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+3.3V Core Power Supply
Independent power supply for each clock bank
- Power supply range from +2.25V to +3.6V
8 Output clock banks with flexible 1/O signaling
- Up to 16 LVCMOS3.3 outputs with
12mA slew-rate limited, bré&abefore-make, buffers, or
- Up to 16 LVCMOS2.5 outputs with
8mA slew-rate limited, bréabefore-make, buffers, or
- Up to 8 standard drive LVDS outputs
Input clock multiplication of any integer from 1 - 32
PLL Operation
- Low frequency range: 24MHz to 50MHz
- Mid frequency range: 48MHz to 100MHz
- High frequency range: 96MHz to 200MHz
Input reference clock signaling and control:
- LVCMOSS3.3/LVTTL (Cold-Spared),
LVDS (Cold-Spared), &
Parallel Resonar@uartz Crystal
- Reference input divide-by-1 or divide-by-2
- Input frequency range from 2MHz to 200MHz
Dedicated feedback Input/Output module
- Independent feedback powsrpply (+3.0V to +3.6V)
- 1-to-32 divider optionsvith/without inverting
- Phase control -6, -4, -3,-2,-1,0, 1, 2, 3,4, 6 tU
- Disabled HIGH-Z when RSDIV = LOW
- No Synchronous Output Enable (S@ntrol in order to main-
tain PLL lock
Output clock bank signaling and control:
- Output frequency range from 750KHz to 200MHz
- 1-to-32 divider optionsvith/without inverting
- Odd bank phase control -4, -2, -1,0, 1, 2, 3, 4 tU
- Even bank phase control -6, -2, -1, 0, 1, 2, 4, 6 tU
- Disable HIGH, LOW, or HIGH-Z
- Synchronous Output Enabie (sjof®ntrol
Guaranteed referencepiat to output edge
synchronization
Low inherent output bank skew (e.g. SKEW = 0*tU)
- < 50ps intrabank skew (typical)
- < 100ps interbank skew without dividing or inverting (typ)
- < 250ps interbank skew acrossided or inverted banks (typ)
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A passion for performance.

O Temperature range:
- Commercial: 6C to +70C
- Industrial: -46C to +8%C

- HiRel: -55°C to +12%C
U Operational environment:
- Total-dose: 100 krad (Si)
- SEL Immune to a LET of 109 MeV-@img
- SEU Immune to a LET of 109 MeV-&mg
O Packaging optiongl.27mm pitch, 17mm sq. body):
- 168-CLGA
- 168-CBGA
- 168-CCGA
U Standard Microcircuit Drawing 5962-08243
-QML Q and V
U Applications
- High altitude avionics
- X-ray Cargo Scanners
- Test and Measurement
- Networking, telecommunications and mass storage

INTRODUCTION:

The UT7R2XLR816 is a low voltage, low power, clock network
manager. The device features 16-outputs in 8 banks of 2.
Independent powewugpplies for each bank2.25V to +3.6V)

give the user great flexibility imulti- voltage sgtems. Outputs
can be configured as LVCMOS (2.5V/8mA or 3.3V/12mA) or
standard LVDS pairs. Indepenmdeutput bank division and
phase skewing empower the gystdesigner toptimize output
phase and frequency relationshipsoughout a clock network.

The skew controls enable outptidead or lag the reference

clock while the ternary output divider control can divide the

PLL oscillator frequency bgny integer from 1to 32 before

driving the clock out of the desitdank. Regardless of output divider
settings, input and gptit clock edges are symonized at start-up and
whenever the device is rewed from power down mode. Power
down mode is controlled by the RE®IV ternany input which also
controls input division of the refence clock. Time units for skew

control ({,) are 22.8 of the clock cycle for low and mid frequency
oscillators and 4%5of the clock cycle for th high frequency oscillator.



Slew rate optimizatioof outputs is determindaly the PLL oscillator
range selected and thisscontrolled by th&REQ_SEL input. Output
rise times decrease hgjher frequency range @lators are selected.
The input referencelock can be LVCMOS/LVTTL/ LVDS or a
quartz crystal. The LVCMOS/LVTL and LVDS inputs are cold-
spared. Input reference frequaxcan range from 2MHz to
200MHz. Using the RSDIV pin and FB_DS[3)] feedback divider
settings for the reference clockndae multiplied by 0.5x-32x in steps
of 0.5 through a multiplication factaf 16 and integer steps for mul-
tiplication factors 17 through 32.

To provide further clock netark optimization, the feedback

output bank includes independesikew and division control.

PLL lock is identified by the aate high LOCK signal. LOCK will
only become true when the RERENCE and FB_IN clocks are sta-
ble and aligned to within ckres Which is variable based on the
state of the FREQ_SHpin. At all other time, LOCK will remain
LOW.

Clock outputs are determgtic in that if eitler the reference input
clock or feedback clock are absehe outputs will osillate at a fre-
quency near the midpoint of the selected PLL operating range.
Test modes are available for ud@agnostics. The TEST ternary input
enables the test modes. When TESTOW, normal operation occurs.
Floating the TEST pin to a mid-rangelue disablethe PLL oscilla-
tors and drives the clock outputrita with the REF clock input. Set-
ting TEST high disablethe PLL oscillators and drives the clock
output banks with the FB_IN input.
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Figure 1. UT7R2XLR816 Block Diagram
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1.0 Functional Description

The UT7R2XLR816, clock netwonkanager, has an array of
special features designeddeercome many of the clock
management and clock distribution challenges common in
today’s high-performance electrarsystems. This section of
the datasheet provides an ovewiof the primary features
within and is intended to acquaint the designer with their basic
capabilities.

Although discussed in more detail below, the user should
understand that many features within the UT7R2XLR816 are
selected by ternary controbsials. These ternary controls
recognize three separate logic levels on a single pin. The
L(ow) state means that the cmitinput pin is driven below

the V) level specified in the DC electrical table of this
datasheet. Conversely, a H(igh) means that the control input is
driven above the ), voltage described in the DC electrical

table. While a M(id) state requirtisat the input pin be floated,

allowing the internal resistor divider network to place the pin 1.2

into a level compliant with the |y voltage listed in the DC
electrical table, or exterrgldriven/biased to the \j\ level.

1.1 Reference Clocks
The UT7R2XLR816 is capablE receiving its reference
clock from one of three sources. The REF input allows for
a single ended, LVTTL/LVCMOS clock source. The
LVDIN+ and LVDIN- pins combine to receive an LVDS
reference clock. The LVDIN+ should be driven by the
positive half of the LVDS clock signal while the LVDIN-
should be driven by the negative half of the LVDS clock
signal. A 10@ terminating resistor should be connected
directly between the LVDIN-and LVDIN- terminals.
Finally, the XTAL_IN and XTAL_OUT terminals
provide for a quartz crystal resonator reference clock
input. The XTAL_IN pin is thenput to the on-chip pierce
oscillator and should be connected directly to one side of
an external quartz crystal that is tuned to operate in the
parallel resonance mode. The XTAL_OUT pin drives out
the 180° phase shifted version of the reference clock
received on XTAL_IN. Th&XTAL_OUT pin should drive
the other end of the exterr@lartz crystal resonator
circuit. Reference figure 3 f@n example quartz crystal
oscillator circuit.

The REF, LVDIN+ and LVDIN-inputs are cold-spared.
The cold-sparing capability dhese reference pins make
them ideal for receiving aoff-board clock source that
may be active while the UT7R2XLR816 is unpowered.

The UT7R2XLR816 providestarnary reference select

pin (REF_SEL) that is used to control which of the three
available clock sources the UT7R2XLR816 will use as its
timing reference. Since REBEL ensures that only one
reference source can drivestinternal circuitry of the
UT7R2XLR816 the remaining two clock sources may be
driven simultaneously allowing the REF_SEL pin to
select between these refece sources. As mentioned
above, REF_SEL is a ternary, or three level input. Setting
REF_SEL L(ow) selects the XTAL_IN/XTAL_OUT
crystal resonator source. Placing REF_SEL into a M(id)
level (left floating), sets the REF input as the
UT7R2XLR816 reference cltacsource. Finally, driving
REF_SEL H(igh), enablesel VDS (LVDIN+/LVDIN-)
clock source. These available REF_SEL configurations
are shown in figures 2, 3 and 4.

Feedback Clock

The UT7R2XLR816 contains dedicated feedback 1/0

module that is completely separate from the eight (8)

output clock banks. The FB_IN feedback input can be
driven directly from the FB_OUT pin, or from a digital

circuit having the FB_OUT pin as its source.

The FB_IN signal connects to the internal Phase-
Frequency Detector (PFD), which compares the FB_IN
signal with the clock referee source as selected by the
REF_SEL control. Phase stsifassociated with board

trace delays from routing, iRk circuitry, or intentional
phase skewing within the felegick path are adjusted by
the PFD to advance or delay the Phase-Locked Loop
(PLL), as necessary, to ensure that the clock arriving at
FB_IN is phase aligned with the selected reference clock
source.

The FB_OUT is an LVCMOS3 output signal driven by
the PLL. As discussed in Tables 1 and 2, the frequency
and phase of the FB_OUT signal may be adjusted by the
FB_DS[3:0] output divider settings and the FB_PS[2:0]
phase selection settings, respectively. Both pin groups,
FB_DS[3:0] and FB_PS[2:0], are ternary inputs. The
FB_DS[3:0] settings are uséa multiply the frequency of
the internal PLL by dividing the frequency of the
FB_OUT signal.

FB_OUT may be divided by any integer from 1 to 32, as-
well-as inverted following the division operation.
Inversion provides a 180° pteshift of the PLL from the
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incoming reference source, effectively synchronizing the
PLL to the opposite edge of the reference clock. To ensure
stable locking of the PLL and to free the output clock
banks to drive the system clock, FB_OUT should always
be used as the originatingock source for the FB_IN pin.

