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SPECIFICATIONS

Mechanical Standard

Europe chassis 6U / 4TE with two 96 pin connectors (DIN
41612) connecting to the backplane

o VME Capabilities
None. Only the power supply busses of the backplane are used

. Signal levels (coaxial 50 €2 connectors)

Inputs and outputs are ECL levels. A/B channel inputs are DC-
coupled, whereas clock in/outputs and encoder output are AC-
coupled. Internal 50 € terminations on all inputs.

. Signal levels (differential outputs)
LVDS (Low Voltage Differential Signaling standard)

. Fiber-Optics Connectors
ST style
o Optical output wavelenght
1330 nm
. Internal clock generator frequency

40.00 MHz, 100 ppm

. External clock generator frequency range
25 -50 MHz

. Power consumption
1.6 A @ +5V

75 mA @ -12V
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GENERAL DESCRIPTION

INTRODUCTION

The Trigger, Timing and Control System (TTC) of the LHC
experiments comprises the following components:

The VMEDbus interface, TTCvi

The Laser Transmitter Crate or the Mini-Crate
The timing receiver ASIC, TTCrx

System specific modules carrying the TTCrx chip

A VME-size module, TTCvx, featuring the main functions of
the Mini-Crate have been designed. The TTCvx is foreseen to
be an alternative to be used in TTC test and evaluation systems,
where a compact and economical solution is desired.

BASIC OPERATION

TTC

The TTC system distributes the timing signal (BC) from the
LHC machine together with trigger and control information
(L1A, BCR, ECR etc.) from the Central Trigger Processor to
the sub-detector Read-Out Buffers and Front End systems.

The two communications channels: A, carrying the L1A
trigger, and B, carrying the control address/data or command
packets, are generated by the TTCvi module.

The A and B channels are time division multiplexed (TDM)
and bi-phase mark encoded before fed to the optical
transmitter, which in turn drives the fiber distribution network.
These functions are performed by either the Laser Transmitter
Crate, the Mini-Crate or the TTCvx module.

The TTCrx ASIC converts the signal from the photo-detector
into user information (address/data/strobes, Clock signals, L1A,
BCR,...) available on the output busses of the chip. The TTCrx
have other functions as: clock recovery, de-skewing,
bunch/event counting, generating resets etc.
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The TTCvx module function is, as described above, to
multiplex and encode the A and B channels generated by the
TTCvi. The TTCvx has an internal clock, as well as an input
for an external one. The switching between the two clock
sources is automatic by the means of an external clock
detection circuit. The, for the encoding, necessary clock
multiplication is handled by a phase locked loop (PLL)
frequency synthesizer circuit. The basic clock frequency from
the PLL is available on the module front panel in both LVDS

Sub-Detector
Specific
Electronics

Figure 1. The TTC System

and ECL levels and is used for synchronization with the TTCvi.

Up to four light emitting devices can be fitted to drive fiber
optic cables. The encoded signal is also available on the front

panel in both ECL and LVDS levels.
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Figure 2. The TTCvx Block Diagram

The TTCvx design can be divided into blocks namely:

Input signal level converter and clock selection/generation
PLL frequency multiplier

Time division multiplexer and bi-phase mark encoder
Encoder output drivers

Clock output drivers

Supply voltage regulators

The function of each block will be described briefly:

Input signal level converter and clock selection/generation

The A and B inputs are DC-coupled and terminated by Thevenin
networks, having a resulting impedance of 50 €2. The External
Clock input is AC-coupled and then terminated by 50 Q. All
inputs are biased to ECL "0" level when no input signal is
applied. The ECL input signals are in this block shifted to PECL
levels as all the remaining logic is designed using PECL
technology.

An 80.00 MHz quartz ECL oscillator, which output is divided by
two, acts as the internal clock generator. A simple diode detector
circuit senses when an external frequency source is connected and
causes the clock selector to switch over to external clock. A LED
is lit when an external clock signal is present.

PLL frequency multiplier

A PLL Clock synthesizer circuit is used to generate the
different clock multiples (*1, *2 and *4) required by the TDM
and encoder circuits. The PLL operation range can be selected
and is, in the TTCvx, preset to operate in the 25 - 50 MHz
range. A reset button is implemented in the case the PLL circuit
should fails to lock to the input frequency.
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Time division multiplexer and bi-phase mark encoder

A 2:1 multiplexer selects the A and B channels in turn at the

rate of the basic clock frequency. The resulting time division
multiplexed signal feeds the bi-phase mark encoder, which in
turn produces an output according to Figure 3.
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Figure 3. Encoder Output Wave forms

Encoder output drivers

The encoded signal is available on the module front panel as
one AC-coupled ECL output, two LVDS outputs and four fiber
optics transmitter outputs.

