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ADCO083000 8-Bit, 3 GSPS, High Performance, Low Power A/D Converter
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Package) {Thermal Pad)
128-Lead
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0000000000000000000000000000 VA0 VprOO 1.9Vpc0O0utvO 1.9VO ViyFSR (ACO O )00 0
820mVp p00C; 0 10pFO00 00 ACOOD000 00000000 fox 0 1.5GHz O 0.5Vpp 0 5000 0000000000 Vg OO
0000000000 00D0000SDR 0000Rgyr0 3300Q + 010000000 0000000000 100 000000000
0000 TaO Tyn D Tmax 00000 0000000000000 00000000 T,0 25000 00000 O(Note 6(17)

Symbol Parameter Conditions g;::gl) (kllc?:e“Z) (Ig::lttss )
STATIC CONVERTER CHARACTERISTICS
INL Integral Non-Linearity (Best fity | C Coupled, 1MHz Sine Wave Over +0.35 0.9 LSB (max)
Ranged
DNL Differential Non-Linearity DC Coupled, 1MHz Sine Wave Over +0.20 0.6 LSB (max)
Ranged
ggzzlsunon with No Missing 8 Bits
Vore Offset Error -0.20 LSB
Vorr_ADJ  |Input Offset Adjustment Range | Extended Control Mode +45 mV
PFSE Positive Full-Scale Error (Note 9) -1.6 25 mV (max)
NFSE gl)egative Fuli-Scale Error (Note ~1.00 +25 mV (max)
FS_ADJ Full-Scale Adjustment Range Extended Control Mode +20 +15 %FS
DYNAMIC CONVERTER CHARACTERISTICS
FPBW Full Power Bandwidth 3 GHz
B.E.R. Bit Error Rate 10-18 Error/Sample
Gain Flatness d.c. to 750 MHz +0.42 dBFS
d.c. to 1500 MHz +0.83 dBFS
fy =373 MHz, V|, =FSR - 0.5dB 7.2 6.85 Bits (min)
ENOB Effective Number of Bits fn =748 MHz, V,, =FSR - 0.5dB 7.0 6.6 Bits (min)
fiy = 1498 MHz, V\,, =FSR - 0.5 dB 6.5 Bits
. ) o fay = 378 MHz, V, = FSR - 0.5 dB 45 422 dB (min)
SINAD zg'i‘:"‘o'm'se Plus Distortion ¢ _ 748 MHz, vy, = FSR - 0.5 dB 44.2 40.8 dB (min)
fiy = 1498 MHz, V) = FSR - 0.5 dB 41.1 dB
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00000000000 00000000000000000 V,O VprOO 1.9VpcOOutvVO 1.9VOViyFSR(ACO O )OO O
820mVppUC O 10pFO 000 ACOODO OO0 D O00000D forg U 1.5GHz O 0.5Vpp U S0000000000000 Vg OO
0000000000000000SDROO00RggrO 33000+ 0100000000 000000000 1000000000000
0000 TaO TunD TMax D 0000 0000000000000 000000000 T,O 2500000000 O(Note 6L77)
Symbol Parameter Conditions ;I'Ny;::gl) (:':t‘:;) (:::::tss)
fiy =373 MHz, V,, = FSR - 0.5 dB 45.3 43.2 dB (min)
SNR Signal-to-Noise Ratio fiy = 748 MHz, V|, =FSR - 0.5dB 445 41.7 dB (min)
fiy = 1498 MHz, V, = FSR - 0.5 dB 41.8 dB
fy = 373 MHz, V, = FSR - 0.5 dB -57 -49 dB (max)
THD Total Harmonic Distortion fiy =748 MHz, V|, = FSR - 0.5 dB -56 -48 dB (max)
fiy = 1498 MHz, V|, = FSR - 0.5 dB -49.5 dB
fiy = 373 MHz, V= FSR - 0.5 0B -68 dB
2nd Harm | Second Harmonic Distortion fiy =748 MHz, V,, = FSR - 0.5 dB -66 daB
fiy = 1498 MHz, V|, =FSR - 0.5 dB -56 dB
fiy =373 MHz, V| = FSR - 0.5 dB -64 dB
3rd Harm | Third Harmonic Distortion fiy =748 MHz, V, =FSR - 0.5dB -58 dB
f = 1498 MHz, V,, = FSR - 0.5 dB -52 dB
fiy =373 MHz, V|, =FSR - 0.5dB 57 49 dB (min)
SFDR Spurious-Free dynamic Range  |f,y = 748 MHz, V,, = FSR - 0.5 dB 54.5 48 dB (min)
fiy = 1498 MHz, V| = FSR - 0.5 dB 52.0 dB
ANALOG INPUT AND REFERENCE CHARACTERISTICS
) 550 mVp_p (Min)
FSR pin 14 Low 600
Vi, Full Scale Analog Differential 650 mV, o (Mmax)
Input Range ) ] 770 mVp_ p (min)
FSR pin 14 High 820
870 mVp_ (max)
Vou Analog Input Common Mode Veuo Vemo - 50 mV (min)
Voltage Vemo + 50 mV (max)
Cy Analog Input Capacitance (Notes | Differential 1.08 pF
10, 11) Each input pin to ground 22 pF
95 Q (min)
Rin Differential Input Resistance 100
105 Q (max)
ANALOG OUTPUT CHARACTERISTICS
Vemo Common Mode Output Voitage |igye = £100 pA 1.26 0.95 v (min)
1.45 V (max)
v ' Vemo input threshold to set DG |V, = 1.8V 0.60 \
CMOLVL | Coupling mode V=20V 0.66 v
TC Vewo $$$gtmgd&2;:§i‘;:'°'tage T, = —40°C to +85°C 118 ppm/°C
Cioao Vomo Z‘::;Ei‘:;:ecmo load 80 pF
Bandgap Reference Output 1.2 V (min
Ves Voltagep P I3 = 100 pA 126 1.32 v ((max))
Bandgap Reference Voltage T, =-40°C to +85°C,
TC Veg Tempgerzture Coefficient ° IE,AG =100 pA 28 ppm/°C
Maximum Bandgap Reference
Cuono Ves load Capacitanc% P 80 PF
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000000 (ooo)

