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Low Current Preamplifier
with Output Limiting

FEATURES

¢ designed to drive Class D integrated receivers
¢ adjustable peak clipper

¢ low current drain

¢ low noise and distortion

¢ low external parts count

¢ two low noise preamplifiers

¢ transconductance output stage

¢ mid supply referenced output

¢ preamp A for Gain Trim or Telecoil

STANDARD PACKAGING
¢ 10 pin MICROpac
¢ 10 pin PLID®
e 10 pin SLT
e Chip ( 56 x 84 mils)
Au Pump

GK504 - DATA SHEET

DESCRIPTION

The GK504 is Gennum's proprietary low current preamplifier
designed to drive the Class D series receivers. It consists of
two independent single-ended, low noise inverting amplifiers,
a symmetrical peak clipping, mid-supply referenced,
transconductance output stage, and an on-chip microphone
decoupling resistor.

Plocks A and P typically have an open loop voltage gain of
53 dPB, with the closed loop gain set by the ratio of the feedback
resistor to source impedance. It is recommended that the
maximum closed loop gain be 20 dP lower than the open loop
gain. All blocks of the device are internally bias compensated
preventing any DC current flow via external feedback resistors.
Without this compensation, audible scratchiness would be
present during changes in Volume Control settings. It is
acceptable to DC-couple blocks A and P of the device,
however the third stage must be AC coupled in order to
maintain DC bias requirements.

The major advantage of the GK504 over other preamplifiers is
the electronic MPO adjustment. Since conventional MPO is
notpossibleintheclass Dreceivers, itis provided electronically.
The maximum output swing is easily setusingan R, ., resistor.
The receiver output level is thus limited, preventing it from

exceeding the discomfort level.
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ABSOLUTE MAXIMUM RATINGS PIN CONNECTIONS

] GND
j RMF’O
j CIN
j BOUT
j BIN

Parameter Value / Units

Supply Voltage 5 VDC Courr [ 5

Power Dissipation 25 mW Ve

Operating Temperature -10°C to + 40°C Ve [

Storage Temperature -20°C to + 70°C AN [
Aor ] @1

CAUTION

CLASS 1 ESD SENSITIVITY 2

ELECTRICAL CHARACTERISTICS

Positive Current corresponds to current INTO the pin, Negative Current corresponds to current QUT of the pin, Conditions: Frequency = 1 kHz,

Temperature 25°C. V,, - Pin voltage measured with conditions as shown in Test Circuit.
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Current Lywp 165 240 315 LA
input Referred Noise IRN NFP 0.2 - 10 kHz at 12 dP/oct - 2 - UVRMS
Distortion THD - <1.0 - %
On-Chip Microphone Resistance RMlC 3 4 5 kQ
STAGES A and B
Input Bias Current IBIAS RF:1 M (Note 1) -25 0 25 nA
Input Bias Voltage VBIAS 500 590 650 mV
Output Swing Lo Voo R=1M (Note 2) 200 280 590 mVy
Max Output Current Capability IMAX -15 -30 -45 LA
Open Loop Voltage Gain AVOL 46 53 - dp
OUTPUT STAGE
Voltage Gain (Pin 8 to Pin 5) Av VlNAC =-52 dpV, RMPo: 0Q 14 16 18 dp
Gain Loss (Pin 8 to Pin 5) AGAIN VIN =-62dpV, RMPo: 50k,Note 3 - 0 25 dp
Maximum Output Level MPO VlNAC =-22 dpV, RMPO =0Q -14.5 -12.5 -10.5 dpv
MPO Range AMPO V| AC =-22 dBV.R, p, = (0 to 10k) 12 14 16 dp
Output impedance ZOUT 19 24 29 KQ

All parameters and conditions remain as shown in Test Circuit unless otherwise specified in Conditions column.

NOTES: 1. I Vp(1,9) - Vp(1,9) M

BIAS = ( [RF:H\A])

2.V, Vp(1,9)

= Vpias - [VIN DC=+1pA RF=1M,IL=+15pA]

3. AGAIN= (VOUT /VlN [VIN =-62dpV, RMPO=0] ) (VOUT /VlN [VIN =-62dpV, RMPO=50k]
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All resistors in ohms, all capacitors in uF, unless otherwise stated.

Fig. 1 Test Circuit
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All resistors in ohms, all capacitors in uF, unless otherwise stated.
Fig. 2 Functional Schematic
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All resistors in ohms, all capacitors in uF, unless otherwise stated.

