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Today's Topics

 Signal Buffer Driver and receiver
— Standards, CMQOS Buffer, Driver, Receiver
— CMOS Buffer (Tapered)
— Differential CMOS Driver and Receivers
* |IBIS Models
— Definition
— Basic Components of IBIS Model
— Validation and Quality Assurance
o Assembly Techniques
— THD, Wave Soldering
— SMD, Reflow Soldering
— Types of reflow Soldering
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Common Standards

Comparison of driver specifications for several common signaling standards.

Standard Vppg. ¥ Voo, ¥V Vor, V Viiferantials ¥ Vet V Termination Diriver®
Min Max Min Max Min Max | Min Max

TTL 54 10% 0.4 2.4 Nene PP

IVTTLY || 3.3+ 10% 0.4 2.4 Nane PP

GTL" 1.2 = 5% 0.4 VDDQ—U.'I. VDDQ None PP

GTL 0.4 Rtol.24+5% Ve oD

HSTL® 1.54+0.1 0.4 | Vopg — 04 i PP

ECL# -5.2x 5% | -1.810 | -1.620 -1.025 =580 5067 to -2V M

PECL" .0+6% | 3180 | 3.380 3.975 4.120 5011 CM

LVPECL® 13+5% 1.490 | 1.680 2.273 2,420 5002 CM

LvD&f 0.925 1474 | 0.250 | D400 | 1.125 | 1.275 5002 CM

a. PP - push-pull; O - open-drain {active pull-down); CM - current-mode

b JEDEC Standard, “Interface standard for nominal 3V 3,3V supply digital Integrated circuits,” Electronic Industries Association,
JESD&-A, June 1994,

e JEDEC Standard, “Cunning transceiver logie (GTL) low-level, high-speed interface standard for digital integrated circuits,” Elec-
tromie Indugiries Aesociation, JESDE-3. The standard defines uneerminated and terminated implementations, GTL b8 pabibed

d. The resistor value ia chosen to matcn the impedance of the system.

€ EIAJIEDEC Standard, “High-speed transceiver logic (HSTL) & 1.5V output buffer supply voliage-bassd interface standard for
digital integrated circults,” Electronic Industries Association, ELAJJEDECE6, August 1995,

J HSTL defines driver types 1-IV for four cases of unterminated, source terminnted, far-end terminated, and far-end plus neme-end
parallel terminated, raspectively, All must satisfy the spme output specifications.

9. JEDEC Standard, "Standard for operating voltages and interface levels for low voltage emitter-coupled logic (ECL) integrated
clrcuits,” Electronie Industries Assnciation, JESDS-2, March 1993,

k. PECL (Positive ECL) s ECL run with a +5V supply. See Cleon Petty and Todd Peamson, “Designing with PECL (ECL at +5.0V),”
Motarols Application Note AN1406, Feb, 1993,

i LVPECL (Low-Voltage PECL) Is ECL run with a +3.3% supply
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Types of Si IC technology

For Gbit rate GaAs is

SILICON IC TECHNOLOGIES popular Technology

Yield and scalability is
much poor compared to
| Silicon

Bipolar Bipolar/MOS MOS
Junction Dielectric CMOS PMOS NMOS
isolated 1solated Al gate
Aluminum Silicon gate Aluminwm Silicon gate
gate wate

Silicon Gate CMOS is technology of Choice today for +90% digital Circuits.
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CMOS Buffer Drivers (Inverterf—"
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Graphical illustration of the voltage transfer function for the push-pull inverter.
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Load Buffer has to Drive

This connection has
inductance

T {i e [0
g

Bond wire is ~ 1TnH/mm (2mm long)
Package is ~ 3-10nH Driver Flecawer

e L= I—Bondpad'l-L Drv.PackagePin +Linterconnect

5nH +LRchackagePin +L Rcv.PackagePin

\

Z,=50Q

500 Vdds2
[ ]

C= CBondpad'l'C Drv.PackagePin +Cinterconnect
revr +CRchackagePin +C Rcv.PackagePin

\

pkg ball
bond pad « The typical inductance is 10-50nH
» The Typical capacitance ~500pF
High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 7

| ,»'d:(//;;;//
|O Buffersand ESD  — |
pad
dissi limits
issipates voltage
energy
large small
This is simplified diagram
Actual ESD protection is much more complex and d
designed by foundries with pad provided in libraries. pa

The protection adds up to the load of Drivers. The
diodes are very wide and have lot of on-chip non-
linear capacitance.
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CMOS Inverter =

power

pad

\_‘7 Package —O Output

v 7

ground
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v &7,
Limitation of Single Ended Output Buffer—

 Single stage can not drive the out of Chip capacitance.