0000000000000000000000000000 Vo0 VprOD 1.9Vpc0OutVO 1.9VO ViyFSR (ACO D )00 O
820mVpp0C, 0 10pF0 000 ACOOD0D0 00000000 for g O 1.5GHz O 0.5Vpp 0 5000000000000 0 Vg OO
0000000000 000000SDR0000Rg;0 33000+ 0100000000 000000000 100000000000
0000 ToO Tyw D Twax 000000000000 0000000 00000000 T,0 2500000000 O(Note 6017)

. Typical Limits Units
Symbol Parameter Conditions (Note 8) (Note 8) (Limits)
TEMPERATURE DIODE CHARACTERISTICS
192 pA vs. 12 pA,
‘ T, = 25°C 71.23 mv
AVge Temperature Diode Voltage
192 pA vs. 12 pA, 85.54 v
T,=85°C ' m
LVDS INPUT CHARACTERISTICS
. V i
Sine Wave Clock 0.6 0.4 p.p (min)
. . 2.0 Vp_p (Max)
Vi Differential Clock Input Level o Von (min)
min
W I ) ) PP
Square Wave Clock 0.6 2.0 Vp.p (Max)
Iy Input Current Vin=0o0rVy=V, +1 HA
Differential 0.02 F
Cn Input Capacitance (Notes 10, 11) I re,} I P
Each input to ground 1.5 pF
LVDS OUTPUT CHARACTERISTICS
Measured differentially, OutV = V,, Vgq 680 470 mVp_p (min)
) . = Floating (Note 15) 920 mVp_ e (max)
Vop LVDS Differential Output Voltage ;
Measured differentially, OutV = GND, 380 mVp_p (min)
. 520
Vgg = Floating (Note 15) 720 MVp_p (Max)
Change in LVDS Output Swing
AVoorr Between Logic Levels *1 mv
Output Offset Voltage, _ .
Vos see Figure 1 Vgg = Floating 800 mv
Output Offset Voltage
V ’ Vgg = V4 (Note 1
os see Figure 1 Bg = Va (Note 15) 1150 mv
Output Offset Voltage Change
AVos Between Logic Levels + mv
los Output Short Circuit Current Output+ & Output- connected to 0.8V +4 mA
Zy Differential Output Impedance 100 Ohms
LVCMOS INPUT CHARACTERISTICS
Vi Logic High Input Voltage (Note 12) 0.85xV, V (min)
Vo Logic Low Input Voltage (Note 12) 0.15xV, V (max)
Cin Input Capacitance (Notes 11, 13)| Each input to ground 1.2 pF
LVCMOS OUTPUT CHARACTERISTICS
Vou CMOS H level output lon = -400uA (Note 12) 1.65 1.5 \
Voo CMOS L level output lon = 400uA (Note 12) 0.15 0.3 \'
POWER SUPPLY CHARACTERISTICS
Ia Analog Supply Current PD =Low 734 810 mA (max)
Ior Output Driver Supply Current PD =Low 300 410 mA (max)
) PD = Low 1.9 23 W (max)
Po Power Consumption -
PD = High 25 mw