Fig. 3 Typical Hearing Instrument Application
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Fig. 4 Typical Hearing Instrument Application
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OUTPUT (dBV)

RELATIVE OUTPUT (dB)

-
1 RM|C ? VB=1.3 VDC
I1u0 d
Bvc ¢cs = I I
d +
VVV % BUFFER
3k92  ou22 I )
1
1
1
i R_
i ] 50k
AC SOURCE e — - O ——-
@ 50Q
AC
VOLTMETER
mok 10k
Rat Rvc
All resistors in ohms, all capacitors in uF, unless otherwise stated.
This circuit as shown was used to generate the following graphs unless
otherwise stated.
Fig. 5 Characterization Circuit
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Fig. 8 Frequency Response for Various CIN Values

Fig. 9 Distortion vs Input Level (FiGT = RVC= 100k)
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RELATIVE SUPPLY CURRENT (uA)

MAXIMUM OUTPUT (dBV)
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Fig. 10 Change in Supply Current vs R,
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Fig. 12 Maximum Output vs Ry,

(as in Fig. 1, V| /AC= -15dBV)
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Fig. 11 1/O for Amplifier C
(asin Fig. 1)
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Fig. 13 Preamplifiers A and B
Open Loop Voltage Gain

DOCUMENT IDENTIFICATION: DATA SHEET

The product is in production. Gennum reserves the right to make
changes at any time to improve reliability, function or design, in
order to provide the best product possible.

REVISION NOTES:
Updated to Data sheet

Gennum Corporation assumes no responsibility for the use of any circuits described herein and makes no representations that they are free from patent infringement.
© Copyright July 1990 Gennum Corporation. All rights reserved. Printed in Canada.
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Assembly Methods for SLT
Packaged Integrated Circuits

INTRODUCTION

The SLTis a miniature fine pitch plastic encapsulation housing
an integrated circuit. The packaging utilizes tape automated
bonding (TAB) technology, and has leads folded on the side
of the plastic capsule. The distance between the leads is
2.38mm (0.094") with overall height of 1.17mm (0.046")
maximum. The outline dimensions of the packages are:

8 Pin  2.38(0.094") x 2.40 (0.094") x 1.17 mm (0.046")
10Pin  2.38(0.094%) x 2.91 (0.115") x 1.17 mm (0.046")

Why SLT? The name of this product is an acronym for Stub
Lead Tab Pack. Gennum has developed the SLT brand
packaging for its miniature integrated circuit audio amplifiers
to satisfy two distinct market needs.

The first need is driven by market demands to supply circuits
in smaller packages to meet dimensional requirements of an
industry that is producing products of continually decreasing
size and increasing complexity, utilizing smaller real estate
than chip/wire.

The second need is to supply a miniature packaged circuit
which can be tested prior to assembly into a hybrid circuit
using alumina substrates, epoxy printed circuit boards or flex
circuit boards and offers “reworkability”, (i.e. aid's
"manufacturability”).

The purpose of what follows is to provide assistance to design
and production personnel in the assembly of SLT packaged
devices onto miniature printed circuit boards or ceramic
substrates. The technical details encompassed in this note
are based on Gennum’s findings.

SUGGESTED PAD GEOMETRY FOR SLT PACKAGED DEVICES

The lands to which SLT terminals are to be soldered should be
located in accordance with the SLT terminal pattern shown in
Figures 1and 2 and should carefully be placed andsized. The
dimensions of the lands and adjacent conductors must be
properly determined so that the solder will not run onto the
conductors and will hold the SLT devices firmly in place. The
lands should ideally be 0.05 mm (0.002 inch) per side larger
than the SLT lead width, causing a fillet to be formed at the
contact edges. If any conductor is wider than 0.254 mm
(0.010 inch), it should be necked to 0.254 mm (0.010"), as
showninFigure 2. The purpose of necking down the conductors
is to prevent solder back flow (this rule is applicable when no
solder resist is used). Although it is strongly recommended
that solder resist be used where possible.

Note: Itis very important to ensure that the coplanarity of the solder
pads onthe circuitboard substrate be maintainedto very tight tolerances.

B8 & 10 PIN SLT APPLICATION NOTE
STENCIL DESIGN -70-0

Because of the fine pitch of the SLT, it is recommended that
metal stencil be used instead of screen stencil. The stencil or
maskshould be 0.1 mm (0.004") thick, with the pattern obtained
by an etching process. Itisimportant that the stencil be etched
simultaneously from both sides to reduce undercutting of the
pattern, and the amount of under cutting should be
compensated for during the manufacture of the stencil.

A suggested solder mask pattern is shown in Figure 3. The
solder paste should be applied to all the iands on the substrate
in one stroke through the stencil as shown in Figure 5. The
metal stencil is stretched tight and cemented to a fixture as
shown in Figure 6.

The fixture is attached to a hinged platform, so that it can be
raised to permitloading of the substrate onto a vacuum chuck
located directly below. Exact positioning of the substrate on
the vacuum pedestal can be best achieved by a series of
locating pins. Vacuum hold-down is required to hold the
substrate fixed when the stencil is raised for "snap-off* from the
solder paste pattern.

