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Symbol Parameter Conditions (;zfelﬁ:) (Nl;::::so) (I:'::nttss)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 Bits
INL Integral Non Linearity Best Fit Method +1.2 4.0 LSB (max)
-3.3 LSB (min)
DNL Differential Non Linearity No missing codes +0.4 13 LSB (max)
-1.0 LSB (min)
" +5.7 %FS (max)
o S Eror Positive Error 0.15 2 %FS (min)
Negative Error +0.4 +5 %FS (ma‘ix)
-3.7 %FS (min)
Offset Error (Vin+ = Vin-) 402 +1.7 %ES (max)
-0.6
Under Range Output Code 0 0
Over Range Output Code 4095 4095
REFERENCE AND ANALOG INPUT CHARACTERISTICS
0.5 V (min)
Vem Common Mode Input Voltage 1.65 20 V (max)
c V,n Input Capacitance Viy = 1.0 Vdc (CLK LOW) 8 pF
IN (each pin to GND) +1Vpp (CLK HIGH) 7 pF
0.8 V (min)
VRer Reference Voltage (Note 12) 1.0 15 V (max)
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00000000000000 AGNDO DGNDO DR GND O 0VO V, 0 Vi 00 3.3V Vpg 00 2.5V0 PD O 0V Vgge 00 O
0 1.0VO Vey O 1.65VO Rg O 100Q 0 foy ¢ 0 80MHzO .0 0 2ns fiy 0 70MHz0 €, 0 15pF/000 0000000000 000
00000000 Ty0 Ty D Twax 000000000 MO00000000000 T,0 25000000 00000 O(Note 70RIHII0)

Typical Limits Units

Symbol Parameter Conditi
ym onditions (Note 10) | (Note 10) | (Limits)

DYNAMIC CONVERTER CHARACTERISTICS

BW Full Power Bandwidth -0.5 dBFS Input, Output at -3 dB 450 MHz

fin = 10 MHz, Differential V,y = —0.5 dBFS 66 64 dB (min)
. . . fin = 40 MHz, Differential Vy = 0.5 dBFS 65 dB

SNR Signal-to-Noise Ratio . ) .
fin = 70 MHz, Differential V,y = -0.5 dBFS 65 63 dB (min)
fin = 150 MHz, Differential V, = -0.5 dBFS 63 dB
fin = 10 MHz, Differential V,y = —0.5 dBFS 66 63 dB (min)
fin = 40 MHz, Differential V,y = -0.5 dBFS 64.5 dB

SINAD | Signal-to-Noise & Distortion N , SO _
fin = 70 MHz, Differential V, = -0.5 dBFS 64 62.7 dB (min)
fin = 150 MHz, Differential V\ = -0.5 dBFS 62 dB
fin = 10 MHz, Differential V,y = -0.5 dBFS 10.7 10.2 Bits (min)

) . fin = 40 MHz, Differential V,y = 0.5 dBFS 10.4 Bits

ENOB | Effective Number of Bits . . . .
fin = 70 MHz, Differential V) = -0.5 dBFS 10.3 10.1 Bits (min)
fin = 150 MHz, Differential V,y = -0.5 dBFS 10.0 Bits
fin = 10 MHz, Differential V,y = -0.5 dBFS =77 -66 dB (max)
fin = 40 MHz, Differential V,y = -0.5 dBFS -74 dB

THD Total Harmonic Distortion N z ' eren !a N
fin = 70 MHz, Differential V,y = —0.5 dBFS AN -65 dB (max)
fin = 150 MHz, Differential V,y = -0.5 dBFS -70 dB
fin = 10 MHz, Differential V,y = -0.5 dBFS -80 -68 dB (max)
fin = 40 MHz, Differential V| = 0.5 dBFS -80 dB

2nd Second Harmonic Distortion N ' N

Harm fin = 70 MHz, Differential V,, = -0.5 dBFS -80 -65.5 dB (max)
fin = 150 MHz, Differential V,y = -0.5 dBFS -79 dB
fin = 10 MHz, Differential V, = -0.5 dBFS -84 -69 dB (max)

3rd . o . fin = 40 MHz, Differential V,y = -0.5 dBFS -81 dB

Third Harmonic Distortion . .

