ADCO081000

ADCO081000 High Performance, Low Power 8-Bit, 1 GSPS A/D Converter

I3 Texas

INSTRUMENTS

Literature Number: JAJSA49



0000000000000000000000000000000000000O0
0000000 MbODO0O0000000O0O0ODO0O00OODOOO000O0
oooooOoOoOoOoOoooo

National
Semiconductor

ADCO081000

O00000ooooos8nmo1GSPS A/DOO OO

g

ADCO081000 DO OO OOOO00OODOO 1.6 GSPSOOOOO
oooooob soMmoooboboobbobooooooooon
gboocMos A/bOOooooooorevooooon 1GSPS
gboooobodo14wbooono Abcogrooogodood
oooooooooooooobooooooooooooobooo
ooooooooooobooooogobooooobooooooo
gooooboooboobobboboooobooboooobobobooo
goboboooboooboboboobboboooboooooaon
oooooooboOobboobooooooooooooooooboo
oooooboooooooooboom@oonon sooMHzOO
0ooobo000 1GHzODOO 75ENOBUOOOOOOOODO
gboobomoboobomooooboooboo wvbs Oodd
ooomooo (oob@oo)yoogvooooooonono
OO0 DOIEEE1596.3-199600 0 0000000

oooooooo 200 LvbSOO0ooo00 12000000
gooooooooooooboooooooboboooooooo
goboooooboooooob20b000000000000000
ubobobobooboooobobtoodo sooMHz O 0o0o0d
obooooooooboo esesoOoooooon

HEN

gooo/oooooooo
gooi1ov+ ovoooog
gbooboooboood
ooooooooooog
gbooooooooood

ggoo

ooo
00o0oooo

0 0D (ENOB) 500MHz O 0 O
DNL

oooooo

oooo

0O 000

0 0000000000

20070 100

80

1GSPS (min)
7.500 (typ)

+ 0.25 LSB (typ)
7000 80000

1.45W (typ)
ImW (typ)

goodooooooooooooooooooboooond oooboood
ImW OOOOOO0OO000000 12800000000 LQFP " RFO000O000000OCO0OOO
000000000000 (04000 T,00850)000 s 000000000000
oo » OO00000000
m OJOoooo
m OJOoOood
ooooo
Vin* ’
8-BIT >
Viyy =P ADC 1:2 Dour )
> . Data Bus Output
> DEMUX m 16 LVDS Pairs
DC_Coup J P
A A
Vemo ¢ Y
VReF
Vi € OUT-OF-RANGE
» OR
[ INDICATOR
FSR
CLK+—> , CLK/2 Outout | poLk+
+2 P Clock
CLK- =0 Generator [ DCLK-
Outv
OutEdge