The FB_PS[2:0] feedback pleaselection pins allow the
FB_OUT signal to be phase diifl by -6, -4, -3, -2, -1, 0,

1, 2, 3, 4, or 6 tu (time units). The value of tu is
determined by the FREQ_SEL setting and the PLL's
operating frequency. Examples of tu calculation are
shown in Equation 1 and Table 5. Phase shifting FB_OUT
has the effect of advancing or delaying the PLL and, by
extension, the nominal phase of all output clock banks. A
positive phase shift (i.e. delay) in FB_OUT advances the
PLL and clock output banks sbey lead the reference
clock by the same phase shift amount. Conversely, a
negative shift (i.e. advancemt) of FB_OUT causes the
PLL and output clock banks to lag the reference clock
source by the same amount of phase shift.

Phase-Locked Loop (PLL) and Frequency Generation

The UT7R2XLR816’s PLL circuitry consists of the
previously mentioned reference and feedback input clock
sources, a Phase—Frequency Detector (PFD), and a
Voltage-Controlled Oscifitor (VCO). The voltage
controlled oscillator consistsf three separate oscillators
that are optimized to run in three specific frequency
bands. The ternary FREQ_SEL input is used to select the
appropriate VCO based upon the nominal PLL frequency
required by the application. The nominal PLL frequency
range selected by FREQEL are 24 — 50MHz
(FREQ_SEL=Low), 48 — 100MHz (FREQ_SEL=Mid)

and 96 — 200MHz (FREQ_SEL=High).

The UT7R2XLR816 includes an internal reset signal to
ensure that the select¥O starts-up and the PLL
establishes lock with the stable reference clock sources
whenever power is applied tioe device, or the device is
dynamically reconfigured teelect a different VCO.
However, Aeroflex reammends that dynamic
reconfiguration be performed while the device is held in
RESET (e.g. RSDIV=Low) to ensure a smooth re-start
and avoid uncontrolled behavior from the device during
the reconfiguration process.

An additional start-up feature provided by the
UT7R2XLR816 is the inclusion of a PLL pre-charge
circuit that places the selected VCO into a mid-band

frequency of operation in thevent that either one, or
both, of the reference and fdxsatk clocks are removed or
drop to a frequency belowfrpe The intent of this

feature is to ensure that the PLL demonstrates
deterministic behavior if the device is out of reset and the
PFD does not receive valid, stable, input clocks. By
controlling the active VCO whethhe PFD does not have a
valid set of input clocks to compare ensures that any
active output clock bank oscillates at a manageable
frequency for downstreameddtronics. It is also
recommended that the s@ih be used in conjunction
with the UT7R2XLR816 startup by disabling the output
banks until the device has completed its PLL locktime
(tLOCK) and the LOCK output is stable high.

When valid, stable, referea and feedback clocks are
available to the PFD, it Wioverride the pre-charge

circuitry and begin to control the VCO. Although the PFD
works to maintain frequency and phase alignment
between the reference and FB_IN to an ideal Ons
difference, it will inform theuser that the PLL is locked
onto the incoming clocks whehey are phase aligned to
within 2ns (typical) for the low and mid VCO selections,
and within 1.5ns (typical) fahe high VCO. When this
condition is met, the UT7R2XLR816 will drive the LOCK
output high, indicating to the system the PLL is locked.
When the LOCK pin is LOW, the PLL is not locked and
the clock outputs may not be stable or synchronized to the
reference clock source. Th®CK will de-assert LOW

when the reference clock and the FB_IN are separated by
greater than the defined alignments, unless the device is
reset.



2.0 DEVICE CONFIGURATION:

Table 1: Output Divider Settings Table 2: Feedback Bank or Output Bank Phase Select
FB (N-factor) & Bank 0Q through Bank 7Q (Mq-factor) Setting!
Output Output Output FB PS | sk Skew Skew
: : : ew nQ PS
DSI30| pivider | PSBO1 | pivider | PSBO1 | pivider o i [?_—O] EVEN | ODD
LLLL 1 MLLL 28 HLLL | 23+INV Banks Banks
LLLM 2 MLLM 29 HLLM | 24+INV LLL iy LL bty Ay
LLLH 3 MLLH 30 HLLH | 25+INV LLM -4ty LM -4t -3ty
LLML 4 MLML 31 HLML | 26+INV LLH -3ty LH -2ty -2ty
LLMM 5 MLMM 32 HLMM | 27+INV LML -2ty ML -1ty -1ty
LLMH 6 MLMH 1+INV HLMH 28+INV LMM -ltU MM Zero Skew | Zero Skew
LLHL 7 MLHL | 2+INV | HLHL | 29+INV LMH__| Zero Skew MH 1t 11,
LLHM 8 MLHM | 3+INV | HLHM | 30+INV L =Ty n ey ey
LLHH 9 MLHH | 4+4INV | HLHH | 31+INV
LHM +2t HM +aty +3t,
LMLL 10 MMLL | 5+INV | HMLL | 32+INV
LHH +3t HH +6t +41
LMLM 11 MMLM | 6+INV | HMLM | Note 1
MLL +4¢
LMLH 12 MMLH | 7+INV | HMLH | Note 1 v
+
LMML 13 MMML | 8+INV | HMML | Note 1 ALY oty
LMMM 14 | MMMM | 9+INV | HMMM | Note 1 MLH Note 2
LMMH 15 | MMMH |10+INV | HMMH | Note 1 AL Note 2
LMHL 16 MMHL | 11+INV | HMHL | Note 1 b)) 2
LMHM 17 MMHM | 12+INV | HMHM | Note 1 MMH Note 2
LMHH 18 MMHH | 13+INV | HMHH | Note 1 AL Note 2
MHM Note 2
LHLL 19 MHLL | 14+INV | HHLL | D'SL©
Note 2 MHH Note 2
LHLM 20 MHLM |15+INV | HHLM | Note 1 HLL Note 2
LHLH 21 MHLH | 16+INV | HHLH | DI e NE5 2
Note 2
HLH Note 2
LHML 22 MHML |17+INV | HHML | Note 1
HML Note 2
LHMM 23 MHMM |18+INV | HHMM | Note 1
HMM Note 2
LHMH 24 MHMH | 19+INV | HHMH | Note 1
HMH Note 2
LHHL 25 MHHL |20+INV | HHHL | Note 1
HHL Note 2
LHHM 26 MHHM | 21+INV | HHHM | Note 1
HHM Note 2
LHHH 27 MHHH | 22+INV | HHHH l\||_|olte22 HHA Note 2
Notes: Notes:
1. These DS[3:0] settingseafor engineering modes ordyd will default to the 1. Skew accuracy is within +/- 300ps of gtwhere "n" is the selected number
DS[3:0] = LLLL state when selected by a user. of skew steps. o _
2. These DS[3:0] settings are not avaitabh the FB_OUT clock. If selected 2. These skew settings are for engimggrnodes only and will default to the
by the user, the FB_OUT clock will default to the DS[3:0] = LLLL state. ZERO SKEW state when selected by a user.



Table 3: Calculating Output Frequency Settings' 2

Output Frequency

PLL Operating
Frequency FB_OUT nQ[1:0]
(feLL)

(N/R) * frererence| (/N) * fpr. (IMng) * fpLL

Notes:

1. Reference Table 1 for N-factor and MnQ-factor. ReferenceéRSpin de-
scription for R-factor.

2. The N-factor, R-factor, and Refereffieuency should be selected such that
the PLL oscillates within a range dedid by the Frequency Selection shown
in Table 4.

Table 4: Frequency Range Select

FREQ_SEL Nominal PLL
Frequency Range(fp )

L 24 MHz to 50 MHz

48 MHz to 100 MHz

H 96 MHz to 200 MHz

Selectable output skew is insdrete increments of time unit
(ty)- The value of§ is determined by the FREQ_SEL setting
and the PLL’s operating frequency(f). Use the following
equation to calculate the time unig)t

Equation 1. LtJ = 1
(fpLL * MF)

The f5 | term, which is calculated with the help of Table 3,
must be compatible with theominal frequency range selected
by the FREQ_SEL signal as defined in Table 4. The multiplica-
tion factor (MF), also determined by FREQ_SEL, is shown in
Table 5. The UT7R2XLR816 outp skew steps have a typical
accuracy of +/- 300ps of the calculated time ugj}.(t

Table 5: MF Calculation

fp L examples that result

FREQ_SEL | MF in a ty of 1.0ns

L 32 31.25 MHz
16 62.5 MHz
H 8 125 MHz

2.1 Reference Clock I nterface

LVCMOS3.3/
LVTTL REF
Clock

N/C &——|REF_SEL

Figure 2. LVCMOS3.3/LVTTL
Reference Clock Interface

Cc2
1 XTAL_IN
11 | —
o Roc
C1
i 1 WXTAL_OUT
- T 1 7
|7jt_@mmh |
| Optional L-cl REF_SEL
L | __ __Tank Circuit,

Figure 3. ParallelResonant Crystal
Reference Interface

LVDIN+
LVDS
Driver 1002
LVDIN-
vDD C
REF_SEL

Figure 4. LVDS Reference Clock Interface




3.0 OPERATIONAL ENVIRONMENT

Table 6: Operational Environment Design Specifications

Parameter Limit Units

Total lonizing Dose (TID) nr;:;nfgg rads(Si)
Single Event Latchup (SEL) 2 >109 MeV-cnm?/mg
Onset Single Event Upset (SEU) LETreshold? >109 MeV-cnm?/mg
Onset Single Event Transient (SET) LET ThresHold

@ 50 MHz; FREQ SEL =L >60 MeV-cnm?/mg
@ 24 MHz; FREQ_SEL =L >50

Neutron Fluence 1.0E14 n/cnf
Notes:

1. The UT7R2XLR816 is latchup imma to particle LETs >109 MeV-cifmg.

2. Worst case temperature and voltage @FF125C, VDD_A/C = 3.6V, \bp ng= 3.6V for SEL.
3. Worst case temperature and voltage @EF25°C, VDD_A/C = 3.0V, \hp ;Qz 3.0V for SEU.
4. Worst case temperature and voltage @F25C, VDD_A/C = 3.0V, \bD:nQ: 2.25V for SET.
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4.0 PIN DESCRIPTION

168 CLGA

Pin No. Name I/O Type Description

REFERENCE BLOCK

Gl REF IN COLD |Digital reference clock input.

