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00 (Note 7)d
Symbol Parameter Conditions IIEIIEtI:Z)I (I{\;g::;) (Iﬂrz:lttss)
STATIC CONVERTER CHARACTERISTICS
INL Integral Non-Linearity + 0.65 + 1.9 | LSB(max)
DNL Differential Non-Linearity + 0.35 g i'é II:Z];((I;?;))
Resolution with No Missing Bits
Codes 10
Without Offset Correction 033 o LSB(mz.ix)
O 12 | LSB(min)
Vorr Offset Error ' . 0 1.5 | LSB(max)
With Offset Correction 0o4 005 | LSB(min)
. o5 0 FS(max
GE Gain Error 04 012 |o FS((min))
DYNAMIC CONVERTER CHARACTERISTICS
finO 4.43 MHz, ViyO FSRO 0.1 dB 9.5 Bits
ENOB | Effective Number of Bits finO0 10.4 MHz, ViyO FSRO 0.1dB, T, O 250 9.5 9.1 Bits(min)
finO 19.7 MHz, VijyO FSRO 0.1 dB 9.4 Bits
] ) ) ) finO 4.43 MHz, ViyO FSRO 0.1 dB 59 dB
SINAD g;gtri‘:;‘l'“"N"‘se Plus Distortion | ¢ 17 10,4 MHz, V0 FSRO 0.1 dB, T, 0 250 59 563 | dB(min)
finO 19.7 MHz, ViyO FSRO 0.1 dB 58 dB
finO 4.43 MHz, ViyO FSRO 0.1 dB 60 dB
SNR Signal-to-Noise Ratio fin O 10.4 MHz, ViyO FSRO 0.1dB, T, O 250 60 57.3 dB(min)
finO 19.7 MHz, ViyO FSRO 0.1 dB 59 dB
finO 4.43 MHz, ViyO FSRO 0.1 dB 070 dB
THD Total Harmonic Distortion finO 10.4 MHz, ViyO FSRO 0.1dB, T, O 250 0 69 O 61 dB(min)
finO 19.7 MHz, ViyO FSRO 0.1 dB 067 dB
finO 4.43 MHz, ViyO FSRO 0.1 dB 0 86 dB
HS2 Second Harmonic fiyO 10.4 MHz, Vi, O FSRO 0.1 dB 0 83 dB
finO 19.7 MHz, ViyO FSRO 0.1 dB 0 81 dB
finO 4.43 MHz, ViyO FSRO 0.1 dB g3 dB
HS3 Third Harmonic fiyO 10.4 MHz, Vi, O FSR O 0.1 dB 0o73 dB
finO 19.7MHz, VO FSRO 0.1 dB 072 dB
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0000000VADO VpOO 3.3Vped Vpgr 00 2.5Vped Vper O 1.4 VO OO00 OF O 0VO 0S80 3.3VO Vi (ACOD0D00 )
0 FSRO 1.4Vpp0 Cp O 15pF0 fop i O 40MHzO0 0 000000000 500 0Rg0 5020, 0 t, O 4ns0 00000 0000000
000000000000000000 TyyD Tuax0000000000000000000000 T,025000000000

00 (Note 7)d
- Typical | Limits Units
Symbol Parameter Conditions (Note 8) | (Note 9) | (Limits)
DYNAMIC CONVERTER CHARACTERISTICS
fiy O 4.43 MHz, VO FSRO 0.1 dB 72 dB
SFDR | Spurious Free Dynamic Range finO 10.4 MHz, VO FSRO 0.1 dB 72 dB
finO 19.7 MHz, ViyO FSRO 0.1 dB 70 dB
MD | dulation Di . finy O 8.5MHz, VijyO FSRO 6.1 dB 7 4B
ntermodulation Distortion fino O 9.5 MHz, Vi 0 FSRO 6.1 dB
Overrange Output Code (Ving Vinpg ) O L5V 1023
Underrange Output Code (Vingd Viypg ) 00O 1.5V 0
FPBW | Full Power Bandwidth 140 MHz
INTER-CHANNEL CHARACTERISTICS
Crosstalk 1 MHz input to tested channel, 10.3 MHz input to a7n dB
other channel
Channel - Channel Aperture
Delay Match finO 8 MHz 8.5 ps
Channel - Channel Gain Matching 0.1 OFS
REFERENCE AND ANALOG CHARACTERISTICS
Analoe Diff o1l R Gain Pin0 AGND 1.4 Vpp
ViN nalog Differential Input Range Gain Pin 0 V5 23 Von
C Analog Input Capacitance (each | Clock High 6 pF
N input) Clock Low 3 pF
Ry Anallog Difterential Input 135 ©
Resistance
0.6 V(mi
VREF Reference Voltage 1.4 T6 V((II:::;))
IREF Reference Input Current 01 UA
1 mA load to ground 1.35 V(min)
Vemo | Common Mode Voltage Output (sourcing current) 1.5 16 V(max)
TC Common Mode Voltage
Vemo Temperature Coefficient 30 ppm/ L
DIGITAL INPUT CHARACTERISTICS
Vi Logical “ 1" Input Voltage vpQOa 3.0V 2.0 V(min)
ViL Logical “ 0” Input Voltage vp Qo 3.6V 0.5 V(max)
Iig Logical “ 1” Input Current Vg Vp 01 HA
I Logical “ 0" Input Current Vi O DGND oo1 UA
DIGITAL OUTPUT CHARACTERISTICS
Vou Logical * 1” Output Voltage Vpr 0O 2.5V, Ioyr OO 0.5 mA El\i)DZRV V(min)
VoL Logical “ 0" Output Voltage Vpr OO 25V, Igyr 0 1.6 mA 0.4 V(max)
Output Short Circuit Source Parallel Mode 0 4.7 mA
D ISC VOUT D OV -
Current Multiplexed Mode 0o mA
01 Output Short Circuit Sink Current| Vour 0 V Parallel Mode 47 mA
utput Short Circuit Sink Curren
s¢ P ouTt DR Multiplexed Mode 9 mA
POWER SUPPLY CHARACTERISTICS
PD O LOW, STBY O LOW, dc input 70 80 mA(max)
Iz Analog Supply Current PDO LOW, STBY O HIGH 10 mA
PD O HIGH, STBY OO LOW or HIGH 0.1 mA
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OO000000V,0 VpO0O 3.3Vped VprO0O 2.5V Vyeep O 1.4 VpcOOOOO OFO 0VO OSSO 3.3VO Vi (ACOOOOO0O )
0O FSRO 1.4Vpp0 C O 15pF0 0 40MHzO 0000000000 500 0RgO 50Q0t,. O t, 0 4ns0 0000 0000000
OoOoOO0O0o0OO0O000O000moO TynD Tuax0OOOOOO0O00O0000000000000 T,0 25000000000
00 (Note 7)d

