ANALOG 10-Bit, 40 MSPS
DEVICES A/D Converter

AD9040

FEATURES FUNCTIONAL BLOCK DIAGRAM

40 MSPS Conversion Speed
Low Power: < 1W ENCODE

On-Board T/H

2V p—p Analog Input AMPLIFIER

Digital Oscilloscopes

Professional Video BANDGAP 68IT
Communications Vour F REFERENCE ADC
Advanced Television (MUSE Decoders)
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GENERAL DESCRIPTION A

The AD9040 is a complete 10-bit sampling analog-to-digital con-  *¥re
verter (ADC) with on-board track-and-hold. The unit is de- ;
signed for low cost, high performance applications and requ
only an encode signal to achieve 40 MSPS sample rates

10-bit resolution. :

Digital inputs and outputs are TTL/CMO

analog input requires a signal of 2 V p %
driven differentially. The two-ste
AD9040 is optimized to provide thy
available while maintaining low po
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AD3040—SPECIFICATIONS
ELECTRICAL CHARACTERISTICS (v,, = ve; = +5V: Vg = Ve = —5 V; ENCODE = 40.5 MSPS, unless otherwise noted)

Test AD040IN/TP AD9040KN/KP AD9040TE/TQ
Parameter (Conditions) Temp | Level | Min Typ Max | Min Typ Max | Min Typ Max | Units
RESOLUTION 10 10 10 Bits
DC ACCURACY
Differential Nonlinearity +25°C | 1 TBD TBD 0.5 1.0 0.5 1.0 LSB
Fuil VI TBD 1.0 1.0 LSB
Integral Nonlinearity -25C | 1 TBD TBD 0.3 1.0 0.5 1.0 LSB
Full 1 VI TBD 1.0 1.0 LSB
No Missing Codes Full VI Guaranteed Guaranteed
Gain Error +25°C 1 TBD TBD TBD TBD TBD TBD | % FS
Full VI TBD TBD TBD | % FS
Gain Tempco  Full \Y ! TBD TBD TBD ppm/°C
ANALOG INPUT ‘§
Input Voltage Range ‘ +25°C | V : 2 2 2 Vpp
Input Offset Voltage L 425°C | 1 : 20 20 20 mv
Full VI ; 25 25 40 mV
Input Bias Current +25°C | 1 . 1.0 1.0 1.0 pA
Full vi 2.0 i R0 20 | pA
Input Resistance +25°C | 1T 100 <3007 100 Kk
Input Capacitance +25°C , 1T ] T 10 10 pF
Analog Bandwidth +25°C | 1II S0 i - 50 MHz
BANDGAP REFERENCE : : )
Output Voltage +25°C | 1 TBD 1.2 TBD | TBD. 12 TBD | TBD 1.2 TBD | V
Full VI TBD TBD [TBD TBD | TBD TBD | V
Temperature Coefficient Full v TBD £l TBD TBD ppm/°C
SWITCHING PERFORMANCE : By
Conversion Rate +25°C | 1 40 w0 40 MSPS
Aperture Delay (t,) +25°C | V s : 5 5 ns
Aperture Uncertainty (Jitter) +25°C |V ! 5 : S S ps rms
Output Delay (top)" +25°C | I | TBD 4 TBD TBD 4 TBD | TBD 4 TBD | ns
Full " TBD TBD TBD TBD | TBD TBD | ns
Output Time Skew! +25°C | IV 2 2 2 ns
DYNAMIC PERFORMANCE .
Transient Response +25°C | V TBD TBD TBD ns
Overvoltage Recovery Time +25°C | V TBD TBD TBD ns
Effective Number of Bits (ENOB)
fix = 2.3 MHz +25C | 1 9.0 9.0 9.0 Bits
fin = 10.3 MHz +25°C | I 9.0 9.0 9.0 Bits
Signal-to-Noise Ratio?
fin = 2.3 MHz +25°C | 1 56 58 56 58 56 58 dB
fe = 10.3 MHz +25°C | 1 56 38 56 58 56 S8 dB
Signal-to-Noise Ratio®
(without harmonics)
fix = 2.3 MHz +25C | 1 56 38 56 58 56 58 dB
fix = 10.3 MHz +25°C | 1 56 58 56 58 56 58 dB
2nd Harmonic Distortion
fix = 2.3 MHz +25°C | 1 - 70 70 70 dBc
fix = 10.3 MHz +25°C | 1 L 62 62 62 dBc
3rd Harmonic Distortion '
fix = 2.3 MHz +25C | I 70 - 70 70 dBe
fi = 10.3 MHz +25°C |1 |82 L 62 62 dBe
Two-Tone Intermodulation +25°C ; V | : dBc
Distortion Rejection® : ; TBD ; TBD TBD
Differential Phase +25°C  III ‘ 0.5 ; 0.5 Q.5 Degree
Differential Gain +25°C 1M 1 1 1 1 %
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AD9040