© National Semiconductor Corporation

DS200681-05-JP

Jobbooavsdsoiomgesuugonooobbbooorsooayvy



NS Package
128-Pin Exposed Pad LQFP
Evaluation Board
Development Board

Extended Commercial Temperature Range (-40°C < T, < +85°C)
ADC081000CIYB
ADCO081000EVAL
ADC08D1000DEV (use Dual product)
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Symbol Parameter Conditions ;I"\m::gl) (lr\-l::eltz) (S:::tss )
STATIC CONVERTER CHARACTERISTICS
INL. Integral Non-Linearity +0.35 +0.9 LSB (max)
DNL Differential Non-Linearity +0.25 0.7 LSB (max)
Resolution with No Missing Codes 8 Bits
Vore Offset Error ~0.45 '01_: LLSSS ((r::)‘())
TC Voer | Offset Error Tempco -40°C to +85°C -3 ppm/°C
PFSE Positive Full-Scale Error (Note 9) -2.2 25 mV (max)
NFSE Negative Full-Scale Error (Note 9) -1.1 +25 mV (max)
TC PFSE {Positive Full Scale Error Tempco —40°C to +85°C 20 ppm/°C
TC NFSE {Negative Full Scale Error Tempco —40°C to +85°C 13 ppm/°C
Dynamic Converter Characteristics
FPBW Full Power Bandwidth 1.7 GHz
B.E.R. Bit Error Rate 10-18 Error/Bit
) ’ d.c. to 500 MHz +0.5 dBFS
Gain Flatness =
d.c.to 1 GHz +1.0 dBFS
fy = 100 MHz, V), =FSR - 0.5dB 7.5 Bits
ENOB Effective Number of Bits fiy =248 MHz, V), =FSR - 0.5dB 7.5 71 Bits (min)
fiy =498 MHz, V,, =FSR - 0.5 dB 7.5 74 Bits (min)
fy =100 MHz, V|, =FSR - 0.5 dB 47 dB
SINAD Signal-to-Noise Plus Distortion Ratio |f, =248 MHz, V|, =FSR - 0.5 dB 47 44.8 dB (min)
fiy = 498 MHz, V| =FSR - 0.5 dB 47 44.8 dB (min)
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Symbol Parameter Conditions J\m:g; (hg:z) (l'::rr::lttss )
fiy =100 MHz, v, = FSR - 0.5d8 48 dB
SNR Signal-to-Noise Ratio fiy =248 MHz, V|, =FSR - 0.5dB 48 45,5 dB (min)
fiy =498 MHz, V,, = FSR - 0.5 dB 48 455 dB (min)
fiy = 100 MHz, V,, = FSR - 0.5 dB -57 dB
THD Total Harmonic Distortion fiy = 248 MHz, V| =FSR - 0.5dB -57 -50 dB (max)
fiy =498 MHz, V| = FSR - 0.5 dB -57 -50 dB (max)
fiy =100 MHz, V|, = FSR - 0.5 dB -64 dB
2nd Harm |Second Harmonic Distortion fiy =248 MHz, V\, = FSR - 0.5 dB -64 dB
fin = 498 MHz, V|, = FSR - 0.5dB -64 dB
fiy = 100 MHz, V,, = FSR - 0.5 dB -64 dB
3rd Harm | Third Harmonic Distortion fin =248 MHz, V| = FSR - 0.5 dB —64 dB
fin =498 MHz, V|, = FSR - 0.5 dB -64 dB
fiy = 100 MHz, Vv, = FSR - 0.5 dB 58.5 dB
SFDR Spurious-Free dynamic Range fiy =248 MHz, V|, = FSR - 0.5dB 58.5 50 dB (min)
fiv = 498 MHz, V,, = FSR - 0.5dB 58.5 50 dB (min)
IMD intermodulation Distortion :::; : :2; m:z x:: : E:E _ ; g; -51 dB
Out of Range Output Code (Vint) = (Viy~) > + Full Scale 255
(In addition to OR Output high) (Vi) — (Vi) < - Full Scale 0
ANALOG INPUT AND REFERENCE CHARACTERISTICS
. 550 mVp_p (min}
FSR pin Low 600
Vi Full Scale Analog Differential Input 650 mVp_e (Max)
Range o 750 mMVp_p (mMin)
FSR pin High 800
N 850 mVp s (max)
Vem Common Mode Analog Input Voltage Vemo ‘\IIZMM:: 55: rr:\\// ((rT::())
c Analog Input Capacitance Differential 0.02 pF
