INTEGRATED CIRCUIT
ENGINEERING BULLETIN

ULN-3784B

SPRAGUE

THE MARK OF RELIABILITY

a Penn Central unit

ULN-3784B
4-WATT AUDIO POWER AMPLIFIER

FEATURES

& Low External Parts Count

o Wide Supply-Voltage Range (To 32 V)
® Single Power Supply

® 34.dB Internally Fixed Gain

® High Input Impedance

® Bandwidth Limited

® A-C Short-Circuit Protection

® Thermal Overload Protection

& Directly Replaces | M384N

AMINIMUM of external components is needed
to obtain high-quality audio from the Type

ULN-3784B integrated circuit in communications,

automotive, and consumer applications.

The audio power amplifier is supplied in a [4-pin
dual in-line plastic package with heat-sink contact
tabs. The lead configuration enables attachment of
an inexpensive heat sink for increased power dissi-
pation capability, and use of a standard integrated
circuit socket or printed wiring board layout.

With a 24 V supply, Type ULN-3784B delivers a
minimum of 4 W of audio into an 80 load. Output
power with a 28 V supply is typically 4.8 W of low-
distortion audio into a 16 load.

Type ULN-3784B is pin-compatible with. and
significantly improves upon, several older designs.
Its higher supply-voltage rating allows it to replace

ABSOLUTE MAXIMUM RATINGS

Supply Voltage, Voo oo

Peak Qutput Current, o, ... .. ...
Package Power Dissipation, Po o
Operating Temperature Range, T, .. ... ...
Storage Temperature Range, T, ....... ...

SEMICONDUCTOR DIVISION
SPRAGUE ELECTRIC COMPANY

115 Northeast Cutoff, WORCESTER, MASS. 01606

— ] -

........................... 12A
........................ See Graph
.................. —20°C to +85°C
................. —65°C to +150°C

the LM380ON, L.M384N. and Sprague Types ULN-
2280B and ULN-2281B with a wider margin of
protection against supply transients. Internal band-
width limiting providcs a significant immunity to r-f
not found in many other integrated amplifiers.
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ULN-3784B AUDIO POWER AMPLIFIER
’

ELECTRICAL CHARACTERISTICS at T, = +25°C, Vo = 24V, R, = 8Q, f, = TkHz
(unless otherwise noted)

Limits

Characteristic Symbol Test Conditions Min.  Typ. Max Units
Supply Voltage Range Ve 9.0 24 28 v
Quiescent Supply Current lec V, =0V — 20 — mA
Quiescent Qutput Voltage Voo V,, = OV, See Note 1 — 12 — v
Voltage Gain A, P,,=0W 31 34 37 dB
Total Harmonic Distortion THD P = 50mW, R = 8Q,V, = 24V — 0.2 %

P = 50mW,R, = 16Q, V. = 28V — <02 — %

P = 4W,R =80,V = 24V — <03 50 %
Audio Output Power Pout R = 8,V = 24V, THD = 5% 4.0 5.0 — W

R, = 16Q, V. = 28V, THD = 5% 4.0 4.8 — W
Input Impedance Zn Each Input 140 170 — k)
Power Supply Rejection PSRR P.=0Wf=120Hz — 30 a8
Equiv. Input Noise Voltage f = 20 Hz to 20 kHz — 60 — PVims
Bandwidth (— 3 dB) BW P.. = 1W, See Note 2 — 100 — kHz

NOTES: 1. The quiescent output voltage typically equals %z the supply voltage.
2. Unity gain typically occurs between 10 MHz and 100 MHz.

ALLOWABLE POWER DISSIPATION
AS A FUNCTION OF AMBIENT TEMPERATURE

8

1N

TEST CIRCUIT

= Nwg. No. A-11,395A

ALLOWABLE PACKAGE POWER DISSIPATION, Pp, IN WATTS

; "

25 50 75 100 125 150
TEMPERATURE IN °C
Dwg. No. A-11,793A

Copyright © 1984, Sprague Electric Company, North Adams, Mass.
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ULN-3784B AUDIO POWER AMPLIFIER

TYPICAL CHARACTERISTICS

DISTORTION AS A FUNCTION DISTORTION AS A FUNCTION
OF OUTPUT POWER OF FREQUENCY
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ULN-3784B AUDIO POWER AMPLIFIER
B ]

THERMAL FACTORS
AND ULN-3784B OPERATION

Thermal factors must be considered in achieving reliable operation of
Type ULN-3784B. Guidelines given here provide the circuit-design engi-
neer with information on maintaining IC junction temperature below safe
limits.