 Solution : Progressive increase in Size, stages of progressively
larger transistors

Use n,, = In(Cy;,/C,).

Scale by a factor of a=e (gives best results)

pullup: W p/Lp

>

pulldown: W n/Ln pulldown: aWn

pullup: a2Wp/Lp

N pulldown: «2Wn/Ln —— Chig

| < n stages > | v

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 10




My Design: Differential O/P Buffer—

MCML Buffer to Drive 50 Q2 load (1.5 GHz)
0.35um CMOS Technology

j 1 u
------ OUTn
VCC
RDk+1 RDk+1
CD.k+1 CD,k+1
i d
i J

L L.
Cosiil Cos ks 1
M1(k+1)
M3(k+1)
D(k 1)_|
bas

Stage -k+1

DBSk 1

StaaEe—k
©Fraunhofer 11S Germany
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My Design: 2:1 DEMUX

«2:1 MCML DEMUX (1.6 GHz)
0.35um CMOS Technology

WwnogeT
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j -
Limitation of Single Ended Output Buffer—~"

500mv # 5ns 1v| £ |10ns

J,.._'.,l'.'==’-—

i s

L=0m L=im L=11m

(~10pF) {~56pF) (~61 EPF) SN74LSD0
SN?4LSDD C.= 10pF
C_ = S6pF
@ J'ZWJ' imun c'-I C L= 616pF
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CMOS Single-ended Receivers—

When input buffer has to drive many loads on the chip like
CLK the Multi-stage technique is also used in input buffer.

Voo | ﬁ . sV
Vss wcukJ} - —
—_—

Vag
CMOS inverter-based single-ended receivers: (a) simple inverter, (b) inverter with feedback.
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Differential Signal Driver and Receiver”

« Uses two transmission lines

* \oltage measured between the transmission lines
* \loltage Swing +/- IR

» Parallel termination or Source termination used

» Keep power supply noise to a minimum

* Ideally suited for high data rates

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 15

4’:"7//
CMOS Differential Receivers —

Two cireuit topologies for implementing differential receivers.
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IBIS Models

e What is IBIS?

* There are two choices:

— Find and use an existing model

— This option is your least expensive choice by far
e Create a new model
— The second option will be briefly

explained because
— You might need it!!

— You need to understand making a model when you’re
going to encounter multiple mistakes to correct.

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 17

IBIS History

e |BISver 1.0 ; Released April 1993

» IBISver 1.1 ; Released June 1993 at DAC, Dallas

o |BISver 2.0 ; Ratified June 1994 at DAC, San Diego

o |BISver 2.1; ANSI/EIA-656 Approved Dec. 1995

o |BISver 3.0 ; Ratified June 1997 at DAC, Los Angeles

o |BISver 3.1 ; Editorial changes implemented.

IBISver3.2; ANSI/EIA-656-A ratified Sept 1999.

IBISver4.0; IBIS version 4.0 ratified July 2002 by the IBIS OF
IBISver4.1; IBIS version 4.1 ratified February 2004 by the IBIS OF
IBISver4.2; IBIS version 4.2 ratified June 2006 by the IBIS OF
IBISver5.0; IBIS version 5.0 ratified Aug 2008 by the IBIS OF

18
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IBIS Models ey

« Earlier Modeling Techniques

— Like SPICE use the actual designs and reveal
sensitive information about buffer design and
underlying fabrication technology.

