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00000000000000 AGNDO DGNDO DR GNDO 0VOV, 0 Vp OO 33VOVpr 00 2.5VOP, 0 0VO O 0 Vygp D
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00000000000 0000000000 TyO TynD Tmax 000000000000000000 T,0 250000000
00000 (Note 70 801 9)

- Typical | Limits Units

Symbol Parameter Conditions (Note 10) {Note 10) (Limits)
STATIC CONVERTER CHARACTERISTICS

Resolution with No Missing Codes 14 Bits (min)
INL Integral Non Linearity (Note 11) +1.5 +3.8 LSB (max)
DNL Differential Non Linearity +0.5 +1.0 LSB (max)
PGE Positive Gain Error 0.3 +3.3 %FS (max)
NGE Negative Gain Error 0.4 +3.3 %FS (max)
TC GE | Gain Error Tempco -40°C<T,<+85°C 25 ppm/°C
Vore Offset Error (Vin+ = ViN-) -0.06 +1.0 %FS (max)
$§FF Offset Error Tempco -40°'C < To < +85°C 15 ppm/°C

Under Range Output Code 0

Over Range Output Code 16383
REFERENCE AND ANALOG INPUT CHARACTERISTICS
Vem Common Mode Input Voltage 15 0.5 V (min)

2.0 V (max)

Vam Reference Output Voltage Output load = 1 mA 1.5 \"

VN Input Capacitance (each pinto | V,y = 1.5 Vdc (CLK LOW) 11 pF
Cn GND) £05V (CLK HIGH) 45 F

- P!

External Reference Voltage (Note 0.8 V (min)
VRer 1.00

13) ) 1.2 V (max)

Reference Input Resistance 1 MQ (min)
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O0000oooOoond (ooo)

00000000000000 AGNDO DGNDO DR GND O 0VOV, O Vp OO 3.3V0 Vpg 00 2.5VOP, 0 0VO O O Vegr D
0 1.0VO fp ¢ O 40MHz0 fyy O 20MHz (0 0.5dBFS)0t,0 0 2ns0C; O 15pF/00000000000000000000000
000000000000000000000 TyO Ty D Twax 00000 0000000000000 T,0 250000000
00000 (Note 70 80 9)

- Typical | Limits Units
Symbol Parameter Condition
4 fiions (Note 10) [Note 10) (Limits)
DYNAMIC CONVERTER CHARACTERISTICS
FPBW Full Power Bandwidth 0 dBFS Input, Output at -3 dB 150 MHz
fin = 10 MH 74 dB:
SNR Signal-to-Noise Ratio i z °
fin = 20 MHz 73.3 7.7 dBc
SINAD Signal-to-Noise Ratio and fin = 10 MHz 735 dBc
Distortion fin =20 MHz 73 715 dBc
fin = 10 MH 12 i
ENOB | Effective Number of Bits w = 10 MHz Bits
fin = 20 MHz 11.9 11.6 Bits
fin = 10 MH -86
THD | Total Harmonic Disortion N z dBe
fin = 20 MHz -86 =77 dBc
fin = 10 MH -93 dB:
H2 Second Harmonic Distortion N z °
fin = 20 MHz -91 -80 dBc
. . . fin = 10 MHz -90 dBc
H3 Third Harmonic Distortion
fin = 20 MHz -94 -80 dBc
fin = 10 MHz 90 dB
SFDR Spurious Free Dynamic Range N ©
fin = 20 MHz 90 80 dBc
. " . fin = 9.6 MHz and 10.2 MHz,
| I -7
IMD ntermodulation Distortion each = —6.5 dBFS 9 dBFS

DCOO0OOODODOODODOO

00000D000000000 AGNDO DGNDO DR GND O 0VOV, O Vp 00 33V0 Vpr 00 2.5VOP, 0 0VO O 0 Vggg D
0 1.0VO fop i O 40MHz0 iy O 20MHz0 t,0 t0 2ns0 ¢ 0 15pF/000 0000000000 0000000000000000
0000000000000 00 Ty,0 Ty D Tuax 00000000 MO000000000 T,0 25000000 00000 O(Note

70 809)
- Typical Limits Units
Symbol P t t
ymbo arameter Conditions (Note 10) | (Note 10) (Limits)
CLK, PD DIGITAL INPUT CHARACTERISTICS
Viney Logical “1” Input Voltage Vp = 3.6V 2.0 V (min)
Vineo) Logical “0” Input Voltage Vp = 3.0V 1.0 V (max)
lingr) Logical “1” Input Current Vin = 3.3V 10 pA
line) Logical “0” Input Current Vin =0V -10 A
Cin Digital Input Capacitance 5 pF
DO0-D13 DIGITAL OUTPUT CHARACTERISTICS '
. Vpg = 2.5V 2.3 V (min)
V Logical “1” Output Voltage | =-0.5 mA
ouT(1) g pu g ouT Vor = 3V 27 V (min)
VouTy | Logical “0” Output Voltage loutr = 1.6 MA, Vpg = 3V 0.4 V (max)
Output Short Circuit Source
+lge Current Vout = 0V -10 mA
—lse Output Short Circuit Sink Current Vout = VbR 10 mA
Cout Digital Output Capacitance 5 pF
POWER SUPPLY CHARACTERISTICS
PD Pin = DGND, Vggg = V 63 86 mA (max)
I v C U, VREF A
A Analog Supply Current PD Pin = V,, 45 mA
- PD Pin = DGND 8 12 mA (max)
1 D ly G
D igital Supply Current PD Pin = Vo , foLc = 0 0 mA
- PD Pin = DGND, C, = 5 pF (Note 14) 4 mA
| D
DR igital Output Supply Current PD Pin = Vg, foix = 0 0 mA
Total Power Consumption PD Pin = DGND, C_ = 5 pF (Note 15) 235 323 mW (max)