The graphs below show package power dissipation as a function of out-
put power over a wide range of supply voltage with a load resistance of 82
or 16Q}. Lines indicating 3% distortion and 5% distortion are shown as
guides to trade-offs between supply voltages, package power dissipation,
and upper-limit distortion. As the power supply voltage increases for any
output power requirement, distortion decreases and package power dissi-
pation increases.

Package power dissipation figures must be taken from the highest point
on the supply voltage curve. Note that although supply voltage is normally
specified at the rated audio-output power, it will usually increase for re-
duced audio-output levels.

: e 1 ~

o —— POWER DISSIPATION AS A FUNCTION
}-—\,4 OF OUTPUT POWER (80 LOAD)
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Jwg. No. A-12,01%
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ULN-3784B AUDIO POWER AMPLIFIER

CIRCUIT DESIGN

If design values of audio output power, distortion, and maximum am-
bient temperature have been selected, optimal speaker impedance, supply
voltage, as well as heat-sink requirements can be determined from the
curves below and on the previous page.

For an output of 4.5 W at 5% distortion and a maximum ambient temper-
ature of + 50°C:

R, 8Q) 1602 Specified

Vee 225V 265V From Graph

Poiman 32w 26W From Graph (determines heat sink)

Py 1w 2.2W From Graph at V; and Py,

P, + Pou 76W 6.7W Calculated

lec 338 mA 253 mA Calculated (determines supply current)

The Allowable Package Power Dissipation graph shows that the Staver
V-Theat sink is required for the 802, 22.5 V design, while the smaller Staver
V-8 heat sink is just adequate for the 16Q), 26.5 V design.

The preceding appears to indicate that the best choice is an output
impedance of 16Q with its higher efficiency and smaller heat sink require-
ments. If lower distortion is required, the higher impedence load with the
higher supply voltage becomes even better. However, if an unregulated
supply is used, the designer may prefer the 8Q load, since the absolute
maximum supply voltage rating is 32 V.,

QUIESCENT SUPPLY CURRENT
AS A FUNCTION OF SUPPLY VOLTAGE
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Dwg. No. A-11,682
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ULN-3784B AUDIO POWER AMPLIFIER

TYPICAL APPLICATIONS
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Dwg. Na. A-11,4038

LOW-COST
PHONOGRAPH

01 l

Dwg. No. A-11,4088

AMPLIFIER
WITH BASS-BOOST NETWORK

Owg. No. A-11,405B
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ULN-3784B AUDIO POWER AMPLIFIER

\

DIMENSIONS IN INCHES
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DIMENSIONS IN MILLIMETRES
Based on 1" = 254 mm
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NOTES:
1. Lead spacing tolerance is non-cumulative.
2. Exact body and lead configuration at vendor's option within limits shown.
3. Leads missing from their designated positions shall also be counted when numbering leads.
4. Terminal lead standoffs may be omitted and replaced by body standoffs.
5. Lead gauge plane is 0.030’ (0.76 mm) max. below seating plane.
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SPRAGUE ELECTRIC COMPANY

WORCESTER, MASS. 01606
617/853-5000 .

SPRAGUE

THE MARK OF RELIABILITY 115 Northeast Cutoff,

a Penn Central unit Tel.

SALES OFFICES

ALABAMA

EPI Inc

Suite 64 .

3322 South Memonar Pkwy
Huntsville 35801

Tel. 205/883-0520

ARIZONA

Sprague Electnic Company

Suite 209

1819 5. Dobson Rd

Mesa 85202

Tel 602/244-0154
602:831-6762

CALIFORNIA (Metro. L.A))
Sprague Electric Company
11222 LaCienega Bivd

PO Box 6012

inglewood 90306

Tet 213i/649-2600

Sprague Electric Company
3303 Harbor Blvd. — Suite B-12
Casta Mesa 92626

Tel. 714/549-9913

{Northern)

Willam J. Purdy Company
770 Airport Blvd
Burlingame 94010

Tel. 415/347-7701

(San Diego)

R. David Miner Inc

4045 Bonita Hoad — Suite 207
P.O. Box 867

Bonita 92002

Tel 619/267-3900

COLORADO

William J Purdy Company
1327 S Inca St

Benver 80223

Tel. 303/777-1411

CONNECTICUT

Sprague Electric Company
935 White Plains Rd
Trumbull 06611

Tel 203/261-2551

Ray Perren & Co.. Inc
1040 Great Plain Ave
P.O Box 389
Neadham. MA 02192
Tel 617/449-6162

DIST. OF COLUMBIA
Sprague Electrnic Company
(Government Saies Only)
2233 Wisconsin Ave . N'W
Washington 20007

Tel 202/337-7820

Sprague Electric Company
P.O. Box 39

Annapolis Junction, MD 20701
Tel 301/953-1717

Trinkle Sales Inc.