SPARED | This cold spared input should be driven by a single-ended LV[TTL/

LVCMOS |LvCMOS clock source.
or LVTTL

Because REF_SEL selects which reference clock drives the PLL, this
input may be actively driven when not selected, but it should neyer be
left floating.

M1 XTAL_IN IN |CRYSTAL |Quartz crystal resonator reference clock input.
This pin is the input to the on-chip pierce oscillator. This input should
be connected to the output of an em&d quartz crystal that is tuned

to operate in the parallel mode of resonance.

Because REF_SEL selects which reference clock drives the PLL, this
input may be actively driven when not selected, but it should neyer be
left floating.

L1 XTAL_OUT | OUT | CRYSTAL |Quartz crystal resonator reference clock output.

This pin drives the 180phase shifted version of the reference signal
received on XTAL_IN. This pin should be connected to the input of
the external quartz crystal resonator circuit.

C1 LVDIN+ IN COLD |Positive LVDS refererce clock input terminal.

SPARED | This cold spared input should be driven by the positive half of an VDS
LVDS  |clock signal. A 100 terminating resistor should be connected directly
between this terminal and its complement LVDIN-.

Because REF_SEL selects which reference clock drives the PLL, this
input may be actively driven when not selected or left floating in the
fail-safe state.

D1 LVDIN- IN COLD |Negative LVDS refererce clock input terminal.
SPARED | This cold spared input should be driven by the negative half [of an
LVDS  |LvDS clock signal. A 10Q terminating resistor should be connegted
directly between this terminal and its complement LVDIN+.

Because REF_SEL selects which reference clock drives the PLL, this
input may be actively driven when not selected or left floating in the
fail-safe state.
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168 CLGA
Pin No.

Name

I/O

Type

Description

F3

REF_SEL

3-LEVEL

Reference selection input.

This ternary input selects one of the three user reference soufces to

drive the internal PLL.

Note: The input buffers on the reference sources that@feselected

by REF_SEL are disabled LOW.

Note: When the device is placed iti@ reset mode of operation (e.

RST/DIV = LOW), the XTAL_IN/XTAL_OUT buffers will remair
enabled if REF_SEL = LOW.

REF_SEL Selected Source

LOW

XTAL_IN
REF

MID

HIGH LVDIN+, LVDIN-

F2

RSTDIV

3-LEVEL

Reset and reference divider control.

This ternary inpubperates as a dual function pin that controls the
operation and selects the input reference divider. When driven k
the selected input reference will directly drive the PLL. Allowing
pin float results in the selected reference source being divided
before it drives the PLL.

Holding the pin low during power ugnd reference clock stabilizati
ensures clean UT7R2XLR816 startup that is independent ¢
power-up behavior of the reference clock. The pin may also be
low at any time to force a restt the PLL and the output divid
synchronization.

Note: When the device is placed iti@ reset mode of operation (e.

RST/DIV = LOW), the XTAL_IN/XTAL_OUT buffers will remair
enabled if REF_SEL = LOW.

The following table sumarizes the operating sést controlled by th
RST/DIV pin.

Input
RST/DIV Operating Mode Reference
Divider
LOW RESET N/A
MID Normal Operation +2
HIGH Normal Operation +1

reset
1IGH,
this

n half

pn
f the
driven
er

[¢]

11



168 CLGA

Pin No. Name 110 Type Description
FEEDBACK BLOCK
H1l FB_IN IN COLD |Feedback input clock source.
SPARED |This cold spared LVCMOS/LVTTLriput can be driven directly from
LVCMOS |the FB_OUT pin or from a digital circuit which has the FB_OUT] pin
or LVTTL |at its source.
J1 FB_OUT | OUT| LVCMOS|Feedback output clock source.
This LVCMOSS3.3 output is driven from the PLL. The FB_DSJ[3:0]
and FB_PS[2:0] inputs determine the divider, inverter, enable/disable,
and phase settings for this output.
The FB_OUT pin should be used as the originating clock sour¢ce for
the FB_IN pin.
H3 FB_DS3 | IN | 3-LEVEL |Feedback output divisionselector and controller.
J2 FB_DS2 These four ternary inputs areedsto control the FB_OUT clo¢k
K2 FB_DS1 divider, inverter, and enable control. Table 1 lists the output behavior
L2 FB_DSO0 resulting from each combination of these pins.
K4 FB_PS2 IN | 3-LEVEL |Feedback output phase selector.
K3 FB_PS1 These three ternary inputs areedgo control the FB_OUT phase
J4 FB_PSO alignment. Table 2 lists the outppltase selections resulting from each

combination of these pins.

12



168 CLGA
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Pin No. Name I/O Type Description
CLOCK BANK O

N4 0Q0 OUT| LVCMOS|Bank 0 clock output 0.

This LVCMOS output is driven from the PLL. The 0Q_DSJ[3:0]
0Q_PSJ[1:0] inputs determine the divider, inverter, enable/disabl
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCiié&V pin
is LOW.

LVDS |Bank 0 positive LVDS output terminal.
This LVDS output is driven from the PLL. The 0Q_DS[3:0]
0Q_PSJ[1:0] inputs determine the divider, inverter, enable/disabl
phase settings for this output. This terminal should drive the pg
LVDS input terminal on the receiving device and is the comple
of the 0Q1 LVDS output terminal.
This terminal is enabled @ LVDS output when th€M/LV pin is
MID or HIGH.

N3 0Q1 OUT| LVCMOS|Bank 0 clock output 1.

This LVCMOS output is driven from the PLL. The 0Q_DS[3:0]
0Q_PSJ1:0] inputs determine the divider, inverter, enable/disabl
phase settings for this output.
This terminal is enabled as an LVCMOS output whercié Vv pin
is LOW.

LVDS |Bank 0 negative LVDS output terminal.
This LVDS output is driven from the PLL. The 0Q_DS[3:0]
0Q_PSJ[1:0] inputs determine the divider, inverter, enable/disabl
phase settings for this output. This terminal should drive the ne
LVDS input terminal on the receiving device and is the comple
of the 0QO0 LVDS output terminal.
This terminal is enabled an LVDS output when theM/LV pin is
MID or HIGH.

M6 0Q_DS3 | IN | 3-LEVEL |0Q bank output division selector and controller.

M5 0Q_DsS2 These four ternary inputs are used to control the 0Q[1:0] output

L5 0Q_Ds1 divider, inverter, and enable control. Table 1 lists the output be

M4 0Q_DS0 resulting from each connmtion of these pins.

M2 0Q_Ps1 IN | 3-LEVEL |0Q bank output phase selector.

L3 0Q_PSO These two ternary inputs are used to control the 0Q[1:0] output
alignment. Table 2 lists the outpltase selectiongsulting from eac
combination of these pins.

N5 Vpp oo |PWR| POWER |0Q bank power supply.
+2.5V +/-10% or +3.3V +/-0.3V power source.

N2 Vss oo |PWR| POWER |0Q bank ground reference supply.

0.0V ground reference source.
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168 CLGA

Pin No. Name 110 Type Description
CLOCK BANK 1

N8 1Q0 OUT| LVCMOS|Bank 1 clock output 0.

This LVCMOS output is driven from the PLL. The 1Q_DS[3:0] and
1Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCia.V pin
is LOW or MID.

LVDS |Bank 1 positive LVDS output terminal.
This LVDS output is driven from the PLL. The 1Q_DS[3:0] and
1Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the pgsitive
LVDS input terminal on the recgng device and is the complement
of the 1Q1 LVDS output terminal.
This terminal is enabled @ LVDS output when theM/LV pin is
HIGH.

N7 1Q1 OUT| LVCMOS |Bank 1 clock output 1.

This LVCMOS output is driven from the PLL. The 1Q_DS[3:0] and
1Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCiéV pin
is LOW or MID.

LVDS |Bank 1 negative LVDSoutput terminal.
This LVDS output is driven from the PLL. The 1Q_DS[3:0] and
1Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the negative
LVDS input terminal on the recgng device and is the complement
of the 1Q0 LVDS output terminal.
This terminal is enabled @ LVDS output when th€M/LV pin is
HIGH.

K6 1Q_DS3 | IN | 3-LEVEL |1Q bank output division selector and controller.

L7 1Q_DS2 These four ternary inputs are ugedontrol the 1Q[1:0] output clo¢ck

K8 1Q Ds1 divider, inverter, and enable control. Table 1 lists the output behavior

L8 1Q_DS0 resulting from each combination of these pins.

L6 1Q _PS1 IN | 3-LEVEL |1Q bank output phase selector.

K5 1Q _PSO These two ternary inputs are used to control the 1Q[1:0] output phase
alignment. Table 2 lists the outpltase selections resulting from each
combination of these pins.

N9 Vpp 10 | PWR| POWER |1Q bank power supply.
+2.5V +/-10% or +3.9 +/-0.3V power source.

N6 Vss 19 |PWR| POWER |1Q bank ground reference supply.

0.0V ground reference source.
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Pin No. Name I/O Type Description
CLOCK BANK 2
N12 2Q0 OUT| LVCMOS|Bank 2 clock output 0.
This LVCMOS output is driven from the PLL. The 2Q_DSJ[3:0]
2Q_PSJ[1:0] inputs determine the divider, inverter, enable/disabl
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCiié&V pin
is LOW.
LVDS |Bank 2 positive LVDS output terminal.

This LVDS output is driven from the PLL. The 2Q_DS[3:0]
2Q_PSJ[1:0] inputs determine the divider, inverter, enable/disabl
phase settings for this output. This terminal should drive the pg
LVDS input terminal on the receiving device and is the comple
of the 2Q1 LVDS output terminal.
This terminal is enabled @ LVDS output when th€M/LV pin is
MID or HIGH.

N11 20Q1 OUT| LVCMOS|Bank 2 clock output 1.

