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ADCO08B200 / ADC08B200Q 8-Bit, 200 MSPS A/D Converter with Capture Buffer
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ADC08B200/ADC08B200Q
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Order Number Temperature Range Package Features
ADC08B200CIVS —40°C £ T, S +105°C 48-pin TQFP
. AEC-Q100 Grade 2 Qualified.
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Symbol Parameter Conditions Typical Limits Units
(Note 9) | (Note 9) (Limits)
DC ACCURACY
INL Integral Non-Linearity +0.55 +1.3 LSB (max)
DNL Differential Non-Linearity +0.40 +0.9 LSB (max)
Missing Codes 0 (max)
FSE Fult Scale Error -39 -80 mV (min)
0 mV (max)
Voer Zero Scale Offset Error 55 70 mV (max)
ANALOG INPUT AND REFERENCE CHARACTERISTICS
Vin input Voltage 1.6 Ves v (min)
Var V (max)
Cin V,y Input Capacitance Vy = 0.75V +0.5 Vims (CLK LOW) 8 pF
(CLK HIGH) 4 pF
Ry Analog Input Resistance >1 MQ
FPBW Full Power Bandwidth 500 MHz
Vgt Top Reference Voltage 1.9 Va v (max)
0.5 V (min)
Vas Bottom Reference Voitage 0.3 Ver - 05 v (max)
0 V (min)
Vgt - Vag |Reference Voltage Delta 1.6 05 Y (min)
2.3 V (max)
Rper Reference Ladder Resistance Vgt to Vg 160 118 2 (min)
200 Q (max)
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ADC08B200/ADC08B200Q

00000000000 (ooo)

00000000000000000 50%00EDGE/TEND 100000000 PLLO000000OV,A0 Vo0 VpO Vpr 00 3.3Vped
Vrr OO 1.9VO Ve D 0.3VO € 0 10 pFO fop 0 200MHz 0 0 000000 0000000000 Ty0 Tyun D Tuax 0000
00000000000000 T;025000000000000 (Note 70 8)

Symbol Parameter Conditions ;r,\m::g; (::lg?:z) (lgr’::tss )
DIGITAL INPUT CHARACTERISTICS
Vi Logic High Input Voltage OEDGE/TEN 22 27 Y (m?n)
Others 1.6 21 V (min)
. OEDGE/TEN 0.9 0.5 V (max)
Vi Logic Low Input Voltage
Others 1.3 0.7 V (max)
OEDGE/TEN
» Logic High Input Current Vi = Vg = Vy = 3.6V ?:;'32’;:' ;g 52
Others 10 nA
OEDGE/TEN
I Logic Low Input Current Vi =0V, Vpg=V,=3.0V ?:;ﬁfg:l :61000 E:
Others -50 nA
Cin Logic Input Capacitance 3 pF
DIGITAL OUTPUT CHARACTERISTICS
Vo High Level Output Voltage Vo =Vpr =3.0V, g, = -5 mA 3.0 24 V (min)
Vou Low Level Output Voltage Vao=Vpr=3.0V, lo =5mA 0.25 0.5 V (max)
Court Digital Output Capacitance 2 pF
DYNAMIC PERFORMANCE
fy =10 MHz, V= FS - 0.25dB 7.4 Bits
fn =49 MHz, V= FS - 0.25dB 7.2 6.8 Bits (min)
ENOB Effective Number of Bits fin =49 MHz, V| = FS - 0.25 dB, PLL x8 7.2 Bits
fy = 100 MHz, vV, = FS - 0.25 dB 7.0 Bits
fiy =100 MHz, V| = FS - 0.25 dB, PLL x4 6.9 Bits
fy=10MHz, V|, =FS - 0.25dB 46 dBc
fy =49 MHz, V), = FS - 0.25dB 45 42.7 dB¢ (min)
SINAD Signal-to-Noise & Distortion fn =49 MHz, V| = FS - 0.25dB, PLL x8 45 dBc
fy =100 MHz, V,, = FS - 0.25 dB 44 dBc
fiy =100 MHz, V\ = FS - 0.25 dB, PLL x4 434 dBc
fy =10MHz, V= FS - 0.25dB 47 dBc
fy =49 MHz, V) =FS - 0.25dB 46.3 43.7 dBc (min)
SNR Signal-to-Noise Ratio fy =49 MHz, V| = FS - 0.25 dB, PLL x8 458 dBc
fy = 100 MHz, V, = FS - 0.25 dB 45.6 dBe
fiy =100 MHz, V,,, = FS - 0.25 dB, PLL x4 45.6 \dBe
fiy =10 MHz, V,y = FS - 0.25 dB 56 dBc
fn =49 MHz, V), =FS - 0.25dB 56 dBc
SFDR Spurious Free Dynamic Range fy =49 MHz, V| = FS - 0.25 dB, PLL x8 56 dBc
fiw = 100 MHz, V,, = FS ~ 0.25 dB 50 dBc
fiy = 100 MHz, V| = FS - 0.25 dB, PLL x4 49.7 dBc
fy=10MHz, V|, = FS - 0.25dB -55 dBc
fny=49MHz, V= FS - 0.25dB -53 dBc
THD Total Harmonic Distortion fiy =49 MHz, V|, = FS - 0.25 dB, PLL x8 -53 dBe
fiy =100 MHz, V|, = FS - 0.25 dB -49 dBc
fiy = 100 MHz, V| = FS - 0.25 dB, PLL x4 -47.5 dBc
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Symbol Parameter Conditions g;:;; (kllc:‘:;tg) (:::::ti )
f=10MHz, V, =FS - 0.25dB -57 dBc
fn=49MHz, V|, =FS - 0.25dB -55 dBc