Clock output drivers

The PLL basic frequency (40 MHz) is available on the module
front panel as two AC-coupled ECL outputs and two LVDS
outputs.

Supply voltage regulators and backplane connections

All ECL integrated circuits are referenced to the +5 V (VCC) rail
(PECL). The PLL circuit has a maximum supply voltage of 3.3 V
between VCC and GND, hence a 1.7 V current sinking regulator is
implemented. Another voltage regulator is used to supply the -5 V
for the ECL/PECL level shifter chip from the -12 V rail.

No VMEDbus protocol related signals are used by the TTCvx
module. Daisy-chained signals as IACK in/out and BGO in/out
are bypassed in the module.

REFERENCE LITERATURE

e All relevant TTC information may be found at the URL:
http://www.cern.ch/TTC/intro.html

e Motorola Application Note: Designing with PECL
(AN1406)

e National Application Note: An Overview of LVDS
Technology (AN971)
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TTCvx

USER'S GUIDE

FRONT PANEL FUNCTIONS

The front panel lay-out can be seen in Figure 4

Channel A/B In

Clock In

Clock Out

Encoder Out

ECL level inputs to connect the A and B channel from the
TTCvi module. These inputs are DC-coupled and internally
terminated with 50 €. Both inputs are biased to an ECL "0"
level when not connected.

Input for connecting an external ECL level clock source. The
commutation is automatic and the indicator lights up when an
external clock signal is present. This input is AC-coupled and
internally terminated with 50 €. The practical input frequency
range corresponds well with the selected PLL locking range,
actually set to 25 - 50 MHz.

Two AC-coupled ECL level outputs and two LVDS clock
outputs used for synchronization of external equipment, i.e. the
TTCvi (ECL). These outputs carry the basic frequency of the
PLL circuit.

One AC-coupled ECL level output and two LVDS outputs
carrying the signal generated by the encoder. The LVDS signal
can be used for connecting to the TTCrx end in systems
without optical transmission.

Fiber Optics Out

PLL Reset

Four fiber optics transmitters of LED type (1330 nm). The
standard TTCvx version is delivered with two transmitters. On
special request (and to a higher price) all four transmitters can
be fitted.

Push button to reset the PLL circuit if phase locking is lost.
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INSTALLATION PROCEDURE

IMPORTANT WARNINGS

1. The VME crate must be powered down before inserting or
extracting the TTCvx module.

2. The module must be thoroughly pushed into the VME
crate and secured with the top and bottom fixing screws,
in order to assure proper operation.

3. Optfical fiber and emitter connectors should be handled
and cleaned according to prescribed procedures.

4. Some components on the TTCvx board are sensitive to
electro-static discharges. To avoid damage, minimize
handling and take appropriate precautions against static
discharges.

5. Any modification to the pre-set adjustments of the module
must only be carried out by a specialist in a laboratory
environment.

PLL operation mode verification

The solder straps ST2 to ST9 should be bridged according to
following table in order to insure stable operation in the 25 - 50
MHz range. The lay-out of the TTCvx board can be seen in
Figure 5.

FSO FS1 FS2 VCO FEO FE1 FE2 FE3
fselFB-0 fselFB-1 fselFB-2 VCO-sel fsel-0 fsel-1 fsel-2 fsel-3
done done open done open done done open

Clock selection

An external clock source with ECL levels should be connected
to the Clock In input if a different frequency is desired as the
one generated by the internal oscillator (40.00 MHz).

TTCvx/TTCvi interconnecting cables

The following cables need to be connected in order to operate
the TTCvi/TTCvx module pair:

e A 0.5 ns cable between the TTCvi: CHANNEL OUT A/ecl
and the TTCvx: CHANNEL IN A/ecl

e A 0.5 ns cable between the TTCvi: CHANNEL OUT B/ecl
and the TTCvx: CHANNEL IN B/ecl

e A 0.5 ns cable between the TTCvi: CLOCK IN bc/ecl and
the TTCvx: CLOCK OUT ecl (top)