www.national.com/j
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00000000 000000CC00000000B000 V.0 vprOO 1.9VpcOoutvO 1.9VvOVyFSR(ACOO H)OODO
820mVppUdC O 10pFO0 0 OO0 ACOODDODODDOOOOO00 fx O 1.5GHz O 0.5Vpp 0 50000000000000 Vg OO
0000000000000000SDROOOORExTO 3300Q + 0.100000000000000000 100Q 000000000
O0MO0 TaAO TynD Tuax 0 0000 0000000000000 O000000000 T,O0 25000 00000 O(Note 6017)
Symbol Parameter Conditions (1’-\}/;::2; (Ir:l:?::) (LL::::; )
AC ELECTRICAL CHARACTERISTICS - Sampling Clock
fou Maximum Input Clock Frequency | Sampling rate is 2x clock input 1.7 1.5 GHz (min)
foike Minimum Input Clock Frequency |Sampling rate is 2x clock input 500 MHz
tove Input Clock Duty Cycle 20:2“"(:2 ; '1”2")“t clock frequency < 1.5 50 22 :Z’ ((r:‘:;))
tc Input Clock Low Time (Note 11) 333 133 ps (min)
tvc Input Clock High Time (Note 11) 333 133 ps (min)
DCLK Duty Cycle (Note 11) 50 ;: 2((2;';))
to Sampling (Aperture) Delay :;l;l: CLK transition to Acquisition of 14 ns
tay Aperture Jitter 0.55 ps rms
oo Input Clock to Data Output Delay ] 50% of Input Clock transition to 50% of 37 ns
(in addition to Pipeline Delay) Data transition
Dd Outputs 13
Pipeline Delay (Latency) Db Outputs 14 Input Clock
(Notes 11, 14) Dc Outputs 13.5 Cycles
Da Outputs 14.5
AC ELECTRICAL CHARACTERISTICS - Output Clock and Data (Note 16)
YT LH Transition Time - Differential |10% to 90% 150 ps
thr HL Transition Time - Differential |10% to 90% 150 ps
50% of DCLK transition to 50% of Data
tskewo DCLK to Data Output Skew transition, SDR Mode x50 ps (max)
and DDR Mode, 0° DCLK (Note 11)
tosu Data to DCLK Set-Up Time DDR Mode, 90° DCLK (Note 12) 570 ps
ton DCLK to Data Hold Time ~ | DDR Mode, 90° DCLK (Note 12) 555 ps
AC ELECTRICAL CHARACTERISTICS - Serial Interface Clock
fscik Serial Clock Frequency (Note 11) 67 MHz
tss Data to Serial Clock Setup Time [(Note 11) 25 ns (min)
ts Data to Serial Clock Hold Time |(Note 11) 1 ns (min)
Serial Clock Low Time 6 ns (min)
Serial Clock High Time 6 ns (min)
AC ELECTRICAL CHARACTERISTICS - General Signals
t3r Setup Time DCLK_RST+ (Note 12) 90 ps
i Hold Time DCLK_RST+ 30 ps
towr Pulse Width DCLK_RST+ (Note 11) 4 CLK<+ Cyc. (min)
D S el [ 1 -
teaL Calibration Cycle Time 1.4x105 CLK+ Cyc.
toaL L CAL Pin Low Time See Figure 8 (Note 11) 80 CLKzx Cyc. (min)
tcaL H CAL Pin High Time See Figure 8 (Note 11) 80 CLK+ Cyc.(min)
tcaiply ;ﬁ":’;t'o” delay determined by | qoe Section 1.1.1, Figure 8, (Note 1) 225 | CLK Cyc.(min)
toary ;‘;":’;m“ delay determined by | q.o Section 1.1.1, Figure 8, (Note 11) 231 |CLKs Cyc.(max)
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Note1: 0O0O0O0000000000000000000000000000000000000000000000000000000000000000
Jo00d000dddo0D0dobOdODOoddDoOdddoDoddoooOD0dooooooD00ddD0d000odobLDoOooDooooooaa
O0O0000oOo00O0O00000000000000000000000000OODOO0DOO000DOO000DOLO0000O000OOoDoOODOOOO
00000000 O000oOdoOoooo

