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Industrial (-40°C < T, < +85°C) Package
ADC12DL040CIVS 64 Pin TQFP
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- Typical Limits Units
mbol Parameter it
Sy Conditions (Note 10) | (Note 10) | (Limits)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 Bits (min)
INL Integral Non Linearity (Note 11) +0.8 t 2.6 LSB (max)
DNL Differential Non Linearity +0.3 +06996 ’ LSB (max)
" . +2.5,
PGE Positive Gain Error +0.2 3.3 %F8 (max)
NGE Negative Gain Error +0.2 +3.6 %FS (max)
TC GE Gain Error Tempco -40°C £ T, < 485°C 5 ppm/°C
Vore Offset Error (Viny+ = Vin-) 0.1 0.8 %FS (max)
T
VC Offset Error Tempco -40°C<T, <+85°C 3 ppm/°C
OFF
Under Range Output Code 0] 0
Over Range Output Code 4095 4095
REFERENCE AND ANALOG INPUT CHARACTERISTICS
0.5 V {min)
Ve Common Mode Input Voltage 1.5
2.0 V (max)
VimA,
Reference Output Voltage Qutput load = 1 mA 1.5 \
VemB
c Vv Input Capacitance (each pinte | V,y =2.5 Vdc (CLK LOW) 8 pF
IN GND) + 0.7 Vyme “(CLK HIGH) 7 pF
External Reference Voltage (Note 0.8 V (min)
Veer 1.00
13) 1.2 V (max)
Reference Input Resistance 1 MQ (min)
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10 MHz Other Channel

Symbol Parameter Conditions (JSZZ':S; (NLcI>It1:t130) (:‘:::it;)
DYNAMIC CONVERTER CHARACTERISTICS
FPBW Full Power Bandwidth 0 dBFS Input, Output at -3 dB 250 MHz
fiv = 1 MHz, V;y = -0.5 dBFS 69 dB
SNR Signal-to-Noise Ratio fiw = 10 MHz, V| = -0.5 dBFS 69 67.5 dB (min)
fin = 20 MHz, V, = -0.5 dBFS 68.5 66.5 dB
fiw = 1 MHz, V| = -0.5 dBFS 68.5 dB
SINAD Signal-to-Noise and Distortion fin = 10 MHz, V,y = -0.5 dBFS 68.5 67 dB (min)
fin = 20 MHz, V|, = —0.5 dBFS 68.5 66.5 dB
fiw = 1 MHz, V) = 0.5 dBFS 11.1 Bits
ENOB Effective Number of Bits fin = 10 MHz, V, = -0.5 dBFS 11.1 10.8 Bits (min)
fin =20 MHz, V,, = -0.5 dBFS 111 10.75 Bits
fin = 1 MHz, Vi, = -0.5 dBFS -82 dB
THD Total Harmonic Distortion fin = 10 MHz, V| = -0.5 dBFS -83 -75 dB (min)
fin = 20 MHz, V|, = -0.5 dBFS -83 -75 dB
fiw = 1 MHz, V|, = -0.5 dBFS -88 dB
H2 Second Harmonic Distortion fin = 10 MHz, V), = 0.5 dBFS -86 -76 dB (min)
fin = 20 MHz, V= -0.5 dBFS -86.5 75 dB
fin = 1 MHz, V) = -0.5 dBFS -86 dB
H3 Third Harmonic Distortion fi = 10 MHz, V = -0.5 dBFS -87 -77 dB (min)
fin = 20 MHz, V) = -0.5 dBFS -86.5 -76 dB
fin = 1 MHz, V,y = -0.5 dBFS 86 dB
SFDR Spurious Free Dynamic Range fin = 10 MHz, V, = -0.5 dBFS 85 76 dB (min)
