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Industrial Temperature Range

(-40°C < T, < +85°C)
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128-Pin Exposed Pad LQFP
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Symbol Parameter Conditions (1,3;:2') (lr:llc?::Z) (t:::::'s )
STATIC CONVERTER CHARACTERISTICS
INL Integral Non-Linearity (Best fity |z CouPied: 1MHz Sine Wave £0.3 0.9 LSB (max)
Overranged
DNL Differential Non-Linearity DC Coupled, TMHz Sine Wave £0.15 0.6 LSB (max)
Overranged
gizzlsutlon with No Missing 8 Bits
Vore Offset Error -0.45 —1105 LLSS: ((;1";;))
Vore_ADJ | Input Offset Adjustment Range | Extended Control Mode +45 mv
PFSE Positive Full-Scale Error (Note 9) -0.6 +25 mV (max)
NFSE Negative Full-Scale Error (Note 9) -1.31 125 mV (max)
FS_ADJ Full-Scale Adjustment Range Extended Control Mode +20 x15 %FS
NORMAL MODE (Non DES) DYNAMIC CONVERTER CHARACTERISTICS
FPBW Full Power Bandwidth Normai Mode (non DES) 1.7 GHz
B.E.R. Bit Error Rate 10-18 Error/Sample
Gain Flainess d.c. to 500 MHz +0.5 dBFS
d.c.to 1 GHz +1.0 dBFS
] ) fiy =373 MHz, V,, =FSR - 0.5 dB 7.4 7.0 Bits (min)
ENOB Effective Number of Bits - -
fiy = 748 MHz, V), = FSR - 0.5 dB 7.25 Bits (min)
SINAD Signal-to-Noise Plus Distortion le =373MHz, V| = FSR - 0.5 dB 46.3 43.9 dB (min)
Ratio fiy =748 MHz, V|, =FSR - 0.5 dB 45.4 aB (min)
: ) ) ) fiy =373 MHz, V|, = FSR - 0.5 dB 47 44.5 dB (min)
SNR Signakto-Noise Ratio foy = 748 MHz, V) = FSR - 0.5 dB 463 dB (min)

www.national.com/jpn/ 8
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. Typical Limits Units
Symbol Parameter Conditions (Note 8) (Note 8) (Limits)
. . fiy =373 MHz, V\y,=FSR-0.5dB -54.5 -47 dB (max)
THD Total Harmonic Distortion
fiy =748 MHz, V\,=FSR-0.5dB -53 dB (max)
2nd Harm | Second Harmonic Distortion fix = 373 MHz, Viy = FSR - 0.5 dB ~60 dB
ic Di i
fiy =748 MHz, V| =FSR-0.5dB -57 dB
ard H Third H ic Distori fiy =373 MHz, V|, =FSR-0.5dB -62 dB
rd Harm ird Harmonic Distortion
fiy =748 MHz, V|, =FSR - 0.5dB -65 dB
. . fiy =373 MHz, V\y=FSR-0.5dB 56 48.5 dB (min)
SFDR Spurious-Free dynamic Range )
fiy =748 MHz, V|, =FSR - 0.5dB 53 dB (min)
IMD Intermodulation Distortion finy =321 MHz, Vyy = PSR - 7 dB 50 dB
fine = 326 MHz, V\y=FSR - 7 dB
Out of Range Output Code (Vint) — (Vi) > + Full Scale 255
(In addition to OR Output high)  [(V+) — (V,y-) < - Full Scale 0
INTERLEAVE MODE (DES Pin 127=Float) - DYNAMIC CONVERTER CHARACTERISTICS
Z;gg;’ Full Power Bandwidth Dual Edge Sampling Mode 900 MHz
ENOB Effective Number of Bits fiy =748 MHz, V, =FSR - 0.5 dB 7.2 Bits (min)
SINAD 2‘;?5' to Noise Plus Distortion  1¢ _ 748 MHz, v,y = FSR - 0.5 dB 45 dB (min)
SNR Signal to Noise Ratio fiy =748 MHz, V|, =FSR - 0.5 dB 455 dB (min)
