_A: CHA i A A5 %
000 = 0.900V (ERik)

001 = 1.050V
010 = 1.200V
011 = 1.350V
100 = 0.900V
101 = 0.750v
110 = 0.600V
111 = 0450V

KL {I(0Ah)

SWRESET: B A SAhK S SR AL

SB7-01%

MAXIMN

23
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MAX19505

X iEiE. 81i. 65Msps ADC

100Q
TERMINATION
(PROGRAMMABLE)

o > 21 MUX
+

CLK+ 4
AVDD
T 5kQ
50Q —
10kQ >
. .
50Q

\ SELECT

5kQ THRESHOLD
— GND

20|
CLK-
SELF-BIAS TURNED OFF FOR

SINGLE-ENDED CLOCK
OR POWER-DOWN.

iOEZL TN

By NS BRI b o A A R R B T R G
MAX19505 42 37 4 25 47 5 4 ol P 18 B FR P-4 . O SEBR
ZEor B TAE, 1B¥ 250 i ik 3 2 CLK+ A CLK-fii A .
FEZRERE, WERE L AL RS S . IR
HABIYEFR I RLE 1 1V R LAV S AL RITEE N, )
Z BB E S nT DI R A . OV SEBL R TAE, 1
¥ CLK-3E 2 2 GND I H 32 5 HL 5 S 98 s CLK+ i A .
20 CLK- 5 A2 3t (5 2 9T i 2008 T sk e b G 0 b B
MITIRR)ES, 2240 B MG g 25 1, T2 T
AH I B B8 3

Bt $h57 $ii s

MAX19505 $#2 fit T B $h 43 S 0. Jd 3 & O % & DIVO A
DIV BER 4 ar 4. & THBh 4 SR aR 1L T 0 i 4nfs B, 18
2 2% i) 4 43 B BN A+ 0 IR A A7 £ (06h) . B3 78 It

T M A2 A0 & (SPEN = )P F DIV i AA# BE 20434 .
B8, [ HIH £ A S ]
DUAL-BUS OUTPUT MODE
SAMPLING
INSTANT
‘ SAMPLING
SAMPLING INSTANT SAMPLING
o INSTAVT ¢ INSTANT SAMPLING
SAMPLING ¢ INSTANT
INSTANT

;

:‘— toLk —h:

ESAMPLE ON RISING EDGE ! . ! . |
: LU ; l QO

R W W W

- I |

I N

IHOLD—V: 34— ‘
| tgETup —

S R

DATA, DOR

—Pi - ipg

SAMPLE CLOCK IS THE DERIVED CLOCK FROM (CLK+ - CLK-)/CLOCK DIVIDER, IN_ = IN_+ - IN_-.

9. X e i BT /7

24
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iEiE. 8. 65Msps ADC

SAMPLING MUX OUTPUT MODE
INSTANT
¢ SAMPLING
SAMPLING INSTANT SAMPLING

—>llaypy  INSTANT INSTANT SAUPLING

t ¢ SAMPLING ‘ INSTANT
IN_ INSTANT ¢
:‘—tCLK—h:
SAMPLE ON RISING EDGE 3 ! 3 €Lt
n+2 n+3 n+4 n+5
SAMPLE CLOCK
tp —» ‘4— —» fcHA —» tcHp -
CHB CHA CHB || CHA | CHB CHA Y/ CHB \| CHA CHB |/ CHA | CHB CHA CHB
DATA, DOR n-10 /| n9 -9 . n-8 | n8 J\ n7 J\ n-7 A nb -6 J\ 5 )| nb n-4 n-4

L . 5 | ! —»> o ! > < lHoLD

—> I _»; IocH ;‘_ ! — tSETyp I a— — tSETyp I a—
. | —» ipoL -— ! 1

DOLK J \ / \ / \ / \ / \ / L
SAMPLE CLOCK IS THE DERIVED CLOCK FROM (CLK+ - CLK-)/CLOCK DIVIDER, IN_ = IN_+ - IN_-.
MUX_CH (BIT 2, OUTPUT FORMAT 01h) DETERMINES THE OUTPUT BUS AND WHICH CHANNEL DATA IS PRESENTED.

