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ADC12V170 12-Bit, 170 MSPS, 1.1 GHz Bandwidth A/D Converter with LVDS

Outputs
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00000000000000 ViyOO 1dBFSO AGND O DGND 0 DRGND 0 0VO V4 0 Vp OO0 3.3VO Vpr 00 1.8VO 0 0
Vrer 00 1.0VO fopx O 170 MHzO Ve O Va0 €0 SpF/000000000000000000000000000000000000
D000000000000000 T,025000000000000000000000 Tyyy 0 TaO Tyax00O 00000000
00000000000 T,025000000 00000 (Note 70 80 9)0

Typical Units

Symbol Parameter Conditions (Note 10) Limits (Limits)
STATIC CONVERTER CHARACTERISTICS
Resolution with No Missing Codes 12 Bits (min)
) . 1.9 LSB (max)
INL Integral Non Linearity (Note 11 Full Scale input 0.5
9 fty ( ) ull >eale Inpu * 1.9 LSB (min)
1.0 LSB
DNL Differential Non Linearity Full Scale Input +0.3 S (me}x)
-1.0 LSB (min)
. %F
PGE Positive Gain Error +0.74 3.30 "FS (méx)
-2.10 %FS (min)
2. Y
NGE Negative Gain Error -0.33 10 eFS (méx)
-2.85 %FS (min)
TC GE |Gain Error Tempco -40°C < T, < +85°C +8.0 ppm/°C
' 0.75 %FS (max)
V Offset Error (V)y+ = Vi~ -0.11
OFF Vit = Vin-) -0.95 %FS (min)
TC Ve | Offset Error Tempco —40°C ST, < +85°C +0.5 ppm/°C
Under Range Output Code -0 0
Over Range Output Code 4095 4095
REFERENCE AND ANALOG INPUT CHARACTERISTICS
Vem Common Mode input Voltage 1.5 Vv
f Midooi
Vo Reference Ladder Midpoint Output Maximum output load = 1 mA 15 v
Voltage
c V\y Input Capacitance (each pin to GND) |V, = 1.5 Vdc (CLK LOW) 6 pF
" (Note 12) £0.5V (V) (CLK HIGH) 9 pF
Veer Reference Voltage (Note 13) 1.00 v
Reference Input Resistance 9 kQ
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goboooboobooobooggd
oooooooooboO0oo0o vybO 1dBFSOAGND O DGND O DRGND O 0V V, O VR OO 3.3VO Vpp 00O 1.8VO O O
Veer OO 1.0VO o x O 170 MHzO Vo O VO CL O SpF/000000000000000000000000D00000000C00
ooooooobboboooobDoOo T 0250000000000 000000OO00 TywtU TaO Tyax0ooooooooo
oo0o0ooooomooo T,0 2500000000000 (Note 70 80 9)0
Typical Units
Symbol Parameter Conditions (Note Limits (Limits)
10)
DYNAMIC CONVERTER CHARACTERISTICS, A, = -1dBFS
FPBW  |Full Power Bandwidth -1 dBFS Input, -3 dB Corner 1.1 GHz
fiy =10 MHz 67.9 dBFS
fiy =70 MHz 67.2 66.0 dBFS
SNR Signal-to-Noise Ratio fiy = 150 MHz 67.1 dBFS
fiy =250 MHz 66.9 dBFS
fin = 400 MHz 65.4 dBFS
fiy =10 MHz 85.0 dBFS
fiy = 70 MHz 85.8 74.0 dBFS
SFDR | Spurious Free Dynamic Range fiy = 150 MHz 85.0 dBFS
fiy = 250 MHz 83.0 dBFS
fiy = 400 MHz 71.6 dBFS
fy =10 MHz 11.0 Bits
fiy =70 MHz 10.9 10.5 Bits
ENOB Effective Number of Bits fiy = 150 MHz 10.8 Bits
fiy = 250 MHz 10.7 Bits
fin = 400 MHz 10.3 Bits
fy = 10 MHz -82.7 dBFS
fiy = 70 MHz -82.3 -72.0 dBFS
THD Total Harmonic Disortion fiy = 150 MHz -80.7 dBFS
fiy = 250 MHz -79.6 dBFS
fiy = 400 MHz -68.8 dBFS
fiy = 10 MHz -95.0 dBFS
fiy = 70 MHz -88.4 -77.0 dBFS
H2 Second Harmonic Distortion fiy = 150 MHz -87.4 dBFS
fiy = 250 MHz -83.0 dBFS
fiy = 400 MHz -71.6 dBFS
fy =10 MHz -85.0 dBFS
fiy =70 MHz -86.8 -74.0 dBFS
H3 Third Harmonic Distortion fin = 150 MHz -85.0 dBFS
fiy = 250 MHz -88.1 dBFS
fiy = 400 MHz -73.7 dBFS
fiy =10 MHz 67.7 dBFS
fiy = 70 MHz 67.1 65.1 dBFS
SINAD | Signal-to-Noise and Distortion Ratio fiy = 150 MHz 67.0 dBFS
fiy = 250 MHz 66.7 dBFS
fiy = 400 MHz 63.8 dBFS
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00000000000000 ViyOO 1dBFSO AGND O DGND 0 DRGND 0 0VO V4 0 Vp OO0 3.3VO Vpr 00 1.8VO 0 0
Vrer 00 1.0VO fop O 170MHz0 Ve O VeyO € 0 5pF/000000000000000000000000000000000000
D000000000000000 T,025000000000000000000000 Tyyy 0 TaO Tyax00 00000000
00000000000 T,025000000 00000 (Note 70 80 9)0