Typical | Limits Units

Symbol Parameter Conditions (Note 8) | (Note 9) | (Limits)
PDO LOW, STBY O LOW, dc input 9 10 mA(max)
Ip Digital Supply Current PD 0 LOW, STBY O HIGH 0.1 mA
PD O HIGH, STBY O LOW or HIGH 0.1 mA
Ipk g‘iﬁt{(’;ﬁt B;Wer SwpPly | pp o STBY O LOW, de input 1.9 25 | mA(max)
PDO LOW, STBY O LOW, dc input 267 305 mW (max)
. PDO LOW, STBY O LOW, 1 MHz Input 270 mW
PD Power Consumption
PDO LOW, STBY OO HIGH 30 mW
PD O HIGH, STBY OO LOW or HIGH 0.6 mW
PSRR1 | Power Supply Rejection Ratio g}ﬁzzgz in Full Scale with 3.0V to 3.6V Supply 90 dB

Rejection at output with 10.3 MHz, 250 mVp_p

Riding on V  and Vp, 32 B

PSRR2 | Power Supply Rejection Ratio

ACODOOO0O osOhO Low(OOOOOOODOOOO)

0000000V,AO VpOO 33Vped Vpr 00 2.5Vpcd Vegr O 1.4Vpe0 0000 OF O 0VO 0S 0 0VO Vi (ACOO0000 )
0 FSRO 1.4Vpp0 Cp O 15pF0 fp ¢ 0 40MHz0 0000000000 500 0RgO 50Q0t,, Ot 0 4ns0 0000000000
00000000 000000000000 Tyn0 Twax 0000000000000000000000 T,0 250000000
0000 (Note 7)0

Symbol Parameter Conditions Iﬁ;gg:g é\;:::;) (LUi?r:ittSs)
fCLKl Maximum Clock Frequency 45 40 MHz(min)
fCLK2 Minimum Clock Frequency 1 MHz

Duty Cycle 50 gg S ((E::())
Pipeline Delay (Latency)
I Data 25 Clock Cycles
Q Data 3.0 Clock Cycles
t, t¢ Output Rise and Fall Times 5 ns
toc Offset Correction Pulse Width 10 ns(min)
top ]())Zglgalﬁzlay from CLK Edge to 13 19 ns(max)
tpig I/Q Output Delay 13 ns
tSKEW 1/Q to Data Skew + 200 ps
tAD Sampling (Aperture) Delay 2.2 ns
tAy Aperture Jitter O 10 ps(rms)
tVALID Data Valid Time 7.5 ns
Overrange Recovery Time (]))\i/fferential Vi step from 1.5V to 50 ns
twUPD PD Low to 1/2 LSB Accurate 01 ms
Conversion (Wake-Up Time)
twusB STBY Lf)w to 1/2 LSB éccurate 800 ns
Conversion (Wake-Up Time)
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ACOOOO0O0O OosOHigh(OOooooooo)

0000000V,D VpOO 33Vped Vpr 00 2.5Vped Vg O 1.4Vpe0 0000 OF0 0VO 0S 00 3.3VO Vi (ACODOD0
0 )0 FSRO 1.0Vpp0 C; O 15pFD fyp ¢ O 40MHz0 0000000000 500 0Rg0 50Q0t,, O t, 0 4ns0 000000 0000
0000000000 000000000000 Tyy 0 Twax 0000000000000000000000 T,0 2500000
000000 (Note 7)0