1010 Haddanheld Berlin Rd
P.O. Box 5320

Cherry Hill, NJ 08034

Tel. 609/795-4200

FLORIDA

Sprague Electric Company
616 E. Altamonte Drive
£.0. Box 1410

Altamonte Springs 32715
Tel. 305/831-3636

Sprague Electnc Company

1470 W. McNab Road — Suite 102
Ft Lauderdale 33309

Tel. 305/979-1440

E/EPBF

GEORGIA

Electromc Marketing Associates
Sute 109

6695 Peachtree Industnal Blvd
Atlanta 30360

Tel. 404/448-1215

ILLINOIS (Northern)

Sprague Electric Company

1480 Renaissance Dr. — Suite 410
Park Ridge 60068

Tel. 312/296-6620

(Southern)

EPI Ing

23 North Gore Ave
St Louws. MO 63119
Tel. 314/962-1411

INDIANA

Sprague Electnic Cormpany
2421 Willowbrook Parkway
P.O. Box 55188
Indianapolis 46205

Tel. 317/253-4247

KANSAS

EPI Inc

10100 Santa Fe Drve
Qverland Park 66212
Tel 913/64B8-4154

MARYLAND

Sprague Electric Company
P.C Box.39

Annapohs Junction 20701
Tel 301/792-4890.

Trinkie Sales inc

1010 Haddnnfietd-Berlin Rd
P.O Box 5320

Cherry Hill. NJ 08034

Tel 609/795-4200

MASSACHUSETTS
Sprague Electnc Company
10 Burr St

Framingham 01701

Tel. 617/875-3200

Sprague Electnic Company
87 Marshal St

Narth Adams 01247

Tel. 413/664-4411

Ray Perron & Co., Inc
1040 Great Plain Ave
P O Box 389
Needham 02192

Tet 617/449-6162

MICHIGAN

Sprague Electric Company
2922 Wildwood Ave
Jackson 49202

Tel 517i787-3934

MINNESOTA

HMR. Inc

7200 France Avenue South
Minneapolis 55435

Tel. 612/831-7400

MISSISSIPPI

EP! Inc

Suite 64

3322 South Memorial Pkwy
Huntsville, AL 35801

Tel 205/883-0520

MISSOURI

EPIl Inc

23 North Gore Ave
St Louis 63119
Tel. 314/962-1411

NEW HAMPSHIRE
Ray Perron & Co.. Inc
1 B St

Dover 03820

Tel 603/742-2321

NEW JERSEY (Northern)
Sprague Electric Company
1479 Route 23

P.O Box 1612

Wayne 074/0

Tel 201/696-8200

(Southern)

Trinkle Sales Inc

1010 Haddonfield-Berin Rd
PO Box 5320

Cherry Hill 08034

Tel. 609/795-4200

NEW MEXICO

Wiiham J Purdy Company
457-D Washington 5t Sk
Albuqguerque 87108

Tel 505/266-7359

NEW YORK (Downstate)
Sprague Elecinc Company
2001 Palmer Ave
Larchmont 10538
Tel 914/834-4439

Willam Ruft Ine

14 N Chatsworth Ave
PO Box 1029
Larchmont 10538

Te: 914/834-8555

(Long island)

Sprague Flectnc Company
1727 Veterans Highway

P O.Box 541

Cenrtrai Ishp 11722

Tel. 516/234-8700

William Rult. e

14 N. Chatsworth Ave
P.0O Box 1029
Larchmont 10538

Tel 914/834-8555

(Upstate)

Sprague Electric Company
2002 Teall Ave

Syracuse 13206

Tel. 315/437-7311

Paston-Hunter Co . Inc
2002 Teall Ave
Syracuse 13206

Tel 315/437-2843

NORTH CAROLINA

Electronic Marketing Associates
9225 Honeycutt Creek Rd
Raleigh 27609

Tel. 919/847-8800

OHIO (Northern)
Electronic Salesmasters, inc
24100 Chagrin Blvad
Beachwaod 44122

Tel. 1-800-362-2616

{Southern)

Sprague Electnic Company
6 West High St. — Suile 405
Springfield 45502

Tel 513/322-3881

OREGON

Sprague Electric Company

Suite H

18111 S E McGillivray Boulevard
Vancouver. WA 98664

Tel. 503/225-0493

Tei. 206/892-0361

Wilham J. Purdy Company
7799 Southwest Cirrus Drive
Beaverton 97005

Tel 503/641-9373

PENNSYLVANIA

Trinkle Sales Inc

1010 Haddantfield-Berlin Rd
P.O. Box 5320

Cherry Hill. N 08034

Tel. Phila. 215/922-2080

SOUTH CAROLINA

Electronic Marketing Associates
210 W Stone Ave

Greenville 29609

Tel 803/233-4637

TENNESSEE (Eastern)
Electronic Marketing Associates
9225 Honeycutt Creek Road
Raleigh. NC 27609

