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DATASHEET

GENERAL DESCRIPTION

The 873991-147 is a low voltage, low skew, 3.3V LVPECL or ECL
Clock Generator and a member of the family of High Performance
Clock Solutions from IDT. The 873991-147 has two selectable clock
inputs. The CLK, nCLK pair can accept LVPECL, LVDS, LVHSTL,
SSTL and HCSL input levels and, the REF_CLK pin can accept a
LVCMOS or LVTTL input levels. This device has a fully integrated
PLL along with frequency configurable outputs. An external feedback
input and output regenerates clocks with “zero delay”.

The four independent banks of outputs each have their own output
dividers, which allow the device to generate a multitude of differ-
ent bank frequency ratios and output-to-input frequency ratios.
The output frequency range is 25MHz to 480MHz and the input
frequency range is 6.25MHz to 120MHz. The PLL_EN input can
be used to bypass the PLL for test and system debug purposes.
In bypass mode, the input clock is routed around the PLL and into
the internal output dividers.

The 873991-147 also has a SYNC output which can be used for
system synchronization purposes. It monitors Bank A and Bank
C outputs for coincident rising edges and signals a pulse per the
timing diagrams in this data sheet. This feature is used primarily
in applications where Bank A and Bank C are running at different
frequencies, and is particularly useful when they are running at
non-integer multiples of each other.

Example Applications:
1. Line Card Multiplier: Multiply 19.44MHz from a back-plane
to 77.76MHz on the line card ASIC and Serdes.

2. Zero Delay Buffer: Fan out up to thirteen 100MHz copies
from a reference clock to multiple processing units on an
embedded system.

FEATURES

Fourteen differential 3.3V LVPECL/ECL outputs
Selectable differential or REF_CLK inputs

CLK, nCLK can accept the following input levels:
LVPECL, LVDS, LVHSTL, SSTL, HCSL

REF_CLK accepts the following input levels: LVCMOS, LVTTL
Input clock frequency range: 6.25MHz to 120MHz

Maximum output frequency: 480MHz

VCO range: 200MHz to 960MHz

Output skew: 250ps (maximum), outputs at the same frequency
Cycle-to-cycle jitter: 55ps (maximum)

LVPECL mode operating voltage supply range:
V., =3.135V 10 3.465V,V_ =0V

ECL mode operating voltage supply range:
V_ =0V,V_=-3.465V to-3.135V

0°C to 50°C ambient operating temperature
Available in lead-free (RoHS 6) package
Use replacement part 873996AYLF

PIN ASSIGNMENT

du8dz882838288
L 8 g w O EWL QgE=>=0CE W
F|I_|F|I_|I_|F|I_|F|I_|F|I_|I_|F|1
[ 30383736 2534 32 3231 30 20 28 37
noB2] 40 26 Dact
0B3] 41 25 [AnQct
veco] 42 24 [Jaco
noADC] 43 23 [Anaco
aao] 4 ICS873991-147  22[ves
noa1] 45 52-Lead LQFP 21 Jabt
oAt 46 10mm x 10mm x 1.4mm 20 A naDt
naazl] 47 package body 1e[dapo
aazl]4s Y package 18 [InaDo
noas] 40 Top View 17 A veen
cazl]s0 16 [JaFB
gyNC_sEL] 51 15 dnaoFB
VCo SELCs2 14 Avecea
L 1 23456 78010111213 |
Ooooooooooooon
ia o QM
$EagBpEiggsat
2yddd & &
chppo =

873991-147 REVISION B 8/25/15

©2015 Integrated Device Technology, Inc.



OIDT

873991-147_DATA SHEET

BLock DIAGRAM

VCO_SEL pyiown
PLL_EN pulidown
REF_SEL Pulidown

REF_CLK Puldown ,,LI —
CLK' pyidown | | |
nCLK Pullup/Pulldown | |

QA0
nQAO0

QA1
nQA1
QA2
nQA2
QA3
nQA3
QB0
nQBO
QB1
nQB1
QB2
nQB2
QB3
nQB3
QCo
nQCO
QCH1
nQC1
QcC2
nQC2
QDO
nQDO
QD1
nQD1

QFB
nQFB

PHASE
DETECTOR™ ] vCo

EXT_FB Pulldown LPF
NEXT_FB pullup/Pulldown

MR pyiidown

N

FREQUENCY
GENERATOR —

FSEL_0:3 puiidown SYNC

FSEL_FBO0:2 pyidown —P ]

