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0ooooo
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0000000000 (Vpg)

VAOVp 6.5V
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ooooooooO 003VO V0000 VpO 0.3V Vin oo
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00000000000000 AGNDO DGND O DR GND O 0VOV, O Vi 00 5VOVpr 00 3.0VOPD O 0VOVger 00 2.0V
forx 0 10 MHZO t,0 0 3ns0C 0 25 pF/pin 0 0000000000 00000000000 Ta0 Ty0 Tyun 0 Twax 0 000
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<100mV

Symbol Parameter Conditions (;Z:Zia(;) (NL(;:ZI:SO) (Sr’::tss)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 Bits {min)
INL Integral Non Linearity (Note 11) +0.5 +1.5 LSB (max)
DNL Differential Non Linearity +0.3 +0.9 LSB (max)
GE Gain Error +0.2 2.9 %FS (max)
Offset Error (Vy = Vny—) -0.1 1.75 %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 fin = 4.4 MHz, V,y = -0.5 dBFS 70 daB
fin = 10.1 MHz, V,, = -0.5 dBFS 70 66 dB (min)
fin =1 MHz, Vi = 0.5 dBFS 70 daB
SINAD Signal-to-Noise and Distortion fin = 4.4 MHz, V, = -0.5 dBFS 70 dB
fin = 10.1 MHz, V,,, = -0.5 dBFS 69 66 dB (min)
fin =1 MHz, Vy = -0.5 dBFS 114 dB
ENOB Etfective Number of Bits fin = 4.4 MHz, V,, = -0.5 dBFS 114 dB
fin = 10.1 MHz, V,, = -0.5 dBFS 113 10.7 dB (min)
fin = 1 MHz, V| = -0.5 dBFS -88 dB
THD Total Harmonic Distortion fin = 4.4 MHz, V, = -0.5 dBFS -86 dB
fiy = 10.1 MHz, V,, = -0.5 dBFS -79 -74 dB (min)
fiw = 1 MHz, Vi, = -0.5 dBFS 92 dB
SFDR Spurious Free Dynamic Range fin = 4.4 MHz, V,, = -0.5 dBFS 89 dB
fin = 10.1 MHz, V,\, = -0.5 dBFS 83 69 dB (min)
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00000000000 (ooo)

00000000000000 AGNDO DGND O DR GNDO 0VOV, 0 VOO 5VOVpg 00 3.0VOPD O 0VOVggr 00 2.0V0
forx 0 10 MHzO t,0 .0 3ns0 Cp 0 25 pF/pin 0 0000 000000 00000000000 TaO Ty0 Tayyn 0 Twax 0000
00000000000000 T,O ;0 25000000000000 (Note 70 80 9)

. Typical Limits Units
Symbol Paramet Conditi
¥ eter ondrtions (Note 10) | (Note 10) |  (Limits)
fn=47 M .9 MH
IMD Intermodulation Distortion e :é;snd 4.9 MHz, -75 dBFS
REFERENCE AND ANALOG INPUT CHARACTERISTICS
Vem Common Mode Input Voitage Val2 \
c Vin Input Capacitance (each pinto | V,y = 2.5 Vdc (CLK LOW) 8 pF
N GND) +0.7 Ve (CLK HIGH) 7 pF
1.0 V {min
Vier Reference Voltage (Note 13) 2.00 {min)
2.4 V (max)
Reference Input Resistance 100 MCQ{min)
DCOOODODOODODnOO

00000000000000 AGNDO DGND O DR GNDO 0VOVA 0 VOO 5VOVp 00 3.0VOPD O 0VOVger 00 2.0V0
forx 0 10 MHzO t,0 .0 3ns0 Cp 0 25 pF/pin 0 0000 000000 0000000000 TaO Ty0 Tayyn O Twax 0000
00000000000000 T,0 T,0 25000000 000000 (Note 70 80 9)