fin = 20 MHz, V, = -0.5 dBFS 84 75 dB
. . . fin = 9.6 MHz and 10.2 MHz,
IMD Intermodulation Distortion each = -6.5 dBFS 75 dBFS
INTER-CHANNEL CHARACTERISTICS
Channel—Channel Offset Match +0.3 %FS
Channel—Channel Gain Match +4 %FS
10 MHz Tested Channel; .
20 MHz Other Channel % dB (min)
Crosstalk 20 MHz Tested Channel;
’ 90 dB: (min)

www.national.com/jpn/
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00000000000 0000000000 TyO TyyD Tmax 00000 0000000000000 T,0250000000
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. Typical Limits Units
Symbol P t Condit
ymbo arameter onditions (Note 10) | (Note 10) | (Limits)
CLK, PD, OEA, OEB DIGITAL INPUT CHARACTERISTICS
Vine Logical “1” Input Voltage Vp = 3.6V 2.0 V (min)
Vin Logical “0” Input Voltage Vp =3.0V 1.0 V (max)
[N Logical “1” Input Current Vin = 3.3V 10 pA
Iinoy Logical “0” Input Current Viy =0V -10 HA
Cin Digital Input Capacitance 5 pF
DAO-DA11, DB0-DB11 DIGITAL OUTPUT CHARACTERISTICS
v Logical “1” Output Volt | 0.5 mA Von =25V 23 v (min)
ogica utput Voltage =-05m
ouT(1) g P 9 ouT Vor = 3V 27 V (min)
Vour | Logical “0" Output Voltage lour = 1.6 MA, Vg = 3V 0.4 V (max)
Vour = 2.5V or 3.3V 100 nA
loz TRI-STATE® Qutput Current
Vour = 0V -100 nA
Output Short Circuit Source
+lge Current Vour = OV -20 mA
—lge Output Short Circuit Sink Current Vout = Vor 20 mA
Cout Digital Output Capacitance 5 pF
POWER SUPPLY CHARACTERISTICS
PD Pin = DGND, Vggr = Va 58 72 mA (max)
Ia Analog Supply Current PD Pin = Vg 12 mA
- PD Pin = DGND 12 14 mA (max)
| Digital | t
D Igital Supply Curren PD Pin = Vg , foik = 0 0 mA
- PD Pin = DGND, C, =5 pF (Note 14) 12 mA
| Digital Output Supply C t
oR gital Dutput Supply Lirren PD Pin = Vp, feux = 0 0 mA
) PD Pin = DGND, C, = 5 pF (Note 15) 210 258 mW (max)
Total Power Consumption PD Pin = Vg 36 W
. ) Rejection of Full-Scale Error with
PSRR1 | Power Supply Rejection Ratio Va =27V vs. 3.6V 54 dB
ACODOODOO

000000000000000AGNDD DGNDO DR GND O 0VO V, O Vp OO 3.0V0 Vpr 00 2.5VOPD O 0VO O O Vg
00 1.0VO foy g O 40MHz0 fiy O 10MHzO (.0 .0 2ns0Cy 0 15pF/00 000000000000 000000000000000
00000000000000000000000 Ty0 TynD Twax 000000000000000000 T;0 25000000

00000 (Note 70 8090 12)00
. Typical Limits Units
Symbol Parameter
y Conditions (Note 10) | (Note 10) | (Limits)
fork? Maximum Clock Frequency 40 MHz (min)
foix2 Minimum Clock Frequency 10 MHz
ten Clock High Time Duty Cycle Stabilizer On 12.5 5° ns (min)
toL Clock Low Time Duty Cycle Stabilizer On 125 5 ns (min)
t, & Clock Rise and Fall Times Duty Cycle Stabilizer On 2 4 ns {(max)
ten Clock High Time Duty Cycle Stabilizer Off 125 10 ns {min)
tol Clock Low Time Duty Cycle Stabilizer Off 125 10 ns (min)
t, 4 Clock Rise and Fall Times Duty Cycle Stabilizer Off- 2 ns (max)
Clock
t Conversion Latenc Parallel mod 7
CONV v Y arallel mode Cycles
Data Output Delay after Risin 3.5 ns (min
top b y 9 Parallel mode 6.0 (min)
Clock Edge 9.6 ns (max)
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00 1.0VO fop g O 40MHzO fiy O 10MHzOt,0 ;0 2ns0C; 0 15pF/00 000000000000 000000000000000
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Typical Limits Units
Symbol Parameter Conditions .