SYNC_SEL Pulldown |

MMMMMMMMMMM MMM

REVISION B 8/25/15 2 LOW VOLTAGE, LVCMOS/LVPECL-TO LVPECL/ECL
CLOCK GENERATOR



()]

873991-147_DATA SHEET

TasLE 1. PIN DESCRIPTIONS

Number Name Type Description
1 /. Power Negative supply pin.
Active High Master Reset. When logic HIGH, the internal dividers are
reset causing the true outputs (Qx) to go low and the inverted outputs
2 MR Input | Pulldown (nQx) to go high. When logic LOW, the internal dividers and the outputs
are enabled. LVCMOS/LVTTL interface levels.
PLL enable pin. When logic LOW, PLL is enabled. When logic HIGH, PLL
3 PLL_EN Input | Pulldown is in bypass mode. LVCMOS/LVTTL interface levels.
Selects between the different reference inputs as the PLL reference
4 REF_SEL Input | Pulldown [source. When logic LOW, selects CLK/nCLK. When logic HIGH, selects
REF_CLK. LVCMOS/LVTTL interface levels.
5 FSEL_FB2
6 FSEL_FB1 | Input | Pulldown |Feedback frequency select pins. LVCMOS/LVTTL interface levels.
7 FSEL_FBO
8 REF_CLK Input | Pulldown |Reference clock input. LVCMOS/LVTTL interface levels.
9 CLK Input | Pulldown [Non-inverting differential clock input.
10 nCLK Input Pullup/ Inverting differential clock input.V_/2 default when left floating.
Pulldown cc
11 V. Power Core supply pin.
12 EXT_FB Input | Pulldown [Non-inverting external feedback input.
13 nEXT_FB Input Pullup/ Inverting external feedback input. V_/2 default when left floating.
Pulldown oc
14 V. Power Analog supply pin.
15 nQFB . . .
16 QFB Output Differential feedback output pair. LVPECL Interface levels.
17, 22, 30, 42 Vi Power Output supply pins.
18,19 nQDO, QDO | Output Differential output pair. LVPECL interface levels.
20, 21 nQD1, QD1 | Output Differential output pair. LVPECL interface levels.
23, 24 nQCO0, QCO | Output Differential output pair. LVPECL interface levels.
25, 26 nQC1, QC1 | Output Differential output pair. LVPECL interface levels.
27 FSEL3
gg Eggtﬁ Input | Pulldown [Frequency select pins. LVCMOS/LVTTL interface levels.
39 FSELO
28, 29 nQC2, QC2 | Output Differential output pair. LVPECL interface levels.
31,32 nQBO, QBO | Output Differential output pair. LVPECL interface levels.
34, 35 nQB1, QB1 | Output Differential output pair. LVPECL interface levels.
37,38 nQB2, QB2 | Output Differential output pair. LVPECL interface levels.
40, 41 nQB3, QB3 | Output Differential output pair. LVPECL interface levels.
43, 44 nQAO0, QA0 | Output Differential output pair. LVPECL interface levels.
45, 46 nQA1, QA1 | Output Differential output pair. LVPECL interface levels.
47, 48 nQA2, QA2 | Output Differential output pair. LVPECL interface levels.
49, 50 nQA3, QA3 | Output Differential output pair. LVPECL interface levels.
SYNC output select pin. When LOW, the SYNC otuput follows the timing
51 SYNC_SEL | Input | Pulldown |diagram (page 5). When HIGH, QD output follows QC output LVCMOS/
LVTTL interface levels..
52 VCO_SEL | Input | Pulldown [Selects VCO range. LVCMOS/LVTTL interface levels.