Test AD9040JN/JP AD9Y9040KN/KP ADYMOTE/TQ

Parameter (Conditions) Temp | Level | Min Typ Max | Min Typ Max | Min Typ Max | Units
ENCODE INPUT

Logic “1” Voltage Full VI 2.0 2.0 2.0 A%

Logic “0” Voltage Full VI 0.8 0.8 0.8 \%

Logic “1” Current Full A% 10 10 10 nA

Logic “0” Current Full A% 10 10 10 rA

Input Capacitance +25°C | V S 5 5 pF

Encode Pulse Width (High) (tgy)* +25°C | IV TBD TBD TBD ns

Encode Pulse Width (Low) (tg; )* +25°C | IV TBD TBD TBD ns
DIGITAL OUTPUTS

Logic “1” Voltage (In = 2 mA) Full VI 2.4 2.4 2.4 \%

Logic “0” Voliage (I, = 10mA) | Full | VI 0.4 0.4 04 |V
POWER SUPPLY

Vpp Supply Current Full VI TBD TBD TBD | mA

Vee Supply Current Full VI TBD TBD TBD | mA

Vss Supply Current Full VI TBD TBD TBD | mA

Vg Supply Current Full VI TBD Ly TBD TBD | mA

Power Dissipation Full VI 0.9 1.2 08 1.2 0.9 1.2 w

Power Supply T

Rejection Ratio (PSRR)* +25°C | I TBD TBD TBD TBD | mV/V

NOTES :
'Output delay measured as worst-case time from 50% point of the f: il G&EWCODE 19 50% pq;u ‘of the slowest rising or falling edge of DO-D9.
Output skew measured as worst-case difference in output delay i D,

RMS signal to rms noise with analog input signal 1 dB helew full ieaRN pecxﬁedngré@ém

*Intermodulation measured with analog input frequeniés of 2@ MHz and 3, 0 %7?% 738%&0w fuil scale.

“For rated performance at 40 MSPS, duty cycle oféncodé conind shouldhe 589

*Measured as the ratio of the worst-case cme m&ns%m voltagwa( £Mcmparamr for & 5% change in V. or Vgg.

Specifications subject to change without hegige. - — . § L
ABSOLUTE MAXIMUM RATINGS‘ e ’ T
+Vg(Vppand Vo) o ovvio oL O A
“Vg(Vggand Vgg) . . . ..o i -7V
AnalogIn ............. ... ... . ...... -Vgto +V
Digital Inputs . . ...................... 0Vito+Vg
Digital Qutput Current . . . . . ... .. ............ 20 mA
Operating Temperature
AD9040JN/JP/KN/KP . . .............. 0°C to +70°C
ADYOMOTE/TQ . ................. —55°C to +125°C
Storage Temperature . ............... —65°C 1o +150°C
Maximum Junction Temperature® . ............. +175°C
Lead Soldering Temp (10sec) . ............... +300°C
NOTES

!Absolute maximum ratings are limiting values to be applied individually, and
beyond which the serviceability of the circuit may be impaired. Functional
operability is not necessarily implied. Exposure to absolute maximum rating
conditions for an extended period of time may affect device reliability.
*Typical thermal impedances: “N” Package (Plastic DIP): 8;c = 7°C/W;
854 = 42°C/W; “P” Package (PLCC): ;. = 10°C/'W; 8,, = 48°C/W; “E”
Package (Ceramic LCC): 0, = 23°C/W; 854 = 69°C/W; “Q" Package (Ce-
ramic DIP): §;c = 25°C/W; 8, = 75°C/W.
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