[ 10. 52 ilfir i w20t 7
R FER
IO FNIET 10 LB T I Bl AR H . WU A SREEST1F

AN 2 A 5 2R . MAX19505 78 RAE B B ) b T+
AT R i 9O Ah Eg NERAER )5, #E R — 1 DCLK

A b T i R R A R TR B BB R R, SRR B
e RIS, AT
[(CLK+ - CLK-)/DIVIDER]

IZE4
R FAREBh A3 AT, PN SRS B ) AL FT BB R ST FPGA.
Tl il B MAX19505 It B[R] AH . A W A 30n]

MAXIMN

DU A P et s 3 shilal 5 PO i Al 4 . FH st b 2 45/ 50
P 2 M B 3T AF 2 (06h) 1 SYNC_MODE (55 243 ) %
[7] A 55 2045 SYNC i A8 50 4 = B -7 R 4
BHEHERX T, SYNC_MODE = 0 (i\): 7ESYNC EFt
T (1B TR T 2 A3 ST R AR B TR]) 22 S 9 36 34 A B 4 (CLK)
09 BT, SR o Ao e ke — RS BRAE (B 11).
HiEES#ERX, SYNC_MODE = 1: 7ESYNC b F- ¥ (1B i%
T2 SRR RIS B] ) 2 S B 56 3 A 8 (CLK) Y -5+
W, A H e AR IR 0. —ASSYNC YA % BT
{%F A A b b U HBAE CLK 19 58 4 4~ (/2 8 5K B
S SAN(ARER) E TR (I 12).
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X iEiE. 81i. 65Msps ADC

i
— HO}<— DIVIDE-BY-2 SLIP SYNCRONIZATION
sy —
Lo tsyy = SET-UP TIME FOR VALID CLOCK EDGE.
SYNG i ! ! tHo = HOLD-OFF TIME FOR INVALID CLOCK EDGE.

2x INPUT CLK

1x DIVIDED CLK ‘
(STATE) ;
) 0) M M (0) 1) 0 M 0) M (0) 1)
tHo
i =
4—» tsuy — DIVIDE-BY-4 SLIP SYNCHRONIZATION
SYNC [ | \

4x INPUT CLK

1x DIVIDED CLK
(STATE)

K11, 75 B[] A B
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X iEiE. 81i. 65Msps ADC

tHo
> - DIVIDE-BY-2 EDGE SYNCRONIZATION
o 5y
DT tsuv = SET-UP TIME FOR VALID GLOCK EDGE.
. o = HOLD-OFF TIME FOR INVALID CLOCK EDGE.
SYNC ]
IR 2 3 4
IR 'FORCET0 0

1x DIVIDED CLK ‘
(STATE) ;
(1) \ ) ’ ) \ (0) / ) \ 0 / M (0) () (0) (1) 0 (1)
HO
> -

_* i DIVIDE-BY-4 EDGE SYNCHRONIZATION
1 2 3 4 5
o | FORCETO 0

1x DIVIDED CLK
(STATE)

B 12. 347 Rl A6 B

MAXIMN 27
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X iEiE. 81i. 65Msps ADC

K4 BN RS

DATA TIMING CONTROL

DESCRIPTION

Data aligner bypass. When this control is active (high), data and DCLK delay is reduced by

DA_BYPASS approximately 3.4ns (relative to DA_BYPASS = 0).

When this control is active, data output is delayed by half clock period (T/2). This control does not
DLY_HALF_T . : )

delay data output if MUX mode is active.
DTIME<2:0> Allows adjustment of data output delay in T/16 increments, where T is the sample clock period.

DCLKTIME<2:0>
to data transitions.

Provides adjustment of DCLK delay in T/16 increments, where T is the sample clock period. When
DTIME and DCLKTIME are adjusted to the same setting, the rising edge of DCLK occurs T/8 prior

5. BRHFEGIEARE

DATA TIMING
CONTROL DEFAULT DESCRIPTION
DA_BYPASS 1 Data aligner disabled
DLY_HALF_T 0 No delay
DTIME<2:0> 000 No delay
DCLKTIME<2:0> 000 No delay

#HFHH
MAX19505 B A — A ICMOS. /] & F i) A] 3 $odE s 2% .
I OHmAEEELT, FHFORMAT % ABC B mFe — 35l
T AR B R B A RO A (DO_-D7_).  FHOUTSEL i
AR R s XU TAE . 3T F F SPLEE 1% B B %
AWMELZFE, EEHHEALFFEOL). SPIEO#R
e 2 RGN, HhDO_-D7_{7 8k k11, FTLALSB
HIFEDT_fi &, MMSBHEZEDO_{i &, OVDDi% &
HHE; A7 1.8V £33V 2 [A B OVDD. $ 4 H i iy
iy H FLBEL AT 7E 50Q £ 300Q 22 (A1 1% & . I CH_ B i Hi
Ui $E 455 1) B A7 2 (04h FI10Sh) % & B4 e 2% 1 i 1 FELBEL .