NOTE: Pullup and Pulldown refer to internal input resistors. See Table 2, Pin Characteristics, for typical values.
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TaBLE 2. PIN CHARACTERISTICS

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
C, Input Capacitance 4 pF
. Input Pulldown Resistor 51 kQ
. Input Pullup Resistor 51 kQ
TaBLE 3A. SELECT PIN FuncTiON TABLE TaBLE 3B. FEEDBACK CONTROL FUNCTION TABLE
Inputs Outputs Inputs Outputs
FSEL3 | FSEL2 | FSEL1 | FSELO | QAx | @Bx | QCx FSEL_FB2 | FSEL_FB1 | FSEL_FBO QFB
0 0 0 0 2| +2 +2 0 0 0 2
0 0 0 1 2| +2 +4 0 0 1 +4
0 0 1 0 +2 +4 +4 0 1 0 +6
0 0 1 1 2| +2 +6 0 1 1 +8
0 1 0 0 +2 | +6 +6 1 0 0 +8
0 1 0 1 +2 | +4 +6 1 0 1 +16
0 1 1 0 +2 +4 +8 1 1 0 +24
0 1 1 1 +2 +6 +8 1 1 1 +32
1 0 0 0 +2 +2 +8
1 0 0 1 +2 +8 +8
1 0 1 0 +4 +4 +6
1 0 1 1 +4 +6 +6
1 1 0 0 +4 +6 +8
1 1 0 1 +6 +6 +8
1 1 1 0 +6 +8 +8
1 1 1 1 +8 +8 +8

TasLE 3C. Input ConTROL FuNcTION TABLE

Control Input Pin Logic 0 Logic 1
PLL_EN Enables PLL Bypasses PLL
VCO_SEL fVCO fVCO/2
REF_SEL Selects CLK/nCLK Selects REF_CLK
MR Resets outputs
SYNC_SEL Selects outputs Match QC Outputs
REVISION B 8/25/15 4 LOW VOLTAGE, LVCMOS/LVPECL-TO LVPECL/ECL
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ABsoLuTE Maxivum RATINGS

Supply Voltage, A 4.6V NOTE: Stresses beyond those listed under Absolute Maximum
Inputs, V -0.5VtoV_+0.5V Ratings may cause permanent damage to the device. These ratings
Outputs, | are stress specifications only. Functional operation of product at
Continuous Current 50mA these conditions or any conditions beyond those listed in the DC
Surge Current 100mA Characteristics or AC Characteristics is not implied. Exposure to
Package Thermal Impedance, 6 55.5°C/W (0 mps) absolute maxi-mum rating conditions for extended periods may
Storage Temperature, T -65°C to 150°C affect product reliability.

TasLE 4A. Power SuppLy DC CHARACTERISTICS, vV, =V_=33Vx5%V_=0V,Ta=0°C1050°C

Symbol [Parameter Test Conditions Minimum | Typical | Maximum | Units
Vi, Core Supply Voltage 3.135 3.3 3.465 \'%
\ Analog Supply Voltage V_.-0.15 3.3 Vi, \Y
Voo Output Supply Voltage 3.135 3.3 3.465 Vv
loe Power Supply Current 150 mA
Lo Analog Supply Current 15 mA
leo Output Supply Current 95 mA
TasLe 4B. LVCMOS/LVTTL DC CHARACTERISTICS, V=V __=3.3V +5%,V_=0V,Ta=0°C1050°C
Symbol [Parameter Test Conditions Minimum | Typical | Maximum | Units

PLL_EN, VCO_SEL,

REF_SEL, SYNC_SEL,
v, Input High Voltage PSEL FBOPSEL FBZ 2 Vet 03 |V

FSELO:FSEL3, MR

REF_CLK 2 vV _+03 \Y

PLL_EN, VCO_SEL,

REF_SEL, SYNC_SEL, 03 08 Vv
A Input Low Voltage |FSEL_FBO:FSEL_FB2,

FSELO:FSEL3, MR

REF_CLK -0.3 1.3 \Y
I, Input High Current V.=V, =3465V 150 A
l Input Low Current vV =0V,V_=3.465V -5 MA

REVISION B 8/25/15
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TasLe 4C. DiFFerenTIAL DC CHARACTERISTICS, V=V __ =3.3V +5%,V_ =0V, Ta=0°C 10 50°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
. CLK/nCLK, EXT_FB/ RV
I, Input High Current nEXT FB V.=V, =3.465V 150 pA
CLK, EXT_FB V_ =3.465V,V =0V -5 HA
| Input Low Current «© '“
* nCLK, nEXT_FB VvV, =3.465V,V =0V -150 HA
VPP Peak-to-Peak Input Voltage; NOTE 1 0.15 1.3 \Y
o Common Mode Input Voltage; NOTE 1, 2 VEE +0.5 VCC -0.85 \Y

NOTE 1:V_should not be less than -0.3V.
NOTE 2: Common mode voltage is defined as V .