HD2 2nd Harmonic Distortion fiy = 49 MHz, v\, = FS - 0.25 dB, PLL x8 ~55 dBc
fy =100 MHz, V| = FS - 0.25dB -50 dBc
fiw =100 MHz, V, = FS - 0.25 dB, PLL x4 -49.9 dBc
fiy =10 MHz, V) =FS - 0.25dB -62 dBe
fn =49 MHz, V| =FS - 0.25 dB -63 dBc

HD3 3rd Harmonic Distortion fiy =49 MHz, V| =FS - 0.25dB, PLL x8 -62 dBc
fy = 100 MHz, V| = FS - 0.25 dB ~-56 dBc
fiy = 100 MHz, V,, = FS - 0.25 dB, PLL x4 -54.6 dBc

tMD Intermodulation Distortion :; : 1; m:; x:: z iz _ 252 g: -50 dBc

POWER SUPPLY CHARACTERISTICS
DC Input 72.5 mA

Ia Analog Supply Current fiy = 50 MHz 76.8 88.3 mA (max)
PD High 0.3 mA
DC Input, Buffer bypassed 1.2 mA
fiy = 50 MHz, Buffer bypassed 1.6 21 mA (max)

Is Digital Core Supply Current fn = 50 MHz, 1k writing to Buffer (Note 10) 38 42.4 mA
PDADC High, reading Buffer (Note 10) 1.1 mA
PD High 0.3 mA
PLL x2 8.8 10.1 mA (max)

Ip PLL Supply Current PLL disabled 3.6 4.3 mA (max)
PD High 60 pA
DC Input 7 mA

[ Output Driver Supply Current fiy = 50 MHz a1 57 mA (max)
PD High 25 LA
DC Input, Buffer bypassed, PLL x2
(NoteF; 0 yp 97.5 mA
50 MHz Input, writing to Buffer, PLL X2

:A : :D * {Total Operating Current (Note 10) ’ 1646 198 mA (max)

P T DR PDADC = Hi, reading Buffer, 20 A
RCLK = 200 MHz, D.C. input
PD High 0.65 mA
DC Input, Buffer & PLL bypassed 306 mw
(SNOOl:/LHfOI)nput, writing to Buffer, PLL X2 543 653 mW (max)

PC Power Consumption - - -

PDADC High, reading Buffer, PLL disabled 66 mw
(Note 10)
PD High 2.15 mw

PSRR; D.C. Power Supply Rejection Ratio | FSE change with 3.0V to 3.6V change in V, 48 dB

PSRR, |A.C. Power Supply Rejection Ratio z:‘::;;ed“cm” With 200 mVat 10MHzon | 1, dB
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gooooboboooon

00000000000000000 50%0 OEDGE/TEN D 100000000 PLLOOOOO0O00V,O Vpg 00 3.3Vped Vi 00
1.9VO Vg 0 03VOC, O 50 pFOfepx 0 200MHz0 0 00000 00000000000 Ty,0 Tyyn D Tuax 000000000
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Symbol Parameter Conditions (Hft::;l) (:\'lg::t;) (::rr::tss )

PLL Disabled 210 200 MHz (min
fcq Maximum Input Clock Rate - ' 2 - )

Using PLL 15 105 MHz (min)

PLL Disabled 1 MHz
feo Minimum Input Clock Rate - :

Using PLL 15 MHz
toL Minimum CLK Low Time (Note 11) 1.7 ns (min)
ton Minimum CLK High Time (Note 11) 1.7 ns {(min)
fac Maximum RCLK Rate (Note 12) 210 200 MHz (min)
frco Minimum RCLK Rate (Note 12) 2 MHz
tacL Minimum RCLK Low Time (Note 11) 2.0 ns (min)
tren Minimum RCLK High Time (Note 11) 2.0 ns (min)
ADC DRDY to RCLK Duty Cycle Delta | 0.3 +3 %