Symbol Parameter Conditions (L?:;aol) Limits (Ll::‘l't; )

CLK INPUT CHARACTERISTICS

Viney Logical “1” Input Voltage Vp=3.6V 2.0 V (min)

Vino Logical “0” Input Voltage Vp =3.0V 0.8 V (max)

gy Logical “1” input Current Vin=3.3V 10 WA

Iingoy Logical “0” Input Current Vi =0V -10 HA

Cwn Input Capacitance 5 pF

DIGITAL OUTPUT CHARACTERISTICS (DO+/- to D11+/-, DRDY+/-, OVR+/-, DL+/-)

Voo LVDS differential output voltage (Note 14) 350 250 | mVe.p (min)

450 mVp_p (Max)

Vos The common-mode voltage of the LVDS (Note 14) 120 1.125 V (min)
output ) 1.375 V (max)

R, Intended Load Resistance 100 Q

POWER SUPPLY CHARACTERISTICS

Ia Analog Supply Current Full Operation 221 289 mA (max)

s Digital Supply Current Full Operation 15 16 mA (max)

bR Digital Output Supply Current Full Operation 315 mA
Power Consumption Excludes Ipg 781 mw
Power Down Power Consumption 15 mw
Sleep Power Consumption 50 mw

www.national.com/jpn/
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00000000000000 VOO 1dBFSO AGND 0 DGND 0 DRGND 0 0VO V, 0 Vp OO 3.3VO Vpr 00 1.8VO0 0 0
Vrer 00O 1.0VO fopx O 170 MHzO Ve O VO €, O SpF/000000000000000000000000000000000000
000000000000 0000T,0250000000000000000000000 50% 0000000 00000000
000 TynD TaO Tyax 00000000 0000000000000 T,0 2500000000000 (Note 70 80 9)0

Symbol Parameter Conditions (L‘échg) Limits (::rr::tss )
Maximum Clock Frequency 170 MHz (max)
Minimum Clock Frequency 5 MHz (min)
Clock High Time 2.7 ns
Clock Low Time 27 ns
Conversion Latency 7.5 Clock Cycles
too Output Delay of CLK to DATA Relative to falling edge of CLK 3.8 ns
toyy Data Output Valid Time Z:ITpeu?:tdpgu; (;?S;D\?'(ﬁggc::me 1.3 0.9 ns (min)
Time till output data is not valid after
tonv Data Output Not Valid Time the output edge of DRDY (Note 1.3 0.9 ns (min)
14)
tao Aperture Delay 0.5 ns
Aperture Jitter 0.08 ps rms
0.1 yF to GND on pins 43, 44; 10 uF
Power Down Recovery Time and 0.1 uF between pins 43, 44; 0.1 3.0 ) ms
uF and 10 pF to GND on pins 45, 46
0.1 uF to GND on pins 43, 44; 10 uyF
Sleep Recovery Time and 0.1 yF between pins 43, 44; 0.1 100 Hs
UF and 10 uF to GND on pins 45, 46

Note1: O0O00O0O000000O00000000O00DOOOO00O0OO0O000000OOOOO0OO000000O000OO0000OO0000O0O0O00O00
goomoooobooooboooo0 oo00oooo0oo0oo0oooo0oo0o0oooo0oooOoDobb00Dbo0oo0bobOb00oO00OoOO
oooooooooooooooooooOoOoooboOoOOOOOOOCOOOCO0OO0OOO0O0O0OOCOOOCOOCOOOOOOOOOOOOO
ooo0oO0oo0oO0oOoooOoo0oOobo0oobO0o0ooo0oboo0ooon