This LVCMOS output is driven from the PLL. The 2Q_DS[3:0]
2Q _PSJ[1:0] inputs determine the divider, inverter, enable/disabl
phase settings for this output.
This terminal is enabled as an LVCMOS output whercié Vv pin
is LOW.
LVDS |Bank 2 negative LVDS output terminal.
This LVDS output is driven from the PLL. The 2Q_DS[3:0]
2Q _PSJ[1:0] inputs determine the divider, inverter, enable/disabl
phase settings for this output. This terminal should drive the ne
LVDS input terminal on the receiving device and is the comple
of the 2Q0 LVDS output terminal.
This terminal is enabled an LVDS output when theM/LV pin is
MID or HIGH.
K10 2Q_DS3 | IN | 3-LEVEL |2Q bank output division selector and controller.
L10 2Q_DsS2 These four ternary inputs are used to control the 2Q[1:0] output
L11 2Q Ds1 divider, inverter, and enable control. Table 1 lists the output be
M10 2Q_DSO resulting from each connmtion of these pins.

M9 2Q Ps1 IN | 3-LEVEL [2Q bank output phase selector.

L9 2Q _PSO These two ternary inputs are used to control the 2Q[1:0] output
alignment. Table 2 lists the outpltase selectionssulting from eac
combination of these pins.

N10 Vbp 29 | PWR| POWER |2Q bank power supply.
+2.5V +/-10% or +3.3V +/-0.3V power source.
N13 Vss 20 | PWR| POWER |2Q bank ground reference supply.

0.0V ground reference source.
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168 CLGA

Pin No. Name 110 Type Description
CLOCK BANK 3

J13 3Q0 OUT| LVCMOS|Bank 3 clock output O.

This LVCMOS output is driven from the PLL. The 3Q_DS[3:0] and
3Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCia.V pin
is LOW or MID.

LVDS |Bank 3 positive LVDS output terminal.
This LVDS output is driven from the PLL. The 3Q_DS[3:0] and
3Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the pgsitive
LVDS input terminal on the recgng device and is the complement
of the 3Q1 LVDS output terminal.
This terminal is enabled @ LVDS output when theM/LV pin is
HIGH.

K13 3Q1 OUT| LVCMOS |Bank 3 clock output 1.

This LVCMOS output is driven from the PLL. The 3Q_DS[3:0] and
3Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCiéV pin
is LOW or MID.

LVDS |Bank 3 negative LVDSoutput terminal.
This LVDS output is driven from the PLL. The 3Q_DS[3:0] and
3Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the negative
LVDS input terminal on the recgng device and is the complement
of the 3Q0 LVDS output terminal.
This terminal is enabled @ LVDS output when th€M/LV pin is
HIGH.

H11 3Q_DS3 | IN | 3-LEVEL |3Q bank output division selector and controller.

F10 3Q_DSs2 These four ternary inputs are ugedontrol the 3Q[1:0] output clo¢ck

F11 3Q Ds1 divider, inverter, and enable control. Table 1 lists the output behavior

G11 3Q_DS0 resulting from each combination of these pins.

H12 3Q_PSs1 IN | 3-LEVEL |3Q bank output phase selector.

J11 3Q_PSO These two ternary inputs are used to control the 3Q[1:0] output phase
alignment. Table 2 lists the outpltase selections resulting from each
combination of these pins.

H13 Vbp 39 | PWR| POWER |3Q bank power supply.
+2.5V +/-10% or +3.9 +/-0.3V power source.

L13 Vss 39 |PWR| POWER |3Q bank ground reference supply.

0.0V ground reference source.
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168 CLGA

Pin No. Name I/O Type Description
CLOCK BANK 4

D13 4Q0 OUT| LVCMOS|Bank 4 clock output 0.

This LVCMOS output is driven from the PLL. The 4Q_DS[3:0] and
4Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCiié&V pin
is LOW.

LVDS |Bank 4 positive LVDS output terminal.
This LVDS output is driven from the PLL. The 4Q_DS[3:0] and
4Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the pagsitive
LVDS input terminal on the receiving device and is the complement
of the 4Q1 LVDS output terminal.
This terminal is enabled @ LVDS output when th€M/LV pin is
MID or HIGH.

E13 401 OUT| LVCMOS|Bank 4 clock output 1.

This LVCMOS output is driven from the PLL. The 4Q_DS[3:0] and
4Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output whercié Vv pin
is LOW.

LVDS |Bank 4 negative LVDS output terminal.
This LVDS output is driven from the PLL. The 4Q_DS[3:0] and
4Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the negative
LVDS input terminal on the receiving device and is the complement
of the 4Q0 LVDS output terminal.
This terminal is enabled an LVDS output when theM/LV pin is
MID or HIGH.

Ell 4Q_DS3 | IN | 3-LEVEL |4Q bank output division selector and controller.

C12 4Q_DSs2 These four ternary inputs are used to control the 4Q[1:0] output|clock

D11 4Q DS1 divider, inverter, and enable control. Table 1 lists the output behavior

F12 4Q_DSO0 resulting from each connmtion of these pins.

L12 4Q_PS1 IN | 3-LEVEL |4Q bank output phase selector.

J10 4Q_PSO These two ternary inputs are used to control the 4Q[1:0] outputphase
alignment. Table 2 lists the outphtase selectiongsulting from each
combination of these pins.

F13 Vob 40 |PWR| POWER |4Q bank power supply.
+2.5V +/-10% or +3.3V +/-0.3V power source.

C13 Vss 4o |PWR| POWER |4Q bank ground reference supply.

0.0V ground reference source.
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168 CLGA

Pin No. Name 110 Type Description
CLOCK BANK 5

All 5Q0 OUT| LVCMOS |Bank 5 clock output 0.

This LVCMOS output is driven from the PLL. The 5Q_DS[3:0] and
5Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCia.V pin
is LOW or MID.

LVDS |Bank 5 positive LVDS output terminal.
This LVDS output is driven from the PLL. The 5Q_DS[3:0] and
5Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the pgsitive
LVDS input terminal on the recgng device and is the complement
of the 5Q1 LVDS output terminal.
This terminal is enabled @ LVDS output when theM/LV pin is
HIGH.

Al12 5Q1 OUT| LVCMOS|Bank 5 clock output 1.

This LVCMOS output is driven from the PLL. The 5Q_DS[3:0] and
5Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCiéV pin
is LOW or MID.

LVDS |Bank 5 negative LVDSoutput terminal.
This LVDS output is driven from the PLL. The 5Q_DS[3:0] and
5Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the negative
LVDS input terminal on the recgng device and is the complement
of the 5Q0 LVDS output terminal.
This terminal is enabled @ LVDS output when th€M/LV pin is
HIGH.

D8 5Q_DS3 | IN | 3-LEVEL |5Q bank output division selector and controller.

C11 5Q_DSs2 These four ternary inputs are ugedontrol the 5Q[1:0] output clo¢ck

C9 5Q DS1 divider, inverter, and enable control. Table 1 lists the output behavior

B9 5Q_DSO0 resulting from each combination of these pins.

D10 5Q_PS1 IN | 3-LEVEL |5Q bank output phase selector.

C10 5Q_PSO0 These two ternary inputs are used to control the 5Q[1:0] output phase
alignment. Table 2 lists the outpltase selections resulting from each
combination of these pins.

Al10 Vpp 5o | PWR| POWER |5Q bank power supply.
+2.5V +/-10% or +3.9 +/-0.3V power source.

Al3 Vss 59 |PWR| POWER |5Q bank ground reference supply.

0.0V ground reference source.
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168 CLGA

Pin No. Name I/O Type Description
CLOCK BANK 6

A7 6Q0 OUT| LVCMOS |Bank 6 clock output O.

This LVCMOS output is driven from the PLL. The 6Q_DS[3:0] and
6Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCi&V pin
is LOW.

LVDS |Bank 6 positive LVDS output terminal.
This LVDS output is driven from the PLL. The 6Q_DS[3:0] and
6Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the pagsitive
LVDS input terminal on the receiving device and is the complement
of the 6Q1 LVDS output terminal.
This terminal is enabled @ LVDS output when th€M/LV pin is
MID or HIGH.

A8 6Q1 OUT| LVCMOS |Bank 6 clock output 1.

This LVCMOS output is driven from the PLL. The 6Q_DS[3:0] and
6Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output whercié Vv pin
is LOW.

LVDS |Bank 6 negative LVDS output terminal.
This LVDS output is driven from the PLL. The 6Q_DS[3:0] and
6Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the negative
LVDS input terminal on the receiving device and is the complement
of the 6Q0 LVDS output terminal.
This terminal is enabled an LVDS output when theM/LV pin is
MID or HIGH.

B10 6Q_DS3 | IN | 3-LEVEL |6Q bank output division selector and controller.

c7 6Q_DS2 These four ternary inputs are used to control the 6Q[1:0] output|clock

B4 6Q_DsS1 divider, inverter, and enable control. Table 1 lists the output behavior

D6 6Q_DSO resulting from each connmtion of these pins.

Cc8 6Q_PS1 IN | 3-LEVEL |6Q bank output phase selector.

B8 6Q_PSO These two ternary inputs are used to control the 6Q[1:0] output|phase
alignment. Table 2 lists the outpitase selectiongsulting from each
combination of these pins.

A9 Vpop 69 | PWR| POWER |6Q bank power supply.
+2.5V +/-10% or +3.3V +/-0.3V power source.

A6 Vss 6o | PWR| POWER |6Q bank ground reference supply.

0.0V ground reference source.
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168 CLGA

Pin No. Name 110 Type Description
CLOCK BANK 7

A3 7Q0 OUT| LVCMOS |Bank 7 clock output O.

This LVCMOS output is driven from the PLL. The 7Q_DS[3:0] and
7Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCia.V pin
is LOW or MID.

LVDS |Bank 7 positive LVDS output terminal.
This LVDS output is driven from the PLL. The 7Q_DS[3:0] and
7Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the pgsitive
LVDS input terminal on the recgng device and is the complement
of the 7Q1 LVDS output terminal.
This terminal is enabled @ LVDS output when theM/LV pin is
HIGH.