10



CERN/EP/ATE/DQ

TTCvx

ST1
SWi
E:[[ Iﬁ GND
IC2
IC3
c1
%‘ 1c6 L1
r N~
=
1c4 > o«
L a
IC5

Jlr

c26

[

ATLAS TIMING AND TRIGGER CONTROL
TTCvx
EP 680-1128-300-A

CLK OUT
LM2
€3 ¢
ec|
l1ct0 22
LM3 ‘ c23 er
ecl €5 —
2 e j—
4 [Teir otz s1200000000sT9 —
o] 1 £ feftemes
lvds o[ JEBR c23
1c13¢7[ %._.E 1[_:' EIICls
R1z IC14
& Lol o zpiey, 1016 L
E‘HJ— =" }J’ DER jucu
LM4 W'_'_'Dz._,'_‘—‘mg 1(2:18
0 - R23
RYJE } B Ectﬁ
CLK IN 1019D = 4 12 R24
© % 26 120
©, R
s R26 R27 R30
T
CHAZecl I1C21 1C24
LM6 M 16220 T —
S IR —
g §§§ [621] —
CHB/ec|
ST10 IIII
GND
™| NBRE DE COUCHE : 4
@‘ EP 680-1128-300 | A B DU CUIVRE . 3ge | SERIGRAPHIE C-S1oE
= NV DESS [ 5.TRINDEL PV’ :
N4 . EP. DU CIRCUIT : 16/10e
£Cp/pEs LDATE | 06/04/99 MATIERE DU CI : EPOXY
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TEST PROCEDURES

In order to test the basic functions of the TTCvx one needs the
following additional equipment:

e A relatively fast oscilloscope (BW = 500 MHz)
e A TTCvi module

Setting up the test bench for static inputs

The A and B channel inputs of the TTCvx may be connected in
different ways to the inactive A and B channel outputs of the
TTCvi. The A output carries an ECL "0" and the B output a
"1". The TTVx channel A/B inputs take the value of "0" when
not connected. The ECL Encoder Out of the TTCvx should
show the following waveforms in relation to the TTXvx Clock
Out. The oscilloscope should be set to trigger on the rising edge
of the clock signal.

12
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TTCvx latency verification

The L1A latency may be verified by having the TTCvi running
in the random trigger mode and then measure the time between
the TTCvi/TRIGGER OUT/nim/0 and the TTCvx/ENCODER-
OUT/ecl. The oscilloscope should be set to trigger on the
falling edge of the trigger pulse. N.B. The Trigger/nim output is
active low, whereas the A channel output is active high.
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Figure 7. TTCvx L1A latency measurement
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HARDWARE MANUAL

PARTS LIST

PART TYPE, VALUE, TOLERANCE SCEM Qty REFERENCE
Diode Silicon HP 5082-2900 08.51.11.760.3 1] D2
Diode LED Yellow MENTOR 8033 07.88.10.730.8 1| LD1
Fiber Optic Transmitter |[LED 1330 nm 200Mb/s AMP 269049 2| IC2-IC5
Integrated Circuit ECLinPS 100EL90 1] 1C21
Integrated Circuit ECLinPS Lite 10E111 08.57.18.111.6 1] 1C6
Integrated Circuit ECLInPS Lite 10EL04 08.57.21.004.1 11 1C17
Integrated Circuit ECLInPS Lite 10EL12 08.57.21.012.1 3| IC7,IC10,IC14
Integrated Circuit ECLInPS Lite 10EL31 08.57.21.031.8 3| IC1,IC18,1C22
Integrated Circuit ECLInPS Lite 10EL35 08.57.21.035.4 1]11C15
Integrated Circuit ECLInPS Lite 10EL58 08.57.21.058.7 2] 1C19,IC20
Integrated Circuit ECLInPS Lite 10ELT21 3| 1C9,IC12,IC13
Integrated Circuit DS90C401 (LVDS driver) 2] 1C8,1C11
Integrated Circuit LM2991 TO220 Neg. Voltage Regulator 2| 1C23,IC24
Integrated Circuit MPC991 PLL Clock Driver 11 1C16
Integrated Circuit Quartz Oscillator 80MHz ECL 11 Q21
Capacitor Ceramic Class 2, SMD 1206 100nF/50V 10.03.04.500.2 85| Decoupling
Capacitor Ceramic Class 2, SMD 1206 22nF/50V 10.03.04.422.9 1| C9
Capacitor Tantalum axial, 200uF/10V 10.81.01.240.1 11 C26
Capacitor Tantalum SMD, 15uF/25V 1| C24
Capacitor Tantalum SMD, 22uF/16V 10.82.01.380.4 4] C13,C22,C23,C25
Resistor Metal film 1/4W, SMD 1206, 10o0hm, 1% 11.24.05.110.0 11 R20
Resistor Metal film 1/4W, SMD 1206, 560hm, 1% 11.24.05.156.6 2| R70,R73
Resistor Metal film 1/4W, SMD 1206, 62ohm, 1% 11.24.05.162.8 11 R32
Resistor Metal film 1/4W, SMD 1206, 82ohm, 1% 11.24.05.182.4 41| Terminations
Resistor Metal film 1/4W, SMD 1206, 1200hm, 1% | 11.24.05.212.5 41| Terminations
Resistor Metal film 1/4W, SMD 1206, 130ohm, 1% | 11.24.05.213.4 11 R71
Resistor Metal film 1/4W, SMD 1206, 240ohm, 1% | 11.24.05.224.1 4| R31,R69,R96,R98
Resistor Metal film 1/4W, SMD 1206, 390ohm, 1% | 11.24.05.239.4 11 R72,R97
Resistor Metal film 1/4W, SMD 1206, 7500hm, 1% | 11.24.05.275.0 1] R36,R99
Resistor Metal film 1/4W, SMD 1206, 2,2kohm, 1% | 11.24.05.322.0 2| R14,R15
Resistor Metal film 1/4W, SMD 1206, 3,3kohm, 1% | 11.24.05.333.7 2| R13,R35
Switch MENTOR 1840.6131 Push-Button 07.88.10.300.6 1] SW1
Jumper JUMPER-1016 (for scope probe GND clip) | 07.88.24.516.1 2| ST1,ST10
Connector 2mm 2x2 male for LVDS 2| J3,J4
Connector Europa DIN41612 VME 3X32 male 09.61.33.315.7 2| J1,J2
Connector Coaxial LEMO #00 90 degr 09.46.11.180.6 6] LM1-LM6
Front Panel Hardware |VME 6U/4TE 06.61.64.704.3 1
Screws M3x6 cheese head 47.62.32.306.6 2
Screws M2.5x10 cheese head 47.62.32.257.8 4
Nuts M3 47.44.77.330.8 2
Nuts M2.5 47.44.77.325.5 4