. -0.8 ns (min)
t LK - -0.
su REN to RCLK Set-Up Time 0.4 4.0 ns (max)
t RCLK Rising Edge to DRDY Rising 38 2.4 ns (min)
AR Edge ' 5.9 ns (max)
- RCLK Falling Edge to DRDY Falling 35 ns
Edge
Skew of DRDY Rising Edge to
towom D 9 160 ps
t RCLK Falling Edge to First DATA 23 1.8 ns (min}
SKR Byte : 7.4 ns {max)
Skew of DRDY Rising Edge to EF
tsker Rising Edge 86 ps
terr CLK Rising Edge to FF Rising Edge 4.2 ns
FF Rising Edge to WENSYNC -
trrw Falling Edge ASW pin high 4.2 ns
CLK Rising Edge to WENSYNC , 24 ns (min)
tow Rising Edge PLL Disabled 85 5.5 ns (max)
) Write Clock
tasT RESET Pulse Width (Note 11) 4 Cycles (min)
‘ Output Data Rise Time C_=10pF 0.9 ns
r 0.4V to 2.5V) C_=20pF 2 ns
y Output Data Fall Time C =10pF 1.4 ns
(2.4V 10 0.4V) C, =20pF 3.2 ns
. 4.0 ns (min
RCLK Rising Edge to Data Output | Reading Buffer 7.0 (min)
tone 11.7 ns (max)
Fall to 0.4V .
Buffer bypassed, PLL disabled 5.5 ns
. 23 ns {min
RCLK Rising Edge to Data Output |Reading Buffer 6.5 (min)
tonr . 13.1 ns (max)
Rise to 2.5V -
Buffer bypassed, PLL disabled 5.5 ns
RCLK Rising Edge to Data QOutput i 24 ns (min)
fowr Fall to 2.5V Reading Buffer 38 55 ns (max)
RCLK Rising Edge to Data Output . 26 ns (min)
4.
torm Rise 10 0.4V Reading Buffer 5 6.9 ns (max)

Output Falling (2.4V to 0.4V) 1.5 V/ins
tsiew - Output Slew Rate —

Output Rising (0.4V to 2.5V) 2.3 V/ns
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00000000000000000 50%0 OEDGE/TEN D 100000000 PLLOOOOOO0V,O Vpg 00 3.3Vped Vi 00
1.9VO VgD 0.3VOCy O 50 pFOfepx 0 200MHzO0 0000000000 0000000 Ty0 Tyyn D Tuax 000000000
000000000 T,0 2500000000000 0 (Note 70 8)

Symbol Parameter Conditions Typical Limits Units
(Note 9) (Note 9) (Limits)
. ) PLL Enabled
torovi PD Low to Device Active 20 us
PLL Bypassed 2 us
toRoy2 PDADC Low to Device Active 2 ps
Pipeline Delay (Latency) 6 Clock Cycles
. CLK Ri PLLon .
tan Sampling (Aperture) Delay Rise to 3.4 ns
Acquisition of Data |PLL off 3.9 ns
) PLL Bypassed
ty, Aperture Jitter yp . 2 ps rms
PLL Enabled in x8 mode (Note 13) 7 ps rms
Note1: 00000000 0000000000000000NO0ODO000000O0000000000000000000000000O00000D
000000000000000000000000000000000000000000000000000000000000000000
000000000000 00000000000000000000000000000000000000000000
Note2: 0000000000 O0O0O000 GNDODRGNDO 0VOOOOOOOOOOOODOOO
Note3: 000000000000 (VOODOOOODOOOODOO (0000 ViyO GNDODRGNDOOO Vi O VA0 VO VO Vpr 000)O00000
0000025mA00000000000000000000000000000 (50mA)000000000000 25mA00000000000
2000000000
Note4: 0000000000000 D00O00000D Tmax(00OO0O0O000 :0000000000Tymax0 1500)08,,(0000000000
00)0T,(0O0O0D)00000000000000000000000000000000000000000PpMAXO (Tymax O Ty)8 j, 00
000000000 00000000000000oO0OoOoOooooon
Note5: 0000000 O0I00pF 000000000000 1.5kQ 000000000000000000000000000220pF 0000000000
0oooooooooo
Note6: 0000000000 00000000000000000AN-45000000000000 (S0)0000000000000000000000000
gooooo
Note7: 000000000 0000000000000000000O0OO00 V,0 300mV 000000 GNDO 300mvVO000000000000000
00000000000000000000000000000 Vo0 100mV 000000 GNDO 100mV 00000000 A/DOOOOOO0OOO
000000000 0000VAO33Vpe 00000000000 000000000 34Vp 0000000000000
Va
TO INTERNAL
VIN P> CIRCUITRY
GND
Note8: OOD0ODOOOO0DOOVAOVROV,OVp,O0OOOOOOOOOOCOCOOOOODCOOO000D0DOD00D000000000000000000
Note 9: 000 (Typica) 00T,0 T,00 250000000000000000000000000000000 000000000000000000 AOQL
(Average Outgoing Quality Level) D 0 OO0 O0O0O0OO O
Note 10: 000 0D00DO0OO0O00O0O00DOO000000000000000000000000000000000000000000
Note 11: OOOOO0OOOCOOODOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOO
Note 12: RCLK OO0 00000000000000000000000000000000
Note13: PLLOOOO000000O0000000000 32k0PLLO 8000000000000
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FIGURE 1. Simple, low component count reference biasing. Because of the ladder and external resistor tolerances,
the reference voltage of this circuit can vary too much for some applications.
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FIGURE 2. Driving the reference to force desired values requires driving with a low impedance source.
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FIGURE 3. The input amplifier should incorporate some gain for best performance (see text).
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FIGURE 4. Example of a Typical Application.
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FIGURE 5. Isolating the ADC Clock from Digital Circuitry
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