— SPICE based models are SLOW.
e Solution is IBIS models
— IBIS: 10 Buffer Information Specification

— Available from most IC vendors
o http://www.eigroup.org

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 19

-

e The web - start at:
* http://www.vhdl.org/ibis/
* http://www.freelists.org/archives/si-list
* http://www.gsl.net/wb6tpu
* http://www.freelists.org/webpage/si-list

« Vander (Portal, cadence) libraries
e The supplier

o The Sl reflector

o Similar Parts 3rd party custom

» Usage: Depends upon Simulator

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 20
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Finding and Using Existing IBIS Models—




Blocks for Simple 10 Buffer —

INPUT MODEL OUTPUT MODEL
— s T T TS
- o ™ -~ )
s ~ o ’ S
e 5 ’
/! \ /! *
/ Input Power | | / Pull up Power Pullup |
Pkg Clamp \ / LV Clamp || Ramp | *
' \ ! ‘1
I Enable GND i ! Pull duwn' GND Pull duwn' 1
Il Pkg Clamp I : L'v Clamp Ramp I
I
\ ' \ !
Threshold info, } \ Delay info, Ccomp, Output d
A Ccomp, T info 7 \ Reference V, T info Pke /
\ L \ ;"
~ *
o - s », s
L -
- - i Cil - -
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Basic Building Block of IBIS Model—"

———
| I m’\f\f\—r—. Vee
Ramp pull- POWER E__
T clamp _

[} eshold | | [ oV | (R |V ﬂ .
: g o
3-slate e pin

enable [ contral Ramp pull- GND =

down [ dowm clamp | = C_comp
or V-t - |-V
(or V4 | : 1,7 |
Al oo
—T

Block diagram of CMOS butfer
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s &7
Basic CMOS Buffer Model —

Output / Driver Input / Receiver
pulp __ .................. __
Device\ :I_ ESD Diodes

— Zg/lherent DiodeTs in Transistors ZS
| o | R 1
Pull-down 1 T I \ Pad Capacitance / I T
Device L L
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Parts of Basic IBIS Model ——
e Four I-V Curve

— Pull-up and Power Clamp
— Pull-down and GND Clamp
Two Ramps

— dv/dtrise

— dv/dt fall

Die Parasitic

— Capacitance; c_comp
Package Parasitic

— Capacitance

— Resistance

— Inductance

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 24




IBIS Model Generation Flow ——

.K--x‘_
"y
Ny i

Timumlukinn

7N
Bench Mk smmanl s | 4 )
Volicals Nodel

art 5i mulals

oR

nl Chales

aActual Dala

BT Mais

Filename, o

IBIS Mode] Generation Flow
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Input’Enable Structure Modal

L_pkg

R _pkg

The output model is
characterized by the following dc
electrical data, ac or

switching data, and parameters:

1. Pull-Up and Pull-Down Curves
2. Power and GND Clamp Curves

3. Ramp Rate
4. Rising and Falling Waveforms
5. C_Comp

Pullup Power_Clamp 6. Package Parameters
Fulldown GND_Clamp
Eamp rate

High Speed PCB Design:Lecture-4
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o &7,
. Pull-up & Pull-down Data
« Define drive strength of the device. Voo
» Obtained by characterizing the two
transistors in the output PIN
Pull-up data describes the I/V
behavior when the output is logic
high (PMOS off).
Pull down data shows the when the E_EECIE_E_&::);\F_H:— V'V PULLDOWN DATA
output is in a logic low state (NMOS e
transistor. -3.60000V  -373.560ul
« Data needs to be acquired from - -3.30000V -373.560uk
Vpp 10 2 Vpp. range covers the ~3- 00000V -373.560uh
region where undershoot, overshoot, 000000V -373.560ua
?_nd reflel((j:t;]ons In the transmission c 00000V S —
Ine cou appen' 6 .60000V 30.0423mA
T.20000V 30.1851mA
|
27
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. Generating Pull-Down |-V Data

Pull-down |-V
Measurement or Simulation Setup

I
5 <+l
" Sweep V ‘ vV
A

—Vcce to 2Vee
(N-channel curve) =

Output / Driver
............................................. . Current is positive

Pull-up bove Vss per
Device ™~ T T a e ey P
i \ = " defmllhon if I
| v V) flows
1 1
| vo
Pull-down : :
Device / J_ J_ I
off S o T

28
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" A )
._Jf__df/,,'ﬁ?

Power and GND Clamp Curves—"

» These curves are generated when the
output is in a high impedance state.

» The GND and power clamp data
represent the electrical behavior of the Voo
output when the GND clamp and the
power clamp diodes are turned on,
respectively. PIN

» The GND clamp is active when the output
is below ground, and the power clamp is
active when the output is above VDD

 Data needs to be acquired from -V to
Vpp GND and V to Vg, for PWR
clamp.