N (Note 10) Each input to ground 1.6 pF
) ) ) 94 Q (min)
Rin Differential Input Resistance 100
106 Q (max)
ANALOG OUTPUT CHARACTERISTICS
Vemo Common Mode Output Voltage lomo = £1 PA 1.21 (1):: \\// ((::::())
TC Veuo ?:2;‘:;[’:’::"302;:2Z;:m"age T, = —40°C to +85°C 118 ppm/°C
Ves Bandgap Reference Output Voltage |lg5 = +100 pA 1.26 :;i \\// ((::;r)\())
Bandgap Reference Voltage T, =-40°C to +85°C,
TC Vg Temp%r:ture Coefficient ° IB/; = 100 A 28 ppm/°C
CLOCK INPUT CHARACTERISTICS
Square Wave Clock 0.6 g: \\//:.': ((r;n;r:())
Vi Differential Clock Input Level -
Sine Wave Clock 0.6 0.4 Ve-p (min)
20 Vp_p (Max)
I Input Current Viy=0VorVy=V, 1 . pA
. Differential 0.02 pF
SN Input Capacitance (Note 10)
Each Input to Ground 1.5 pF
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. Typical Limits Units
Symbol Paramet
ymbo er Conditions (Note8) | (Note®) | (Limits)
DIGITAL CONTROL PIN CHARACTERISTICS
Viu Logic High Input Voltage (Note 12) 14 V (min)
Vo Logic Low Input Voltage (Note 12) 0.5 V {(max)
Iy Input Current Vin=0o0rVy=V, +1 HA
Cin Logic Input Capacitance (Note 13) Each input to ground 1.2 pF
DIGITAL OUTPUT CHARACTERISTICS
. 200 mVp_p (Min)
OutV = V,, measured single-ended 300
. . 450 mVp_ (Max)
Voo LVDS Differential Output Voltage
. 140 mVp_p (min)
OutV = GND, measured single-ended 225
340 mVp s (Max)
Change in LVDS Output Swing
A Vo oiFe |getween Logic Levels +1 mv
Vos Output Offset Voltage 800 mV
Output Offset Voltage Change
AVos Between Logic Levels * mv
los Output Short Circuit Current Output+ & Output- connected to 0.8V -4 mA
Zs Differential Qutput Impedance 100 Ohms
POWER SUPPLY CHARACTERISTICS
PD = Low 646 792 mA (max)
|
A Analog Supply Current PD = High 45 mA
PD=Lo 108 160 A
Ior Output Driver Supply Current _W mA (max)
PD = High 0.1 mA
PD =Low 1.43 1.8 W (ma
Py Power Consumption - (max)
PD = High 8.7 mw
— . Change in Offset Error with change in
PSRR1 D.C. Power Supply Rejection Ratio V,, from 1.8V to 2.0V 73 dB
AC ELECTRICAL CHARACTERISTICS
T,=85°C 1.1 1.0 GHz (min)
foLki Maximum Conversion Rate T,S75°C 1.3 GHz
. T, S 70°C 1.6 GHz
foLke Minimum Conversion Rate 200 MHz
200 MHz s Input clock frequency < 1 20 % (min)
Input Clock D |
nput Clock Duty Cycle GHz 50 80 % (max)
toL Input Clock Low Time (Note 12) 500 200 ps (min)
ten Input Clock High Time (Note 12) 500 200 ps (min)
45 % (min)
DCLK Duty Cycle (Note 12) 50 55 % (max)
- Dllfferentlal Low to High Transition 10% t0 90%, C, = 2.5 pF 250 oS
Time
e D.lfferennal High to Low Transition 10% to 90%, C, = 2.5 pF 250 ps
Time
t DCLK to Data Output Skew 50% of DCLK transition to 50% of Data 0 +200 s (max)
08K (Note 11) transition P
tao Sampling (Aperture) Delay Input CLK+ Fall to Acquisition of Data 930 ps
tay Aperture Jitter 0.4 ps rms
50% of Input Clock transition to 50% of
top Input Clock to Data Output Delay Data transition 2.7 ns
"D" Outputs 7
Pipeline Delay (Latency) (Note 11) P Clock Cycles
"Dd" Outputs 8