Al e AT
MAX19505 $2 it ] % B B 2 il . X Bsf P AT R AL
DNT 8 2 2R8I P A 225K . I 3 8 Ty BE 30 T ok s 4
SR AF I (] (9 2008 i i RS SR AR TH ADCHERE . % T Budla it
FPESESHINE, BEHERL. RSGH TN P RS
R BABCE, 12 N HEA T BB E .

28

B s P R B RS S 2 13 14 x5l ok Rk
R,y DU R 18 BT B BOdE FE AR . 524k N DTIME
FMDLY_HALF_T I 14 %0 0] FRRZSIAR R BRI /7, Ak
RFEZINEE FROEREN . #HEEMAX19505 65Msps
ADC 11 2R DA P 1 2 7= A= o 22 9 503 28 T 30
ROMBTHH T ARFRFER T A HEFERT P E .

XSO HE RIS BN I bR B B B R S R R
ZINEI 1S FIE 16 fi s

2 DA_BYPASS = 10, DCLKTIME 3R i% B 2555 2 T 5§
X FDTIMERYHER P &, ANESFT/R-

BREE
SHDN i A (51 B 7) B 45 AT 2 904 L RS BDIR 25 2 8] Y
Yl . FLYRAE 25 A7 25 (00h) i8 SC T A3 e YR8 B IR 25
YGRS T, SHDN = 1B MAX19505, SHDN = Offi&
M58 4 TAERE . H R BRI AE R AR R — % ff F§ SHDN
I . JCIE SHDNAL Tl Fuik 2, #33n$2 (te & 1 B
TR B R NE M, Hor 5 I A B A A 7 (00h) S
MS7 A ADC Al I RS B . B O SR T R RE LA Th AR
B, FEMLEBAT, EMERN G = LM ik R R A A T
EARZAS, MRIEbe R B AR . R, AN ERHE Y
B E S AR RE AR, DAMRIIE & 25 LE 3 g AR R BlUE .
AAEBUASE 3 e [ 1) S R B[R] 4 1S s RWTHERT, BR T
B 8 E KGR T 2 T TR Y L E R B AN, BT A H RS AR K R
P YA T RO SR, R B THRORE,
SIHFRBINY 58T BB AR SR R TR . S B =X
e R F L USR] S Sms, 32 BEHLP T REFIO (9 RCH [R] 7 4% .
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XiBiE. 8. 65Msps ADC

2.0

05

DATA DELAY (T FRACTIONAL PERIOD)
=

FACTORY-DEFAULT NOMINAL DATA
TIMING vs. SAMPLE RATE

Vovop = 1.8V
DA_BYPASS =1

e
— T +—+9/16 +8/16

I8 o6

——— [ —— 6 e
| [ ++/16 0

30 40 50
SAMPLING RATE (Msps)

RECOMMENDED DATA TIMING
vs. SAMPLE RATE

2.0
Vovop=1.8V
DA_BYPASS =1

15

1.0 PR VAL
i — T <916 8116
——  —— 1 ——T ~—7/16 ©

———— —— 1 —— T 1< 516 +6/16

DATA DELAY (T FRACTIONAL PERIOD)

0 P—F 06 e

g | T T 1 1716
I E—— ——<—+1/16
////5’——;——’ ey
E—— —— < -2/16
— - [ ——— T <316

. — [ ————

30 40 50 60

SAMPLING RATE (Msps)

13, Bk #5017 (Vovpp = 1.8V)

B 15. HELEEARITF(Vovpp = 1.8V)

2.0

0.5

DATA DELAY (T FRACTIONAL PERIOD)
>

FACTORY-DEFAULT NOMINAL DATA
TIMING vs. SAMPLING RATE

Vovpp =3.3V
DA_BYPASS =1

[ +11/16 +10/16
— — 1=

| ———7 /___’ -
<9 g
;//: 4747"'7/16 +6/16
——— [ ——— <56

— — ]
| T 3 Y

— ——]<+-1/16
—— —  1<—-3/16 216

SAMPLING RATE (Msps)

