ADCO08D500

ADCO08D500 High Performance, Low Power, Dual 8-Bit, 500 MSPS A/D Converter

I3 Texas
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" Typical Limits Units
Symbol Parameter Conditions (Note 8) (Note 8) (Limits)
STATIC CONVERTER CHARACTERISTICS
INL Integral Non-Linearity DC Coupled, 1MHz Sine Wave +0.3 0.9 LSB (max)
Overanged
DNL Differential Non-Linearity DC Coupled, 1MHz Sine Wave +0.15 +0.6 LSB (max)
Overanged
Resolution with No Missing Codes 8 Bits
Vore Offset Error -0.45 —01.;5 Lf: ((:3;’;))
Vore_ADJ | Input Offset Adjustment Range Extended Control Mode +45 mvV
PFSE Positive Fuli-Scale Error (Note 9) -0.6 *25 mV (max)
NFSE Negative Full-Scale Error (Note 9) -1.31 +25 mV (max)
FS_ADJ Full-Scale Adjustment Range Extended Control Mode +20 x15 %FS
NORMAL MODE (non DES) DYNAMIC CONVERTER CHARACTERISTICS
FPBW Full Power Bandwidth Normal (non DES) Mode 1.7 GHz
B.E.R. Bit Error Rate 10718 Error/Sample
Gain Flatness d.c. to 500 MHz +0.5 dBFS
fiy = 50 MHz, V,, = FSR - 0.5 dB 7.5 Bits
ENOB Effective Number of Bits fiy = 100 MMz, Vi, = FSR - 0.5 dB 75 71 Bits (min)
fiy = 248 MHz, V\y, = FSR - 0.5 dB 7.5 71 Bits (min)
. . o fin =50 MHz, Vy = FSR - 0.5 dB 47 dB
SINAD ig?:"to'No'se Plus Distortion fiy = 100 MHz, V5, = FSR - 0.5 dB 47 44.5 dB (min)
fi = 248 MHz, V,, = FSR - 0.5 dB 47 445 dB (min)
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. Typical Limits Units
Symbol Parameter Condit
y onditions (Note 8) | (Note 8) (Limits)
NORMAL MODE (non DES) DYNAMIC CONVERTER CHARACTERISTICS
fiy = 50 MHz, V|, = FSR - 0.5 dB 48 dB
SNR Signal-to-Noise Ratio fiy = 100 MHz, V, =FSR - 0.5 dB 48 45.3 dB (min)
fin = 248 MHz, V,, = FSR - 0.5 dB 475 45.3 dB (min)
fin = 50 MHz, V| = FSR - 0.5 dB -55 dB
THD Total Harmonic Distortion fiy = 100 MHz, Vi, = FSR - 0.5 dB -55 -47.5 dB (max)
fiy = 248 MHz, V\, = FSR - 0.5 dB -55 -47.5 dB (max)
fiw =50 MHz, Vi = FSR - 0.5 dB -60 dB
2nd Harm | Second Harmonic Distortion fiy = 100 MHz, Vy, = FSR - 0.5 dB -60 dB
fiy = 248 MHz, V, = FSR - 0.5 dB -60 dB
fin = 50 MHz, V|, = FSR - 0.5 dB -65 dB
3rd Harm | Third Harmonic Distortion fiy = 100 MHz, V= FSR - 0.5 dB -65 dB