15
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CIRCUIT DIAGRAMS

The circuit diagrams are presented in a hierarchical fashion,
with an explanatory block diagram at the top level followed by
the detailed design drawings or sub-blocks.
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ANNEX A

COMPONENT DATA SHEETS

AMP 269049-1 Optronic Data Transmitter

Features

Design utilizing advanced molded optical lens technology

ST style optical interface

16 pin multi-sourced packages

Products compatible with Fast Ethernet, FDDI, ATM and fiber Channel chip sets
ECL compatible

Full optical power budget

Data rates of 125 Mb/s (FDDI), 156, 200 Mb/s (ATM), and 270 Mb/s (FC)
Single +5 volts power supply

Process compatible (i.e. wave soldering)

Robust zinc die-cast housing

Wide 25 to 75% duty cycle operation

Applications/ Equipment

Fast Ethernet
FDDI

ATM

Fiber Channel
Channel Extenders
Backbone
Concentrators
Adapters
Workstations

Description

The AMP Molded-Optronic 16 Pin Data Links offer full functionality for FDDI and ATM
applications. These technologically advanced products incorporate the AMP state-of-the-art
designs for high quality data link products at a new low cost. Advancements in the resin
circuit board technologies have made precision chip and wire processes a sourceable
commodity. Also, optical polycarbonate molding technologies can now provide low cost, high
quality camera lenses for 1300 nm fiber optics. Due to these technological breakthroughs,
high cost subassemblies can now be eliminated from data link designs without a performance
penalty. The AMP offering of 156 Mb/s and 200 Mb/s modules allows for use of 4B / 5B
encoding or scrambled Sonet transmission formats.

Units are supplied with process caps which seal the connector interface during soldering and
cleaning processes.
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Absolute Maximum Hatlngs:

Parameter Symbol Min. Typical Max. Units
Storage temperature — -40 — 100 *C
Lead soldering limits — — — 240110 °Cls
Supply voltage Vee-Vee -2 — 7.00 W
Transmitter Performance Specifications:
TA=D bo P0°C, Vop-Vpp =4.75 fo 525V DC) 200 Mivs 70 Mbv's
Pararviriar Symibod Mim 'I"|;|:|qu1 Max. Min. Typlcal Max. Urita
Diata rabe (NAZ) B 4] — 200 L] - 270 b
Oplizal suipul (s K5  Pam -1 — -1 18— 14 difm
Extinction ratio [P /Pad 8 100% - - 10 - = 10 %
Optical waselength (2) Rl 12 = _.‘l:?-:ﬂ_-l:l 1280 1330 a0 nm
Soeciral width () i - = 300 - 130 - nm
_ Duty cycte — 0 = o0 0 = w0 %
Oulpul riselme (2) | 8 12 25 & — 2 s
Outpul falime (2) [ &4 12 25 &  —  ap ons
Pulss wiclh distortion (1) — - — 08 - = 05 e
Diasta dogendont phiar (1] b - = 0% - = 43 e
Randam jillar (1] Ly - — 0.5 - - 0.5 ns
Duarta (304} s W1 B = W1 4TS W
W, Vool 1B = Wil V1,185 — V-8B pA
wpets he *+ — — + — = wA
S b ——— ——— %0 A
Rederonos vollage [output) Vou Vol 386 = Wool Vo306 = W1 W
Powar suply woltago Wpe Vi 475 50 5325 475 6D 626 v
Supply curanl ke 0 by = = = = Wb s
Ciperaling lemparaiss T. [1] - 70 [} . 70 "W