10 MHz, 250 mVp_p riding on V,

. Typical Limits Units
Symbol Paramet Condit
ymbo er oncitions (Note 10) | (Note 10) |  (Limits)
CLK, PD, OE DIGITAL INPUT CHARACTERISTICS
Vingy Logical “1” Input Voltage Vp = 5.25V 2.0 V (min)
Vineo) Logical “0” Input Voltage Vp = 4.75V 1.0 V (max)
gy Logical “1” Input Current Vin = 5.0V 10 HA
linioy Logical “0” Input Current Vi = 0V -10 pA
Cin Digital Input Capacitance 5 pF
D0-D11 DIGITAL OUTPUT CHARACTERISTICS
) Vpg = 2.5V 2.3 V (min)
\% Logical “1” Output Voltage | =-0.5mA
ouT(1) 9 p 9 ouT Von = 3V 27 V (min)
Vourtey | Logical “0” Output Voltage lout = 1.6 MA, Vpg = 3V 0.4 V {max)
Vour = 2.5V or 5V 100 nA
loz TRI-STATE Output Current
Vour = OV -100 nA
Output Short Circuit Source .
s Current Vour =0V -20 mA (min)
~lse Output Short Circuit Sink Current Vour = Vor 20 mA (min)
POWER SUPPLY CHARACTERISTICS
PD Pin = DGND, Vpgr = 2.0V 30 39 mA (max)
] Anal |
A nalog Supply Current PD Pin = Von 58 mA
- PD Pin = DGND 2 2.5 mA (max)
| Digital Supply Current
© 'gial Supply tur PD Pin = Vo, foux = 0 22 mA
-, PD Pin = DGND, C_ = 0 pF (Note 14) 0 mA
i Digital Output Supply C
DR igital Output Supply Current PD Pin = Vor, foLx = 0 0 mA
) PD Pin = DGND, C_ = 0 pF {Note 15) 160 207 mw
Tot C t -
otal Power Consumption PD Pin = Vop, foux = 0 o5 W
- . Rejection of Positive Full-Scale Error
PSRR1+| P Supply Rejection Rat 69 dBFS
| rower supply Feject 0 with V, = 4.75V vs. 5.25V
I ) Rejection of Negative Full-Scale Error
PSRR1-| P Supply Rejection R 51 dBFS
S ower Supply Rejection Hatio with V, = 4.75V vs. 5.25V
jecti i it
PSRR2 | Power Supply Rejection Ratio Rejection of Power Supply Noise with 48 dBFS
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ACOODOODO

00000000000000 AGNDO DGND O DR GNDO 0VOV, 0 VOO 5VOVpg 00 3.0VOPD O 0VOVggr 00 2.0V0
forx 0 10 MHzO t,0 .0 3ns0 Cp 0 25 pF/pin 0 0000 000000 00000000000 TaO Ty0 Tayyn 0 Twax 0000
00000000000000 T,O ;0 25000000000000 (Note 70 8090 12)

Symbol Parameter Conditions Typical Limits Units
(Note 10) | (Note 10) (Limits)
foik! Maximum Clock Frequency 10 15 MHz (min)
fouk? Minimum Clock Frequency 100 kHz
tom Clock High Time 30 ns (min)
tel Clock Low Time 30 ns(min)
tcony Conversion Latency 6 Clock
Cycles
ton Data Output Delay after Rising Vpg = 2.5V 11 16.8 ns {max)
CLK Edge Vpr = 3.0V 11 16.8 ns (max)
tap Aperture Delay 1.2 ns
tay Aperture Jitter 2 ps rms
tos Data outputs into TRI-STATE 4 ns
Mode
ten Data Outputs Active after 4 ns
TRI-STATE
tep Power Down Mode Exit Cycle 0.1 yF cap on pins 30, 31,32 500 ns
Note1: O0O0O0O00O0OOOOIC ODO0O00O0O0O0O00O0O000O0D0OOO0CO0000DO0C00O0O0OO0O00O000O0C0O0O00O0OOOOOOOOGO0O0OO0

Note 2:
Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:
Note 9:

Note 10:

Note 11:
Note 12:
Note 13:

JooooooooooobobooooOoOooooOoO0O0oO0oOoOooOoOoOoOoOoOoOoOoOoOoOoOoOoOooOobOocOoOoO0OOoboOoOboOoOoOoOooOooo
goOooooooooOooooooobobooboOoOoboooo0o0o0o0OoO00O000ObO00O0o0O00O00b00000b000000
000000000000000 GNDO AGNDO DGNDO DRGNDO ovOOOOO0O0O0OO0O0O0O00O
oooooooooooo(«wnOooooooooooo (vinb AGNDOOO VO v)booooooooood 2smA0000000C000
gooooooo0o0booooooonono somA)DOO0O00000000 25smA000000000O00CO0CCOO 2000000000
000000000000000000000 Tymax(00OO00000 :0000000000Tymax0 1500)00,,(00000000000
0)Hooo T,(O0O000)O0O0000000000000000000000000000000000000000PpMAXDO (Tymax 0 Ty)B ;400
000000000000000000000000000000000000000000000000000000086,,0 3200 LQFPODO
790/WoOoOOO2s0000000000000PpMAXD 1,582mWORSO0000000000O000823mWOOOO00O0000OOOOOO0
gooooo0o0o0o000000 1smwW(OO0O000000000 16omWO TTLOOODOOOO0O0O0O00O0O0O0O0 20mWBO0 )OOOOOODO
goooooooooOoooooooooOooooobooOoOooOoboOoOOOocOO0bObOOOOOOOOOOOOOOOODOOO(ODOOOODOOO
0000000000000000000000000000O0O0OOOOO000O000000 H)O OOOoO0OoobocoooO0O000000000
gooooo

g0o00oO0OO0OO0O00O0O0000o00b0100pF 000000000000 15\ QO0000000000000000000000000 220pF00
JOooooobooooooooooboooooooooo