Note2: O00000000C0OO0OOOOGNDDDRGNDO OVOOOODOOODOD0DO00O00O

Note3: 000000000000 (VOOOOOOOOODOO (0000 VO GNDOOOO VO V,000)00000000000 25mA 000
goooboooobooooooDobobooboboOooDo ¢smA)OD0ODDOOOODOOO 2smADDOOOOOOOOCOOOOOO 2000000
Od00000DOOooDoooodoooOooodooooo0oooooDooooooan

Note 4: goooooooOolecopF 00000000 1.5kKQ 000000000000 0O0000 0000000000 OOo220p0F000000OOOOGO
goooooooao

Note5: 000000000 00000O00000O0O000O00000O0DOOOOOOOOO

Note6: 00000000000 O00DOOOOOOO0O0ODOODOOOOODOODOOOO0OO0OODOOOO0OOO0O0DOOOO00ODOOO0N

TO INTERNAL
CIRCUITRY

Note 7: 0o0000000000v,000 vpp 0000000000 000000000000000000000000000000000000000
goooooDoOOo0OooooDoD0oOo0ooooogDooooooooa

Note8: 0O 00O (Typica)hO T, O 25000000000000000000000000000O00000 DODOOCOOOOOOOO0O0O0000 AOQLOODO
gooooooo

Note 9: 0O 0O000000O00CO0OOODOODOOOOOOOODOODOOOOOOOOOOO0OOO0OODOOOOOO0ODOOOOOOOOOO0DOOOOOOO0O
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FIGURE 10. Extended Mode Offset Behavior
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TABLE 5. Test Pattern by Output Port

Time Da Db Dc Dd OR Comments
TO 0th 02h 03h 04h 0
T FEh FDh FCh FBh 1
T2 01h 02h 03h 04h 0 Pattern Sequence n
T3 FEh FDh FCh FBh 1
T4 01h 02h 03h 04h 0
T5 01h 02h 03h 04h 0
T6 FEh FDh FCh FBh 1
17 01h 02h 03h 04h 0 Pattern Sequence n+1
T8 FEh FDh FCh FBh 1
T9 01h 02h 03h 04h 0
T10 0th 02h 03h 04h 0
T11 Pattern Sequence n+2

Note: 1000 0000000000000 DOO0O0O0DODOMDOOODODO00000O0OO
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FIGURE 11. Differential Data Input Connection
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FIGURE 12. Single-Ended to Differential signal
conversion with a balun-connected transformer
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TABLE 7. D.C. Coupled Offset Adjustment

Unadjusted Offset Resistor Value
Reading
OomV to 10mV no resistor needed
11mV to 30mV 20.0kO
31mV to 50mV 10.0kQ
51mV to 70mV 6.81kQ
71mV to 90mV 4.75kQ2
91mV to 110mV 3.92kQ
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FIGURE 14. Differential Sample Clock Connection
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FIGURE 15. Non-Spiking Power Supply
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