{1} Driven with a diferential sgral,
(2] Laveta on opiical wavelongth, spoctoal width, oufpat risetime, and oulput inflime ane conirolied by ligures belew.
) Wihih W IS wsod as tho referencs
i) Yokage levels ksied are compatile with 100K Soies ECL Iogis lvals, Tha pas ame 100% porrasibly mith

T ang 1OKH Senies legie wissn divmn with difesantial signals
§5) 27N B2 50125 pem b,
i) LEDr amingn comply wath IEC B2E-1 and 2 requisnmanis for ope salaby.
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Vao
GHD (CASE)
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Yee

Vieg
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o 8
el
=11
=12

=13

=14

o
T
L2
o
LR
3o
s

GHD (CAGE)
DATA
DATA

GHD {CASE)
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Motorola MPC991FA

MOTOROLA
SEMICONDUCTOR TECHNICAL DATA Drdor this document by MPCSSD

Low Voltage PLL Clock Driver MPCS90

The MPCOS0O81 is a 3.3V compabioés, PLL based ECLUPECL clock “m1
drivar. The fully differantial dasign ensuras aptimum skew and PLL jiter
performanca. The performance of the MPCIS0SES makes the device
ideal for Workstation, Masdrarme Computer and  Telecommunication
applications. The MPCS50 and MPCE31 devices ane identical except in
the interface 1o the reference clock for the PLL. The MPCES0 offers an
or—board crystal oscillator &5 the PLL reference while the MPCS21 offers
] dll"lere-nha?EEL.'PEEL inpus for applications which need to lock to an LOW VOLTAGE
existing clock signal. Bath designs offer a sacondary single—endad ECL PLL CLOCK DRIVER
clock for system fest capabilities

# Fully Integratad PLL

= Cufput Fraguency U o 2000Hz
o ECL/PECL Inputs and Dulpts

& Operates from a 3.3V Supply

= Cusput Fraguency Configurable

& TOFF Pacxaging
» +50ps Cycle—to—Cyele Jiter Q

Tha MPCR90MS offers three banks of cutputs which can each be

Fa SUFFIX
programmied via the the four el ping of e device, Thene ane 15 diffenent A EAD -rg.plr-l FACHKAGE
output frésgquency configurations available in the device. The CASE B48D-03

configurations include cutput rabos of 17,200,309, 32,47, 43, 2431 and
432 The programming table in this data sheet illusirates the vanous
programming opbons. The SYNC oubput moniloes the relaionship
between the Oa and O output banks. The output pulses per the timing
diggrams in this data shest signal the coincident edges of the wo oubpul
banks. This feature is wseful for non binany relatonships betwesn output frequencias (e, 3:2 or 4:3 relaticnships). Tha Sync_Sal
input toggies the Od outputs between sync signals and axtensions to the Oc bank of outputs.

The MACHB0M5S provides a ssparate cutput for the feedback fo the FLL. This allows for the fesdoack frequency to be
programmed maspendently of the other cutputs allowing for unique input vs outpet frequency relationships. The fselFB inputs
provide § different feedback frequencies from the OFB diffarantial cusput pair.

The MPCO80/489 features an extermnal differential ECL/PECL teedback tothe PLL. This external feedback feature allows for
the MPCH91's use a3 3 "zero” delay buffer. The propagation delay between the input reference and the output is dependent on
the input refersnce frequency. The selection of highear reference frequencess will provide near zero delay through the device.

The PLL_En, Ael_Sel and the Test Clk input ping prowsse a means of bypassing the BLL and dhving the cutpul buffers
directly. This allows the user o sngle step & design during system debug. Mote thet the Test Clk mowt is rowted through the
dividers so that depending on the programmeng several edges on the Test Clk input wil be nesded to gt comespanding edge
transitions on the cutputs, The VOO Sed mput provides a means of recantering tha WVCO to provide a broader range of WCO
fraquencies for stabla PLL operation

It the frequency select or the VOO Ssl pins are changed dunng operation, 8 master resat signal must be applied fo ensure
output synchronization and phase—lock. If the VOO is drven beyond its masimum frequenacy, the VOO can outrun the intamal
dividars whean the WCO_Sal pin is low. This will also prevent the PLL from achieveng lock. Again, a master resat signal will need to
be appéed to allow for phasa-lock. The device employs a power—on naset circuit which will ansure cutput synchromizaton and
PLL kack on inibial powsr-=up