THD Total Harmonic Distortion fiy =748 MHz, V|, =FSR - 0.5dB -53.5 dB (max)
2nd Harm | Second Harmonic Distortion fiy =748 MHz, V|, =FSR - 0.5dB -54 dB
3rd Harm [ Third Harmonic Distortion fiy =748 MHz, V|, = FSR - 0.5 dB -64 dB
SFDR Spurious Free Dynamic Range |fy =748 MHz, V|, =FSR - 0.5 dB 53.4 dB (min)
ANALOG INPUT AND REFERENCE CHARACTERISTICS
. 570 mVp_p (min)
FSR pin 14 Low 650
Vv Full Scale Analog Differential 730 mVp_ p (Max)
N Input Range 790 mVp._p (Min)
FSR pin 14 High 870
950 mVp._p (Mmax)
v Analog Input Common Mode v Vemo - 50 mV (min)
om Voltage emo Vemo + 50 mV (max)
Analog Input Capacitance, Differential 0.02 pF
Normal operation Eachi . d 16 F
Cuy (Notes 11, 10) ach input pin to groun . p
Analog Input Capacitance, Differential 0.08 pF
DES Mode (Notes 10, 11) Each input pin to ground 2.2 pF
. . ) 94 Q (min)
Rin Differential Input Resistance 100
106 Q (max)
ANALOG OUTPUT CHARACTERISTICS
0.95 V (min)
A | =+100 pA .
oMo Common Mode Output Voltage |[lgyo =+ y 1.26 1.45 V (max)
Common Mode Output Voltage
TCV T, =-40°C to +85°C ©
emo Temperature Coefficient A o 118 ppm/C
Vomo input threshold to set DC - |V = 1.8V 0.60 \
Vemo vt :
Coupling mode V,=2.0V 0.66 v
Maximum V, load
Cronn V. oMo 80 F
LOAD TEMO Capacitance P
Bandgap Reference Output 1.20 V (min)
\Y lgg = £100 pA .
86 Voltage e ==V H 1.26 1.33 V (max)
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- Typical Limits Units
Symbol Parameter Conditions (Note 8) (Note 8) (Limits)
Bandgap Reference Voltage T, =-40°C to +85°C,
TCV 2 o
BG Temperature Coefficient lgg = =100 pA 8 ppm/C
Maximum Bandgap Reference
\
Cuoan Vea load Capacitance 80 PF
TEMPERATURE DIODE CHARACTERISTICS
192 PA vs. 12 PA,
. T, = 25°C 71.23 1\
AVge Temperature Diode Voltage
192 pA vs. 12 pA, 85.54 v
T,=85°C : m
CHANNEL-TO-CHANNEL CHARACTERISTICS
Offset Match 1 LSB
Positive Full-Scale Match Zero offset selected in Control Register 1 LSB
Negative Full-Scale Match Zero offset selected in Control Register 1 LSB
Phase Matching (I, F.S.Q) Fin=1.0GHz <1 Degree
Crosstalk from | (Aggressor) to Q| Aggressor = 867 MHz F.S.
X-TALK (Victim) Channel Victim = 100 MHz F.S. 71 dB
Crosstalk from Q (Aggressor) to || Aggressor = 867 MHz F.S.
X-TALK (Victim) Channel Victim = 100 MHz F.S. 71 dB
CLOCK INPUT CHARACTERISTICS
X V min
Sine Wave Clock 0.6 0.4 p-p (in)
20 Vp.p (max)
Vip Differential Clock Input Level -
Square Wave Clock 0.6 0.4 Ve.p (Min)
q : 2.0 Vp.p (Max)
I Input Current Vin=0orV,y=V, +1 pA
c Input Capacitance Differential 0.02 pF
IN (Notes 10, 11) Each input to ground 1.5 pF
DIGITAL CONTROL PIN CHARACTERISTICS
Vi Logic High Input Voltage (Note 12) 0.85 x V, V (min)
Vi Logic Low Input Voltage (Note 12) 0.15x V, V (max)
Input Capacitance .
C .