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 29

e
: . e
Ramp and Switching Waveforms
 The ramp rate (dV/dt) describes — ———________ ,
the transition time when the | [Falling Haveform] | = SWTCHNG WAVEFORMS
output is switching from the R_fixture = 50.0000
current logic state to another V_fixture = 0.00000
logic state. It is measured at the L_OOODOU | oa15ey .
30:3/0 ?Pd 8_0(;/_0 IOC:intg V\;:itShOaQ 560.000ps 1.03353V NA  NA
efault resistive load o .
« For astandard push/pull CMQS, ~ 6-°99%0ns 15.5525mv e
. 9.98000ns 11.3165mV NA NA
four different waveforms canbe |
generated: two rising and two (oo ,
falling. Load connected to Vp, | [Ramp] | =— haurRare
and the other with the load  varisble typ min max
Connected tO GND dv/dt r 6€13.748m/1.8050E5n NA NA

dV,f"dt_f 841.756m/1.65434n NA NA
R load = 50.00000hms

[End]
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C_Comp and Package RLC —
TIMNG TEET LOALS BND |
DE CAPACITANCE e e
i —————— e ———————— | [Package] |
i ¥ref=1,50000% | | A . I
S ! i | variable typ min max :
! 0.010a ). 000chms 0.011la |
| Craf=2 . 000005F 1 fpka 0.0l0ckms 0.00%chms O.011ohns |— PACKAGE PARAMETERS
i Vaeansl . 50000V ! | L pkg 1.933nH 1.800nH  1.0&EnH !
| C comp 1.00000pF 3.00000pF 3.00000pF | iC_pkg 1.000pF  0.900pF  1.100pF !
_________________________________________ -l |__________________________________________l
[Pin] signal name model name R pin L pin C pin
rJ'““““““““““““.
] DVCC  POWER | 0.01  3.71B-09 1.23B-12
BSSIGNED | . .. U
P'"”E'Ef:i 13 DVCC  BOWER |0.01  3.038-09 1.00E-12
Iy 013 ourL 0.0l 3.71B-09 1.23B-12
isz ORY ouT3 | 0.01  3.958-09 1.31B-12
]
T
Yee
Input/Enable Structure Model
R_pkg L_pkg Power _Clamp
C_pkgl GND_Clamp g_comp
GMHD GND
High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 31
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Model VValidation

IBIS file is validated using Golden
Parser, also known as ibischk3.

Checks to ensure the syntax and
structure of the file complies with the
IBIS specification.

Available at
http://www.eigroup.org/ibis/tools.htm

Next, the user should make a visual
inspection of the I/V and V/T curves
generated from the file and make sure
that the results are as expected. This
can be done using a Visual IBIS Editor
from Innoveda, available at the IBIS
website at no charge.

Last step is to compare the results
with SPICE measurement and finally
with Silicon measurement.

High Speed PCB Design:Lecture-4
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Y &7,
Quality Level of IBIS Model —

NEW —_— Run
MODEL IBISCHK.EXE
Visual
Quality Levels in the IBIS CQuality Checklist Inspection
Cuality Level Descrnption )
Lewvel 0 Passes ibischk, Golden Parser Load Into
Lewvel 1 Complete and correct as defined in Simulator
checklist documentation v
Lewvel 2a L'-:-l'lelat!nn '-.-'-.-'!th simulation Simulate
Lewvel Zh Correlation with measurement Each
Level 2 All of the above [Moi’e']
Examine ]
Waveforms |— M%ADCE‘L
(rise & fall)
High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 33

> s
-~ / - b

Data Required for IBIS Model - Preamble—"

Keyword Description Where to Get? Notes
ds [ sp[ms| lg
Version of IBIS Don"t confuse with [File
[1BIS Ver] Syntax used in file| | ~ | ~ | = [Rev]
- Name of the model
[File Name] |e5yq “| | " | |Must end in .ibs
_ Revision of the Numbers have meaning (e.g.,
[Fite Revl | oger file I 2.x means correlated)
Name of the
[Component] component modeled 1
Manufacturer of the Even second sources might
[Manufacturer] 1 -
component have unique models
Global Packagi Default R_pk L_pkg, C_pk
[Package] oba’ “actkaging 21341 etrad —PXg, ~_PKg, L_PKg
Parameters to use on all comp. pins
[Pin] Pinout of the 1 Maps pin# to signal_name to
component model type (opt. pin RLC)