. Typical Limits Units
Symbol Parameter Conditions L
Y (Note 8) (Note 9) (Limits)
fCLKl Maximum Clock Frequency 45 40 MHz(min)
fCLK2 Minimum Clock Frequency 1 MHz
45 0 (min)
Duty Cycle 50
ty ¢y 55 [ (max)
Pipeline Delay (Latency) 2.5 Clock Cycles
et Output Rise and Fall Times 9 ns

toc OC Pulse Width 10 ns

t Output Delay from CLK Edge to Data

oD tp Y & 16 22 ns(max)

Valid

tpig I/Q Output Delay 13 ns

tAD Sampling (Aperture) Delay 2.2 ns

tAy Aperture Jitter 010 ps(rms)

tVALID Data Valid Time 16 ns

. Differential Vy step from 1.5V
Overrange Recovery Time IN Step 50 ns
to OV

twUPD PD Low to 1/2 LSB Accurate 01 ms

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

Notel: 0000000 OOOO0IC 000000000 O0D0DOOODOMOOO0O0000000O0O00O0O0000000000OO0DOOO0OO0O0O00O00O0O0O0
oMo O0000o0000OO0d000bO0000o0bOo00o0DobO00o00O0oOoDbDOoO0obOOoOoDOOOoObDOoOOoDO DoODODDODOOO0OooDOOoOoDOo
goooopoooo0oooOoooOooobD00ooopooooooDOoOO0OoODO0OpooOOOO0OODOO0DOOO00OO0DODOODO0ODOOD O

Note2: OO0O00000COCODOOO GNDO AGNDO DGNDO VOO OODOOODOOOOODOO

Note3: O0O0O0O00OCOOOOOO (VwOOOOOODOOODOD (ODOO VWO AGNDOOO VO VAOVpOOOD)OOOoOooooO0o00 25mADO
0o0o0dooooooo0oooooOoooooooooDo smA)ODDOOOODOOD000D 25smAO000O00OCO000OO 2000000000

Note4: O0O000O0000O000COO0OOOOOO0 Tmax(OOOO0ODOO :0000000000Tymax0 1500)06,,(0000000000
00)000 T,(OO0OO0O0O)000O000o0ooooooo0Do0o0000000000000000000000PpMAXDO (Tymax Ty)0 jo
0000000000000 0000000000000000000000000000000000000000008;,0 4800 TQFPOO
760 /WOOOO250000000000000PMAXDO 1,645mWO8SO000000O0O0D000008SSmWOOOOO0DO000000000
gooooooooooooo30mw((D 0000000 2mWOD0O0O000O00OO ILVITLOOOOOOO0OOD 4omWOO0OOOODOO
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Note6: 000000000000 0O0DOODOODOOOOOOOOAN-4S000000000D0D0O0O0O0000O0DOODOODOO0O0O0O0O O00O0DOooooooao
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AGND

Note8: 000 (Typica) 10T, 00 2500000000000000000

Note 9: DO0000DOOO0000 D00000000000000D0000 AOQL (Average Outgoing Quality Level) 1 0 000 00000 00 00O Vg
0 1.4V 00000000000000000 5000000000000000 Ve 00000000000000000000000000000000
00D0000000000000000000000000000000000 LOWODOOD 03VOHIGHOODOO Vp0 03v0000000

Note 10: Ipy 000 0000000000000 0000000000000000000000000000000000000000Vp,0000000
000000000000 0000000000000000000000000000 Ipg00Ipg0 Vpg (Cox fo0 Cyx f;0..0 Cox fo, 000
0000000 Vpr 00 000000000000C,00000000000000f,0000000000000000000000
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TABLE 1. ADC10D040 Input/Output Relationships

GAIN OF 1g/Q0O 10/Q0 Output Code
0 0 Vem O 0.25%Vper Vem O 0.25%Vper 111111 1111
0 0 Vem Vem 10 0000 0000
0 0 Vem O 0.25%Vpgr Vem O 0.25%Vpgr 00 0000 0000
0 1 Vem O 0.25%Vipr Vem D 0.25%Vppe 01 1111 1111
0 1 Vem Vem 00 0000 0000
0 1 Vem O 0.25%Vpgr Vem O 0.25%Vper 10 0000 0000
1 0 Vem O 0.5%Vipp Vem O 0.5%Vigpp 11 1111 1111
1 0 Vem Vem 10 0000 0000
1 0 Vem O 0.5%VRgr Vem O 0.5%Vygr 00 0000 0000
1 1 Vem O 0.5%Vggr Vem O 0.5%Vgge 01 1111 1111
1 1 Vem Vem 00 0000 0000
1 1 Vem O 0.5%VRer Vem O 0.5%VRpr 10 0000 0000
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FIGURE 7. An Acceptable Layout Pattern
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SEE DETAIL A
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DETAIL A
DIMENSIONS ARE IN MILLIMETERS VBC48A (Rev A)

48-Lead TQFP Package
Ordering Number ADC10D040CIVS
NS Package Number VBA48A
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