www.national.com/jpn/




DCOOOOOOOODODOONO (ooo)
00000000000000 AGNDO DGNDO DRGNDO 0VOV, 0O Vp OO 3.3vVOVpr 00 2.5VOPp 0 0VO O O VgerO
0O 1.0VO fe g O 40MHzO i O 20MHzO t. 0 t.0 20s0 Cp O 15pF/ 00 000000000000 0000000000O0O000O0
000000000 000@mO0 Ty0 TynD Tyax 0 OOOO0 000 M OO0O0000O00 1,0 2500000000000 O(Note
7080 9)
- Typical Limits Units
Symbol Parameter Conditions
v (Note 10) | (Note 10) |  (Limits)
Power Down Power Consumption PD Pin = Vp, clock on 15 mwW
. . Rejection of Full-Scale Error with
PSRR | Power Supply Rejection Ratio 72
Pply ) VA =3.0V vs. 3.6V dB
ACOODOOO
00000000000000 AGNDO DGNDO DRGNDO 0VOV, O Vp OO 3.3VOVpe OO 2.5VOPR 0 0VO O O VgD
0 1.0VO fe g O 40MHzO i O 10MHzO .0 t.0 20s0 Cp O 15pF/ 000 0000000000000000000000000O0
0000000 000b0MmoO0 T,0 Tune Tuax 00000 OO000O000000000 T,0 25000000000000
(Note 700 801 901 12)
- Typical Limits Units
Symbol Parameter Conditions
y (Note 10) | (Note 10) |  (Limits)
foLk Maximum Clock Frequency 40 MHz (min)
fouk2 Minimum Clock Frequency ’ 5 MHz
ten Clock High Time Duty Cycle Stabilizer On 125 5 ns (min)
toL Clock Low Time Duty Cycle Stabilizer On 12.5 5 ns (min)
ten Clock High Time Duty Cycle Stabilizer Off 125 10 ns (min)
toL Clock Low Time Duty Cycle Stabilizer Off ) 125 10 ns (min)
tconv Conversion Latency 7 Clock
Cycles
Data Output Delay after Rising
t .
oD Clock Edge 6 9.6 ns (max)
tan Aperture Delay 2 ns
tay Aperture Jitter 0.7 ps rms
. i 0.1 uF on pins 30, 31, 32; 10 uF
t Power Down Mode Exit Cycle
PD Y between pins 30, 31 280 HS
Note1: DODOO0OO0OOOOIC 00000000000 00000DO000000000000000000000000000000000000
000000000000 000000000000000000000000000000000000000000000000 00000000
0000000000000000000000000000000000000000000000000000000000000000000
Note2: 0000000000000 OD GNDO AGNDO DGNDO 0VOOD0OO0000O00000000
Note3: 000000000000 (V)DOOOODOOODOOO (VO AGNDOOD VO V)OOOOOOOOD00 25mA0000000000OO
00000 0000000000000 (50mA)000000000000 25mA0000000000000000 2000000000
Note4: 00000000 O0O0C0O0O00 (Tmax)0 150000000000000 (PpMAX)OOTmax0000000000000 @,,) 00000000
PpMAX 0 (Tymax 0 Tp)8 ;4 0000000 0000000000000000000000000000000000000000000000
0000 (00000000000000000000000000000000000000000000000000O0 )0 0000000000
000000000000000000
Note5: 0000000000 OOOOODOOON00pFOI0000000000D0 1.5kQ0000000000000000 000000000 220pF 00
0000000000 QO0O00000000000000
Note 6: 00000 DOIDIND0DDOONOO0ODOONOONODONNOO0DDODONO0ODOODOOOOOOO0
Note7: 000000000 O0DOO00000000000000Nete300000000000000000000 V,00000000 GNDOODOOO
000000000000000000000000000000000000 VA0 100mV 000000 GNDO 100mvV 0000 0000 A/DOO
00000000000000000000V,0033v0000000000000000000000000000000000 3.4v00000
ooooooooo
VA
o To Internal Circuitry
AGND
Note8: CO00ODDO0OODOODOOOOO|VAO VpO 100mvVOOOODOO0O0O000000000000000000000C0C 0000000
Note 9: Vppr OO 1.0VQVp, 0000 )00000000 140000 1LSBO 122,19 VOOO0OO
Note 10: 000 (Typica) DOT,0 250000000000 0000000000000D0000000 000000000000000000 AOQLOOO
oooooooog
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Note 12:
Note 13:

Note 14:
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000000 000TTLODDO0000 (000000000 v Oo04vOoDO0OO0000000 VO 24v)000000000

000000000000 MmMo0000000 0.8vDO 12v00000000000000D000000000000000000000 LM4051CIM3-ADJ
(SOT-23 00000 )OO0 00000

Iy 0000 00000000000000000000000000000000000000000000000000000000Vp,,0000
0000000000000000000000000000000000000000000 Ipg00Ipg0 Vpr(CoX fo0 1% f;0..Cyyx f;,)00
00000000 Vpe 00000000000000C,00000000000000f,0000000000000000000000

Ipg 0000000000 Note 140000000000
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