v (Note 10) | (Note 10) |  (Limits)
. ) Clock
tconv Conversion Latency Multiplex mode, Channel A 7.5
Cycles
. . Clock
tcony Conversion Latency Multiplex mode, Channel B 8
Cycles
Data Output Delay after Clock . 3.5 ns (min
top P Y Multiplex mode 6.0 (min)
Edge 9 ns {(max)
tokew ABDb to Data Skew +0.5 ns (max)
taD Aperture Delay 2 ns
tas Aperture Jitter 1.2 ps rms
tois Data outputs into Hi-Z Mode 10 ns
Data Qutputs Active after Hi-Z
ten 10 ns
Mode
1.0 yF on pins 4, 14; 0.1 yF on pins
trp Power Down Mode Exit Cycle 5,6,12,13; 10 pF between pins 5, 6 1 us
and between pins 12, 13
Note1: 00000 00000C0O000O0O0O0O0DO0ODOODO0OOOO000000O0DOO0000000000000000000000000
0000000 00000000C00000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000
Note2: 0000000000000 0O0 GNDO AGNDO DGNDO ovOOOO0OOOOO0000000
Note3: 00000000000 0O000O0O0OODOOOO (ViyO AGNDOOO VO V,000)0000000000025mA0000000000
00000000000000000000 (3mA)D00000000000 2smA00COO0O0O0000000000 2000000000
Note4: 0000000000 C0OO0O0O (Tymax)d 1500000000000000 Tymax0DOOOO0OOO0DO0O0O0O0 @,;0)00000 (T,)OOO
0000000 PpMAXDO (Tymaxd Ty )8, 00000000000 6400 TQFPOOOO06,, 0 500 /WOOOOOOP,MAXO DO 25000
2WODOOD 0000000 85000 s00omWOOOOO DO OO OO000000000000000000 250mW (00000000 210mW
OTILO0000000000 40mW)0000000000000000000000000000000000000000000000000
0000 (000000000000000000000000000000000000000000000000000)00000000000
000000000000000000
Note5: 00000000000I100pF 000000000000 1.5Q 000000000000000 000000000 220pF 00000000000
0oQO0000000000000000
Note 6: 00000 000000000 C000000O0000O0OOOOOOODOOODOO0OODOOO0OOO
Note7: 0000000000 O0000000000000ONote30000000000000000OO0O V,00000000 GNDOOOOOOODO
000000000000000000000000000000 Vo0 100mvVO0000000000 GNDO 100mvO00O00000 A/DOOO0
00000000 00000000000V,0033v000000000000000000000000000000000034v000000
0oooooog
Va
o To Internal Circuitry
AGND
Note8: 00000000000 D0O0O0D0OO0O|VAO VpO 100mvVOOOOOO0C0000000000000000000000000
Note 9: VyprOO 1.0V(QVpnp0000)00000000 120000 LSBO 48uvO00000
Note 10: 00O (Typica) DO T,;0 2500000000000000000 000000 DOOO0O000 0000000000000 00000 (AoQL)OO
0o0ooooooo
Note11: 00OO0O00 (INL)O LSBOOOO0O00000000000000000000000000ODOO00OOO00000
Note 12: DOO0OO 0 OO0 TTILOO0O00000 (000000000 V.0 04vO0000000000 Viy0 24Vv)000000000
Note 13: 000000 MO00O0OO00O 08VO 1.2v0 0000000000 0000000000000000000000 LM4051CIM3-ADJ (SOT-23 00
0oo)ooooooo
Note 14: 10000 0000000000000 OO0O0C0CO00000D0000000000000000000000000000DO00 VprOOOO
0000000000 (00000)000 Ipg 00 Vpr (Cox f,0 C;x f;0...C;;x f;)) 0000000000 Vpr OO OOOOOCOCOODOOO
c,00000000000000f,0000000000000000000000
Note 15: I, 0000000000 Note 1400000000
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