A4 7Q1 OUT| LVCMOS |Bank 7 clock output 1.

This LVCMOS output is driven from the PLL. The 7Q_DS[3:0] and
7Q_PS[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output.
This terminal is enabled as an LVCMOS output wherCiéV pin
is LOW or MID.

LVDS |Bank 7 negative LVDSoutput terminal.
This LVDS output is driven from the PLL. The 7Q_DS[3:0] and
7Q_PSJ[1:0] inputs determine the divider, inverter, enable/disable, and
phase settings for this output. This terminal should drive the negative
LVDS input terminal on the recgng device and is the complement
of the 7Q0 LVDS output terminal.
This terminal is enabled @ LVDS output when th€M/LV pin is
HIGH.

C5 7Q_DS3 | IN | 3-LEVEL |7Q bank output division selector and controller.

C3 7Q_DS2 These four ternary inputs are ugedontrol the 7Q[1:0] output clo¢ck

D7 7Q _DS1 divider, inverter, and enable control. Table 1 lists the output behavior

B5 7Q_DS0 resulting from each combination of these pins.

B6 7Q_PS1 IN | 3-LEVEL |7Q bank output phase selector.

C6 7Q_PSO These two ternary inputs are used to control the 7Q[1:0] output|phase
alignment. Table 2 lists the outpltase selections resulting from each
combination of these pins.

A5 Vpp 79 | PWR| POWER |7Q bank power supply.
+2.5V +/-10% or +3.9 +/-0.3V power source.

A2 Vss 70 |PWR| POWER |7Q bank ground reference supply.

0.0V ground reference source.
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Pin No. Name I/O Type Description
MISCELLANEOUS I/O
B2 TEST IN | 3-LEVEL |Test controller input.
This ternary input is used to enable the various test modes av
with this device. The following table lists the available test mod
TEST* Selected Source
L Normal Operation
M REF bypass PLL
H FB_IN bypass PLL
Note* Whenever TEST does not equal the L state, the internal oscillat
be held in reset.
K11 FREQ SEL| |IN | 3-LEVEL|PLL operating frequency range selection.
This ternary input selects the nominal operating frequency rar
which the PLL oscillates.
The following table shows the PLftequency range selected by this
input.
FREQ_SEL Nominal PLL
Frequency Range(fp| | )
L 24 MHz to 50 MHz
48 MHz to 100 MHz
H 96 MHz to 200 MHz
D9 sOE IN | LVCMOS |Synchronous output enable.
or LVTTL

This LVCMOS/LVTTL input synchronously enables/disables
nQ[1:0] pins. Each clock output that is controlled by the $@ES
synchronously enabled/disabled by the individual output clock.

HIGH, sOEforces all clocks to a LOW\el, unless individual clog
banks have been disabled by the nQ_DS [3:0] settings.

the

Nhen
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168 CLGA

Pin No. Name 110 Type Description

H10 CMLV IN | 3-LEVEL |CMOS/LVDS clock bank signaling selector.

This ternary input controls whether nQ[1:0] outputs drive LVCMOS
or LVDS signalling.

The following table shows the outpugsalling that is selected by this

input.
CM/LV
HIGH MID LOW

0Q | LVDS LVDS LVCMOS
1Q | LVDS LVCMOS | LVCMOS
2Q | LVDS LVDS LVCMOS
3Q | LVDS LVCMOS | LVCMOS
4Q | LVDS LVDS LVCMOS
5Q | LVDS LVCMOS | LVCMOS
6Q | LVDS LVDS LVCMOS
7Q | LVDS LVCMOS | LVCMOS

Banks
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168 CLGA
Pin No.

Name

I/0

Type

Description

D4

LOCK

ouT

LVCMOS

PLL lock indication signal.
This LVCMOS output informs the system that the PLL is locked

onto

the reference and FB_IN clocks HAGH state indicates that the PLL

is in a locked condition. A LOW ate indicates that the PLL is 1

ot

locked and the outputs may not be stable or synchronized to the

reference clock source. As indiedtin Table 10.0, AC Electrical

Characteristics for LVCMS Outputs, the level of phase alignm
between the reference and FB_IN that will cause the LOCK
signal a "LOCKED" condition is dependent upon the frequency
selected by the FREQ_SEL input.

After the LOCK pin is asserted BH, indicating the reference clo
and FB_IN are stable and phase aligned per the above table. The
pin will de-assert to a LOW state eithe Reference and FB_IN clg
separate by more than the ab@raount. Special conditions apj
when the device is placed in eithest or reset mode. When in t
mode, (TEST=MID or HIGH), all ternary inputs are NANDed to d
the LOCK output. When in reset mode (RBIV=LOW, TEST=
LOW), the LOCK output is driven HIGH. These conditions
summarized in the following table.

RST/DIV TEST LOCK
LOCK=HIGH if REF+FB_IN are

M/H L aligned. LOCK=LOW otherwise
L L HIGH
LOCK=HIGH if all ternary inputs
Don’t Care M/H are LOW. LOCK=LOW if any

ternary input is not LOW

ent
in to
ange

ck
LOCK
ck

Dly

est
rive

are
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168 CLGA
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Pin No. Name 110 Type Description
B1,B3,B7,B12,B13,| Vpp ¢ PWR| POWER |Core power supply.
D2, D3, D12, ES, ES, +3.3V +/-0.3V power source. This power supply must be operal
E9, E10, F4, F5, F9, the same potential as the analog power supply.
G2,G4,G10,G12,H2,
H5, H9, J3, J5, J6, J§,
J9, K7, K12, M3, M7,
M12, M13, N1
B11,C2,C4,D5,E4, Vss ¢ |PWR| POWER |Core ground reference supply.
E7,E8, E12, F1, F6, 0.0V ground reference source.
F7, F8, G3, G5, G6,
G7,G8, G9, G13, H4
H6, H7, H8, J7, J12,
K1, K9, L4, M8, M11
El, E2 \bp A PWR| POWER |Analog power supply.
+3.3V +/-0.3V power source. This power supply must be operal
the same potential as the core power supply.
E3 Vss A PWR| POWER |Analog ground reference supply.

0.0V ground reference source.
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5.0 ABSOLUTE MAXIMUM RATINGS: 1!
(Referenced to ¥s a/cing

Symbol Description Limits Units
Voo c&Vop A Core Power Supply Voltage -0.3t0 4.0 V
VDD_Ochrough \bp 70 Output Bank Power Supply Voltage -0.3t0 4.0 \
Vin_c Voltage Any Core Input Pin -0.3t0 \pp c+0.3 \V
VIN R Voltage Any Reference Input Pin -0.3t0 \pp ¢+ 0.3 V
ViN_FB Voltage FB_IN Input Pin -0.3t0 Vpp_ ¢+ 0.3 \
VouT Lvemos Voltage Any Clock Bank Output -0.3t0 Vpp no+ 0.3 Vv
Vout_LvDs Voltage Any Clock Bank Output -0.31t0 Vpp ng* 0.3 Y,
Vo Voltage on XTAL_OUT, FB_OUT, and LOCK Outputs|  -0.3t0 \pp ¢+ 0.3 \Y
I DC Input Current +10 mA
Pp? Maximum Power Dissigtion Permitted @ d = +125C 5 w
Tste Storage Temperature -65 to +150 °C
T3 Maximum Junction Temperature +150 °C
©3c-168CLGA Thermal Resistance, Juion to Case (168-CLGA) 5 °CIW
ESDygm ESD Protection (Human Body Model) - Class | 750 \Y

Notes:

1. Stresses outside the listed absolute maximum ratings maypmeusanent damage to the devilias is a stress rating onnd functional operation of the device
at these or any other conditiopsyond limits indicated in the oggional sections of this spiéication is not recommendeéixposure to absolute maximum rating
conditions for extended periods mayeaff device reliability and performance.

2. Per MIL-STD-883, Method 1012, Section 3.8, = (Tj(max) - Tc(max)) / ©;c

3. Maximum junction temperatte may be increased to +FZ5during burn-in ad steady-static life.
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6.0 RECOMMENDED OPERATING CONDITIONS

1. When configuring an output bank for LVDS drive, the correspondig Ng range is 3.0 to 3.6V.

26

Symbol Description Limits Units
Vopb c& Vop A Core and Analog Power Supply Voltage 3.0t0 3.6 \
Vbb 00 through \bp_7q | Output Bank Operating Voltage 2.2510 3.6 \%
VIN_CONTROL Voltage Any Configuration and Control Input O0toVpp ¢ \%
V|N_REF \oltage REF Input Oto VDD_C \%
VN XTAL Voltage XTAL_IN Input O0toVpp ¢ Vv
VIN_LVDIN Voltage LVDS Input 24 v
VIN_FB \Voltage FB_IN Input 0toVpp ¢ \Y
VouT_Lock Voltage LOCK Output 0toVpp ¢ \%
VOUT_XTAL Voltage XTAL_OUT Output Oto VDD_c \%
VouT nQ Voltage Any LVCMOS Clock Bank Output 0toVpp no \%
VOUT_LVDS Voltage LVDS Outputs 0.9251t0 1.65 \%
Vout rB \oltage FB_OUT Output 0toVpp ¢ \4
HiRel -55 to +125 °C
Tc Case Operating Temperature Industrial -40 to +85 °C
Commercial 0to +70 °C
Notes:




7.0 DC ELECTRICAL CHARACTERISTICS 3-LEVEL and LVCMOS/LVTTL INPUTS
(Vpp_aic = +3.3V_+0.3V; Tc is per the screening level ordered)*

Symbol Description Conditions Min. Max. Units
High-level input voltage
\% — -
IH (REF, FB_IN, and SOE 2.0 v
Low-level input voltage
\% i -

IL (REF, FB_IN, and SOE 0.8 v
Vigy * High-level input voltage Vpp c-0.6 - \Y;
Vium * Mid-level input voltage Ternary Inputs (Vpp ¢2)-0.3 | (Mpp d2)+03| V
Vit Low-level input voltage - +0.6 Y

itive i For input under testjy = +18mA;
Vies Positive input clamp voltagee p iN +0.4 115 Vv
(except REF and FB_IN pi)Vpp a/c = 0.0V
Y Negative input clamp voltage FOr input under testj\ = -18mA; 15 04 v
Ic (all inputs) Vpp_arc= 0.0V ' '
|nput cold spare |eakage For input under test: |M = +36V,
I -
cs (REF, FB_IN) Vpp,_c = 0.0V.40.3V > * HA
For input under test: Pin: sOE -1 +1
2t Iznfeuvteﬁkﬁg UETON | Vi =436V or 0.0v Pins: REF, FB_IN hA
p Vpp_aic = +3.6V Ins: , FB_ 5 5
HlGH, V|N = VDD_C -- +200 HA
g ! 3-level input DC current | MID, V| = Vpp /2 -50 +50 pA
LOW, VIN = VSS_C -200 -- HA
2 Input pin capacitance _ REF, FB_IN 6 (typical)
Cin-aL : f= 1MHz @ OV OF
(2-level inputs) SOE 9 (typical)
Input pin capacitance .
2 —
CiN-3L (3-level inputs) f=1MHz @ OV 12 (typical) pF

Notes:

* For devices procured with a total iomgi dose tolerance guarantee, the posthiatéon performance is guaranteed &t@per MIL-STD-883 Method 1019, Condition

A up to the maximum TID level procured.