fiy = 248 MHz, V= FSR - 0.5 dB -65 dB
fiw = 50 MHz, V|, = FSR - 0.5 dB 55 dB
SFDR Spurious-Free dynamic Range fiy = 100 MHz, Vi, = FSR - 0.5 dB 55 47.5 dB (min)
fiy = 248 MHz, V\y = FSR - 0.5 dB 55 475 dB (min)
. fiee = 121 MHz, V), = FSR - 7 dB
int dulation Distorti -50 dB
IMD ntermodulation Distortion fia = 126 MHZ, V,y, = FSR - 7 dB 5
QOut of Range Output Code (Vint) = (Vin—) > + Full Scale 255
(In addition to OR Output high) (Vint) — (Vin-) < = Full Scale 0
INTERLEAVE MODE (DES Pin 127=Float) - DYNAMIC CONVERTER CHARACTERISTICS
FPBW
(DES) Full Power Bandwidth Dual Edge Sampling Mode 900 MHz
. ) fiw = 100 MHz, V, = FSR - 0.5 dB 74 7.0 Bits (min)
ENOB Effective Number of Bits ) .
fy = 248 MHz, V,, = FSR - 0.5 dB 7.4 7.0 Bits (min)
SINAD Signal to Noise Plus Distortion fin = 100 MHz, V,, = FSR - 0.5 dB 46.3 43.9 dB (min)
Ratio fin = 248 MHz, V,, = FSR - 0.5 dB 46.3 43.9 dB (min)
. ) ) fiy = 100 MHz, Vy = FSR - 0.5 dB 46.7 441 dB (min)
SNR Signal to Noise Ratio )
fiy = 248 MHz, V,, = FSR - 0.5 dB 46.7 441 dB (min)
- ) fiy = 100 MHz, V= FSR - 0.5 dB -58 -49 dB (min)
THD Total Harmonic Distortion .
fiy = 248 MHz, Vy = FSR - 0.5 dB -58 -49 dB (min)
. . fy = 100 MHz, Vi, = FSR - 0.5 dB -60 dB
2nd Harm | Second Harmonic Distortion
fin = 248 MHz, V,, = FSR - 0.5 dB -60 dB
) . ) fin = 100 MHz, V|, = FSR - 0.5 dB -64 dB
3rd Harm | Third Harmonic Distortion
fin = 248 MHz, V= FSR - 0.5 dB -64 dB
) . fin = 248 MHz, V\y = FSR - 0.5 dB 57 47 dB(min})
SFDR Spurious Free Dynamic Range .
fiy = 248 MHz, Vi = FSR - 0.5 dB 57 47 dB(min)
ANALOG INPUT AND REFERENCE CHARACTERISTICS
570 mVp_p (Min
_ ) FSR pin 14 Low 650 p-p (min)
v Full Scale Analog Differential Input 730 mVp_p (Max)
N Range ] , 790 MVe.p (Min)
FSR pin 14 High 870
950 mMVp_p (Max)
N Analog Input Common Mode v Vemo — 50 mV (min)
cmi Voltage CMO 1 Vemo +50| mV (max)
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870mVp_pUCy O 10pFO0.5Vpp, D0 OOOO0DODOOO 50% 000 ACOUO DO O0D0O000 for g O S00MHzO Vg OOOOOOODO O
000000000SDROOOORExTO 3300Q = 0.1%0000000000000000000O 100Q OO0 OO00OD0ODOOM