RECOMMENDED DATA TIMING
vs. SAMPLE RATE
20
Vovpp = 3.3V

= DA_BYPASS - 1
=}
oc
215
—
<C
=
&
S
< <—1+11/16
= 10 A <———— +10/16
Tty
= —— ——— > %
R e e e = TR
S s ——F——1 16 one
S
5 B 6

/—_—;:’—:i,—— 3/16

==
30 40 50 60

SAMPLING RATE (Msps)

H 14, Bk E AR 7 (Vovpp = 3.3V)
%6 ﬁﬁﬁﬁﬂﬁ%(VOVDD = 18V)

K 16. #EZEEARITF(Vovpp = 3.3V)

SAMPLING RATE (Msps) Vovpp = 1.8V
FROM TO DA_BYPASS DLY_HALF_T DTIME<2:0> DCLKTIME<2:0>
30 56 1 0 000 000
56 65 1 0 101 101

MAXIMN
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MAX19505

X iEiE. 81i. 65Msps ADC

x7. EENFEAZEVovop = 3.3V)

SAMPLING RATE (Msps) Vovpp = 3.3V
FROM TO DA_BYPASS DLY_HALF_T DTIME<2:0> DCLKTIME<2:0>
30 65 1 0 000 000

#&8. DA_BYPASS = 1B}, DCLKTIME#ADTIME FT 8 1FHYiIZE

DTIME<2:0>

ALLOWED DCLKTIME<2:0> SETTINGS

111 (-37/16) 111 (-3T/16)

110 (-2T/16) 110 (-2T/16); 111 (-3T/16)

101 (-1T/16) 101 (-1T/16); 110 (-2T/16); 111 (-3T/16)

000 (nominal) 000 (nominal); 101 (-1T/16); 110 (-2T/16): 111 (-3T/16)
001 (+1T/16) 001 (+1T/16): 000 (nominal): 101 (-1T/16); 110 (-2T/16); 111 (-3T/16)
010 (+2T/16) 010 (+2T/16): 001 (+1T/16); 000 (nominal); 101 (-1T/16): 110 (-2T/16); 111 (-3T/16)

011 (+3T/16)

011 (+3T/16); 010 (+2T/16); 001 (+1T/16); 000 (nominal); 101 (-1T/16); 110 (-2T/16); 111 (-3T/16)

RO BfuAE

RESET MODE

DESCRIPTION

Power-On Reset )
register reset.

Upon power-up (AVDD supply voltage and clock signal applied), the POR (power-on-reset) circuit initiates a

Software Reset

Write data 5Ah to address OAh to initiate register reset.

Hardware Reset | A register reset is initiated by the falling edge on the SHDN pin when SPEN is high.

ERTRIERS

MAX19505 7E R L FEL JF(AVDD) b 4 i T — A~ P9 356 A 4
FaERS, B 17, 24 AVDDJifin i B E A% T2V,
FE PR RS TR % Bl 55 %, 1T A% 0o B 400 RSB Fl 470 38 P R L L
MR AVDDHLE S T2V, kM ER%E, oohfaEs
. FAEBEUT, EREZ OB e R AR LAY 1.8V
Fa g LR fIEEE . 2.3V £ 3.5V AVDD#i A HLETEE Py, #4
JERSRAE 1.8V E. BT B EEE N
HEE, IR S TR 0 A IR EE

30

LML

AP LT AN BIA E R e B AR
GRAT R . B RGBSR B N ER B 45 A
. ZEAIELETEAVDD bR A N AR E S 2 )5 -
HZAVDD bHL, KB A A 4e8uE. AVDD LRI,
AAF O AR AL, BTA g fe 75 17 25 008K o BOME B
. IR O R R R A 4 i i SPEN AT SHDN 4
A BB, o] USRS sh & AL #EAE . & A7ET (] 5 ADCHT
BhEIACE LG, 7E65Msps i 75 22 130ps, ROLEE TR
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X iEiE. 81i. 65Msps ADC

AVDD -

(PINS 1,12, 13, 48)

REFERENCE

REGULATOR
IN ouT
23V 7035V 18V
ENABLE INTERNAL
ANALOG
CIRCUITS

MINI-CIRCUITS | 36-5€2
ADTH-WT | 0:5%

CM_

GND ®
17, sk g
EAEE
IN_+ BB
LEFBEED BB
O1uF 36.552 INAXIM MAX19505 2% & 24 AMG S0, BA LT o i ALK
P R s MAX19505 B)HGSEDRANTHD. 250 ABER T, i T PR 4 A S

Ry, MUK, o, SR AL, &
NADCHIT A R —F I (55 218 .