Harm fin = 70 MHz, Differential V)5 = —0.5 dBFS -79 -66 dB (max)
fin = 150 MHz, Differential Vy = -0.5 dBFS -78 dB
fin = 10 MHz, Differential V,y = -0.5 dBFS 80 68 dB (min)

) . fin = 40 MHz, Differential V,y = -0.5 dBFS 77 dB

SFDR | Spurious Free Dynamic Range . . .
fin = 70 MHz, Differential V,y = -0.5 dBFS 74 -65.5 dB (min)
fin = 150 MHz, Differential V,y = -0.5 dBFS 73 dB
fin1 = 19.6MHz, f,,,2 = 20.5 MHz, 66 " dBFS

Int lation Distorti
IMD ntermodulation Distortion each = -6.0 dBFS

CLK, PD, OF DIGITAL INPUT CHARACTERISTICS

Viney Logical “1” Input Voltage Vp = 3.3V 2.0 V (min)
Vinoy | Logical “0” Input Voltage Vp =3.3V 0.8 V (max)
lingty Logical “1” Input Current Vvt Vin- = 3.3V 10 pA
lingo) Logical “0” Input Current Vint, Vin— = 0V -10 pA
Cin Digital Input Capacitance 5 pF
D0-D11 DIGITAL OUTPUT CHARACTERISTICS
Vig —
Vourq | Logical “1” Output Voltage lout = 0.5 MA OD:B V (min)
Vouro | Logical “0” Output Voltage lour = 1.6 MA 0.4 V (max)
Output Short Circuit Source

= - A
+Hse Current Vour = 0V 20 m
-lsc Output Short Circuit Sink Current | Vo1 = 2.5V 20 mA
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00000000000000 AGNDO DGNDO DR GND [ 0VO V, 0 Vi 00 3.3V Vpg 00 2.5V0 PD O 0V Vgge 00 O
0 1.0VO Vey O 1.65VO Rg O 100Q 0 foy ¢ 0 80MHzO .0 0 2ns fiy 0 70MHz0 €, 0 15pF/000 0000000000 000
00000000 Ty0 Ty D Twax 000000000 MO00000000000 T,0 25000000 00000 O(Note 70RIHII0)

Symbol Parameter Conditions Typical Limits Units
(Note 10) | (Note 10) | (Limits)
POWER SUPPLY CHARACTERISTICS
PD Pin = DGND 120 168 mA (max)
| Analog Supply C t
A g Supply Lurren PD Pin = Vpr 10 mA
. PD Pin = DGND 6 1.5 mA (max)
| Digital Supply C t
D 'gital Supply Lurren PD Pin = Vpr 5 mA
- PD Pin = DGND, f;, = 0, (Note 13) <1 mA
| Digital Output Suppl t n
DR igital Output Supply Curren PD Pin = Vg 0 mA
Total Power Consumption PD P!n = DGND, C, =0 pF (Note 14) 425 590 mW (max)
PD Pin = Vpg 50 mwW
- . Rejection of Full-Scale Gain Error
PSRR1 | Power Supply Rejection Rati
pply ejection Rallo | change with V4 = 3.0V vs. 3.6V M dB
ACODOOODO

00000000000000 AGNDO DGNDO DRGND O 0VO V, O Vi 00 3.3VO Vpr 00 2.5VO0 PDO 0VO Vg D0 O
0 1.0VO Vey O 1.65VORg O 100Q0 foy ¢ 0 80MHz0 t, 0 0 2ns0 fiy 0 70MHz0 C; 0 15pF/000 0000000000 000
00000000 Ty0 TayynD TwaxD 00000000 MO00000000000T,025000000 00000 ONote 73O 001)

Typical Limits Units
Symbol Parameter Conditions L
Y (Note 10) | (Note 10) | (Limits)
Maximum Clock Frequency 80 MHz (min)
Minimum Clock Frequency 10 MHz
60 % (max)
Clock Duty Cycle .
ty Cy 40 % (min)
ten Clock High Time 5.5 ns (min)
teL Clock Low Time 5.5 ns (min)
Clock
t Conversion Latenc: 6
CONV y Cycles
¢ Data Output Delay after Rising Vpr = 2.5V 5.2 8.3 ns (max)
op CLK Edge Vg = 3.3V 48 7.5 ns (max)
tan Aperture Delay 2 ns
tay Aperture Jitter 0.7 ps rms
0.1 pF on pins 30, 31, 32
t Power Down Mode Exit Cycle PV 1 S
PD 4 and 1.0 pF from pin 30 to 31 H
Note1: 000000000000 0O00000OOO0OO0OOONOOOO0DODOONNONDOOOOONO0OONDNO0O00OO00OD0OoOOOOn
00000M0000000000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000000000000000
ooooo
Note2: 000000000000000 GNDO AGNDO DGNDO 0vOO 0000000000000
Note3: 000000000 ODO (VOODOOOOOOODODO (ViyD AGNDOOO VO VAOVpO Vpp)0OOOOOOOOO0 25mAO0O0O000O
00000000000 0000000000000 (5mA) 000000000000 25mAD00O000000000000C 2000000000
Note4: 0000000 D0O000DCO0O0C0O0O000 Tmax(00O0O0000 :0000000000Tymax0 1500)00,,(00000000000
0)000 T,(OOO00)0DOODOOOD0000000000000000000000000000000000PpMAXD (Tymax O Ty)0 5,00
00000000000000000000000000000000000000000000000000000000000000000
0000000000000 (000000000000000000000000000000000000000000000000000 )00
0000000000000 00000000000000
Note5: 0000000000000000000100pF000000000000 1.5QO000000000000000 000000000 220pF00