00 TaO Taun D Tmax 000000000000 000000000000000000T,0 250000 (Note 607)

" Typical Limits Units
Symbol Parameter Conditions
4 (Note 8) | (Note 8) (Limits)
ANALOG INPUT AND REFERENCE CHARACTERISTICS
Analog Input Capacitance, Normal | Differential 0.02 pF
c operation (Notes 10, 11) Each input pin to ground 1.6 pF
™ Analog Input Capacitance, DES Differential 0.08 pF
Mode (Notes 10, 11) Each input pin to ground 22 pF
94 Q (mi
Rin Differential Input Resistance 100 (min)
106 Q (max)
ANALOG OUTPUT CHARACTERISTICS
0.95 V (min)
V Common Mode Output Voltage 1.26
omo put Yoltag _ 1.45 V (max)
Vowmo input threshold to set DC Va=1.8V 0.60 \
VCMO_LVL .
Coupling mode Va=20V 0.66 \%
Common Mode Output Voltage
TCV Ta = ~40° g .
©MO | Temperature Coefficient a=-40C 10 +85°C 118 ppm/C
Cromo Maximum Vo load Capacitance 80 pF
VCMO
Bandgap Reference Output 1.20 V (min)
\ lgg = £1 A 1.26
BG Voltage BG 0w 1.33 V (max)
Bandgap Reference Voltage Ta=-40"C to +85°C, lgg = £100 .
TCV
BG Temperature Coefficient pA 28 ppm/C
CLoap Maximum Bandgap Reference. 80 F
Vea Load Capacitance P
TEMPERATURE DIODE CHARACTERISTICS
192_*‘22"? 12 A, 71.23 mv
AVge Temperature Diode Voltage —
192 pA vs. 12 pA, 85.54 mv
T,=85C ’
CHANNEL-TO-CHANNEL CHARACTERISTICS
Offset Error Match 1 LSB
Positive Full-Scale Error Match | 2570 Offset selected in Control 1 LSB
Register
7 -
Negative Full-Scale Error Match ero. offset selected in Control 1 LSB
Register
Phase Matching (1,Q) Fin=1.0GHz <1 Degree
Crosstalk from | (Agressor) to Q Aggressor = 867 MHz F.S.
B =71
X-TALK (Victim) Channel Victim = 100 MHz F.S. 8
Crosstalk from Q (Agressor) to | Aggressor = 867 MHz F.S.
T 71
X-TALK (Victim} Channel Victim = 100 MHz F.S. 8
CLOCK INPUT CHARACTERISTICS
Sine Wave Clock 0.6 04 Ve-p (min)
) . 2.0 Vp.p (max)
Vio Differential Clock Input Level oA Vor (min)
. min
S W } 0.6 i
quare Wave Clock 2.0 Vp.p (Max)
i input Current Vin=0orV, =V, +1 pA
. Differential 0.02 pF
Cin Input Capacitance (Notes 10, 11) -
: Each input to ground 1.5 pF
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- Typical Limits Units
Symbol Parameter Condition
4 rons (Note 8) | (Note 8) (Limits)
DIGITAL CONTROL PIN CHARACTERISTICS
Vig Logic High Input Voltage (Note 12) 0.85 x V, V (min)
Ve Logic Low Input Voltage (Note 12) 0.15x V, V (max)
Cin Input Capacitance (Notes 11, 13) Each input to ground 1.2 pF
DIGITAL OUTPUT CHARACTERISTICS
Measured differentially, QutV = V,, 710 400 mMVp_p (min)
Vpg = Floating, (Note 15 920 mVp_pe (Ma
Voo LVDS Ditferential Output Voltage ~ |—22 g, { ) p-p (MaX)
Measured differentially, OutV = 510 280 mVe_p (Min)
GND, Vgq = Floating, (Note 15) 720 mVe_p (max)
Change in LVDS Output Swing
AV, +
© DIFF | Between Logic Levels ! mv
Output Offset Voltage, Fi
Vos 1“ put Lrisel Vollage, see Fgure | /.« = Floating 800 mv
Output Offset Voltage, Fil
Vos 1“ put Offset Voltage, see Figure |\ _/ (Note 15) 1200 mv
Output Offset Voltage Change
AVos Between Logic Levels =1 mv
t -
los Output Short Circuit Current C());t\;)uh & Output- connected to -4 mA
Zs Differential Output Impedance 100 Ohms
Vou Cal_Run H level output loy = -400uA (Note 12) 1.65 1.5 \
Voo Cal_Run L level output lon = 400UA (Note 12) 0.15 0.3 \
POWER SUPPLY CHARACTERISTICS
PD = PDQ = Low 561 665 mA (max)
N Analog Supply Current PD = Low, PDQ = High 340 408 mA
PD = PDQ = High 18 mA
PD = PDQ = Low 200 275 mA {max)
