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ADC12040 12-Bit, 40 MSPS, 340mW A/D Converter with Internal Sample-and-Hold
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- Typical Limits Units
Symbol Parameter Conditions
y ! (Note 10) | (Note 10) | (Limits)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 Bits (min)
INL Integral Non Linearity (Note 11) +0.7 +1.8 LSB (max)
DNL Differential Non Linearity +0.4 *1.0 LSB (max)
GE Gain Error +0.1 +*2.1 %FS (max)
Offset Error (V,y+ = Vi) -0.1 +0.9 %FS (max)
Under Range Output Code 0 0
Over Range Output Code 4095 4095
DYNAMIC CONVERTER CHARACTERISTICS
FPBW Full Power Bandwidth 0 dBFS Input, Output at -3 dB 100 MHz
fin 1 MHz, V,\, -0.5 dBFS 70 dB
SNR | Signal-to-Noise Ratio w02 Vi :
fin = 10 MHz, V| = 0.5 dBFS 69.5 66.5 dB (min)
. . . . fin = 1 MHz, V,y = -0.5 dBFS 69.5 dB
SINAD Signal-to-Noise and Distortion -
fin = 10 MHz, V= 0.5 dBFS 69 66 dB (min)
fin =1 MHz, V, = -0.5 dBFS 11.2 Bit
ENOB | Effective Number of Bits N R el
fiw = 10 MHz, Vi, = 0,5 dBFS 11.2 10.7 Bits (min)
o . fin =1 MHz, V|, = -0,5 dBFS ~-82 dB
THD Total Harmonic Distortion
fin = 10 MHz, Vi, = 0,5 dBFS -80 -67 dB (max)
fiw =1 MHz, V), = -0,5 dBFS 86 dB
SFDR Spurious Free Dynamic Range N N -
fiw = 10 MHz, V|, = 0.5 dBFS 84 68 dB (min)
fin = 9.5 MHz and 10.5 MHz
IMD Intermodulation Distorti N ‘ -75
ntermodulation Distortion cach = -8 dBES dBFS
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00000000000000 AGNDO DGNDO DR GND O 0VOV, 0 Vp OO 5VOVpr 00 3.0VOPD O 0VOVggr 00 2.0VO
forx O 40MHz0 .0 ;0 3ns0 C; 0 20pF/pin 0 D000 000000 0000000000 To0 Ty0 Tyun D Tmax 0000
00000000000000 T,0 T,0 2500000000000 0 (Note 70 80 9)

Symbol Parameter Conditions (;Zgii;) (NLOIZI:SO) (:‘::::'s)

REFERENCE AND ANALOG INPUT CHARACTERISTICS

Vewm Common Mode input Voltage Va2 \

Ci V\y Input Capacitance (each pinto | Viy= 2.5 Vdc (CLK LOW) 8 pF
GND) + 0.7 Vs (CLK HIGH) 7 pF

Vages Reference Voltage (Note 13) 2.00 10 v {min)

2.2 V (max)

Reference Input Resistance 100 M€ (min)

DCOOOOOOODOOODO

00000000000000 AGNDO DGNDO DR GNDO 0VOV, O Vp OO 5VOVpg 00 3.0VOPD O 0VOVger 00 2.0V
forx 0 40MHzO .0 0 3ns0 Cp O 20pF/pin 0 D000 000000 0000000000 To0 TyO0 Tayyn 0 Twax 0000
0000000000000 T,0 T,0 2500000000000 0 (Note 70 80 90 12)