TasLE 4D. LVPECL DC CHARACTERISTICS, V=V, =33Vx5%V_=0V,Ta=0°C71050°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units

\Y Output High Voltage; NOTE 2 V. _-14 V. _-09 \Y
OH Ccco cco

\Y Output Low Voltage; NOTE 2 V. _-20 V. _-17 \Y
oL Ccco cco

Vo Peak-to-Peak Output Voltage Swing 0.6 1 \Y,

TaBLE 5. PLL INput REFERENCE CHARACTERISTICS, V_=V_ =383V£5%, Ta=0°C 10 50°C

Symbol |Parameter Test Conditions Minimum | Typical | Maximum | Units
t/t Input Rise/Fall Time REF_CLK 3 ns
Feedback + 6 66.66 120 MHz
Reference Frequency Feedback + 8 50 120 MHz
VCO_SEL=0 Feedback + 16 25 60 MHz
Feedback + 24 16.66 40 MHz
) Feedback + 4 50 120 MHz
Ree Feedback + 6 33.33 80 MHz
Reference Frequency Feedback + 8 25 60 MHz
VCO_SEL =1 Feedback + 16 12.5 30 MHz
Feedback + 24 8.33 20 MHz
Feedback + 32 6.25 15 MHz
_fﬁEFDC Reference Input Duty Cycle 25 75 %

NOTE: These parameters are guaranteed by design, but are not tested in production.

REVISION B 8/25/15 7 LOW VOLTAGE, LVCMOS/LVPECL-TO LVPECL/ECL
CLOCK GENERATOR



OIDT

873991-147_DATA SHEET

TaBLE 6. AC CHARACTERISTICS, V =V, =83Vx5%Ta=0°C1050°C

Symbol |Parameter Test Conditions | Minimum | Typical | Maximum | Units

QA, QB, QC 480 MHz

f o Output Frequency Qb SYNC_SEL =1 400 MHz

QD; NOTE 1 SYNC_SEL =0 200 MHz
) g’teétlc Phase Offset; NOTE CLK, nCLK 170 305 ps
tsk(o) Output Skew; NOTE 4, 5 250 ps
tsk(w) Multiple Frequency Skew; NOTE 5, 6 350 ps
fiit(cc) Cycle-to-Cycle Jitter; NOTE 5 VCO_SEL=0 50 ps
VCO_SEL =1 55 ps
fiit(hcyc) [Half-Cycle Jitter NOTE 7 VCO_SEL=0 375 ps
NOTE 8 VCO_SEL =1 130 ps

PLL VCO Lock Range; NOTE 9 VCO_SEL =0 400 90 | MHz

Voo VCO_SEL =1 200 480 MHz
oo PLL Lock Time 10 ms
t/t Output Rise/Fall Time 20% to 80% 0.2 1 ns
NOTE 7 VCO_SEL =0 40 60 %

odc Output Duty Cycle

NOTE 8 VCO_SEL =1 45 55 %

NOTE: Electrical parameters are guaranteed over the specified ambient operating temperature range, which is es-
tablished when the device is mounted in a test socket with maintained transverse airflow greater than 500 Ifpm. The
device will meet specifications after thermal equilibrium has been reached under these conditions.

All parameters measured at f _ unless noted otherwise.

NOTE 1: SYNC output (QD when SYNC_SEL = 0) operation guaranteed to 800MHz maximum VCO frequency.
NOTE 2: Defined as the time difference between the input reference clock and the average feedback input signal

when the PLL is locked and the input reference frequency is stable.

NOTE 3: Static phase offset is specified for an input frequency of 50MHz with feedback in +8.

NOTE 4: Defined as skew between outputs at the same supply voltage and with equal load conditions.

Measured at the output differential cross points.

NOTE 5: This parameter is defined in accordance with JEDEC Standard 65.

NOTE 6: Defined as skew across banks of outputs switching in the same direction operating at different frequencies
with the same supply voltages and equal load conditions. Measured at V__ /2.

NOTE 7: This value is based on the VCO frequency = 960MHz, output divider =

NOTE 8: This value is based on the VCO frequency = 480MHz, output divider =

NOTE 9: When VCO_SEL = 0, the PLL will be unstable with feedback configurations of +2, +4, +32 and some +6.
When VCO_SEL = 1, the PLL will be unstable with a feedback configuration of +2.