Tel. 219/847-8800

{Western)

FPI Ine

Suite 64

3322 South Memorial Pkwy
Huntsville, AL 35801

Tel. 205/883-0520

TEXAS

Sprague Eiectnc Company
Sutte 220

9319 LBJ Freeway

Dallas 75243

Te! 214/235 1256

Sprague Electnc Company

1106 Clayton Lane — Suite 385£
Austin 78723

Tel. 512/458-2514

UTAH

Willam J Purdy Company
1321 South State St

Salt Lake City 84115

Te. 801/486-8557

VIRGINIA

Sprague Eleclne Company
1 Fast Preston St
Lexington 24450

Tel 703/463-161

Sprague klectnc Company
PO Box 39

Annapols Juncton. MD 20701
Tel 301/792-4890

Trinkle Sales Inc

1010 Haddonfield — Berhin Rd
PO Boax 5320

Cherry Hill 08034

Tel. 609/795-4200

WASHINGTON

Sprague Electric Company
3826 Woodland Park. North
Seattle 88103

Tel 206/632-7761

Willam J  Purdy Company
4082-148th Ave NF
Redmond 98052

Tel. 206/882-3144

WISCONSIN

0. Dolin Sales

131 West Layton Ave
Milwaukee 52307

Tel 414/482-1111

CANADA

Sprague Electric of Canada. Lid
49 Bertal Road

Toronto, Ot M6M 4M7

Tel 416i766-6123

Sprague Electric of Canada Ltd
85 Atbert St

Suite 1610

Ottawa. Ont. K1P 6A4

Tel. £13/238.2542

Lentrook Elecironics
Sutte No. 2

13696 104th Ave
Surrey, B C. v3T1w4
Tel 604/585-8599

v
008884 / _
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EUROPE

Sprague World Trade Corp

3 Chemin de Tavernay

1218 Grand SaconexiGerieva
Switzerland

Tel. 98-4021

{LX 845-23469

Sprague Benelux
B.P. 104

B-9600 Ronse
Belgium

Tel 055-21 53 22
TLX 8570/

Sprague Electnc (U.K ) Ltd
Salbrook Rd.. Salfords
Surrey, England RH1 5DZ
Tel 02934-5666

TLX 851 877813

Sprague France SARL

3 Rue Camille Desmounns
9430 Cachan

France

lel (1) 547-6600

TLX 250697

Sprague Elektronik GmhH
Postifach 700 848

D-6 Frankfurt:M

West Germany

Tel. 0611-60551

TLX 414008

Sprague Electric Company
V-a G DeCastro 4

20144 Maano

Italy

Te: 02-498-7891

TLX 332321

Sprague Scandinavia AB
Box 54

5-182 71 Stacksund
Sweden

Tel. (04} 08-8502 20
TLX 854 15239

HONG KONG

Sprague World Trade Corp
Eastern Branch

G PO Box 4289

Hong Kong

Tel 3-7440010

TLX 43395

JAPAN

Sprague Japan K.K
Nishi-Sh.mjuku KB Bldg

11-3. Nistu-Stunjuku 6-Chormne
Shinjuku-kL. Tokyo 160
Japanr

Tel (03) 348-5221

TLX J23328

KOREA

Tecromil Ltd

Sprague Korea Brancn

Sacwoo Bulding. 5th Fioor

1-498 Yoo -Oon

Young Durg Po-ku. Seoul. Korea
Tel (2) 783 2784

TLX 78726186

SINGAPORE
Sprague World Trade Corp
Singapore Othce

In the construc-
tion of the compo-
nents described, the
futl intent of the
specification will be
met. The Sprague
Electric Company,
however, reserves
the right to make,
from time to time,
such departures
from the detail spec-
ifications as may be
required to permit
improvements in the
design of 1ts prod:
ucts. Components
made under mititary
approvals will be ir
accorgance with the
approval require
ments.

The informatior
included herein s
believed to be ac
curate and reliable
However, the
Sprague Electrit
Company assumes ng
responstbihity for it
use; nor for any in
fringements of pat
ents or other rights
of third partie:
which may resul
fram 1ts use.

Gth Floor. 450/452 Inchcape House

Alexandra Road
Singapore 0511
Tel 4751826
TLX RS 26384

TAIWAN

Snrague Tawan Branch
Tecno~ul. Ltd

&F 42 Sec 4
Chung Hsiao East Road
Tape: Tawan. ROC
Te: 771.8582

TILX 21422

Litho inU S Amer