lor Output Driver Supply Current PD = Low, PDQ = High 112 157 mA (max)
PD = PDQ = High 0.012 mA
PD = PDQ = Low 1.4 1.78 W (max)
Pp Power Consumption PD = Low, PDQ = High 0.8 1.0 ‘W
PD = PDQ = High 35 mw
. Change in Full Scale Error with
PSRR1 D.C. P ly Rejection Rati 0 dB
ower Supply Rejection Ratio change in V, from 1.8V to 2.0V 8
PSRR2 A.C. Power Supply Rejection Ratio | 248 MHz, 50mVp_, riding on V, 51 daB
AC ELECTRICAL CHARACTERISTICS
N | Mod
foika Maximum Input Clock Frequency Mt())rdn;a ode (non DES) or DES 800 500 MHz (min)
feike Minimum Input Clock Frequency Normal Mode (non DES) 200 MHz
feike Minimum Input Clock Frequency DES Mode 450 MHz
200 MHz < Input clock frequency < 20 % (min)
Input Clock Duty Cycl 50
put Hock Buly Lycle 800 MHz (Normal Mode)(Note 12) 80 % (max)
450 MHz < Input clock frequency < 20 % (min)
Input Clock Duty Cycl 50
nput Llock Luly Lycle 800 MHz (DES Mode)(Note 12) 80 % (max)
toL Input Clock Low Time (Note 12) 500 400 ps (min)
ton Input Clock High Time (Note 12) 500 400 ps (min)
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Typical Limits Units
Symbol P t Conditi
ymbo arameter onditions (Note 8) (Note 8) (Limits)
AC ELECTRICAL CHARACTERISTICS
45 % (min}
DCLK D | Note 12
C uty Cycle (Note 12) 50 55 % (max)
tas Reset Setup Time {Note 12) 150 ps
tan Reset Hold Time {Note 12) 250 ps
1 Syncronizing Edge to DCLK Output | oy = 500 MHz 3.53 ns
sp Delay foLan = 200 MHz 3.85
Clock |
tapw Reset Pulse Width (Note 11) 4 ock Cycles
{min)
Diff tial Lowto High T iti
trr ‘1 erential Low to High Transition 10% to 90%, C, = 2.5 pF 250 oS
Time
i tial High to Low Transiti
., Dilfferen ial High to Low Transition 10% to 90%, G, = 2.5 pF 250 ps
Time
50% of DCLK transition to 50% of
tosk DCLK to Data Output Skew Data transition, SDR Mode +50 ps (max)
and DDR Mode, 0° DCLK {Note 12)
tsu Data to DCLK Set-Up Time DDR Mode, 90° DCLK (Note 12) 2 ns
ty DCLK to Data Hold Time DDR Moede, 90° DCLK {Note 12) 2 ns
Input CLK+ Fall to Acquisition of
tan Sampling (Aperture) Delay Pu + Faillo Acquistion 1.3 ns
Data
tay Aperture Jitter 0.4 ps rms
; Input Clock to Data Output Delay 50% of Input Clock transition to 31 ns
oD (in addition to Pipeline Delay) 50% of Data transition )
DI Qutputs 13
Did Qutputs 14
Pipeline Delay {Latency) Normal Mode 13
DQ Outputs Clock Cycles
(Notes 11, 14) P DES Mode 135 y
DQd Outout Normal Mode 14
utputs
P DES Mode 14.5
Diff tial Vi step | +1.2V t Input Clock
Over Range Recovery Time fierentia’ Vi step from = ° 1 nput Lioc
OV to get accurate conversion Cycle
PD low to Rated Accuracy
500
fwu Conversion (Wake-Up Time) 0 ns
fsex Serial Clock Frequency (Note 12) 100 MHz
tssu Data to Serial Clock Setup Time {Note 12) 2.5 ns (min)
tsy Data to Serial Clock Hold Time (Note 12} 1 ns {min)
Serial Clock Low Time 4 ns (min)
Serial Clock High Time 4 ns (min)
toaL Calibration Cycle Time 1.4 x 10° Clock Cycles
Clock Cycles
toa . | CAL Pin Low Time See Figure 9 (Note 11) - 80 (min’;
Clock Cycles
tean | CAL Pin High Time See Figure 9 (Note 11) 80 (mm’;
; Calibration delay determined by pin | See Section 1.1.1, Figure 9, (Note 225 Clock Cycles
CalDly 127 15) (min)
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870mVp_p0C; 0 10pF00.5Vp, 00000000000 50% 000 ACO 00000000 for g O 500MHz0 Vg 000000000
000000000 SDR 0000 Reyr 0 3300Q + 0.1%000000 0000000000000 1000 000 000000000
00 TaO Taun D Tmax 000000000000 000000000000000000T,0 250000 (Note 607)