REVISION B 8/25/15 8 LOW VOLTAGE, LVCMOS/LVPECL-TO LVPECL/ECL
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PARAMETER MEASUREMENT INFORMATION

-1.3V + -0.165V
Output Loabp AC TesTt Circuit

DiFrFereNTIAL INPUT LEVELS

nCix

OI:>:< ><

nQy

"X

X

nQFB,
nQAx:nQDx

X

| tcycle n |

X

tcycle n+1

QFB,
QAx:QDx

tjit(cc) = |tcyc|e n — tcycle n+1 |

—»! € fckfo) 1000 Cycles
OutpPuT SKEW CvycLE-TO-CYCLE JITTER
nQFB, oFs
nQAx:nQDx ntko,
Q Q nQAx:nQDx
TN
QFB, /
QAXx:QDx QFB,
: heye n——> QAX:QDX «— T,
<«<— hcyc n+1—> tocrion |
" I
fiittheyc) = |heye n — heye n+1| odc—— ™ x100%
1000 Cycles t
PERIOD

HaLF-CycLE JITTER

Ourtput Duty CycLe/PuLse WipTH/PERIOD

e XXX
XXX XX

—> 1< tsk(o)
I I

MuLtiPLE FREQUENCY SKEW

nCLK ! W
[/ — VS ——
oK —/I\ /\ /\ Vo
nQFe, :
nQAX:nQDx — | Vion
| - - _
QAx:QDx ! ! ot

— 1) b—

StaTic PHASE OFFSET

nQFB,
nQAx:nQDx I
/80% 80% !
\ }
! ! VswinG
QFB, 20%/ \ k2o% |
QAx:QDx o by
1R tr Ll

Output Rise/FaLL TIME

REVISION B 8/25/15

LOW VOLTAGE, LVCMOS/LVPECL-TO LVPECL/ECL
CLOCK GENERATOR



OIDT

873991-147_DATA SHEET

APPLICATIONS INFORMATION

Power SuppLY FILTERING TECHNIQUES

As in any high speed analog circuitry, the power supply pins
are vulnerable to random noise. To achieve optimum jitter per-
formance, power supply isolation is required. The 873991-147
provides separate power supplies to isolate any high switch-
ing noise from the outputs to the internal PLL. VCC, VCCA, and
V.., should be individually connected to the power supply
plane through vias, and 0.01pF bypass capacitors should be
used for each pin. Figure 2 illustrates this for a generic V__ pin
and also shows that V__ requires that an additional10€2 resistor
along with a 10pF bypass capacitor be connected to the V__ pin.

Ficure 2. Power SuppLY FILTERING

WIRING THE DIFFERENTIAL INPUT TO AccEPT SINGLE ENDED LEVELS

Figure 3 shows how the differential input can be wired to accept
single ended levels. The reference voltage V_REF =V /2 is
generated by the bias resistors R1, R2 and C1. This bias circuit
should be located as close as possible to the input pin. The ratio

of R1 and R2 might need to be adjusted to position the V_REF in
the center of the input voltage swing. For example, if the input clock
swing is only 2.5V and V __ = 3.3V, V_REF should be 1.25V and R2/
R1=0.609.

Vee
R1
1K
Single Ended Clock Input
CLK
V_REF
nCLK
c1 _ |
0.1u — 7~ R2
1K

Ficure 3. SINGLE ENDED SiGNAL DRIVING DIFFERENTIAL INPUT

REVISION B 8/25/15
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DirrerenTIAL CLOCK INPUT INTERFACE

The CLK /nCLK accepts LVDS, LVPECL, LVHSTL, SSTL, HCSL and
other differential signals. Both Vswwe and Vow must meet the V- and
Vews input requirements. Figures 4A to 4F show interface examples
for the HiPerClockS CLK/nCLK input driven by the most common
driver types. The input interfaces suggested here are examples only.

1.8V

Zo =50 Ohm

3.3V

Zo =50 Ohm

nCLK iPerClockS
Input

Please consult with the vendor of the driver component to confirm
the driver termination requirements. For example in Figure 4A, the
input termination applies for IDT HiPerClockS open emitter LVHSTL
drivers. If you are using an LVHSTL driver from another vendor,
use their termination recommendation.

3.3V

Zo =50 Ohm

3.3V

Zo =50 Ohm

nCLK iPerClockS

Q¥

VPECL
R1

R2
50

Input

ICS R1 R2
= HiPerClockS 50 50 R
LVHSTL Driver =

HIPERCLockS CLK/nCLK InpuT
Driven BY AN IDT OPeN EMITTER
HIPERCLoOCKS LVHSTL DRivEr

Ficure 4A.