Preamble, up to 1/0 [model]s - lists most common sources
of information: ds=datasheet, sp=spice,
ms=measurement, Ig=legacy,

borrowed from similar device models
High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 34




S

Required, only if they exist in devic

Keyword Description Where to Get? Notes
ds | sp|ms| Ig
[Model] One of the comp- Marks the beginning of the
onent®"s 1/0 Models 1/0"s full description
Type of 1/0 cell: [Model] sub-parameter, 16
Model_type Input, 3-state, etc 112 defined types
Di i f M 1 - f
C_comp ie capacitance o 113l3]2 ! odel] sub-parameter, often
1/0 cell inaccurate
[Voltage [Specified operating 1
Range] range on 1/0 cell Vcc, with tolerances
Low-state Driver Must include at least
[Pulldown] V/1 Curve s|l)2 |4 typical data
High-state Driver Data listed is "Vcc
[Pullup] V/1 Curve s 124 Relative"™ not ref. to GND
V/1 Curve of ESD Clamping characteristics
[CND Clamp] (Diode) structure s 124 below ground
[POWER V/1 Curve of ESD 3111214 Clamping characteristics
Clamp] (Diode) structure above Vcc
Edge Rate of Expressed as 20%-80% dv/dt
[Rampl oy rdowny/Putiupy | 2 | 1 | 2 | # |into 50 ohms to Vec or GND
[End] End of the file -|-]-| - |That"s all!

IBIS Models normally have numerous [Model]s, most common source of data:
ds=datasheet, sp=spice, ms=measurement, lg=legacy

High Speed PCB Design:Lecture-4
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Data Required for IBIS Model - MODEES—"

IBIS Text Style

[Full-down|

\Voltage [{typ) [fmin)  limax]
- A77.0m  -166.8m -189.6m
-4 J48.5m -138.8m  -160.1m
-3 J17.5m o -108.5m -126.0m
-2 Bl.4m -T4.5m -88.3m
data omitted . .. ..
10 1349.4m 128.6m [hl.2m
[GND_clamp]
|
[Voltage lityp) l{imin) [{max)
|
-5 -188.3m NA NA
-4 -144.9m NA NA
-3 -109.3m NA NA
-2 -58.9m NA NA

data omitted.

[Pull-up]
\Voltage I{typ) [{min) I{max]
5 -223.0m 204.0m -242.0m
- 197 4m 180 Tm  -204.0m
3 -161.8m 156.6m -167.0m
-2 -125.3m I8.6m -132.0m
data omitted. . . ..
10 0.0 0.0 0.0
|
[POWER_clamp]
|
[Voltage L{typ) I{min) I{max)
|
-5 18.4m NA MNA
| 11.6m NA NA
3 3.5m NA NA
2 0.8m NA NA
data omitted. . .. .
10 0.1u NA MNA
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IBIS Text Style -

®
[Package]
|
| typ min max
R_pkg 52mohm Slmohm  53mohm
L_pkg 6.425nH  3.33nH 9.52nH
C_pkg 0.875pF 0.4pF 1.35pF
[Ramp]
| 1\']) min MAX data omitted. . . ..
dv/def 1.98/58p 1.87/60.5p 2.09/56.9p |' typ i max
dv/di_r 1.35/158p 1.46/160p  1.64/177p C_comp 2.33p 2.17p 3.14p
37
- S
Gathering Data From Datasheets—
L

All datasheets have:

— component name, manufacturer, pinout, vinl, vinh,
voltage range

Most datasheets have:

— model_type, testloads, c_comp

Few datasheets have:

— Vi curves, ramp rates, package RLC

No datasheets have:

— pin (power bus) mapping, v/t curves

However, good interface specifications have it all!
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o
Receiver's |
. _Clamp |
Driver's V/I
& T-line’s Zo
& C_comp,
High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 39
o
Assembly Techniques
Through Hole Devices (THD)
and
Surface Mount Devices (SM)
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&,

Joining Methods in Electronics™

» Electric Welding
» Gas Welding

* Brazing
 Friction Welding
» Cold Welding

» Soldering

High Speed PCB Design:Lecture-4
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Soldering Principle

Types of
Soldering

*Hand Soldering
*Drag Soldering
*\Wave Soldering
*Reflow Soldering

A0 degree or less

High Speed PCB Design:Lecture-4

Concept of contact angle and wetability

solder

flux  oxide film

solder

plai‘e

‘M%@
Vj @1%55
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Soldering Principle