Note2: (O0O0000000DOO0DO0O GNDO AGNDO DGNDO oVvOODOOO0OOOOOOOO

Note3: 00000000 OOODO (VOOODOOOODOOO (Vw0 AGNDOOO ViyO V) OOoooooooodx smAOO00O000O000OO0
Joooooo0O00000000000 (£ somA)J00000000000+ smAOOOOOOOO0O0OO0000O0C 10000000000

Noted: 00000000 PypD0Tmax0000000000 @,,000000000 (T,)00000000P) a0 (Tymax D Ta )85 0000000
00000000000000000000000000000000000000000000000000 (00000000000000000
0000000000000000000000000000000000)0000000000000000000000000

Note5: 00000000 O100pFOO0ODOOOOODOD 1.5\QOO00000000000000O000O00O000O2200FO00000DOO00OO0 Q
ooooooooooooooo

Note 6: 000000 OOO0O0O0O0OOODODODO0OODOOOOOO0OOOOOO

Note7: 0O00000000O00OOOO0OO 10000000000000000000O0ONote30000000000000000OO0 V0000000
0O GNDOOO0000O0D00000000000000000000C000000000000000000OBO0O00O0O0O 26vO000000 GNDOO
gooo0ooADOOOOOOOOOO00OO

To Internal Circuitry

AGND

Note8: 0O00000000000000O0O0O|V,O VO loomVOOOOOOODOOO0OO0O00000000000000000000000000
Note 9: VypprOO 1OV 2V, 0000 )OOOOOOODO 120000 LSBO 488.3uvOO0O000O

Note10: OO0 O0O0OOOOT,02500000000000000000000000000O00000000O00O0O00O0000O0OOOO0OOO0OOOO
oooooooocooa

Note11: OOOO0OOO (INL)O LSBOOOODOO0O00O0O00000O00O0O00000000O0DOOOCOO0ODOOOO
Note12: 00000000000 /000000000 /00000000000000

Note 13: 0000 O00MOOOOOOOOO09VEO 1.1VOOOOOOOOO0ODO00O0OO0DODO00000000000000000 LM4051CIM3-ADJ (SOT-
2300000)00000oo

Note 14: 00000 0000000000 O0OOOOOOOOOODOOODOO
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googn

0000000000 (APERTURE DELAY)O 00000000
gooooboobboooooboooobooboboobooo
goooooo

000000000 00000 OO0 ) (APERTURE JITTER)
0000000000000 00000000000000000
0000000000000 0000000000000

000000000000000 (CLOCK DUTY CYCLE) O OO
goooobooooooo0oOono High OOO0OOOOOO
oooobobcooobooooooobboobbboooboooo
A/DO0000000000O000000000000004

00000000 (COMMON MODE VOLTAGE: V)OO
ADO000000000000000000O00OO0DCOOO
oo

0000000 (CONVERSION LATENCY)O OO OO O0OO
oobooooooooooooooooooooooooooon
ooooooooobooocooooobcboooooooobo
ooooooobooooooooDoOoobooooboboOoooo
obbboooooboooboobooooboooooooOoooboo
ooooboooooooooooooboooooooooooood
goooobobobobooooboobooooooooooooo

000000 (DIFFERENTIAL NON-LINEARITY: DNL) O O
0o00o00oooooooiLsBO0000oonDooooooooo

0O 00 (EFFECTIVE NUMBER OF BITS: ENOB) OO O
O/ (000o0oo)ooo SINADOOOO0O0000OENOB
O (SINADO 1.76)6.0200 00000000 0O000OOOO
oooAapbboooooobbooooooooobooobooooo

O0O0oooooO (FULL POWER BANDWIDTH) O OO0
ooooooooooooboooboooooooOobOoboOoono
ooooooooooosdBOOb0OCOOCDOOOOOOOn
goooooooo

00000 (GAINERROR) DO OOOOOOOOOOOOO
oooooooobooooooooooood

goobooooooooboooboooboobobooobo

goboboooobobooobooboboobobbbooBbooooooog
uood

ooooooooooboooooooooooomon
ooobooooobomoooooooobooooo

000000 (INTEGRAL NON LINEARITY: INL) D O OO
o000 (000000000 12LsB 0O )yOooooooooo
o(ooboobboooobieLssO0)oooooooooooo
oooooooooboooooooboobooooobooooon
oboooooooooooooooboooooooooood