3.3V

3.3V
R3 R4
125 125
Zo =50 Ohm
( } } [eh

Zo =50 Ohm
{ ) } nCLK iPerClockS
Input

1 R1 R2
= 84 84 L

3.3V

VPECL

Ficure 4C. HIPErRCLockS CLK/nCLK INpPuT
Driven By A 3.3V LVPECL Driver

v

I‘I I \
1 |
P Fo= 500 .
A —T) \ nCiK
L A4 a3 W 4 "] HiPerClocks
HCEL nput
— "Oiptional — A2 and R4 can be X1 e

Ficure 4E. HIPERCLockS CLK/nCLK InpuT
Driven BY A 3.3V HCSL Driver

R3
50

Ficure 4B. HIPERCLockS CLK/nCLK InPuT
Driven BY A 3.3V LVPECL Driver

3.3V Z0 =50 Ohj

LVDS_Driver

CLK

R1
100

—r nCLI

Receiver

Ficure 4D. HIPErRCLockS CLK/nCLK Input
Driven BY A 3.3V LVDS DRIvEr

aav

Zo = GO0 -\"'\-\.,‘_“

f } CLK ™
W, .

Zo = B0 /;‘}

[ )y ACLK

e // HiPerClocks

Ficure 4F. HIPerCLockS CLK/nCLK InPuT
Driven By A 2.5V SSTL DRriver
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RecommenbpATioNs FOR UNuseD INPuT AND OQuTPuT PINS

INPUTS:

CLK/nCLK Inputs

For applications not requiring the use of a differential input, both the
CLK and nCLK pins can be left floating. Though not required, but for
additional protection, a 1kQ resistor can be tied from CLK to ground.

LVCMOS ControL Pins

All control pins have internal pullups or pulldowns; additional
resistance is not required but can be added for additional protection.
A 1kQ resistor can be used.

OurTpPuTS:

LVPECL Outputs

All unused LVPECL outputs can be left floating. We recommend
that there is no trace attached. Both sides of the differential output
pair should either be left floating or terminated.

TermiNATION FOR LVPECL OutpuTs

The clock layout topology shown below is a typical termination for
LVPECL outputs. The two different layouts mentioned are recom-
mended only as guidelines.

FOUT and nFOUT are low impedance follower outputs that generate
ECL/LVPECL compatible outputs. Therefore, terminating resistors
(DC current path to ground) or current sources must be used for
functionality. These outputs are designed to drive 50Q2 transmission

;
ATT = |]:"-"DH + Vg )/ (Ve —2)) - £| Zo im‘r

Ficure 5A. LVPECL OutpuT TERMINATION

lines. Matched impedance techniques should be used to maximize
operating frequency and minimize signal distortion. Figures 5A
and 5B show two different layouts which are recommended only
as guidelines. Other suitable clock layouts may exist and it would
be recommended that the board designers simulate to guarantee
compatibility across all printed circuit and clock component process
variations.

3.3V

12551§ gmsn
Z, =500

> g

Z, =500
B4D i i’sam

Ficure 5B. LVPECL OutpuT TERMINATION
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Schematic Layout

Figure 6 shows an example of 873991-147 application  driven by LVPECL sources.For the LVPECL output drivers,
schematic. In this example, the device is operated at V_ only two termination examples are shown in this schematic.
=V__ = 3.3V. The decoupling capacitor should be located  Additional termination approaches are shown in the LVPECL
as close as possible to the power pin. The device are be  Termination Application Note.