000ooooooob oOo0oooobooooooooo
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Note 6:

Note 7:

Note 8:
Note 9:

Note 10:

Note 11:

Note 12:

Note 13:

Note 14:

ACOO0O0O0O (ooo)

235000000000000000000000000 000000 (VPR: Vapor Phase Reflow) 00 00000000 00000O0 OOOOOCOO
0o0boDbeo0O0OO0OOOOOOOODOOOOIBO0O000OOO0OOOOODOO0O OO0O0OO0O0O00D00O0O0 2200000000000O0O
1B300000000000000000000b0 100001000000

Oo0ooooooobOob0ob0ooodoobOobooO0b000b000Nete300000000000000000O00O v,00000000 GND
0oo00000bo000000bb0b0000000000000000000000 v,0 100mV 000000 GNDO 100mVO000000O00O
ADbOO0O00000000000000000000VvV,,033vO000000000000000000000000000000C0OO 34v0O0
oooooooocooa

TO INTERNAL

/0 CIRCUITRY

000000000000000000 Vo0 Vp/O 100mvO000000000000000000000000000000000000
Vrer 0O 1.0V 2V, 0000 )00000 000120000 1LSB O 488V OOO00 O

000 (Typica) DO T, 0 T;0 25000000000000000C000 000CC0DCO0O0000 OD00000000COO0OO0OO0O0OO000 AOQL
ooOooooooooo

o0oooooooTTLobooooo (ooooooooo vy 0 o4vo 000000000 viyd 24v)000000000

0000000000 o000000000000 o.8v O 15v O0O0O000000OOCOOOOOOCOOODOODOOOOOOOOOOO0000000O0
LM4051CIM3-ADJO0O0 LM4051CIM3-1.20 0000000

I, 0000 00000000000000000000000000000000000000000000000000000000Vp,,0000
0000000000000000000000000000000000000000000 Ipg00Ipg0 Vpr(Cex fo0 Cyx f0...Cpyx f;,)00
00000000 Vpr 00 000000000000C,00000000000000f,0000000000000000000000

000000D00000000D00000000000 Note 130000000000
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0000000000000

00000000 (FULL POWER BANDWIDTH) O O0OO0O
oboooooooooooobooooooooooooooo
oooooooobsdBOboobooooooooooboon
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oooooooobobobooobooboomoo
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oo oobobooooobobobooobboobobboboobo
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ADO00O02000000000000000000000
goooooooooooboooooboo20000000
ooooi10oo0oo0oo0o00oo0oboobooo 20000 30000
gobO0o0o0oobooooboooboo MbOOO dBFSOO
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oooooooooo

0000000000 (NEGATIVE FULL SCALE ERROR)
00000000000000000000000000000
0 (ViygD Viyg )O0005LSBO0 00000000000

00000 (OFFSET ERROR) O OO0 01 1111 111100
oo 1000000000 OO OOOOOOOOOOOOCOOOOO

000000 (OUTPUT DELAY) DO DO0000OOOOOOO
ubobooobbboooboooobooooobobooobooo
oooogoo

00000000000 (PIPELINE DELAY: LATENCY) O OO
gbooooboooooooboboobobooooboboooo
goboobopbobooobooobobbooobooobooboooooboooo
goooooobooooboooboOobboboooooboooobooo
ooooonooooobooboooooooooooooooo
goooboobobobbobooboooooobooboobobooo
gbobobbbbbobooobobooboao o
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gbobooooooooooobooboboboon rsLse)i
gooboooooooocoo
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00 /0000 (SIGNAL TO NOISE RATIO: SNR) 0 0000
ooobo200000000000O000DCOOOOOO
ooooooooboooooooocooooooooo
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120000000000000000 DCOOO0OOOO
0000000M0000000000000000000
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2000100000000000DOODOODOODODOOO0O0OO
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gooooooooo

"2+ 1A 2
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At

O000A, 000000 (00)0000000 (RMS O )0
Ap 00 Apy 0000000 200000000000000
ooooo
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