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ADC1175 Pin Configuration

0E —{1
DVgg =] 2
Do (LSB) — 3
D1 =4
D2 —5
D3 —{6
D4 —7
ps—{8
06 =9

D7 {(MSB) —10
DVpp = 11
CLK —{12

ADC1175

24 |~ DVgg
23 = Vgg

221 VRes
21 = AVgs
20 |- AVgg
19| Vi

18 |~ AVpp
17 = Ver

16 = Vrs
15 | AVgp
14 |~ AVpp
13— DVpp
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Order Code Temperature Description
ADC1175CIUM * -20°C to +75°C SOIC (EIAJ)
ADC1175CIUMX * -20°C to +75°C SOIC (EIAJ) (tape & reel)
ADC1175CIMTC —-20°C to +75°C TSSOP
ADC1175CIMTCX —20°C to +75°C TSSOP (tape & reel)

ADC1175EVAL *

Evaluation Board

oo0odod
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H03VEO 65V AV DV 0V O 100 mV
AVssU AVpbp ;3000 nooo o 005V
0050 (AVppD 0.5V) LoV Vop
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L. Typical Limits i
Symbol Parameter
Y e Conditions (Note 9) | (Note 9) Units
DC Accuracy
INL Integral Non Linearity f ok =20 MHz +0.5 +1.3 LSB ( max)
INL Integral Non Linearity fok =30 MHz +1.0 LSB ( max)
DNL Differential Non Linearity f ok = 20 MHz +0.35 20.75 LSB ( max)
DNL Differential Non Linearity f ok = 30 MHz +1.0 LSB ( max)
Missing Codes 0 (max)
Eor Top Offset -24 mv
Eos Bottom Offset +37 mv
Video Accuracy
f,, = 4.43 MHz sine wave
. ial in )
DP Differential Phase Error fou = 17.7 MHz 0.5 Degree
f,, = 4.43 MHz sine wave
. . I N in ’ O,
DG Differential Gain Error foug = 17.7 MHz 0.4 %o
Analog Input and Reference Characteristics
Vis V (min)
Vin Input Range 2.0 Ver V (max)
. (CLK LOW) 4
C V,y Input Capacitance Viy =15V +0.7Vims F
h i npdt=ap N CLKHIGH) | 11 P
Rin Ry Input Resistance >1 MQ
BW Analog Input Bandwidth 120 MHz
Rpr Top Reference Resistor 360 0
200 i
Rger Reference Ladder Resistance |Vgy10 Vg 300 @ (min)
400 Q (max)
Res Bottom Reference Resistor 90. Q
4.8 mA (min
Var =Vrrs: Ves =Vess 7 9.3 mA ((max))
lage Reference Ladder Current 5'4 A )
. mA (min
Vi1 =Vga1s, VR =AV 8
RT =VRTs'YRB ss 10.5 mA (max)
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00000000000000 AVpp D DVpp OO 5.0VpedOE 0 0VO Vg 00 2.6V Ve OO0 0.6VOCy 0 20pF05000 000
00000000000 fqx D 20MHz0000000000000000000000 Ta0 Ty0 Tyn D Twax 00000000
000000000000000 T,O0 T,0 25000000 000000 (Note 70 8)