o
| veeo
9l
2|
£
o
VCO_SEL 3.3V
vee
33v R1 R2
R3 R4 133 133
133 ¢ 133 =50 0h
Zo =50 Oh iy N TTTT?? TT Qro
O / i 1 *
Dn2232222238a8
20250 O 603333333330 Q
qacecgcecegoe Zo =50 Ohy
Y o2 nQAQ O 1
LVPECL 25 VA
= RS R6 GND 9 FSELO R7 RE
Driver_LVPECL 825 ¢ 825 PCLK MR \,GERE FSQEEL‘Q [38 5 82.5 82.5
“PLLEN (3L o
nPCLK TREF SEL PLL_EN nQB2 [~3¢ FSELY
= S e i
FSEL_FB1 | =
__FSEL_FBO FSEL_FB1 nQB1 [0 FsEL2 VCC=3.3V =
—REF CIK FSEL_FBO FSEL2 -
vee — REF_CLK QBO *f:g VCCOo=3.3V °
) CLK QBO [—3
Logic Control Input Examples T 1 nOLK VCeo — °
t EXCEE 17 vee Qc2 (5
. . EXT_FB nQC2 5,1 FSEL3
v Setlogic| .. SetLogic ol nEXT FB 13 | EXT FB FSELS SEL3 [ ]
Input to Input to
"' 0 = <w O ° Zo =50 Ohm
vee SEw08208-08390s QD1
RU1 RU2 0620568208380 +
1K Not Install L vee >eE0>c0e0>c0c0
[ [ ol oo Z0 =50 Ohm
To Logic To Logic | n
Input Input Ro R10 =+ pp! dddd V)
pins pins 133 133 R11 RT2
RD1 50 50
Not Install 4
oo
= = g9
Optional ;{0‘3
R14 R15 VCC R18 Y-Termination
825 825 [_vcC VCCA
o 10 c2 c3 =
= 10u 0.01u
= = veeo
(ULAT) VCCO (U122 U1,30)  (UL.4:
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Ficure 6. 873991-147 ScHmaTic LAvouT
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PoweRr CONSIDERATIONS

This section provides information on power dissipation and junction temperature for the 873991-147.
Equations and example calculations are also provided.

1. Power Dissipation.
The total power dissipation for the 873991-147 is the sum of the core power plus the analog power plus the power dissipated in the
load(s). The following is the power dissipation for V_ = 3.3V + 5% = 3.465V, which gives worst case results.

NOTE: Please refer to Section 3 for details on calculating power dissipated in the load.

Power (core) =V +1 =3.465V * (150mA + 15mA + 95mA) = 900.9mW

U )
MAX CC_MAX CC_MAX CCA_MAX CCO_MAX'

Power (outputs) = 30mW/Loaded Output pair
If all outputs are loaded, the total power is 14 * 30mW = 420mW

Total PoweriMAx (3.465V, with all outputs switching) = 900.9mW + 420mW = 1.3209W

2. Junction Temperature.
Junction temperature, Tj, is the temperature at the junction of the bond wire and bond pad and directly affects the reliability of the

device. The maximum recommended junction temperature for HiPerClockS™ devices is 125°C.

The equation for Tj is as follows: Tj = 0. * Pd_total + Ta
Tj = Junction Temperature
6. = Junction-to-Ambient Thermal Resistance

Pd_total = Total Device Power Dissipation (example calculation is in section 1 above)
Ta = Ambient Temperature

In order to calculate junction temperature, the appropriate junction-to-ambient thermal resistance 6..must be used. Assuming no air flow
and a multi-layer board, the appropriate value is 55.5°C/W per Table 7 below.

Therefore, Tj for an ambient temperature of 50°C with all outputs switching is:
50°C + 1.32W * 55.5°C/W = 123.3°C. This is at the limit of 125°C.

This calculation is only an example. Tj will obviously vary depending on the number of loaded outputs, supply voltage, air flow,
and the type of board (multi-layer).

TaBLE 7. THERMAL RESISTANCE 0., FOR 52-PIN LQFP Forcep CoNVECTION

0.. by Velocity (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 55.5°C/W 50.1°C/W 47.0°C/W
REVISION B 8/25/15 14 LOW VOLTAGE, LVCMOS/LVPECL-TO LVPECL/ECL

CLOCK GENERATOR



@IDT

873991-147_DATA SHEET

3. Calculations and Equations.

The purpose of this section is to derive the power dissipated into the load.

LVPECL output driver circuit and termination are shown in Figure 7

Voo

-

Q1

T
1
2 AL
50
I Vo -2V

Ficure 7. LVPECL Driver CircuiT AND TERMINATION

To calculate worst case power dissipation into the load, use the following equations which assume a 50Q load, and a termination

voltage of V__—2V.

e Forlogic high, Vour = Vo, = Vecouax — 0-9V
(Vcoo,MAx_ VOH,MAX) = 0.9V
*  Forlogic low, Vour = Vo v = Veco max— 1.7V

V., . J)=1.7V

CO_MAX ¥ OL_MAX

(Ve

Pd_H is power dissipation when the output drives high.
Pd_L is the power dissipation when the output drives low.