1. These inputs are normally wired tgy ¢, Vss ¢ or left unconnected. Internal terminatiesistors bias unconnected inputs gpV/2 + 0.3V.

2. Capacitance is measuredifatial qualification and when degi changes may affect the input/output capacitance. Capaeitameasured between the designated
terminal and g cat a frequency of 1IMHz and a s@ramplitude of 50mV rms maximum.
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7.1 DC ELECTRICAL CHARACTERISTICS LVDS INPUTS 1!
(Vpp_ac = +3.3V_+0.3V; Tc is per the screening level ordered)

Symbol Description Conditions Min. Max. Units
ILvoiN Input leakage current For input under test \{ = +3.6V or 0.0V; \bp c=+3.6V -15 +15 HA
V42 | Differential input high threshold Vo = +1.2V Veunt0.1 v
Vo 2 Differential input low threshold| V¢gpm = +1.2V Vew-0.1 \Y;
VCMR4 Common mode voltage range| V|p = 200mV peak-to-peak 0.1 2.3 \Y;

Ics Input cold spare leakage For input under test )\ = +3.6V; \pp ¢ = 0.0V -5 +5 pA

Vic. Negative input clamp voltage | For Input Under Testjy = -18mA -1.5 0.4 Vv

Cuvoin > | Input pin capacitance f=1MHz @ OV 7 pF
Notes:

* For devices procured with a total iomgidose tolerance guarantee, the postiatéon performance is guaranteed &t@per MIL-STD-883 Method 1019, Condition

A up to the maximum TID level procured.

1. LVDS compatible input pins include: LVDIN+, LVDIN-.

2. Guaranteed by charactetipa, and functionally tested.

3. Capacitance is measured for initial quadifion and when design aiges may affect the input/ut capacitance. Capacit@nis measured between the designated
terminal and g cat a frequency of 1IMHz and a s@ramplitude of 50mV rms maximum.

4. Guaranteed by characterization, but not tested.

7.2 DC ELECTRICAL CHARACTERISTICS XTAL_IN INPUT
(Vpp_aic = +3.3V_+0.3V; Tc is per the screening level ordered)*

Symbol Description Conditions Min. Max. Units
. . 0.55~*
Vi High-level input voltage v - Vv
DD_C
0.35*
\Y Low-level input voltage -- \Y
IL p g Vop ¢
IxtaL_IN | Input leakage current For input under test \{ = +3.6V or 0.0V; \bp ¢ = +3.6V -1 +1 HA
Vic+ Positive input clamp voltage | For input under testjy = +18mA; Vpp ¢ = 0.0V +0.4 +1.5 \V]
Vic. Negative input clamp voltage | For Input Under test;y, = -18mA -1.5 0.4 \V;
CxTAL_IN L | Input pin capacitance f=1MHz @ OV 10 pF
Notes:

* For devices procured with a total iomgi dose tolerance guarantee, the posthiatéon performance is guaranteed &t@per MIL-STD-883 Method 1019, Condition

A up to the maximum TID level procured.

1. Capacitance is measured for initial ifiation and when design ehges may affect the input/output capacitance. Capaeitameasured between the designated
terminal and g cat a frequency of 1IMHz and a saramplitude of 50mV rms maximum.
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8.0 DC ELECTRICAL CHARACTERIS TICS LVCMOS3.3 OUTPUTS!
(Vbp_ng= +3.3V_+0.3V; Vpp pc = +3.3V+0.3V, T is per the screening level ordered)*

Symbol Description Conditions Min. Max. Units
Tc = Room, Cold -- 0.4
loL = 12mA (Pins: nQ[1:0]; FB_OUT \%
Vo Low-level output voltage Tc = Hot - 0.6
loL = 2mA (Pin: LOCK) - 0.4 %
lon = -12mA (Pins: nQ[1:0]; FB_OUT) 2.4 -- \%
Vou High-level output voltage
lon= -2mA (Pin: LOCK) 2.4 - \%
log | Quibut three-state | ng1 or nQO = OV or Yp_ng,Vop_ng= +3.6V 10 +10 | pA
COUT2 Output pin capacitance | f = IMHz @ 0V 13 pF
Notes:

* For devices procured with a total ionizing dose toleranceagniiee, the post-irradiation performance is guaranteed@i2s MIL-STD-883 Méhod 1019, Condition

A up to the maximum TID level procured.

1. LVCMOS3.3 compatible output pins includeB_OUT, LOCK, 0Q[1:0], 1Q[1:0], 2Q[1:0], 3Q[1:0], 4Q[1:0], 5Q[1:0], 6Q[1:0], 7QJ1:0

2. Capacitance is measuredifatial qualification and when adggn changes may affect the input/output capacitance. Capaisameasured between the designated
terminal and \s npat a frequency of 1MHz and a sajramplitude of 50mV rms maximum.

8.1 DC ELECTRICAL CHARACTERIS TICS LVCMOS2.5 OUTPUTS!
(Vbp_ng= *+2.5V_+10%; Vpp a/c = +3.3V_+0.3V; Tc is per the screening level ordered)*

Symbol Description Conditions Min. Max. Units
Vv Low-level output voltage | "ot = 8MA: Vop_ng= +2.25Vi Vbp_a/c=3-3V - 0.4 v
o Pins: nQ[1:0] lo, = 8MA; V, = +2.375V; =3.3V
oL = 8MA; Vpp no= +2. ; Vob_ac=3. - 0.4 \Y
lon = -6MA; Vpp_ng= +2.25V; | 1c = Room, Cold 20 - v
Vpp ac=3.3V _ N
v High-level output voltage B Tc = Hot 1.9
on Pins: nQ[1:0] Tc = Room, Cold 2.0
lOH =-8mA; VDD_FIQ: +2.375V; c ! . - v
Vpp_aic=3-3V Tc = Hot 1.9 -
Cout? | Output pin capacitance | f=1MHz @ OV 13 pF

Notes:

* For devices procured with a total ionizing dose tolerancesgtiee, the post-irradiation performance is guaranteed@iizs MIL-STD-883 Mé&hod 1019, Condition

A up to the maximum TID level procured.

1. LVCMOS2.5 compatible output pins inckiddQ[1:0], 1Q[1:0], 2Q[1:0], 3Q[1:0], 4Q[1:0], 5Q[1:0], 6Q[1:0], 7Q[1:0].

2. Capacitance is measured for initial qualification and wheigdehanges may affect thein/output capacitance. Capacitaris measured between the designated
terminal and s _pqat a frequency of IMHz and a sajrmplitude of 50mV rms maximum.
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8.2 DC ELECTRICAL CHARACTERISTICS LVDS OUTPUTS 1?2
(Vpp_ng= +3.3V.+0.3V; Vpp_p/c = +3.3V+0.3V; Tc is per the screening level ordered)*

Symbol Description Conditions Min. Max. Units
VoL Low-level output voltage R, = 1002 (see figure 9) 0.925 \V;
Vou High-level output voltage R_ = 1002 (see figure 9) 1.650 V
VOD2 Differential output voltage R_ = 1002 (see figure 9) 250 400 mV

Change in magnitude ofdf _ '
2 R, =10Q2 (see figure 9 \Y

AVop for complementary output states L ( g ) 35 m

Voh + Vo
R, =100, (Vos= ———
Vos | Offset voltage L (vos 2 ) 1125 | 1450 | V
(see figure 9)
AVos Change in magnitude ofd&for R, = 10 (see figure 9) 25 iy

complementary output states

nQ1 or nQO =¥s 1qor Vpp ng

| ircui -
oS Output short circuit current VDD_nQ — 136V 10 10 mA
nQ1 or nQO = orV,
loz Output three-state current _ ¥s_nQ®" Voo_na, -10 +10 LA
VDD_nQ— +3.6V
COUT3 Output pin capacitance f=1MHz @ OV 13 pF

Notes:
* For devices procured with a total iomgidose tolerance guarantee, the postliatéon performance is guaranteed &t@per MIL-STD-883 Method 1019, Condition

A up to the maximum TID level procured.

1. LVDS compatible output pins includeQ[1:0], 1Q[1:0], 2QJ[1:0], 3Q[1:0], 4Q[1:0], 5Q[1:0], 6Q[1:0], 7Q[1:0].

2. All voltages are referenced tg;¥except for differential voltages.

3. Capacitance is measuredifttial qualification and when degi changes may affect the input/output capacitance. Capaitameasured between the designated
terminal and s ngat a frequency of 1IMHz and a s&ramplitude o650mV rms maximum.