Typical

Limits

fin = 4.43 MHz, f; = 30 MHz

Symbol Parameter Conditions (Note 9) | (Note 9) Units
Vit Reference Top Self Bias Voltage Vir connected to Vprg 2.6 v
Vgg connected to Vg
Vig Reference Bottom Self Bias Vgr connected to Vprg 0.6 0.55 V (min)
Voltage Vg connected to Vggg 0.65 V (max)
Vgr connected to Ve, 5 1.89 LA (min)
Vars - Self Bias Voltage Delta Vep CONNECtEA 0 Vigs 210 WA (e
Viass Vgr connected to Vg, 03 v
Vg connected to AVgg
Vir - Vee | Reference Voltage Delta 2 ;g \\//((:nnzlail))
Power Supply Characteristics
1A Analog Supply Current DVpp = AVpp =5.25V 9.5 mA
IDpp Digital Supply Current DVpp = AVpp =5.25V 25 mA
DVpp AVpp =5.25V, fry = 20 MHz 12 17 mA (max)
AV + Total Operating Current DVpg AV =5.25V, fi « = 30 MHz 13
IDVpp DVpp = AV, =5.25V, CLK Low 06 A
(Note 10) '
Power Consumption DVpp = AVpp =5.25V, f « = 20 MHz 60 85 mW (max)
DVpp = AV =5.25V, i « = 30 MHz 65 mw
CLK, OE Digital Input Characteristics
Viy Logical High Input Voltage DVpp = AVpp = +5.25V 3.0 V (min)
Vi Logical Low Input Voltage DVpp = AVpg = +5.25V 1.0 V (max)
Iy Logical High Input Current Vi = DVpp = AVpp = +5.25V 5 HA
he Logic Low Input Current Vi =0V, DV = AV = +5.25V -5 KA
Cn Logic Input Capacitance 5 pF
Digital Output Characteristics
lon High Level Output Current DVpp =4.75V, Vg, = 2.4V -1.1 mA (max)
loL Low Level Output Current DVpp =4.75V, Vg, = 0.4V 1.6 mA (min)
| DVpp =5.25V
loz”’ Tri-State® Leakage Current  |OE = DV, Vg +20 pA
ozL =0V or Vg = DVpp
AC Electrical Characteristics
fos Maximum Conversion Rate 30 20 MHz (min)
feo Minimum Conversion Rate 1 MHz
CLK rise to data rising 19.5 ns
ton Output Delay - -
CLK rise to data falling 16 ns
Pipeline Delay (Latency) 2.5 Clock Cycles
ths Sampling (Aperture) Delay CLK low to acquisition of data 3 ns
tay Aperture Jitter 30 ps rms
ton Output Hold Time CLK high to data invalid 10 ns
ten OE Low to Data Valid Loaded as in Figure 2 1 ns
tois OE High to High Z State Loaded as in Figure 2 15 ns
fn=131MHz, VvV =FS-2LSB 7.5
ENOB  |Effective Number of Bits I:: : g:gsMn':f;,:'“zngs_ '22L'£B ;Z 70 Bits (min)
6.5
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00000000000 (ooo)
00000000000000 AVpp O DVpp OO 5.0VpcDOED 0VO Vey OO 2.6VO Veg OO 0.6VOCy O 20pF0500 0000
00000000000 f g0 20MHzOOOOOOO0000000000000000 TADO Ty0 Tyyw O Tyax 00000000
000000000000000 T,O0 T,0 2500000000000 O (Note 70 8)
. Typical Limits
Symbol Parameter Conditions Units
4 (Note 9) | (Note 9)
fy=1.31 MHz, V), = FS - 2 LSB 46.9
f = 4.43 MHz, V, = FS -2 LSB 457 43
SINAD  |Signal-to- Noise & Distortion N P N i
9 f = 9.9 MHz, Vy = FS - 2 LSB 45.1 dB (min)
fiy = 4.43 MHz, fy = 30 MHz 409
fy = 1.831 MHz, V), = FS - 2 LSB 47.6
f, =4.43 MHz, V,, =FS - 2 LSB 46 a4
SNR Signal-to- Noise Ratio N PN i
g fy = 9.9 MHz, V,y = FS - 2 LSB 46.1 dB (min)
fiy = 4.43 MHz, fo « = 30 MHz 421
fy=1.31 MHz, V, = FS - 2 LSB 56