A REAZ s i (18] 18) 1T UHs B 5 5 e e o 2 20 R 5
BT — MR TR BRSO ER R
CM_, #RALILHrm L. B e BA LLAR L.
AT LU AR R B T AL e, AR RIK I ZoK . i A
9K Bh 5 5 1206 A B AR A B Tl Bk R 1. I8 BRI
B AR A W IR (foLk/2) AT B9 %0 A AT LASR B 19
TARFEE.

MINI-CIRCUITS
ADT1-1WT

W AXIV

MAX19505

75Q L d
0.5% o L

ne. 2| |2 e,
= <o 3 4
0.5% MINI-CIRCUITS
ADTI-IWT

P 19. Fig A ST A 12 75 2 B AT It 19 28 T e Rl i A R 5

MAXIMN
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X iEiE. 81i. 65Msps ADC

VIN

MmAaxim
MAX4108 IN_+

N AXI
MAX19505

0.01uF

CLK+

NI
MAX19505

CLK-

B20. Hdig. G MAYES)

B 19 T 7 FEL I WD H L A (R S N 2 20 5. |
19ZHT — A, AT EcEILsm&Es, &M
TRTRENFEPRG&EHWAGS. —475QM110Q
Ui A% HL B A 15 5 U R AR S R0 SOQum % - 58 — 2 e L L
B ECM_, #RMEE L AR

B RBEHNES
I 20 i 7 o B A A A 4 A, MAX4108 A Rk, 58
OB RRERE, RIEMAR SR B, 8
A HER2KQALRE , il B A IEAE S AN, E2ERIES
F IR 1745 08h.

BEREEHA
MAX19505 %2 5 i) He A FE, =38 [ (0.4V 2 1.4V) i B8 2R T
HIFAES, JR B AR 0.4V £ 1.4V 2 |A] .

:DEZHE TN
P21 fIr 7= o9 B 28 22 G ) ISF A AL 490 P

B SEEAEERGETEER
MAX 19505 75 5% v 2 L B AR A SR B A . 5 i A 55 i F
RREREB/NE, REFESADCLATH -2, RHAE
WU 0 14 fik 2 A F R R R A/ . AR O F 19 P 5 F 2K
AVDD. OVDD. REFIO. CMAFfICMBZ%# & GND. 4
HhJZ AT IRZ (1 %2 )2 F I AR B 6% A KRR B b AR IR A5 5 19
SR, [ EIE N G S5 R R R

32

B21. i E2Z 0 A

WS, PRI A 5125 4 B B % 50 18 Fe B T,
B R EE K. RIETAFESLRTREE, I
FLEEA 90 B .

EX
FRAAFELETE(INL)

INL Ry sEill (& s 505 LA B2, RKIMZEE
WCHINL.

w7 IF 14 (DNL)
AT AE LA R SRS T R B A K T 5 1 LSB HAR(H
2%, /NF1 LSBHYDNLIZAZIEAR S E RS, FHAl i
A% i VRO . A A5 i oR B Y B A5 K DR DNL A 22
e KA ZE € X DNL.

LIFIRE
I 1% 22 0 7 7 SE R 5 6 2R 5505 AR AL e R BOTE P S
PURCAEFE Y B 50, BABIEOU R, wP ARt BAE b DL
F0.5ALSBAL, 4o iR 2 2 MR A5 2 1 b e As S S5
el e =Y

B iRE
3SR E R RAEIEN B ATEE N, SCE R
Boph A 5 B AR AL 5 R BURER L . IR EE R
S LR R BT 1R ZE, AT ER.
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/IMESHEJE(SSNF)

SSNEF 24y /M7 5 iy A AE A% 28 H 45 ABT4HT PR ) 3R BRI 7 A Sk L
W FREVRAEN R AR . TR Ay,
55 CRHIRE/NT-35dBFS I E B S . B HaET
et e B PR R AT R AL MRS U SR G A Y A

AR, kT FHEAESERNEAGE, S
2 W 11§ china.maxim-ic.com I 15 JAZEiC .
1512 EE(SNR)

MECF R R AR, #ie FSNREKEEHER
B A RMSE) SRMS B IR EGIRIRE)Z I, B
BT, BB Y R/ NS E L B IR 227 A,
It H. B #eh ADC 73 BER (N L) PLE -
SNR[max] =6.02xN + 1.76

SEhr b, BRT BACME MDA e MR AR PR g
HEME A . I ERPEShE . SNRRHRMS/R 5 5 RMSME A 2
FoRTESE . RMSMER GAERRFEP . AU I (HD2-HD7)
5 BRI LUSNIT A 2 28 s 45 (4500 1L oy«

SNR = 20 x log (M)

NOISEgms

5552 E + % ELE(SINAD)

SINAD 2% FIRMS {5 55 RMS e + RMS 4 BL 2 Fb SR 155
RMS M s G 8 BR B . i /S YOI B (HD2-HD7) F1 B i 2% 4
DL Ah 2 28 e A9 256 0 i A 000 A, T RMES 2k LA 4 i
AN (HD2-HD7).