159 @ AFOTONOL A
@ Molorola Ine THED HEWV 3
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MPCo90 MPC991

; e}
i BB EEIE:EBEIEB S B B
TR R
T |« 25| [T 0w
o[ R
oo | e [T 7o
=] | = [T
T::r'lD: 4 e :‘j‘.ﬂ'jl'f:':
WL | ol [
wi ] | = MPCag/ 2 ™
MPCa81
= | 1 [T oo
oo | = | [
™| | [T veee
s[5 16| | T ] e
srhc_sel ] || s T
oo el T |52 1| [Tgwces
Gy 2 3 4 5 & 7 8 % M 1 12 13
= = . i — - = &= [
R R RN
= +* g kS o = s O [l 1
= Boep
E 4
Figure 1, 52-Lead Pinout [Top View)
FUNCTION TABLE 1
INPUTS OUTPUTS
t5al3 teelz Tsell 150l Ga b ac
1] 0 4] [i] w2 w2 w2
o [ i} 1 =2 +2 +d
/] Q 1 i =2 A i
o 4] 1 1 =2 +2 +0
] 1 ] il ] +6 o6
] 1 ] 1 2 4 Vi
o 1 1 ] ] " +8
n 1 1 1 w2 6 1
1 i i i -2 +2 ]
1 0 [ 1 2 + +B
1 1] 1 i} =4 +4 +8
1 I 1 1 4 +f +f
i 1 a a =4 +8 +&
1 [} 1 =4 +H +8
i 1 1 [i] i ] ]
1 1 1 1 A +8 +8
MOTOROLA 2 TIMING SOLUTIONS

BA133 — Aev &
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MPCo20 MPCo91

FUNCTION TABLE 2 FUNCTION TABLE 3

1a8IFE2 faslFB1 TaeIFB0 OFB Cantrol Pin Lagic ‘0’ Logic 1’
i 0 o +2 PLL_En Enahla FLL Bypass FLL
] 1] 1 +d WED_Sal VD PUCE
::: 1 ';' :2 Fal_Se sl or ECLPECL Test_k

- (EE] - Rasel Qutnits

1 0 il +Ba S¥HG_Sel SYME Oulpuis Malch G Culpuls
1 (1] 1 +11
1 1 0 + 34
1 1 1 + 312

Ttall

feelFB0Z

SN G

| wpegsy |
LM

PHASE

DETECTOR

FREQUENCY
GENEAATOR

EVHC

1,

r———1

xial _I_
(=T

| Sroom |
Llﬁ;l‘];.l

Lt

il
0
a1
Qa
=
0z
(=
Ll
i

T
o
o=
0
L)
ok
z)
el

T
s
ol
o
1

o
FR
IrE

HOTE: ECL_Ch. Ewi_FB have internal pulldowns, white ECC_CTE, EX_TD have external

pulugs 0 engure stabiity under ppen inpal condons

Figure 2. MPCI90/891 Logic Dlagram

MADTOROILA

30



CERN/EP/ATE/DQ TTCvx

MPC990 MPC991

« L 1L T 1L I 1.1 1]
s L1 L 1L L

Sy (0 |

Flgure 3. Timing Diagrams

MOTOROLA 4 TIMING SOLUTIONS
BA1333 — Fev &
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MPCo80 MPCo81

ECL DC CHARACTERISTICS (Tg =07 o 70°C, Wers = Voo = Voon = O GHDI = 3.3V 45%, Mote 1.)