Solder wicking due to surface tension

SOLDER WAVE

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11
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Electronics Assembly

 Soldering Principles

e THD Assembly
— Component Insertion (Hand or Auto Insertion)
— Hand Soldering or Wave Soldering

e SMD assembly
— Solder paste Application
— Adhesive Application
— Placing the Parts
— Reflow Soldering

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11
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THD Assembly -Wave Solderlng ------- #

1. Leaded parts are inserted into holes in it T
circuit board

2. Leads are clinched and cut.

3. Molten wave of solder connects leads s, Bt -_" SO | ey
to board s i i ST I 1
.-» _-_-.-.-_ .AI -I-." ‘.-l .. _.

Heaters

Wave of
molten solder

Y, :D SUBSTRATE
SOLDER LANDS DIRECTION  _ ADHESIVE
Direction of Assembly Flow 7

SOLDER FLOW

Incase of SMD the whole part has to
submersed in solder. Adhesive is
required to keep the component in place
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THD Assembly -Hand Soldering=—

CONICAL E:D’ O @ @ PYRAMID
TURNED-DOWN
CONICAL
TRUNCATED
CONICAL
CYLINDRICAL
BEVELLED

CHISEL

!

Solder bit Shapes

TRUNCATED
PYRAMID

)
D O SPHERICAL
®

i

Flux Cored Solder Wire
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SMD Assembly- Solder paste Applicaﬁvr/

[
Solder paste is printed onto land
patterns.
e Pin Transfer
* Pressure Syringe
e Screen Transfer
o Stencil Transfer
PCB
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SMD Assembly- Adhesive Application—
[

= e Pin Transfer
LOADED PIN ﬁ e Pressure Syringe

'

e e Screen Transfer

LEADS
Advantages

SMD FOQTPRINT simultaneous dot placement, accepts pre-loaded

mixed print boards, controls adhesive quantity

O, 4,5, =
% Fin transfer Compact system simple,  little maintenance,

Soresn Simultansous dot placement, simple process,
Transfer unifarm dot height

Fressure Handles irregular surfaces, accepts mixed-print
Svringe boards, control adhesive quantity, closed system
naot subject o outside influences, accepts most

adhesives

'y
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&,
SMD Assembly- Placing Components- -----

SMT parts are placed (by automatic pick and place equipment)
onto solder paste covered land patterns.

Vacuum
Nozzle
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=47,
SMD Assembly- Reflow Soldermg'-—--—--’

Circuit board is run through a reflow soldering oven.
Where the solder paste liquefies, and electrically
connects the SMT component terminations to the
circuit board land patterns. As the circuit board
moves out of heating zone the liquid solder solidifies
mechanically fixing the SMT components to the circuit
board.

EEEEEEEEEEEEEEEEEENEERY
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._Soldering Temperature Profile: Ref

280+

240sto 360 s

710 S

240-F

10sto 30 s
0.4 K/sto 1.0 K/s

150sto210s 60sto90s

Timeins

| | | | | | | | | | |

30 60 90 120 150 180 210 240 270 300 330 360 390
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Advantage: Reflow Soldering =i

After

mounting

Adter roflow solderimg

1} Handling error decrease
due to simple shape of
terminal.

2} Mounting ascuracy is
improved by sell-alignment
effect.
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J >
Heating Methods-Reflow Solderlhg

J 7 L L -
ngh oo m r:%% | [

%WP Let it “5% )t A
Q L2 Alls & ) N ..5\. (& &1 8 I‘LL _'_M
, - ; {5

. T L RETARE

* IR Heating R B e

* Resistance Soldering e et S

« Vapor Phase heating ———“l“w:: D

* Hot air Heatin LJ_ O—

» Laser heating s

1YY Y H.
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Summery: Assembly

o Usually Assembly and Manufacturing of PCB take
place at two different places.

» These processes are not that simple as they appear on
the slides.

» Green (lead and toxic free) products are being
promoted, Which makes the process costly and more
complicated.

» The exact and correct recipes is not fixed, has to be
tuned with particular machine and raw material
supplier.

» Quality of raw material should be strictly controlled.

High Speed PCB Design:Lecture-4 © Rashad.M.Ramzan 2010-11 54




Wakeup Please lets have

Some Food....

High Speed PCB Design:Lecture-1 © Rashad.M.Ramzan 2010-11




