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ADC10D020 Dual 10-Bit, 20 MSPS, 150 mW A/D Converter
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Typical | Limits Units

Symbol Parameter Conditions
Y ondit (Note 8) | (Note 9) | (Limits)

STATIC CONVERTER CHARACTERISTICS
INL Integral Non-Linearity +0.65 *1.8 LSB (max)
+1.2 LSB (max)
-1.0 LSB (min)
Resolution with No Missing Codes 10 Bits

+10 LSB (max)

DNL Differential Non-Linearity +0.35

Without Offset Correction -5 16 LS8 (min)
Vorr Offset Error e ey ;
. ) +2. max
With Offset Correction +0.5 15 LSB (min
GE Gain Error 4 +6 oFS ((max)

-14 %FS (min)

DYNAMIC CONVERTER CHARACTERISTICS

fiy = 1.0 MHz, V|, = FSR -0.1 dB 9.5 Bits
) ) fin = 4.7 MHz, V,, = FSR -0.1 dB 9.5 9.0 Bits (min)
ENOB | Effective Number of Bits )
fin = 9.5 MHz, V, = FSR -0.1 dB 95 Bits
fin = 19.5 MHz, V,, = FSR -0.1 dB 9.5 Bits
fiw = 1.0 MHz, V,, == FSR -0.1 dB 59 dB
SINAD Signal-to-Noise Plus Distortion fin =4.7 MHz, V, = FSR -0.1 dB 59 56 dB (min)
Ratio fin = 9.5 MHz, V,, = FSR -0.1 dB 59 dB
fin = 19.5 MHz, V|, = FSR -0.1 dB 59 dB
fiw = 1.0 MHz, V,, = FSR -0.1 dB 59 dB
. ) . fin = 4.7 MHz, V,, = FSR -0.1 dB 59 56 dB (min)
SNR Signal-to-Noise Ratio
fin = 9.5 MHz, V,, = FSR -0.1 dB 59 dB
fin = 19.5 MHz, V,, = FSR -0.1 dB 59 dB
fin = 1.0 MHz, V,, = FSR -0.1 dB -73 dB
o . fiy = 4.7 MHz, V,, = FSR -0.1 dB -73 -62 dB (min)
THD Total Harmonic Distortion
fiw = 9.5 MHz, V,, = FSR -0.1 dB -73 dB
fin = 19.5 MHz, V, = FSR -0.1 dB -73 dB
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OOooOO00Ooo0vaO vpO VprOO 3.0Vped Vyge O 1.0V cOOOOO0 OFO 0VO OSSO 3.0VO Vi (ACOOO0O0 )OO FSRO
1.0Vp_pO Cy O 15pF0 fe x O 20MHzOO OO 0000000 500 O0RgO 50Q0t, 0 te, O 4nsO0000MO0 00000000000
O00000D000000MOD0 TAO TywD TuaxOOOOOODOO0OOOO0O00O0O000000O00 T,0 2500000000
00O (Note )OI
" Typical | Limits Units
Symbol Parameter Conditions (Note 8) | (Note 9) (Limits)
fiy = 1.0 MHz, V,y = FSR -0.1 dB -84 dB
HS2 Second Harmonic fiy = 4.7 MHz, V,y = FSR -0.1 dB -92 dB
fin = 9.5 MHz, V, = FSR -0.1 dB -87 dB
fin = 19.5 MHz, V,, = FSR -0.1 dB -87 dB
fin = 1.0 MHz, V,y = FSR -0.1 dB -80 dB
HS3 Third Harmonic fin = 4.7 MHz, V,y = FSR -0.1 dB -78 dB
fin = 9.5 MHz, V, = FSR -0.1 dB -78 dB
fin = 19.5 MHz, V,, = FSR -0.1 dB -78 dB
fin = 1.0 MHz, V,y = FSR -0.1 dB 76 dB
) ) fin = 4.7 MHz, Vy = FSR -0.1 dB 75 dB
SFDR | Spurious Free Dynamic Range
fin = 9.5 MHz, Vy = FSR -0.1 dB 75 dB
fin = 19.5 MHz, V,, = FSR -0.1 dB 74 dB
. . . fing < 4.9 MHz, V,, = FSR -6.1 dB
IMD Intermodulation Distortion fnz < 5.1 MHz, Vy\ = FSR 6.1 dB 65 dB
Overrange Output Code (Vina=Vino) > 1.1V 1023
Underrange Output Code (Vine=Vin2) < =11V 0
FPBW | Full Power Bandwidth 140 MHz
INTER-CHANNEL CHARACTERISTICS
Crosstalk 1 MHz input to tested channel, 4.75 MHz input 90 4B
to other channel
;k::hnel - Channel Aperture Delay fiy = 8 MHz 85 ps
Channel - Channel Gain Matching 0.03 %FS
REFERENCE AND ANALOG CHARACTERISTICS
) ) Gain Pin = AGND 1 Ve.p
Vin Analog Differential Input Range ——
Gain Pin =V, 2 Ve.p
c Analog Input Capacitance (each Clock High 6 pF
N input) Clock Low 3 pF
An Ana?og Differential Input o7 KO
Resistance
0.8 V (min)
VReer Reference Voltage 1.0
1.5 V (max)
lrer Reference Input Current <1 A
. 1.35 V (min)
Vemo Common Mode Voltage Output 1 mA load to ground (sourcing current) 1.5
1.6 V (max)
TC Common Mode Voltage .
Vemo | Temperature Coefficignt 20 ppm/C
DIGITAL INPUT CHARACTERISTICS
Vg Logical “1” Input Voltage Vp = +2.7V 2.0 V (min)
Vi Logical “0” Input Voltage Vp = +3.6V 0.5 V (max)
I Logical “1” Input Current Viy =Vp <1 A
e Logical “0” Input Current V,. = DGND >-1 pA
DIGITAL OUTPUT CHARACTERISTICS
Vou Logical “1” Output Voltage Vog = +2.7V, loyr = -0.5 mA -\(l)?;v V (min)
Voo Logical “0” Output Voltage Vpr = +2.7V, lgyr = 1.6 mA 0.4 V (max)
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OO000000V,0O VpO VprOO 3.0Vpcd Vyee O 1.0V O OOOO OFO 0VO OSO 3.0V Vi (ACOOO0OOO )O FSRO
1.0VppO Cp O 15pF0 frp ¢ O 20MHzO O OO OO00 0000 500 0RgO 50Q0t, 0 t, O 4nsO0000MO 00000000000
OD0OO0O0O000000@MmO0 ToO TynD TuaxOOOOOOOOOOOOO0O0O0O0O00000O00 T,0 2500000000
000 (Note 7)00