orc 25°C oG
Symbal Characteristic Min TP Max Min Typ Max Min Typ Max Umit
Vi Cartpunt HIGH Watage 1.3 s 1.3 1.0 .7 1.% i0.F W
Wi Cuilpul LOW Yolage =210 -1.4 -2.0 -1.7 -1.4 -2.0 -1.4 W
ViH Input HIGH votags 11 g 1.1 Y 1.1 s
ViL Input LOW volags -1.4 -1.5 -1.8 -1.5 -1.5 -1.5 W
Vpp Minimum Input Swvang 500 SO0 B0 my
ViR | Comman Mode Range VoG Voo Voo Voo Voo Voo W
1.3 0.8y | -1.3Y —0LAY | -1.8% =&Y
liH gt HIGH Cuerer 150 1560 150 I
el )] Powear Sugply Curenl 200 2401 200 240 200 240 M
1. Rakar fo Motorola Applcation Role AN SAST0 " Therma Data far MPL Clack Divers” for tharmal managemant quickalines
PECL DC CHARACTERISTICS (T, = 0% 10 70°C. VEga = Voo = Voo = 3 3V 15% GNDI = 0V, Note 2 )
oC 25°C TG
Symbal Characteristic Min Typ Max Kliin Typ (L5 Klin Typ Max Unit
Vi Culpul HIGH volags (Mata 3 | 20 i} 20 23 2 23 26 W
VioL Culpul LOW waliage (Mote 3.) 1.2 1.4 1.4 1.6 14 1.4 1.8 W
Vi Input HIGH violtage (Kole 3. 22 24 2.2 24 2.2 24 W
WiL It LW wiaae (Mate 2 1.5 1.8 1.5 1.8 1.5 1.6 ¥
Vep Minimem Input Swveng &00 SO0 SO0 my
Vimr | Comman Mode Range Vi Vi W Vi W Wi Y
1.3% .5 1.3 i.5v 1AW {5V
I3 Ingut HIGH Curreni 150 150 150 [T, ]
IGrDI Powszr Sugply Curenit 200 a)y 200 2 i [H] a0 &

AC CHARACTERISTICS (Ty = 0% 10 70°C, Viooa = Voo

2 Fafer i Motorola Applcation Kole AN1545D ~“Thevma' Dals for MPC Clock Divers” 1or Ihermal management quicelines.
3 These wakes ae for Yoe = 3.0% Level Spacilications will vary 1:1 wilh Vo

= Vopo = 33V 15%, Termination of 5062 10 Voo - 20V)

Symbal Charscteristic Mlin Typ Max Unit Condition
Tt Corystal Ouscllanor Frogquenay 1 0 [ [
IH Culput RisesFall Time 0.z 1.0 ns L
Tpw Cuitput Duly Cycle 47.5 50 52.5 “a
lag Ouilput-lo-Cuiput Skew Fame Freguency 150 25} ps
Ciffiarant Fraquancias S i,
Wi PLL VOO Lack Ranige YOO Sal= 400 0 MHz | FB-+B 10 +32 (Male 4.)
'u'f-.'\_\l_ﬁgl =" 0 A0} FE +4 1 +32
pd Ael o Feedback Césal 75 250 425 s Bl = SOMHZ (Mgta 5
lmax Maimum Culpul Frequency Q8,060 020 |=2) 40 MHz
18, 0, 0 =4 20
38,000, 0 [+4) 133
i, i, D (=8 10K}
Tiier Cycle-lo-Cycla Jdithar {Paak-lo-Faak) 50 pE
Tack Maximum PLL Lock Time 10 ms
4. With W0O_Sal =0, e PLL will Beunsiabie wilfh 8 +2, o4 and some 6 feedback canfigerstions. Wilh WOO_Sal = 1", 1he PLL will be unslanks
wath 3 +2 ledbick ragio

&n

II:"J I5 specbad far SO0MHZz input rederence FE +B The windaw vl shrinkdgraw proportionally tram 1ha menimum limit with shostarfanger input
malenance pesiods. Tha ||_-,d does noi i|1l:‘||.ln:|E'_i|DEl'.

MOTOROLA
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MPCS90 MPCS91

PLL INPUT REFERENCE CHARACTERISTICS (Ta=0 to 70°C)

Symbiol Charactaristic Min Mz Lnit Caondition
Iy TCLE Input R als 3.0 ns
1ral Aeterence npul Frequency Feaghack divide 6 L] 125 MHz
WO _SEL=D Feadhack divide 8 50 100
Feedback dwids 16 25 50
Faedback mivica 24 16867 AR
Feedback dwids 52 12.5 &
WOID_SEL="T Feacbhack divide 4 S 106
Frebick divide 6 33 G
Frptiack divdie 4 25 ]
Feedisack dwide 16 12.5 26
Fopdback dvisa 24 ma% 1687
Feedisack dwide 32 625 125
TraIoG Aeterence Input Duly Cyole 25 5 o
APPLICATIONS INFORMATION
Uaing the On-Board Cryatal Oaclliator Table 1. Crystal Spec/fications
The MPCS40 festures an on-board crystal oscillator o Parametor Valua
allow for seed dock generation as weall as final distribubion, Crysial Cut Furdanetal af Cot
Tha on=board oscillator & completely salf contained so that ne —
the onlfy external component required is the crystal. &s the REsOnaince S Resdnanc:’
ol = somewhal senstive to hm""‘g an its inputs the Frequency Todarance +75pEm at 2540
L i advised 10 mount e crystal 85 close b he MPZI50 — - —
88 possimie 1o avoid any board level parasitics. To facilitale Frequency Temperature Statily +150pm & ta 70°C
co—ocation sulace mount crystals are recommended, Dot Cperatng Range 0 ARG
nat required. Sl Capacilance 5-7pF
The oscllator circudl s & Senes esonanl Circult &3 Equivalant Series Aesiiance (ESA) | 5010 800 Max
opposad 1o the mone commaon parallsl resanant circuit, thes Coerelation Orfve Lave 0w