00000 (INTERMODULATION DISTORTION: IMD) O O
AbOboobbooodooz20b00booboobooooooo
oooooooooboooooooooooooooooon
gooboooooboooooooboOooooboDOObOoo
obobooomMmbpOOO dBFSOOO000O0

LSB (LEAST SIGNIFICANT BIT) 0 0 000000 000
0000000000000000000M0000000
V2" 000000000 "Vgg" 000000000000 "
0 A/DO0DDD00DO (00)000

LVDS 000000 (LVDS DIFFERENTIAL OUTPUT
VOLTAGE: Vop) 0000000000000 00000000
Vpxp0 00 Vpxp0 0000000000

LVDS 000000000 (LVDS OUTPUT  OFFSET
VOLTAGE: Vog) 1 0DX 0000 0000 DXOOOO 000
000000000 [VpypD Vpxp V2000

000000000 (MISSING CODES) D0 A/DOOO0O0000
ooboooooooodooonoADbc12vi7o0O0ooooooo
oooooooooooooooo

MSB (MOST SIGNIFICANT BIT) 0 D0 0000 0o00ooo
gbooboooboboboooboboboboooMse 0000
oooooo 20000000

0000000000 (NEGATIVE FULL SCALE ERROR)
gmooboboboboooboobo@mobobbobooOOo.sLsSB)
gobooooooood

000000 (OFFSET ERROR)ID OO0 2047 0O 2048
gooobooooboboooooobo200000000

[(VIND )D (VIND )]DD O

000000 (OUTPUT DELAY) D OD00O0OOOOOOOO
oot ooooboooobobbobobooboooooobooo
ooooooo

00000000000 (PIPELINE DELAY:LATENCY) O OO
OO0 O0000000O(CONVERSION LATENCY)OO OO0
ooooo

0000000000 (POSITIVE FULL SCALE ERROR)D O
oobobbootoooooocooooobood 1.sLse)d
ooobooooooooo

0000000 (POWER SUPPLY REJECTION RATIO:
PSRR) DO O0D0O0O0OOO ADOOOODOOOOODOOO
0oo0ooOooooooOoOoPSRROOOO DCOOODOOO
oooo A/booboooboooobooooooooboon
bpcoOoOoOoOooooooA/mbooooobobboboobooo
oooooodsoOoooooon

00 /0000 (SIGNAL TO NOISE RATIO: SNR) 0 0000
ooo01200000000000000DCOOOOOO
o000o0oooobomoooooooobooooooooon
ooooooodOOOOooog

00 /(000000 ) 0 (SIGNAL TO NOISE PLUS
DISTORTION RATIO: S/(N O D)000 SINAD) O 00000
000 120000000000000000DCOO00O0
0000000000000000000000000000
000000000000000

0000000000oob0ooboo0 (SPURIOUS FREE
DYNAMIC RANGE: SFDR) 0O 000000000000
ooooooooooobooooobOdea OODOOOOOOOOO
ooooooooooooobobooooooooooobooo
oobobooooooboboooboooOoOobbboboDobOon

000000 (TOTAL HARMONIC DISTORTION: THD) O O
2000 1000000000000C000O0COOOOOO
oooo00 msO)O0O0O0OO0dBOOOOOOOOOOOOO
THDOOOOOOOooooo

2
t,0 4 ..
2
f,

+ f102

THD = 20 x log

f000000(00)0000000 (RMS O )06 00 f,
00D000M0000000000002000 1000000
000000000

02000000 (2NDHARM)OOOOOOOOGOOOO
U0 rMSOOOO2000000000000000d4dB0O0O
gooood

03000000 (RDHARM)OOOOOOOOCOCOOO
U0 rMSOOOO3000000000000000O0dBOO
gooood
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CLK+

CLK-

DRDY+

DRDY-

Dx+/-

OVR+/-
(High if output code
exceeds part’s range) —2

N+8.5

Sample N+8 l

N+9.5
Sample N+9 l

* Even Bits: DO (LSB), D2, D4, D&, D8, D10
Odd Bits: D1, D3, D5, D7, D9, D11 (MSB)

Output Timing
Output Code
A
1111,1111,1111 (4095) —]
TH11,1111,1110 (4094) ] J’T
P
.
.
-
R POSITIVE
MID-SCALE e FULL-SCALE
POINT : /// TRANSITION
- Vet
e (Vest)
1000,0000,0000 (2048) —f--------- - B R
NEGATIVE -
FULL-SCALE e H OFFSET
- s I e d
TRANSITION e H ERROR
(VFS_) /z/
-
-
0000,0000,0010 (2) -] P Min) < (V=) : in#+) > (M=)
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