www.national.com/jpn/
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Symbol Parameter Conditions Typical Limits Units
(Note 8) (Note 8) (Limits)

t PD low to Rated Accuracy Conversion

wu (Wake-Up Time) 500 ns

tear Calibration Cycle Time 46,000 Clock Cycles

Note1: 0000000000000DCOOO0O0O0O0OCOOOOOOO00O0OOOOOO0ODOOOOOOOODOO0OODOOOOOOODOODDO0OO0OO00
0000000000000000000000000000000000000000000000000000000000000000000
000000000000 0000000000000000000000000000000000000000000000000000O000000
00000000000000000000

Note2: 0000000000 O0O0ODOO GNDODRGNDO OVOOOOOOOOOODOOOOO

Note3: 000000000 ODO (VOODODOODDODOD (OO0O ViyO GNDOOOO VO vV, 000)00000000000 25mAOO0
0000000000000 0000000000000 (5mA)000000000000 25mA000000C00000O00O0 2000000
00 000000000000 0000000000000000000000000000000

Note4: 00000000 DO100pF 000000000000 1.5kQO0000000000000000OOO0000O0DODO0O0220pF 0000000000
00ooooooooo

Note5: 00000000 O0ODOOOOODODOODOODO198 00000 OOOO ONational Semiconductor Linear Data Book[D [ "Surface Mount" 00000
0000000000

Note6: 00000000 D0OODOODOD00OOOOD0D0O0O0OOOOOOOODDOOOONDDOODODDDDO0O00000

TO INTERNAL
CIRCUITRY

Note7: 00000000000V, O000 Vprk 0000000000000 0000000000000000000D00000000000O00000O0
0000000000000000000000000000000000000

Note8: OO0 (Typica) 0OT,0 250000000000000000000000000000000 000000000000000000 AOQLOOO
oooooooo

Note9: 000000000000000D0D0O0000D0000000000000O0O0000O0O0O0O00000000000000000000000000
0000000000000000000000000000000000000 OFigure20000000000000000000000000000
00000000000000000000000000000

Note 10: OO0 00D0O0OODOOODOOODOOOOOOODOOOO0O0DOO000ODOO0O000000000DOOODODO000O000O0OOO0ODOO0OOO
0000000000000 0.65pFO00000000000 095pFO0000000D00000000

Note 11: 0O 000O0OCOOCOOOODOOCODODOODOO0OCOOOODOOOOOOOODO

Note12: 000000000000 DOOOO000OO00OOON0ODOOOOO0O0DOO0O00OOOOO

Note 13: JO00 00000 DOO0OOO0O0OOODODOCO0OOOOCOODDOOOOOODODOOOODODOODOOODOOOOO0OODODOOOOOOOOO
00 l6pFO00000DOO000O

Note 14: ADCO081000 J 0 O000COCDOOOOOOOODOOO O 0000000000 000000000D 200000000000 OOOOOOODOOODO

goboooooooooooOoobobbooooobooooooooOo oo b7)ODOOOO00O00O (bdo OO Dd7) OO00O000O0O0 10000000000
oOoooooooooooooo
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googn

00000(000000 )0000 (APERTURE (SAMPLING)
DELAY) 0 000000 00000 000000000000000
0000000000000 00000000 /00000000
00000000000000000M0000 Lowd OO0
00000 t,, 00 000000 000000000

000000000 (APERTURE JITTER:ty) 00O O0O0OOO
goboooooooooooooobooboooooobooooo
gooooobobbooooooboooooooo

0o oOo (Bit Error Rate: B.E.R.) DO 000000000
cobooooooobooobooooooooboooooboon
goboobooboooboboboooobobobo o0 18 0
BER. OOOOOO 400000000 1000000000
gooo

000000000oooooO (CLOCK DUTY CYCLE) O OO
ooooooooobooobooon0 HighOOooooooooo
oad

000000 (DIFFERENTIAL NON-LINEARITY:DNL) O O
oooooooooooiLssgbooooooooooooooo
1GSPS OO0 0000000000000

0 0000 (EFFECTIVE NUMBER OF BITS : ENOB or
EFFECTIVE BITS)J 00O (000000 )0000 SINAD
000000D0000ENOBO (SINADO 1.76)/6.02000 O
0000000000000 000 A/DO0D0000ON0OO
00000000000 00000

O0O0ooooO0 (FULL POWER BANDWIDTH:FPBW) O O
goooooooooboooboooobooooboooooobooo
ooooooobbsdBOO0O0O00O0OOOOODOOOOCC

00000 (GAINERROR) OO O OOOOOOOOOOO
uboboooooboooboooooobooboboomoobooboooo
ooooooobooooo