8.3 DC ELECTRICAL CHARACTERISTICS XTAL_OUT OUTPUT
(Vpp_aic = +3.3V +0.3V, Tc is per the screening level ordered)*

Symbol Description Corditions Min. Max. Units
Tc = Room, Cold - 0.4
VoL Low-level output voltage loL = 16mA v
Tc = Hot - 0.5
VoH High-level odput voltage lon=-16mA 2.4 - v
COUTl Output pin capacitance f=1MHz @ OV 15 pF

Notes:
* For devices procured with a total iomgidose tolerance guarantee, the postliatéon performance is guaranteed &t@per MIL-STD-883 Method 1019, Condition

A up to the maximum TID level procured.
1. Capacitance is measuredifatial qualification and when degn changes may affect the input/output capacitance. Capazitameasured between the designated
terminal and \4g_cat a frequency of 1MHz and a s@ramplitude of 50mV rms maximum.
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9.0 AC INPUT ELECTRI CAL CHARACTERISTICS
(Vpp_aic = +3.3V +0.3V; Tc is per the screening level ordered)*

Symbol Description Condition Min. Max. Unit
VIH(min)-VIL(max) Pins: REF, FB_IN - 20
tr t=2 | Input rise/fall time ns
VTH(min)-VTL(max) Pins: LVDIN+, LVDIN- - 20
towc>* | Input clock pulse width HIGH or LOW; REF 2 - ns
tper>>®7 | Input clock period 1+fRer 5 500 ns
g | Ref clock detector _ —a _ . _
fREFDET frequency FREQ_SEL = LOW; RSIDIV = HIGH; 100 KHz
FREQ_SEL = LOW; RS/DIV = HIGH 2.0 50 MHz
FREQ_SEL = LOW; RS/DIV = MID 4.0 100 MHz
FREQ_SEL = MID; RSIDIV = HIGH 2.0 100 MHz
frero>® | Reference clock frequengy:
FREQ_SEL = MID; RSIDIV = MID 4.0 200 MHz
FREQ_SEL = HIGH; RS/DIV = HIGH 3 200 MHz
FREQ_SEL = HIGH; RS/DIV = MID 6 200 MHz

Reference clock and all controlguts are stable and valid while

RSTDIV is low 400 - ns

treser | Reset duration

Notes:

* For devices procured with a total iomgidose tolerance guarantee, the postliatéon performance is guaranteed &t@per MIL-STD-883 Method 1019, Condition

A up to the maximum TID level procured.

1. Reference Figure 8 for clock output lagglicircuit that is equivalent to the loaiicuit used for all AC testing. The inpwaveform used to test these parameters
is shown in Figure 7.

. Characterized in lab through functional testing.

. Guaranteed by functional teg) except where characterized.

. For REF_SEL = HIGH, this parameter is qargeed by characterization, but not testeat REF_SEL=LOW, this parameter is applicable.

. Although the input reference frequencies defined as-low-as 2MHz, the N and R dividers must be selected to ensure tbpelPaties from 24MHz-50MHz

when FREQ_SEL = LOW, 48MHz-100MHz when FREQ_SEMID, and 96MHz-200MHz when FREQ_SEL = HIGH.

XTAL_IN is characterized for crystal operation ovgyp/c and temperature corners using 2MHz, 24MHz, 4&\ihd 66.667MHz crystals which were configured

in accordance with figure 3.

. For REF_SEL = LOW, this parameter is guaranteed by labgrettaracterization through functial testing of the XTAL_IN pinvith a digital input clock signal
at 2MHz and 62.5MHz in accordance with the test waveform in figure 7C.

8. Maximum REF frequency in which the UTZRLR816 will ignore the REFniput and place the PLL into a pre-charge oscillatoe stat

o URAWN

~
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10.0 AC ELECTRICAL CH ARACTERISTICS FOR LVCMOS OUTPUTS
(Vpp_ng= *+2.5V_#10% or +3.3V_+0.3V; Vpp a/c = +3.3V +0.3V; Tc is per the screening level ordered)*

Symbol Description Condition Min. Max. Unit
for 6 Output frequency range 0.75 200 MHz
VCOg® |VCO lock range 24 200 MHz
2,5 Reference to FB_IN - ST — )
tppo propagation delay Vpp_c = +3.3V; Tc = Room Temperature 150 +150 ps
Skew accuracy from any outpioénk to any output bank
A ':eclglértﬁ)cg tci)rfrfe)hL?:i?s configured to a valid number skew steps, without division o (n*ty-300) | (n*{,+300) ps
inversion.
Skew between the outputs afyatwo devices under identical
toART Part-part skew settings and conditions f§ 1o Vpp_asc, temp, air flow, - 250 ps
frequency, etc).
Figure 8B 45 55
<
‘E‘\’/‘gg lS?ZMHZ' measured at | iy re 8C (Note 5) 45 55 %
- n
topey. Output duty cycle Figure 8A (Note 5) 45 55
5
LVCMOS LVCMOS Outputs Figure 8B 40 60
'ES/“Dt; 13?2MHZ‘ measured at e re 8C (Note 5 40 60 %
n
Figure 8A (Note 5) 40 60
VDD_nQ: 3.3V 15 _
Outputs loaded per Fig. 8A '
VDD nQ: 2.5V
S Measured at 0.5* ¥p g+ 0-5V | ouiputs loaded per Fig. 8A -
S e S -
P frer=200MHz Vpp_ng= 3.3V 15 B
Outputs loaded per Fig. 88 '
VDD_nQ: 2.5V 15 _
Outputs loaded per Fig. 8B ’
VDD_nQ: 3.3V 2 _
Outputs loaded per Fig. 8A
Measured at 0.5* Mp no- 0.5V Vop_ng= 2:5V 2 -
i B Outputs loaded per Fig. 8A
s Oultput I_(()jV\;] time ) ns
pulse widt frReFF200MHz Vpp_no= 3:3V ) ~
Outputs loaded per Fig. 8B
VDD_nQ: 2.5V 2 _
Outputs loaded per Fig. 8B
t ock S PLL lock time RSTDIV = MID or HIGH to LOCK = STABLE HIGH - 1.0 ms
LOCK Pin Resolution | FREQ_SEL = LOW and MID 0.9 ns
s Maximum phase
t ~ | difference between
LOCKRES FREQ SEL = HIGH 05 ns

reference and FB_IN to
maintain LOCK
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Symbol Description Condition Min. Max. Unit
Measured as transition time fromn FREQ_SEL=LOW or MID 3.0 ns
VOL(max)tO VOH(min)
for VDD_A/C = 33V,
VDb _no= 2.25V: CMLV= LOW FREQ_SEL=HIGH 2.75 ns
toRISE. LVCMOS frRe=1MHz
5 | output rise time
LVCMOS Figure 8A Measured as transition time fromn FREQ_SEL=LOW or MID 1.25 ns
VoL (max)t0 V oH(min)
for VDD_A/C =3.3V;
Vbp_ng= 3.6V; CMLV= LOW FREQ_SEL=HIGH 1.0 ns
fREl::lMHZ
Measured as transition time fromy FREQ_SEL=LOW or MID 2.25 ns
VOH(min) to VOL(max)
for VDD_A/C = 33V,
VDb _no= 2.25V: CMLV= LOW FREQ_SEL=HIGH 20 ns
torALL. LVCMOS frReF~1MHz
5 | output fall time
LVCMOS Figure 8A Measured as transition time fromm FREQ_SEL=LOW or MID 2.0 ns
VoH(miny 10 VoL (max)
for VDD_A/C = 33V,
Vbp_ng= 3.6V; CMLV= LOW FREQ_SEL=HIGH 1.75 ns
fREF:lMHZ
Notes:

* For devices procured with a total iomgidose tolerance guarantee, the postliatéon performance is guaranteed &t@per MIL-STD-883 Method 1019, Condition

A up to the maximum TID level procured.

1. All outputs are equally loaded. See figure 8B.

2. tppgis measured at 1.5V forph ¢ = +3.3V with REF rise/fall tiras of 1ns between 0.8V-2.0V.

3. f ock is the time that is requed before outputs synchronize to the reference empdetermined by the abe alignment between thelected reference and FB_IN.
This specification is valid with stableput reference clock and power suppliest hre within normal operating limits.

. The lock detector circuit will monitdhe phase alignment between the selectiterce input and FBN. When the phase paration between these two inputs
is greater than the amount listed, the LOCK pilh @vop low signaling thathe PLL is out of lock.

. Guaranteed by characterization, but not tested.

. Guaranteed by functional testing.

. The time unit is calculated by equation 1 using the Rigerating frequency (see Table 3) andrthatiplication factor deermined by the ste of the FREQ_SEL
pin (see Table 5). Valid phase selection steps&ch output clock bankerdentified in Table 2.

~N oo »
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10.1 AC ELECTRICAL CH ARACTERISTICS FO R LVDS OUTPUTS
(Vpp_ng= *+3.3V_+0.3V; Vpp pc = +3.3V_+0.3V, T¢ is per screening level ordered)*

Symbol Description Condition Min. Max. Unit
3.4 Accuracy of phase Skew accuracy from FB_OUT &my output bank configured , .. _ *
thrtu selection time units to a valid number of skew stapithout division or inversion|. (n*ty-300) | (n*4,+300) ps

Skew between the outputs ofyewo devices under identical
tF,ART2 Part-part skew settings and conditions § no Vpp_asc: temp, air flow, - 250 ps
frequency, etc).

t Output duty cycle fout <100 MHz, measured at VOS (Figure 10) 48 52 %
ODCV-LVDS -
LVDS Outputs fout > 100 MHz, measured at VOS (Figure 10) 45 55 %

Measured as transition time between
20% VDIFF and 80% \6”:': (Figure 10) 1.25 ns
CM/LV=HIGH; fger=1MHz

toRISE- LVDS
> L
VDS output rise time

Measured as transition time between
80% VDIEE and 20% YiFE (Figure 10) 1.25 ns
CM/LV=HIGH; fgge=1MHz

toFALL- LVDS
VDS 2 output fall time

Notes:

*For devices procured with a total ionizing dose tolerancesgtiee, the post-irradiation performance is guaranteed@ti2s MIL-STD-883 Méhod 1019, Condition

A up to the maximum TID level procured.