L. Typical Limits Units
Symbol Parameter Conditions
4 ™ (Note 10) [(Note 10) | (Limits)
CLK, PD, OE DIGITAL INPUT CHARACTERISTICS
Vingty Logical “1" Input Voltage Vp = 5.25V 2.0 V (min)
Vineo) Logical “0” Input Voltage Vs =4.75V 1.0 V (max)
lingts Logical “1” Input Current Vin = 5.0V 10 pA
lineo) Logical “0” Input Current Vi =0V -10 uA
Cin Digital Input Capacitance 5 pF
D0-D11 DIGITAL OUTPUT CHARACTERISTICS
v Logical “1” Output Voltage | 0.5 mA Vo = 2.5V 23 v (min)
ogi utpu =-05m
ouT(1) 9 P! g ouT Von = 3V 57 V (min)
Vour | Logical “0” Output Voltage lour = 1.6 MA, Vpg = 3V 04 V (max)
Vour = 2.5V or 5V 100 nA
loz TRI-STATE Output Current o7
Vour = OV -100 nA
Output Short Circuit Source )
+lge Current Vaut = 0V -20 mA (min)
~lge Output Short Circuit Sink Current VouT = Voa 20 mA (min)
POWER SUPPLY CHARACTERISTICS
PD Pin = DGND, Vger = 2.0V 59 66 mA (max)
| Analog Supply C t -
A naieg supply Lurren PD Pin = Vo, 8 mA
. PD Pin = DGND 6 7.3 mA (max)
| tal Supply C t
o Digital Supply Curren PD Pin = Vo, forx = O 0 mA
L PD Pin = DGND, C, = 0 pF (Note 14) 3 mA (max)
- tal Output Suppl :
log Digital Output Supply Current PD Pin = Vo, fox = 0 0 mA
Total Power Consumotion PD Pin = DGND, C, = 0 pF (Note 15) 340 366 mwW
P PD Pin = Vo, ok = 0 40 mwW
o Rejection of Full-Scale Error with
PSRR1 | P ly R 1 58 daB
ower Supply Rejection Va = 4.75V vs. 5.25V
NR D i /10 MH
PSRR2 | Power Supply Rejection S egradapon w10 MHz, 50 dB
200 mVp  riding on V
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00000000000000 AGNDO DGNDO DR GND O 0VOV, 0 Vp OO 5VOVpr 00 3.0VOPD O 0VOVggr 00 2.0V
forx O 40MHz0 .0 ;0 3ns0 C; 0 20pF/pin 0 D000 000000 0000000000 To0 Ty0 Tyun D Tmax 0000
00000000000000 T,0 T,0 2500000000000 0 (Note 70 80 90 12)

Symbol Parameter Conditions Typical Limits Units
{Note 10) [Note 10) (Limits)
forkt Maximum Clock Frequency 50 40 MHz (min)
foux? Minimum Clock Frequency 100 kHz
teny Clock High Time 11.25 ns (min)
toL Clock Low Time 11.25 ns (min)
tcony Conversion Latency 6 Clock Cycles
Vpr = 2.5V, -45°C < T, < +85°C 16.3 ns (max)
ton Data Output Delay after Rising CLK Vor = 2.5V, Ty = +25°C 12 15.9 ns (max)
Edge Vpr = 3.0V, -45°C < T, < +85°C 15.7 ns (max)
Vpg = 3.0V, To = +25°C 11 14.9 ns (max)
tAD Aperture Delay 1.2 ns
tay Aperture Jitter 1.2 ps rms
tois Data outputs into TRI-STATE ™ Mode 4 ns
ten Data Outputs Active after TRI-STATE 4 ns
top Power Down Mode Exit Cycle 20 teik
Note1: 0DO0DO0O0000IC 00000000000 O00000000000000OOO0O000000000000000000000O000000

Note 2:
Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:
Note 9:

Note 10:

Note 11:
Note 12:
Note 13:
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gooooooOoooooooO(OOoooOoOooObcoOooOOoOoOoOOO0bOOOOOoOObOOObOOOOOOOOOOO0OOOoOoOoOobooOooOo) oo
gooobooooooooOoOooOoOoOo0oobooOoooooo

0o00000000000000000100pF 000000000000 15kxQ0000000000000000000000000 220pF 00
0Oo0oOoo0booooooboooooooooooooo

235000000000000000000000000 000000 (VPR: Vapor Phase Reflow) 00 00000000 000000 0000000
go000e0O0O000000OO0O0OOOOOODO 1B0O0000CC0O0000000O00O00OOCOO00O0O0O0O0 220000000000000
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TABLE 1. Input to Output Relationship —
Differential Input

Vin* Vin- Output
Vem = Viee/2 Veu + Vgee/2 0000 0000 0000
Vem = Vaee/d Veum + Vaer/d 0100 0000 0000

Vem Ve 1000 0000 0000
Vem + Veee/2 Vem — Vaer/d 1100 0000 0000
Vew + Vaee/2 Vem = Vieor 1111 1111 1111
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