Iterra

iIT4031F
100-ps Wideband Phase Delay

Descrlptlon The iT4031F is a RoHS-6-compliant, ultra-wideband phase delay fabricated using 1-um HBT
GaAs technology and is based on ECL topology to guarantee high-speed operation. The high
output voltage, excellent rise and fall time, and the high eye diagram quality at data rates to 12.5
Gb/s makes the iT4031F is suitable for timing adjustment in data and clock distribution at very
high speed. Complex digital applications benefit from the iT4031F, including clock data recovery,
edge detectors, NRZ-to-RZ converters, MUX/DEMUX, and data restoration.
The device features a single delay element that provides up to 100-ps delay. Delay control can
be either differential (using both VCp and VCm) or single-ended (VCm is the active control pad
while VCp is shorted to VCref). The control voltage range for the delay input is from -2.2 V to -3.0
V whether the control is single-ended or differential. The device can delay NRZ streams with data
rates to 12.5 Gh/s or a clock signal up to 10.7 GHz. Both inputs and outputs are DC-coupled.
The iT4031F uses SCFL I/O levels and is designed so to allow for either single ended or
differential data input.
Features » Ultra wideband: Up to 12.5 Gb/s NRZ
» Delay adjustment to 100 ps
» 900 mVpp single-ended output
» Jitter degradation RMS: <1.5 ps iTerra
» Output rise time (20% — 80 %):25 ps typical 4031FA
» Output fall time (20% — 80 %): 23 ps typical XXnnnn
> Differential or single-ended 1/0 140635
» Power consumption: 1.65 W
» Output impedance: 300 ohms
» RoHS-6 compliant 5x5-mm QFN (MO-220) package
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Iterra TAO31F

100-ps Wideband Phase Delay

Absolute
Maximum
Ratings : ;
Symbol Parameters/conditions Min. Max. Units
Stresses above those listed VEE Power supply voltage 55 0 \V
undgr Absolute Maximum
Ratings may cause VIH Input voltage level, high level -1.5 15 \%
permanent d_amage to the
device. This is a stress VIL Input voltage level, low level -1.5 1.5 \Y
rating gnly, functlonql
fhpeesrgt(')?nag;tzigrev'ce at VC Delay control voltage -5.0 0 \Y
diti bove th - .
;‘L’}C'a{‘gﬂsmaﬂfg' Zpe?assonm TA Operating temperature range — die -15 125 °C
section of this document is
not implied. Exposure to TSTG Storage temperature -65 150 °C
absolute maximum rating
conditions for extended
periods may affect device
reliability.
Recommended
Operating Symbol Parameters/conditions Min. | Typ. | Max [ Units
Conditions T, Operating temperature range — die 0 85 °C
Vee Power supply voltage -5 \%
VC Delay control voltage -3.0 -2.6 -2.2 \%
Vig Input voltage level, high level (single ended) 0.0 \%
Vi Input voltage level, low level (single ended) -0.9 \%
Vinoe DC input voltage (with DC-coupled input) -0.45 \%
Electrical pp—
s mbo Parameters Min. Typ. Max. Units
Characteristics Y ! » X :
VEE Power supply voltage -4.5 -5.00 | -5.25 \%
1. Electrical VIH Input voltage level, high level (single ended) 0.0 \%
characteristics at
ambient temperature. VIL Input voltage level, low level (single ended) -0.9 \Y
2. In case of single-
ended input, the unused | VINDC DC input voltage (with DC-coupled input) (2) -0.45 \Y
pad must be tied to
VINDC. VOouT Data output voltage amplidude (3) 0.8 0.9 1.0 \%
3. In case of single-
ended output, the TR Output rise time (20% — 80%) 25 ps
unused pad must be
e e | 1 Output fall time (20% — 80%) 23 ps
to ground.
4. Refer to timing TDH Output delay low-high transition (4) 300 ps
diagram.
TDL Output delay high-low transition (4) 300 ps
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Iterra T4031F

100-ps Wideband Phase Delay

Electrical
Characteristics Symbol Parameters Min. Typ. Max. Units
(cont.) Taos Output phase delay adjustment® 100 ps
Fuax Maximum clock frequency 10.7 GHz
Jrms Jitter RMS degradation 15 ps
lee Power supply current 330 mA
P Power dissipation Jims =\ Jrums” = Jiws” 1.65 W
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Evaluation board measurement Evaluation board measurement
Vee: -5.0V Vee: -5.0V
Input data rate: 10.7 Gb/s Input data rate: 10.7 Gb/s
Single-ended data input: +/-450 mVpp Single-ended data input: +/-450 mVpp
Control voltage: VCp = VCref, VCm =- 2.2 V Control voltage: VCp = VCref, VCm =-3.0 V
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Evaluation board measurement Evaluation board measurement
Vee: -5.0V Vee: -5.0V
Input data rate: 12.5 Gb/s Input data rate: 12.5 Gb/s
Single-ended data input: +/-450 mVpp Single-ended data input: +/-450 mVpp
Control voltage: VCp = VCref, VCm =- 2.2V  Control voltage: VCp = VCref, VCm =-3.0 V
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100-ps Wideband Phase Delay
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Evaluation board measurement Evaluation board measurement
Vee: -5.0V Vee:-5.0V
Input data rate: 12.5 Gb/s Input CLK frequency: 12.5 GHz
Single-ended data input: +/-450 mVpp Single-ended CLK input: +/-450 mVpp
Control voltage: VCp = VCref, Control voltage: VCp = VCref, VCm =-2.2 V

VCm =-2.2 to -3.0 V (accumulating)

Recommended
Operational
Setup

({
Q
2
a
I

ca2l b 4 Cle
cs
B [ [ [ ﬁ Tosoer

—
|58

S60pF
J ZI E J3
@ D In ZI E /Q @/RF_EIUT
T 5] iT4031F  [§]
/RC?IN /D In ZI E Q 2 R#jDUT
i 51

560p

—H

403 (1]
{ EAEGIE | ol el
1 l I

b / \ 1wF| 560pF]

se0pF C13
C1-C4 NOT USED — c10 c1L cis c1 d
1uF j:

C19 560pF| | 560p

— Ly L1
Vref
Vem
. This is a Production data sheet. See “Product Statu s Definitions” iTerra Communications
Www.iterrac.com on Web site or catalog for product development stat ~ us. 2400 Geng Road, Ste. 100, Palo Alto, CA 94303
December 11, 2006 Doc. 4093 Rev 1.5 4 Phone (650) 424-1937, Fax (650) 424-1938

wwwe.DataSheetdlU.com



Iterra

ITA031F

100-ps Wideband Phase Delay

“F” Package
Drawing,
Pinouts, and
Marking

Notes:

Dimensions in inches (mm)
Tolerances are +0.0039 in.
(0.100 mm)

Package drawing
encompasses JEDEC
MO-220 Version VHHC-2

See iTerra Application
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Marking Information OOmirn [.300 0.080]
iTerra [ Lo [E]C]
MMMMFA . L 20 OPTONAL FULL RADIUS
Sl B0 [2.101(110]
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Where
MMMM = part number .
F = Package Type Pinouts
A = Temp. Range
XX = Wafer Lot P1: Vee P11: Vee
NNNN=Ser. No. P2: Din P12: Dout
LLYYWW = MFG D/C P3: N/C P13: N/C
P4: Din/ P14: Dout/
P5: Vee P15: Vee
P6: N/C P16: Vee
P7:VCm P17: N/C
P8: VCp P18: N/C
P9: Vcref P19: N/C
P10: Vee P20: N/C
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