Tvoi - :
Symbol Parameter Conditions ypical | Limits l{nl.ts
(Note 8) | (Note 9) (Limits)
Output Short Circuit Source Parallel Mode -7 mA
+lsc Vour = 0V ;
Current Multiplexed Mode -14 mA
Parallel Mode 7 mA
-l Output Short Circuit Sink Current |V =V
se P out bR Multiplexed Mode 14 mA
POWER SUPPLY CHARACTERISTICS
PD = LOW, STBY = LOW, dc input 47.6 55 mA (max)
Ia + 1o | Core Supply Current PD = LOW, STBY = HIGH 8.8 mA
PD = HIGH, STBY = LOW or HIGH 0.22 mA
Digital Outout Driver Subpl PD = LOW, STBY = LOW, dc input 1.3 1.4 mA (max)
igital Output Driver Supply
| PD = , STBY = 0.1
bR Current (Note 10) LOW, S HIGH mA
PD = HIGH, STBY = LOW or HIGH 0.1 mA
PD = LOW, STBY = LOW, dc input 150 169 mW (max)
. PD = LOW, STBY = LOW, 1 MHz Input 178 mwW
PWR Power Consumption
PD = LOW, STBY = HIGH 27 mwW
PD = HIGH, STBY = LOW or HIGH <1 mW
h in Full le with 2.7V to 3.6V |
PSRR1 | Power Supply Rejection Ratio Change in Full Scale wi ° Supply 90 dB
Change
Lo . Rejection at output with 20 MHz, 250 mV; o
PSRR2 | Power Supply Rejection Ratio 52 dB
wer supply el Riding on V, and V,,

ACODOODO OSU Low (DODOOOOOOOOO)