N (Notes 11, 13) Each input to ground 1.2 pF
DIGITAL OUTPUT CHARACTERISTICS
Measured differentially, OutV = V,, Vgg 710 400 mVp_p (mMin)
= Floating (Note 15) 920 mVp_p (max)
Voo LVDS Differential Output Voltage
Measured differentially, OutV = GND, 280 mVp_p (min)
; 510
Vgg = Floating (Note 15) 720 mVp_p (max)
Change in LVDS Output Swing
AVoorr | getween Logic Levels +1 mv
Vos (1Dutput Offset Voltage, see Figure Vg = Floating 800 mv
Vos (13utput Offset Voltage, see Figure Vg = V, (Note 15) 1200 mv
Output Offset Voltage Change
AVos Between Logic Levels i mv
los Output Short Circuit Current Output+ & Output- connected to 0.8V +4 mA
Zy Differential Output Impedance 100 Ohms
Vou CalRun High level output loy = -400UA (Note 12) 1.65 1.5 \
VoL CalRun Low High level output lon = 400UA (Note 12) 0.15 0.3 \

www.national.com/jpn/
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Symbol Parameter Conditions g:t'::; (II:JI(:‘::Z) (S:::;)
POWER SUPPLY CHARACTERISTICS
PD =PDQ = Low 770 870 mA (max)
N Analog Supply Current PD = Low, PDQ = High 524 600 mA {max)
PD = PDQ = High 1.8 mA
PD = PDQ = Low 207 290 mA (max)
Ior Output Driver Supply Current PD = Low, PDQ = High 116 165 mA (max)
PD = PDQ = High 0.012 mA
PD = PDQ = Low 1.8 2.2 W (max)
Ps Power Consumption PD = Low, PDQ = High 1.2 1.45 W (max)
PD = PDQ = High 3.5 mw
.C. Power Supply Rejection Change in Full Scale Error with change
PSRR1 gactio ° PPl Rejectlo inVy Ef]rom 1.8V to 2.0V s 30 s
PSRR2 gﬁi'o Power Supply Rejection |48 MHz, 50mV, riding on V,, 51 dB
AC ELECTRICAL CHARACTERISTICS
foLks Maximum Input Clock Frequency | Normal Mode (non DES) or DES Mode 1.7 15 GHz (min)
folke Minimum Input Clock Frequency |Normat Mode (non DES) 200 MHz
foike Minimum Input Clock Frequency |DES Mode 500 MHz
200 MHz = | T ncy £1.5 20 % (min
input Clock Duty Cycle 200 Mtz < Input cock equercy 50 2 o
500MHz < Input clock frequency < 1.5 20 % (min)
Input Glock Duty Cycle Gz (DES Mode) (Note 12) % 80 % (max)
teL Input Clock Low Time (Note 11) 333 133 ps (min)
ten input Clock High Time (Note 11) 333 133 ps (min)
DCLK Duty Cycle (Note 11) 50 ‘;g // <(r':;';))
trs Reset Setup Time (Note 11) 150 ps
ten Reset Hold Time (Note 11) 250 ps
\ Synchronizing Edge to DCLK bt
b Output Delay 00 T T0SK
tapw Reset Pulse Width (Note 11) a C'°°(':n%c'es
- ?;;fqirennal Low to High Transition 10% to 90%, C, = 2.5 pF 250 ps
Yy D.ifferential High to Low Transition 10% t0 90%, C, = 2.5 pF 250 ps
Time
50% of DCLK transition to 50% of Data
tosk DCLK to Data Output Skew transition, SDR Mode +50 ps (max)
and DDR Mode, 0° DCLK (Note 11)
tsy Data to DCLK Set-Up Time DDR Mode, 90° DCLK (Note 11) 400 ns
ty DCLK to Data Hold Time DDR Mode, 90° DCLK (Note 11) 560 ns
tap Sampling (Aperture) Delay Input CLK+ Fall to Acquisition of Data 1.3 ns
tay Aperture Jitter 0.4 ps rms
i Input Clock to Data Output Delay [ 50% of Input Clock transition to 50% of 31 ns
o (in addition to Pipeline Delay)  |Data transition
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TABLE 6. D.C. Coupled Offset Adjustment

Unadjusted Offset Resistor Value
Reading
omV to 10mV no resistor needed
11mV to 30mV 20.0kQ
31mV to 50mV 10.0kQ2
51mV to 70mV 6.81kQ
71mV to 90mV 4.75kQ
91mV to 110mV 3.92kQ
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