Note: All other devices which are to be surface mounted, should have
their solder paste screened on at the same time, (i.e. stencil should be
designed as such).

For high volume production, the pattern can be step and
repeated “N" number of times, to correspond with the “N”
number of circuit board patterns being assembled. The
accuracy and consistency of solder paste application in this
instance should be taken into account in the stencil design.

SCREEN PRINTING

To set up initially, the operator places the substrate on the
vacuum chuck and lowers the stencil onto the substrate.
Solder pasteis applied using a teflon or polyurethane squeegee
as shown in Fig. 7 (for high volume production, automated
screen printers are usually available). This produces a uniform
paste layer of a thickness equal to the metal stencil.

After the solder paste has been screened, the stencil mus: be
raised vertically to provide a “snap-off”. Thismotionis necessary
to leave a well defined pattern on the substrate. Any horizontal
movement will smear the pattern and increase the possibility
of solder bridging of conductors on solder reflow.

The substrate is now ready for placement of surface mount
components.
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SOLDER REFLOW

The SLT can be easily soldered to the substrate using solder
reflow techniques. Fig. 4 illustrates typically the solder
temperature profile used to reflow SLTs.

For rigid substrates a 63 Sn/37 Pb solder cream (90% metal,
-325 +500 mesh or type 3), containing the necessary flux is
screened onto the land area. Kester Part #R-229-25 RMA or
Alpha Part # RMA-390 DH3 performs well with no solder
bridging evident. Excellent fillet formation at the land/device
contact interface is apparent.

RECOMMENDED STEPS IN ASSEMBLY

Note: No precleaning of SLT devices is required prior to use.
STEP 1 SOLDER PASTE APPLICATION
Solder paste is screened onto the substrate using asqueegee
as discussed under the heading “screen printing”.
Important variables:

¢ age of solder paste

s time between solder paste application and reflow

¢ accuracy and consistency in placing solder paste

STEP 2 DEVICE PLACEMENT

The SLT is placed on the land area of the substrate with use of
tweezers. A low power magnifier will assist the operator in
easy, accurate location of the device over the circuit lands. It
is best to bring the device above the application area, then
descend vertically in one movement to avoid smearing the
solder cream. Itis important to precisely position the device

over the contact lands.

For high volume production, the pick and place machine
should have vision capability with two attributes:
1. Board error correction and
2. Componentiead inspection (from under the device), or
alternatively a dedicated pickup head with a recess
shaped to the top section of SLT and vacuumfor pickup
can be used to center and square the device for
placement.
Theaccurate placement of SLT devicesisimportant in obtaining
excellent soldering results, as the solder paste will not correct
poor placement.
To prevent lead bending and maintain the pitch to pitch
dimensions, the device should not be held or manipulated by
the leads. Consistency and control of the placement force is
also required.

STEP 3 SOLDER REFLOW
Heating the SLT and substrate for reflow soldering at 215°C
(as measured atthe lead/land interface) can be accompanied
by any of the following techniques.
A) Infra-red solder reflow oven.
B) Vapor phase solder reflow.
Two versions are available:
B1 Batch type (immersion)
B2 Conveyor type

C) Conduction / convection - this method is not preferred
as the process is difficult to control.

Since Gennumbelieves that these techniques are well known
to users of our circuits, no discussion of them is included in
this note.

STEP 4 CLEANING

Cleaning the completed hybrid circuit is the final step in this
assembly process. Ultrasonic cleaning is preferredto remove
the flux residue which could corrode the solder joint in time.

STEP 5 INSPECTION/PROCESS MONITORING

The importance or process selection (for optimum yields)
and control is very critical in the successful use of SLT
devices. It is of utmost importance to ensure the any
deviation from the "normally” expected soldering results, be
analyzed and the cause be established, such that steps can
be taken to bring the process back into control.

DEVICE LEAD
copper with goid piating

‘V\\ovsn-suzso LAND
"NECKED-DOWN CONDUCTOR
Fig. 1 Location of Conductor relative to Device Lead

0.305*_ 0.356
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* 4 spaces at 0.5 £0.05 non-cumulative for 8 pin SLT
5 spaces at 0.5 +0.05 non-cumulative for 10 pin SLT
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** Size should be established based on
» choice of interconnect medium
» assembly process capabiliity

** Extent of solder resist, in which case "necking” will not be required.
Itis of utmost importance to have symmetrical pads only.

Fig. 2 SLT Solder Pad Pattern
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Fig. 5 Stencil for Solder Paste Fig. 6 Holding Plate for Stencil

Fig. 7 Screen Printing of Paste with Squeegee

Gennum Corporation assumes no responsibility for the use of any circuils described herein and makes no representations that they are free from patent infringement.
© Copyright AUGUST 1990 Gennum Corporation. Revision Dale: May 1991. Al rights reserved. Printed in Canada.
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