0000000V,0 VpO Vpg 00 3.0Vpel Vrgr O 1.0VpeD 0000 OF O 0VO 0S 0 0VO Vi (AC 000000 )0 FSR O
1.0Vpp C O 15pF0 fy x 0 20MHzO 0000000000 500 0Rg0 50Q0t, 0 t, 0 4ns0000M0 00000000000
00000000000M00 Ty 0 Twax 00000000000000000000000 T,0 2500000000000

(Note 7)O0
- Typical Limits Units
Symbol Parameter onditions
y Conditi (Note 8) | (Note9) | (Limits)
fouk? Maximum Clock Frequency 30 20 MHz (min)
fok? Minimum Clock Frequency 1 MHz
30 % (min)
Dut I
uty Cycle >0 70 % (max)
Pipeline Delay (Latency)
| Data 25 Clock Cycles
Q Data 3.0 Clock Cycles
t,, t Output Rise and Fall Times 4 ns
toc Offset Correction Pulse Width 10 ns (min)
Output Delay from CLK Edge to
t 13 1
op Data Valid 8 ns{max)
toia 1/Q Output Delay 13 ns
tskew I/Q to Data Delay +200 ps
tan Sampling (Aperture) Delay 2.4 ns
tay Aperture Jitter <10 ps (rms)
tvaLip Data Valid Time 21 ns
Differential V,y step from 1.5V to
Overrange Recovery Time 0\'/ erential Vi step Ir 50 ns
N PD Low to 1/2 LSB Accurate <1 ms
WuPD Conversion (Wake-Up Time)

www.national.com/jpn/




ACODOODO OSU Low (DODOODOOOODOO }ooo)

OOo00000vV,0O VpO Vpr OO 3.0VpcO Vregp O 1.0VpcOO0OOO OF O 0VO OSO 0vVO Vi (ACOO0000 )O FSRO
1.0VppO Cp O 15pF0 frp ¢ O 20MHzO O OO OO00 0000 500 0Rg O 50Q0t.. 0 t, O 4nsO0000MO0 00000000000
00000000 D000@m0O0 TynD Tyax COOOOOOO0000000000000O00 T,O0 2500000000000
(Note 7)00

Typical Limits Units

Symbol Parameter Conditions
v ' (Note 8) | (Note 9) (Limits)

¢ STBY Low to 1/2 LSB Accurate 800
wuss Conversion (Wake-Up Time) ns

ACOODODOO OSO High(OOOOODOOO)

0000000V,00 3.0Vped Vp OO 3.0 Vped Vpg 00 3.0Vped Vrge O 1.0Vpe D000 OF O 0VO 08 0 3.0VO Vi (AC
000000 )0 FSRO 1.0Vpp0 € O 15pF0 fop 0 20MHzO0 0000000000 500 0Rg 0 500, t,, 0 tg, O 4ns000010 0O
0000000000000 00000000000 TynD Tmax 00000000000000000000000 T,0 250
0000000000 (Note7)0

Symbol Parameter Conditions Typical Limits l.{ni‘ts
(Note 8) (Note 9) (Limits)
fok? Maximum Clock Frequency 30 20 MHz (min)
fouk? Minimum Clock Frequency 1 MHz
30 % (min)
Duty Cycle 50 70 % (max)
Pipeline Delay (Latency) 25 Conv Cycles
t, Output Rise and Fall Times 7 ns
toc OC Pulse Width 10 ns
ton gz’rzu\;;izlay from CLK Edge to 15 21 ns (max)
toia 1/Q Output Delay 13 ns
tao Sampling (Aperture) Delay 2.4 ns
tay Aperture Jitter <10 ps (rms)
tvaLip Data Valid Time 43 ns
Overrange Recovery Time (l?\n/fferennal Vin step from 1.5V to 50 ns
froro PD Low to 1/2 LSB Accurate <1 ms
Conversion (Wake-Up Time)
fwosn STBY Low to 1/2 LSB Accurate 800 ns
Conversion (Wake-Up Time)

Note1: 000000 DDOOOOIC ODDDOO0O0OO0DODOO0OOO0OOOOODOOOODOOO0O0OOO0DOOO0OO0000OOO0O0OO0O0O00OO0O0
oiddmooooooobooooboboooooooooooooO0oboO0oO0oOooooooooObboObooboOoObO0OoO00oOoOOOoOoOOOoOn
goooooooooooooooo0oo0opoooo0oobOoo0oOoObO0bODOOOOO0O00O0O00OOOOOO00ODODO