Pd_H = [(VOH,MAX_ (Vcco,MAx_ 2V))/RL] * (Vcco,MAx_ VOH,MAx) = [(2V_ (Vcco,MAx_ VOH,MAX))/R,_] ) (Vcco,MAx - VOH,MAX) =

[(2V - 0.9V)/50Q] * 0.9V = 19.8mW

Pd_L = [(VoL,MAx_ (VCCO,MAX
[(2V—1.7V)/50Q] * 1.7V = 10.2mW

- 2V))/RL] * (Vcco,MAx_ Vv

OL_MAX

Total Power Dissipation per output pair = Pd_H + Pd_L = 30mW

) = [(2V_ (Vcco,MAx_ VOL,MAX))/R,_] * (Vcco,MAx_ VOL,MAX) =

REVISION B 8/25/15 15
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RELIABILITY INFORMATION

TaBLE 8. GJAvs. AR FLow TaBLE For 52 Leap LQFP

0., by Velocity (Meters per Second)

0 1 2.5
Multi-Layer PCB, JEDEC Standard Test Boards 55.5°C/W 50.1°C/W 47.0°C/W
TrANsISTOR COUNT
The transistor count for 873991-147 is: 5969
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PackaGge OuTLINE - Y Surrix For 52 Leap LQFP

|

<4—D2 Ref—»

ilalililils

[ = ' ﬁ L
[ [T
[ [ 11
1] INDEX [T 1 E2
1 AREA [T 1 Ref
[ 11
[ 11
N-+=1-] . I E
1 2 3
AT p2-
A A SEATING
A PLANE
L ovv O Sy
ccc|C
(o[ ccelc | . t .
—» 4D
TaBLE 9. PAckAGE DIMENSIONS
JEDEC VARIATION
ALL DIMENSIONS IN MILLIMETERS
BCC
SYMBOL
MINIMUM NOMINAL MAXIMUM
N 52
A -- -- 1.60
Al 0.05 -- 0.15
A2 1.35 1.40 1.45
b 0.22 0.32 0.38
c 0.09 -- 0.20
D 12.00 BASIC
D1 10.00 BASIC
D2 7.80 Ref.
E 12.00 BASIC
E1 10.00 BASIC
E2 7.80 Ref.
e 0.65 BASIC
0.45 -- 0.75
0° -- 7°
cce - - 0.10
Reference Document: JEDEC Publication 95, MS-026
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TaBLE 10. ORDERING INFORMATION

Part/Order Number Marking Package Shipping Packaging Temperature
873991AY-147LF ICS873991A147L 52 Lead “Lead-Free” LQFP tray 0°C to 50°C
873991AY-147LFT ICS873991A147L 52 Lead “Lead-Free” LQFP tape & reel 0°C to 50°C

NOTE: Parts that are ordered with an “LF” suffix to the part number are the Pb-Free configuration and are RoHS compliant.

REVISION B 8/25/15 18 LOW VOLTAGE, LVCMOS/LVPECL-TO LVPECL/ECL
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REVISION HISTORY SHEET

Rev
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Date

T6

AC Characteristics Table - corrected symbol for Half Cycle Jitter.

Power Considerations - corrected | from 150mA to 165mA and recalulated
equations.

Deleted the word Preliminary from inside page headers.

11/18/08

T4A

T4C

T4D
T6
T8

Changed from 0°C to 70°C to 0°C to 50°C throughout the datasheet.
Changed PCLK/nPCLK to CLK/nCLK throughout the datasheet.

Power Supply DC Characteristics Table - changed V__ from 3.135V minto V_
0.15V and 3.465V max. to V

Added Differential DC Characteristics Table for CLK/nCLK and EXT_FB/nEXT_
FB inputs.

Updated LVPECL DC Characteristics Table for LVPECL outputs.

AC Characteristics Table - corrected Half-Cycle Jitter symbol from tjit(hper) to
tjit(hcyc).

Updated Differential Clock Input Interface section.

Added Schematic Layout.

Power Considerations - corrected | _ _ from 165mA to 260mA, updated Ther-
mal Resistance values in Table 7, and recalculated equations.

Air Flow Table - updated the values.

3/31/09

Product Discontinuation Notice - Last time buy expires August 14, 2016.
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