" Typical Limits Units
Symbol Parameter Conditions
y (Note 8) | (Note 8) (Limits)
AC ELECTRICAL CHARACTERISTICS
Calibration delay determined by pin | See Section 1.1.1, Figure 9, (Note 31 Clock Cycles
tCalD)y 2
127 15) (max)

Note1: 0O00000O00O0O00000O0DOOO0OOO0OOOOO000O0O0000O0OOOOODOOOOOOOOO0O0O0O0OO0COOO0O00BO
go00o00o0000oob000o0o0Dmoboo0o000o00b00000000O0b0000000000000000000000O0O000O
goooooooooOOoo0oO0O00b000b0b00000oOOoo00000000O0O00bOOooObOboO00O0O0000O0OO0OOOOOOO0OOO0OBO
go0oooOooOooooOoboooooooo

Note2: [00000000DOO0DOOOGNDODRGNDO OVOOOOOOOOOO0OODOO

Note3: 00000000 OOODO (VnOOOOOODOOOO (0000 VO GNDOOOO VO V,000) 00000000000 25mAO0O0O
oooooooOoooo00oooooobooobo0o0non omA)OD00000000000 2smA0O0000O0000OOOO0O0O0OO 200000
goooOoooboomooooooooOo00boboboooooooOoooooooobob0o

Note4: 0O0000000O100pF OO00O0D0OO0OO0O0O 15kQ 000000000000000O0O000O0O000O00O00O0O220pF OOOOOOOOOO
oOooooooooono

Note5: 000000000000 0O0O0O00O0000000000AN-45000000000000 (so)b00000ooooboooooooooooooon
oooooo

Note6: 00000000000 0O00000O0DDO0O0OO00OOOOOOOOOOOOOOOOOOOOOOOOO0O0O00000000

TO INTERNAL
CIRCUITRY

Note7: 00000000000V, 000 VprOOOOOOOOOOOOODOOOOOOOOO0OOO0OO0O0OO0O000000000000000000O0O0
gooo0ooO0oo0o0omoo0bbooo0o00obo0ooboO0o0o00o00o

Note8: OO0 (Typica) 00T, 00 25000000000000000000000000O00000000 0000000000000 O00000 AOQLOO
goooooooo

Note9: 00000000 DOOOOODOOOOOOOOODOOOODOOOOODOOOOOOOOOOOO0ODOOODOOOODOODOOOODOOODOOOOOODOO
gooooOoooobooboOooOoOOOboOOoooOOOO0O0O0OO0O00000000O0Figue20000000000000000O000OOOOOOOCOO
gooO0ooooboOo0bbooOo0oOoOoOooooooooooo

Note 10: OO0 0O 000000000 O0OOO0O0D0O00O000O0OO0OO0O00O000OO0O00OOOO000000O0000O0O0O0O0O00OO0000O000
goooooobooooboob oespFO0O0O0OO0OOOOOOO 09spFOOOOOOOOODOOOOODO

Note 11: 0000000000 O000OO00O00OO00DOO0OO0O0O0OOOOO000OO
Note 12: OO OO0O0OOO0OOOOOOODOOOOO0OO0O0O0OOCOOOOOOOO0OO0O0OOO

Note 13: 00000 000000000 00000 OO0000000O0000000000C000000000000O0O00O0O000000O0O000000000
000 l.epFO0O00OOO0OOOOO

Note 14: ADCO08D5000 20 000000000000 200 LVDSOOOOOOO0OO0000O0000000000000000000000000000000O0
gooboooboobbbbbobooooobooboooooboooooo0oo (o0 b7yOOOOOO0O (bdo 00O Dd7) 000000000 1000
ooooooooooooobooooooooo

Note 15: Vp,0000000000000000 Vo0 OO OOO0000O0000MIOO (Vgg)OD 400mV (000 )000000000VegODOOOOO
oooO0oooboooLvbsOOOO (VopUUOOOOOOO40mvV (OO0 )OOOOOO
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FIGURE 3. ADC08D500 Timing — SDR Clocking
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FIGURE 4. ADC08D500 Timing — DDR Clocking
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FIGURE 5. Serial Interface Timing
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FIGURE 6. Clock Reset Timing in DDR Mode
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FIGURE 7. Clock Reset Timing in SDR Mode with OUTEDGE Low
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FIGURE 8. Clock Reset Timing in SDR Mode with OUTEDGE High
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FIGURE 9. Self Calibration and On-Command Calibration Timing
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FIGURE 10. Extended Mode Offset Behavior
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TABLE 5. DIFFERENTIAL INPUT TO OUTPUT
RELATIONSHIP (Non-Extended Control Mode, FSR
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FIGURE 11. Differential Input Drive
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VNX128A (Rev B)

NOTE: 0 0000000 JEDEC O O MS-0260 VARIATION BFBO O J

128-Lead Exposed Pad LQFP
Order Number ADC08D500CIYB

NS Package Number VNX128A
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