gliminates the need for lange on-board capacitors. Because
the dasign is a saries resonant design for the optimom
frequancy accuracy a senes rasonant crystal should be wsed
[z spactication table below). Unfortumately most of the
shelf cryStals are characierized in a paraliel resonant maode
Hivwgwer @ paralel resonant crystal is phoesacally no difenent
Ihan a senes résonant crystal, a parallel resonant crystal s
simply @ crystal wheeh has been characterized in its parallel
resonant mode. Thersfore in the majority of ceses a parallel
specified crystal can e ussd with the MPCEE0 with just a
minoe frequency eror due to the actual senes resonant
fraquancy of thea parallel resonant spacified crystal. Typicaly
a parallel spaciied crystal used in a sarias resonant made
will exhibit an oscillabeery frequency a few hundred Dom
lower than the specified value, For moast processar
implementations a few hundred pom translates into kHz
inaccuracies, & Bval which does nol represent & major S5es

The MPCLOD s a cock driver which was designed 1o
generate outputs with programmabile frequency relationships
and not 3 syntheszer with a fixed input frequency. A5 a result
the crystal input frequency is & function of the desired cutput
frequancy. For a design which ulilizes the external feedback
to tha PLL the salaction of the crystal fraquancy is strasght
forward, simply chose a crystal which is equal in freguency 10
the fed back Sgna

fging BT (Frst 3 Yaans)

® Ses eccompanying taxt for seres wersus parafied rescnant
HSCLEESO N

Power Supply Filtering

The MPCZRES1 Is & maed analogidianal product a0 a5
such it exhibits some sensdivies that would not necessanly
be seen an a fully digital product. Analog circuitry is naturally
susceptible to random noiss, especially it this noise is s2en
on the power supply pins. The MPCSSWES provides
separate powsr supplies for the output buffers (Viooo) and
the imternal FLL [WCTA) of the davice. The purposa of this
deEg Echnague 15 b0 try and isolate the high Swilching noise
digital outputs from the relalively Senstive memal analog
phasa—iocked oop, In & controlled envronment such &3 an
evEiuation Doand theg kevel ol solation is sulicient. However,
in & digital system environment where it = more afficult to
mimmize noise on the powsr supplies a second level of
izolation may be reguired. The simplest form of isolation is a
power supplhy filter an the WCCA pin for the MPCER0GET.

Figura 4 illestrates a typical powar supply filker schame.
The MPCEHES1 is most swscaptible to noise with spactral
coment in the 1KHz to 1MHz range. Therefore the filler

MOTOROLA

TIMING SOLUTIONS
BR1333 — Rev &

33



CERN/EP/ATE/DQ

TTCvx

should be dessgned o larget 1his tangs. The key paramster
that needs o be met in the inal fiter design isthe DO voltage
drop that will be seen betweean the Vior supoiy and the VODA
pin of the MPCOS0ES . From the data sheet the byoca
current {the cuwrrent sourced through the WOCA ping &
typically 15ma (20ma maxmum}, assuming that a minimam
of 3.0% must be maintained on the WCCA pin vary litle OC
voltage drop can be tolerated when & 33V Voo supgly
ugid Thee resseston shawn in Figure 4 moest hawve & resstance
al 51501 1 mest e viltggs diop critena. The AC fiter
pictured will provide & broadband Mier with approsimatsly
10001 alenuaton for nose whose spectral content (s anove
20KHz. As the noiss frequency crosses the series resonant
pairt of an individual capactar it's awerall impsdance Degng
to ook inductive and thus increases with increasing
frequency. The parallel capacitor combination shown
enguras that a low mpedance path 1o ground exisls for
frequencies well above the bandwidth of the PLL
Although the MPCRE0/5%1 has several design features o
minimizg the susceptibiity to power supply noise (isclated
power and grounds and fully differential PLL) there still may

MPCO20 MPCo81

be appications in which overall perlommance 15 being
degraded dug 1o syslem powes supply noise. The power
sunnly filtter schemes discussed in this section should be
adequats to eliminate power supply noiss relatad problems
in most designs.

%—

WA

Fig=5-1562

FF

PO T 1

a0F

0ok

L

Flgure 4, Power Supply Filter
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MPCo90 MPC991

OUTLINE DIMEMSIONS
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