( \
SINAD = 20 x log SIGNALAvs

\NOISERys? + DISTORTIONgys?

MAXIMN

X iEiE. 81i. 65Msps ADC

B &5 T FE 517 E El(SFDR1FISFDR2)

SFDR & £ (5 K55 84) RMSIEE 5 R4 B < T8
BRI RMSIRME Z He, LA DU Bz, SFDR1

A T 5 22 2 R 3 YR B R EL G AR B MEfE . SFDR2%E
SONAEAE2UC. 3UCHE S K B UK AR R Z AU & .

EIE K% E(THD)
THD & # 25 A 15 S AT A UGE B I RMS 2 Fl 5 33 2 H,
AUA TR Fm:

(\/VQZ + V52 V2w V52 Vg2 + VP )

THD = 20 x log y
]

Hrp V) R ERIEE, V-V b2 2 T (HD2-HDT) /Y
I {E -
=B 3B (IM3)

T3 8 % 2 SR et P = 7 58 177 0 1) S B 256 A5 TR e B
A o A S DR A HE . B A (5 5 F°F - TdBES,
=BrsZar B HR2 x fINl - fINQ‘ 2x fINQ - fINI‘ 2 X fIN1+ fINZ‘
2 X fINQ + fINlo

FLIZAEIR
i AAG S TERBEN B _E TR T RAE . FLAREERS (tap) 2
T RAEIE B b THT -5 SEBR R AR 8] AR NE RS

FLIZELS
LR B (tan) 8 ORI RAE Z A fLARHE I AR AL

IRk E R 6]
1o 3K 2y P 2 N Jo S ADC M 3o 7 82 PRl 4 i A T ]
AR B LRI [] o 5 ok 9K 3 Wk R ISF 1) A i A
WEAE £ 10% 091 0L T 2EATIE

BHR1EE
PROCESS: CMOS
33

G0G6 L XY



MAX19505

X iEiE. 81i. 65Msps ADC

5IBIEC &

TOPVIEW 8 = = | o @ o o o o o

> - O O O © O S O N >

o o o — — o o o o o () o

736, 135, 1947 138} 92, 131, 140] 29, 128} 27} 126, 125
pea 37 L2
T I
o [ B
Dsp J40) | ]
DA [4i: B
oA |87 MAXIMN 3 19
DoRA [437 MAX19505 3 18
DOLKA [441 i
SDIN/FORMAT 45 | | 3 116
SCLK/DIV | 46 ! 115
_ oI *EP IIz
CS/OUTSEL |47 B 14
AvDD [48 |13

ifeifaitaiisiieli7iiB ot ;L2

o < + L=z o = 5+ [N~

c3z:zgEgp2=22s35¢

*EXPOSED PAD

D1B
DoB
1.C.
1.C.
DCLKB
DORB
GND
GND
CLK-
CLK+
SYNC
AVDD

EAE f=
=+ Z“Z{Hl@

IR B =2 SMEAS B AR #EAT /R, 154 11 china.maxim-ic.com/packages . i1 2, FEEHmMEH R “+7.

HEEFE PR A S AR R RE T, HEEE R SH5EE6, SRoHSRETLK.

«

U <7 (7 7 ROHS IR ZS

e e L] SMERS BETRES
48 TQFN-EP T4877+4 21-0144 90-0130
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WIEIE

. 8fif. 65Msps ADC

1217/ &
EITS EITHH ghi)3 & m
0 10/08 WAIA . _
9/10 MR CMOS it B sh s H9 AL, S 1 R4S 5 5, 6, 28, 29, 30

MaximJt = E4b

1t 8328154 HREI4mES 100083
EHEE: 8008100310

FiE: 010-6211 5199
f5E: 010-6211 5299

Maxim AX] Maxim ™ iz A SR 11T FEL B 3 H 0 57,
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