235000000000000000000000000 000000 (VPR: Vapor Phase Reflow) D0 0000000000000 0 O000OOOO
goo0d0deo0O000000OO0O0O0OOOOODO 1IBO0000OCOOCO0O0O0O0O000 0000000000000 220000000000000
1830000000000000000000C0O0O0 100001000000
g000obo0ooooooO0OO00O000000bb0b0000O000000O0Nete 3 0 0000000000000 CO0OOOOO V00000000
GNDOOO00000000000000000000000000000000000000 V,0 100mV 000000 GNDO 100mV0OO0000O
00 ADOO000000000000000C0OO0000V,0 475v000000000C0O0O0OOOOCO0OOO0O000O00O0O000000 4.85V
g0ooooooooooooo

SUPPLY

TO INTERNAL
CIRCUITRY

GND or
DRGND

000000000000000000 [V,0 Vp/0 100mvOD00000000000000000000000000000000000
Vrer 00 2.0V(@Vpn » 0000 )00000 000 120000 1LSBO 9774V OO000 O

000 (Typica) DOT,0 T,00 250000000000 000000000000000000000 D00000000000000000 AOQL
00000000000

000000 (NL)D LSBOOO00000000000000000000000000000000000000

000000000 TILO000000 (000000000 Vi O 04V0 000000000 Vg0 24v) 000000000
0000000000000000 1.8v0 22v000000000000000000000000000 0LM4051CIM3-ADJ(SOT-23 00000 )0
ooooooo
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Note 15: I 0000000000 Notel4D O DOOO0OODO

googn

0000000000 (APERTURE DELAY)O 00000000
gooooboobboooooboooobooboboobooo
gooooboboo
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UNCERTAINTYO (OD0OO0OO000O0OO00OOO0O0OO)yOOoooO
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ooooooooobooooboboboooogooooOoAbpcOd
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0000000 (CONVERSION LATENCY)D OO O OO OO
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gooooobooooboooooooooo

gbooooooooboooboboboobomoo
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OoOoooO((0oOooboooo0o 2LsB0 )ODooooooooo
(ObooooooobeLsBO ))yOOOOOOOOOOOOO
obooboboooooboooboobcoboobooboooooo
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00000 (INTERMODULATION DISTORTION: IMD) O O
ADO0002000000000000000000000
ooOooooooooO0o0oOOoooooooooOobOboOoboo
oboooboboooooooooooooboooooboooooo
oomMbOOO dBFSOOOOOOO

00ooooOoooo (MISSING CODES) D O ADC OO0 OO0
ooO000boooo ADbCl2010 D OOOOOOOOOODOOOO
ooooooooodd

I, 0000 00000000000000000000000000000000000000000000000000000000Vp0000
0000000000000000000000000000000000000000000Ipg00Ipg0 Vpr(Cex fo0 Cyx fI0...Cyyx fi;)00
00000000 Ve 00000000000000¢,00000000000000£,0000000000000000000000

0000000000 (NEGATIVE FULL SCALE ERROR)
gmoobobobobooobooboo@mobobobobooOOo.sLsB)
gobooooooood

00000 (OFFSET ERROR) 0 000000 0000
204700 2048 000 0000000000000 (VOO
V0 )OO0

000000 (OUTPUT DELAY) D ODO0O0OOOOOOOO
goooboboooobobboboooobooooooboooo
ooooooo

000000000000 PIPELINE DELAY (LATENCY)O O
000000 000000000 CONVERSION LATENCYDO O
ooooooo

0000000000 (POSITIVE FULL SCALE ERROR)O O
oobobboooooooocoooooboon .sLseyd
ooooocoooooooo

000000000 (POWER SUPPLY REJECTION
RATIO:PSRR) 0000000000 ADCOOOOOOO
gooooooooooooADpci2olo0dooooooon
DOoO0ooooooDOobDboobOO00oOOoDODODOO PSRRIOOO
ooooobOodOO0OO0OO0O0O0O0O0O0O0COOOOOODOOOG
oooooooooOoooobooooooOoon PSRR20O0
gooo

00 /0000 (SIGNAL TO NOISE RATIO:SNR) O 0 000
ooo01200000000000000DCOOOOOO
o0000o0oooboooooooobooooooooon
ooooooodOOOOoOOO

00 AD00D0D00 )0 (SIGNAL TO NOISE PLUS
DISTORTION RATIO:S/(N+D) 0 0 SINAD) 0 0 00000
00 120000000000000000 DCOOO0O0DO
0000000000000 00000000000000
000000000000000

0000000000o0o0ob0ooocon0 (SPURIOUS FREE
DYNAMIC RANGE:SFDR) 00O 000000000000
ooooooooooobooooobOda OODOOOOOOODOO
gobooooooooooobobooooobobooooobooo
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20001000000 00000000O0000C0O00O0OGO
oooooooddse ODOO00OOOOOOOOOO THD OO
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TABLE 1. Input to Output Relationship—
Differential Input

Vint Vin- Output
Vem = Veer /2 Vem + Veee/2 0000 0000 0000
Veum ~ Veee/d Veum + Vaer/d 0100 0000 0000

Vem Vem 1000 0000 0000
Vewm + Vree/d Veu — Veee/é 1100 0000 0000
Vewm + Veee/2 Vem = Veee/2 1111 1111 1111
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