1. All outputs are equally loaded. See figure 9.

2. Guaranteed by charadgtion, but not tested.

3. The time unity is calculated by equation 1 using the Rigerating frequency (see TalB) and the multipdiation factor determined by thest of the FREQ_SEL
pin (see Table 5). Valid phase selection stepsdoh @utput clock bank are identified in Table 2.

4. Guaranteed by characterizatmmd testing with LVCMOS buffers.

34



11.0 RECOMMENDED QUARTZ CRYSTAL SPECIFICATIONS
(Parallel Resonant Mode; Fundamental and Third Overtone)

Description Conditions Min. Max. Units

Fundamental 2.0

Frequency range MHz
Third Overtone 50

Frequency tolerance User Defined ppm

Frequency to temperature stability -100 +100 ppm

Aging -5 > ?/zr;]r/

Load capacitance Parallel load 10 30 pF

Shunt capacitance Freency dependant -- 7 pF

Equivalent series resistan(feSR) Frequency dependant 25 3000 Q

Drive level - 1.0 mw
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12.0 POWER DISSIPATION CHARACTERISTICS
(Unless otherwise notedpy ng= +2.5V_+10% or +3.3V_40.3V; Vpp a/c = +3.3V +0.3V, Tc is per the screening level ordered)*

Symbol Description Conditions Min. Max. Units
VDD_A/C =+3.6V; Tc = Room, Cold - +1.40 mA
sOE=HIGH; FB_IN = FB_OUT;

loprsre | RESET Core Power | g O GEL, & TEST =

Supply Current LOW: - Tc = Hot - +1.40 mA
All other inputs are floated,;
Outputs are not loaded
Vpp_a/c = +3.6V;
sOE RSTDIV, FREQ_SEL = HIGH;
Slpp ¢ Standby Core Power FB_IN = FB_OUT; L - +170 mA
- Supply Current REF, LVDIN+, LVDIN-, XTAL_IN, CM/LV, and
TEST = LOW;
All other inputs are floate Outputs are not loaded
Vpp_aic = +3.6V;
RST/DIV = HIGH,; REF = 2MHz 3 +40
. FB_IN = FB_OUT; PLL = 24MHz
Alpp ¢ | Active core power supply | SOE LVDIN+, LVDIN-, XTAL_IN, mA
- current FREQ_SEL,
and TEST = LOW,  outoue| REF = 200MHz 250
other inputs ardloated; Outputs _ -
are not loaded PLL = 200MHz
LVCMOS3.3 Outputs nQ[1:0] = 24MHz -- 12
Alpp noss | Dynamic output bank supply REF = 2MHz and 200MHz; mA/
(Notes 1,2) | current SOE=LOW;Vpp no=+3.6V, NQ[L:0] = 200MHz N 23 Bank
C, = 40pF/output;
LVCMOS2.5 Outputs nQ[1:0] = 24MHz - 8.75
Alpp_nqzs | Dynamic output bank supply REF = 2MHz and 200MHz; mA/
(Notes 1,2) | current SOE=LOW;Vpp no=+2.75V; ¢ nQ[1:0] = 200MHz _ 17 Bank
= 40pF/output;
VDD_A/C = VDD_nQ: +3.6V; REF = 2MHz
RSTDIV = CM/LV = HIGH; PLL = 24MHz - 75
Al Core power supply current| FB_IN = FB_OUT,; sOE nQ[1:0] = 24MHz
DD—C'-\Z’D35 when LVDS output banks | FREQ_SEL, and TEST = LOW, mA
(Notes 2,3) are running All other ternary inputs are floated; REF = 200MHz
C, = 40pF/output; PLL = 200MHz -- 340
R, = 10Q? Differential nQ[1:0] = 200MHz
LVDS Outputs; GA/LV = HIGH; nQ[1:0] = 24MHz - 0.5
Alpp notvps | Dynamic output bank supply Vpp_ng= *3.6V, mA/
(Notes 2,3) | current C, = 40pF/output; R= 1002 nQ[1:0] = 200MHz _ 35 Bank
Differential
XTAL_OUT Output REF = 2MHz 15
. Vpp ¢c=+3.6V; XTAL_IN = PLL = 24MHz - :
Alpp x7aL | Dynamic supply current Vi ~to V. REF _SEL=LOW; mA

(Note 4) | from XTAL interface DD _C*™VSS R™M=T— ' _

RST/DIV = HIGH REF = 50MHz 3 20
C, = 40pF PLL = 50MHz '
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Notes:
*For devices procured with a total ionizing dose tolerancesgtiee, the post-irradiation performance is guaranteed@tizs MIL-STD-883 Mé&hod 1019, Condition

A up to the maximum TID level procured.
1. When measuring the dynamic slyppurrent, all outputs are disconnected from élguivalent test load defined in figure 8B.

2. To reduce power consumption for the device, the user may tie the unsegh¥ins to \ss ng.

3. When measuring, use Figure 9.
4. Guaranteed by charadttion, but not tested.
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XTAL_IN
LVDIN+

FB_IN &
FB_OUT
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Figure 6a. Reference and €edback Timing Diagrams
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REF /

nQ_PS nQ_PS FB_IN /
FB_PS [1:0] [1:0]
[2:0] n=0,2,4,6 n=1,35,7 |«
LLL LL NJ/A —» -6tU
le———
LLM LM LL —p -4tU ><
|le———
LLH N/A LM ——— -3tU ><
le—
LML LH LlH ———» -2tV ><
|+
LMM ML ML ——— -1tU ><
LMH MM MM —————» OtU
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Figure 6b. Phase Select Tim&nit Step Relationships
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Figure 7A. +3.3V LVCMOS33/LVTTL Output Waveform
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Figure 8C. AC Terminated LVCMOS/LVTTL Test Circuit

Note: For ATE test load, G =40pF. For lab characterization, G =15pF
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UT7R2XLR8**: Datasheet

UT7R2XLR8 * * * * *

L Lead Finish{Notes: 1)
(A) = Hot Solder Dipped or Tinned
(C) = Gold

Screening LevelNotes: 2,3,4,5)
(P

= Prototype Flow (Temperature Range: 25°C only)
(C) = HiRel Flow (Temperature Range: -55°C to +125°C)
(G) = Commercial Flow (Tempetare Range: 0°C to +70°C)
() = Industrial Flow (Temperate Range: -40°C to +85°C)
Case Outline:
(Z) = 168-Ceramic Land Grid Array
(S) = 168-Ceramic Column Grid Array
(C) = 168-Ceramic Ball Grid Array
TID Tolerance:
(-) = None

(R) = 100 krad (Si)

Device Type
(16) = Clock Network Manager Il with 16 clock outputs driven by eight clock banks

Generic UT7R2XLR8 part number

Notes:

1. Lead finish (A or C) must be specified.

2. Prototype Flow per Aeroflex Manufactugifflows Document. Devices are tested &26nly. Radiation is neither tested nor guaranteed.
3.Commercial Flow per Aeroflex Mafacturing Flows Document. Ratlian TID tolerance may be ordered.

4. Industrial Flow per Aeroflex Manufacturing FlsMdocument. Radiation TID tolerance may be ordered.

5. HiRel Flow per Aeroflex Marfacturing Flows Document. Radiati TID tolerance may be ordered.

Package Option Associated Lead Finish
(2) 168 CLGA (C) Gold

(S) 168 CCGA (A) Hot Solder Dipped
(C) 168 CBGA (A) Hot Solder Dipped
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UT7R2XLR816: SMD

5962 * 08243 ** * * *

— | ead Finish(Note 1)
(C) = Gold

Case Outline(Note 2)
(X) = 168-pin Ceramic Land Grid Array

Class Designator:
(Q) = QML Class Q
(V) = QML Class V (Pending, contact Factory for availability)

Device Type(Note 3)
01 = UT7R2XLR816 (Temperature Range: %630 +125C)
02 = UT7R2XLR816 assembled to Aeroflex’s Q+ flow (Temperature Rang?C #65+125C)

Drawing Number08243

Total Dose:
(-)

none
(R) 1E5 (100 krad (Si))

Federal Stock Class Designator: No options

Notes:

1. Lead finish is "C" (gold) only

2. Aeroflex offers Column Attachment as additional service for the ceramic lagrtl array (Case outline "X"). If neededepke ask for
COLUMN ATTACHMENT when subritting your request for quotation.

3. Aeroflex’s Q+ assembly flow, as defihim section 4.2.2.d of the SMD, provid@ML-Q product through the SMD that is manctizred with
Aeroflex’s standard QML-V flow, and hasmpleted QML-V qualifiation per MIL-PRF-38535.

47



48



Aeroflex Colorado Springs - Datasheet Definition

Advanced Datasheet - Product In Development
Preliminary Datasheet - Shipping Prototype

Datasheet - Shipping QML & Reduced HiRel

COLORADO INTERNATIONAL NORTHEAST

Toll Free: 800-645-8862 Tel: 805-778-9229 Tel: 603-888-3975
Fax: 719-594-8468 Fax: 805-778-1980 Fax: 603-888-4585
SE AND MID-ATLANTIC WEST COAST CENTRAL

Tel: 321-951-4164 Tel: 949-362-2260 Tel: 719-594-8017
Fax: 321-951-4254 Fax: 949-362-2266 Fax: 719-594-8468
www.aeroflex.com info-ams@aeroflex.com

Aeroflex Colorado Springs, Inc., reserves the right to make
changes to any products and services herein at any time
without notice. Consult Aeroflex or an authorized sales
representative to verify that the information in this data sheet
is current before using this product. Aeroflex does not assume
any responsibility or liability arising out of the application or
use of any product or service described herein, except as
expressly agreed to in writing by Aeroflex; nor does the
purchase, lease, or use of agurct or service from Aeroflex
convey a license under any patent rights, copyrights,
trademark rights, or any other of the intellectual rights of

(\EROFLEX

A passion for performance.

®9G
Our passion for performance is defined by three

attributes represented by these three icons:
Aeroflex or of third parties. solution-minded, performance-driven and customer-focused

49