PGE = OE - PFSE
— NGE =—(OE - NFSE) = NFSE - OE
Gain Error = NFSE — PFSE = PGE + NGE

OJOO0OPGEODOOODOOOOONGEODOOOOOODOOED
oo OoOPFSEO DO OOOOOOOODOONFSEODOOO
oooooooooo

000000 (INTEGRAL NON-LINEARITY:INL) OO O O
gooooooooooobcooboobooooOoooooo
oooooboooobooboboboboobboooooooooooo
oooooooooboboooObooOmoooooooo

00000 (INTERMODULATION DISTORTION:IMD) O O
ADO00020000000000000000000C00
ooobooopoooooO@mooooooo20000000
goooi10ocooooOoboooooboo 20000 30000
oobooooobobobooooooboomMbOOO dBFSOO
ooooo

LSB (LEAST SIGNIFICANT BIT) D 0 000000000
goooobooooboobomoooLseOoOoog

000VesO FSROOODOO00000000000000 VO
""0000000000A/DIOOODO D00 00ADC081000
0o 8O0OoO

LVDS 0 0 OO OO (LvDS DIFFERENTIAL OUTPUT
VOLTAGE:Vpp) 0000000000000 00000000
vpOOoovpihoooooooood

LVDS 000000000 (LVDS OUTPUT  OFFSET
VOLTAGE:Vog) 00D 0000 DOO0O0D0O00000000
0000 [(VpO )0 (Vp0))2000

Vot 1
T
Vor L E K
Vos oD Vp+
V-
GND

Vop =1 Vp* - Vp- |
FIGURE 1.

000000000 (MISSING CODE) OO0 00000000
oobobooooooobbbobobooooooboooooooobooo
0O ADC OOO0OO00O0O0OO0OOOOOOoOoOoobooooooooon
Ooooooboooooooobboodooo

MSB (MOST SIGNIFICANT BIT) OO0 OOMO0O0O0 OO0
boooooboooobobomboooMSB OOoOooooodod
0120000000

0000000000 (NEGATIVE FULL-SCALE ERROR)
oooooooooooooooooo v200 12LSsBOO
ooooobooooooooooooooADcoesiooodood
goooooobooobobobbooobboobooboboooooo
goooooobobbbobobooboooboboboboboooonog
oad

00000 (OFFSET ERROR:Vore) DO OO OOOO0O
gbooooooobobooboooobobobo

000000 (OUTPUT DELAY:tgp) DO DCLK O 00000
bbb oooobooobobbobobooboooooboo
oooooooo

00000000000 (OVER RANGE RECOVERY TIME)
goooooboobobboooooox 12voboovoono
gooooooooooobooooooooooooooooo
goooooooooooobooo

00000000000 (PIPELINE DELAY: LATENCY) O OO
oooooooooobobooooboooooboooobooo
gooooooooooboooo oboooobooooooooo
ooooooooooboooooobobooonooo top 0000
ooooboooooobooboono

0000000000 (POSITIVE FULL-SCALE ERROR:
PFSE) 000 00000COOO0O0OOOO0O vy/200
10 12LSB00000000000000000O0O0000O0
ADCoO81000 D0 0 O0O000bObOboDOObobobobOoooo
ooooboooooooobooooobbbboooooboooon
oooooooooboobooo

O00OO0O0O0OooQO (POWER SUPPLY REJECTION
RATIO : PSRR)C 200 0 000 OOO00 OPSRRI (DCPSRR)
oooooooalsvioozoviooooooooooood
UO0O000O00OPSRR2(ACPSRR) OO OOOOOOO AC
uooboooboooooboboooobooOoobooDboo
248MHzO S0 mVpp OO O0OOOOOOOOO0OCOOOOO
PSRR2OO0OOO0O00O0O00O0O0O0O0O0000000000
Uobooooooob0O00000PSRRO dBOOOOOOO
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0000000 (SIGNAL TO NOISE RATIO:SNR) DO O O
0oooooooo ms UOOOOOO0DCOOOOOOOO
goooooobD 12 000000000000000D00O
ms JOO0O0O0000000O dBOODO

00 000000 )0 (SIGNAL TO NOISE PLUS
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