f, = 4.43 MHz, V,, = FS - 2 LSB 58
SFDR Spurious Free Dynamic Range | ™ * TN
P y 98 [ty =9.9MHz, v, =FS-2L5SB 53 dB
fiy = 4.43 MHz, fo = 30 MHz 47
fiy=1.31 MHz, v, =FS - 2 LSB -55
foy = 4.43 MHz, V,, =FS -2 LSB -57
THD Total Harmonic Distortion
fiy =9.9MHz, V,, = FS - 2LSB -52 db
fiy = 4.43 MHz, f = 30 MHz -47
Note1: DOO0D0OO0OOOODOICOOOO0O0OOOOOOOO0O0O0OOO0O0000OO0000O000000000000000000000O000O0000
0000000000000 0oDoOo0DOO0ODO0DbOO0OOb0O0000DLOOoDO0o0o0Oo00DOOoDDOOoO00DOOOobODOO0o0O0ooDoOooOOoDOo
goooooooo0oOoooopoooooooo0O0oboo0oOoO0U0OooOO00oDO00OOODODOO00DOOO0DO00O0OODODOOO O
Note2: 0000000000 O0O0D0O0 GNDO AVgs DVggO OVOOOOOOOO00O0O0O0DO
Note3: 000000000000 (Vi O0OOOOOOOOODO (Vw0 AVgg O DVgg 0000 Viy O AVpp O DV 000)00000000000
25mA 0 0000000000000 000O0O0OODOO0OO0O0O000O (SomA) 00000000000 25mA000000CDOOOOODOOODO 2
Ooooooooog
Note4: OOD00O00OO000O00C0OOOO0DOO Ty (0000000 :0000000000 TyyD 1500 )00, (00000000000
0)IT,(0D0O0)000000000000000000000000000000000000000PpMAXD (Tyme D Ta)B ;000000
00000000000 00000OO0000000D0000DODO0DLOO0ODOD0DDoD0O0000DOOoO0ODOOobOOOoADCI7500000000000
Joooooopooooo0 (oo gpoooo0pDoooDbo00UDoDOooODOOo000oDOOoDOO0DODOOOo00OOOOOoOOHOOg
0ooooooo0oDoO0o00oDOo0o0ooooboogooogd
Note5: O OO0OOOOODO100pF OOO0OOOOOODOOO 15kQ 000000000 000000O0OCOO0O0000OO0ODO2220pF O000000OOOO
goooooooooa
Note6: 00000000 ODOOO0OOOOO0DO0OODO0000O0OO0AN-450000000000000 (SO)U0000ODO0OOOODOOOOOOUOUOODOO
Jo000000 DogooboooooooOobbDObbobOb0obDO0oobOOo0obOobOoOobo
Note7: (O0O000000ODOO0O00OCOCOOOOOODOOOOODOOOOeSVOOOOD GNDOD soomvOOOOO00O0DODOOOODOOOOOOO
0o0000000000000000000000 AVppOd somvVOO0000 GNDO somvVOO000000000000O00O0000000000
OoooOooOAvppOd475svpc0000000000O00000O0O000O00 480VpcOODOOOODOOO0O0O
TO INTERNAL
CIRCUITRY
Note8: 0O00000O00O0O00AVppODVp,OOOOOOOOOODOOOO0O00D0O0DO0O000O0OO0O0O00O0O00O0O000O
Note9: OO0 (Typica) 0OT;0 T,O00 2500000000000000000000000000000000 O000OO00C0OO0O0OO0O0O00000 AOQL
(Average Outgoing Quality Level) 0 0 OO0 OOOOOO
Note10: 00000 (O0OOO0DOODO )OODODOOOOOOOODOOOODODOOODODOODODOOOOOO0OOOOO0ODOO0OC 20000000000000
0000000000 oOoDoOoDbooo0 ooD 4000000000000
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FIGURE 1. ADC1175 Timing Diagram
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FIGURE 2. tEN , tDlS Test Circuit
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FIGURE 3. Simple, Low Component Count, Self -Bias Reference application. Because of resistor tolerances, the
reference voltages can vary by as much as 6] . Choose an amplifier that can drive a dynamic capacitance (see text).
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FIGURE 4. Better defining the ADC Reference Voltage. Self-bias is still used, but the reference voltages are trimmed
by providing a small trim current with the operational amplifiers.
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