Note2: 000000000 O00OODOOO GNDO AGNDO DGNDO DRGND=0VOOOOOOOOOOOO0OOO

Note3: 000000000 DOOO (VnOOOOOOOODDO (OO0OO ViyO AGNDOOO VO V,OVp,O0O0)HOOOOOOOOO0OO0 25mA0O
obooooooooobboOoOooOoOOOOoOcoOooonbon ¢smA)ODO0O00000000 2smAO000O00O0O0000O0 2000000000

Note4: OO0OD0O0DOO000D0DO0DODO0OO00OO Tymax(OOD0O0OO000 :0000000000TymaxO 1500)08,, (0000000000
O00)IT,(ODOOD )OOOOOOoOOooooooO0Do0O0o00000 0000000000000 00000PpMAXO (Tymax O Ty)B ;400
000000000000000000000000000000000000000000000000000006,,0 4800 TQFPOO 760
/woooo250000000000000PpMAXDO Le4smWORSOOOOOOOOOOOO0O8SSmWOOOODOO OOOOO0000O00O
oooooooooooo i7omwW (00000000 15omWO000000000 ILVITLOOOOO0O00000 20mWO0000000O0O
goboooo0oooOooO0O0O000000000000O0O000ADCIODO200000000000000000D00000O0O (ODO0O0O0OO000O0
gooooooooooooooooobooooooooooOoOoOoOobobooOoooOoOooOOoO o ooboobboboooooooboOooooooboo
ooooo

Note5: 0000000 O0O100pF OOOOOOOOOOODO 15 0000000000000000000O0O0O0OOOO2220pF 0000000000
ooooooooooo

Note6: OO0 0O0D0O0DO0D0DDO00D00O0O0ODCO0DO0O0AN450000000000000000D0O0O00000O0DO00 000000000000
gooooboooooooooOoooooobooboo

Note7: 0O0O00O0OO0OOO0OOOOOOO0OOC0OOOOOOOOOOODOOOOOOOOOOO00OOOO03omVOOOOOOOOOOOO0CO0COO0OO0OOO0
goooboboo0ooobooooooooooOoOO000000b0DboOob00bADOOOOOOOOOODOOOOOBOOD
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FIGURE 2. The ADC10D020 is designed for use with
differential signals of 1.0 Vp_p with a common mode
voltage of 1.5V. The signal swing should not cause any
pin to experience a swing more than 300 mV beyond the
supply rails.

= or Q- Input

2000000000

Vepl VenUOOOOOOO uFO00000000CO00O0OO
uooo ouF Obooooooobobobooboooooo
coooboboooooboobOoobooboooooooooooo
goboooobooooon

Figure 400 0O0000O00O0O000O0O0O0O0OOCOOOOOO
goooooobobooobooooboboooboooobooooo
gbooobobbboombbooooooobooooooood
oooooo

Figure 5000000 Figure40 OO0 000000OOO0O0OO0O
gbooboooobooboobooooboobooooobooo
gooooObooboCooOooObOoboOb vegepOoooooo
UoooO00OO0OD0O0AGND D0O0O0O0OSF OD0DOD0O0OOO0O
gooooooo ouF bobooooooobobooooooboo
oooooooooboooo

gooobobobooooooooobOoOooobobboooo
OO0O00000O0Figuwe6oOD0OOO0O0O00O0O00000O0O 240Q
koo oooobboboooobooooooooo

I+ or Q+ input of

Single-ended
signal input ADC10D020
1 uf
,_| I__|_ 110 pF
e I= or Q- input of
- ADC10D020
36
AAA : Voy output of
ADC10D020

10k

FIGURE 3. Use of an input transformer for single-ended
to differential conversion can simplify circuit design for
single-ended signals.
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FIGURE 4. Simple Reference Biasing
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FIGURE 5. Improved Low Component Count Reference Biasing
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FIGURE 6. Setting An Accurate Reference Voltage
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FIGURE 7. The V¢o output pin may be used as an internal reference source if its output is divided down and not
loaded excessively.
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