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Audio Application

Device Function Package Page
KA1222 Dual Low Noise Equalizer Amplifier 8 DIP 55
KA2201 1.2W Audio Power Amplifier 8 DIP 59
KA2201B 0.5W Audio Power Amplifier 8 DIP 63
KA2206 2.3W Dual Audio Power Amplifier 12 DIP IF 66
KA22062 4.5W Dual Power Amplifier 12 SIP H/S 74
KA22063 4.5W Dual Power Amplifier 12 SIP H/S 81
KA22065 4.6W Dual Power Amplifier 12 SIP H/S 87
KA2209 Dual Low Voltage Power Amplifier 8 DIP 90
KA2210 5.5W Dual Power Amplifier 12 SIP H/S 93
KA22101 23W Power Amplifier 12 ZIP H/S 98
KA22102 15W- Dual Power Amplifier 17 ZIP HIS 105
KA22103 19W Dual Power Amplifier 17 ZIP HIS i1
KA2211 5.8W Dual Power Amplifier 12 SIP HIS 117
KA2212 0.5W Audio Power Amplifier 9 SIP 122
KA2213 One-Chip Tape Recorder System 14 DIP H/S 127
KA22130 One-Chip Tape Recorder System 16 DIP 134
KA22131 Dual Pre-Power Amplifier for Auto Reverse 24 SOP 138
KA22134 Dual Pre-Power Amplifier with DC Volume Control 16 DIP 145
KA22135 Dual Pre-Power Amplifier and DC Motor Speed Controller 22 SDIP 150
KA22136 Dual Pre-Power Amplifier, Volume Controller and

DC Motor Speed Controller 28 SDIP28 SOP 155
KA2214 1W Dual Power Amplifier 14 DIP H/S 159
KA2220 Equalizer Amplifier with ALC 9 SIP 164
KA2221 Dual Low Noise Equalizer Amplifier 8 SIP 169
KA22211 Dual Low Noise Equalizer Amplifier 8 SIP 173
KA2223 5-Band Graphic Equalizer Amplifier 16 DIP 177
KA22231 5-Band Dual Graphic Equalizer Amplifier 28 SOP 183
KA22232 3-Band Dual Graphic Equalizer Amplifier 20 SOP 187
KA22233 3-Band Dual Graphic Equalizer Amplifier 22 DIP 191
KA22234 5-Band Dual Graphic Equalizer Amplifier 24 ZSIP 195
KA22235 5-Band Graphic Equalizer Amplifier 18 ZIP 199
KA2224 Dual Equalizer Amplifier with ALC 14 DIP 204
KA22241 Dual Equalizer Amplifier with ALC 9 SIP 211
KA22242 Dual Equalizer Pre-Amplifier with ALC 10 SIP 216
KA2225 Dual Pre-Amplifier for 3V Using 16 DIP/16 SOP 224
KA22261 Dual Equalizer Amplifier with Ree AMP 16 DIP 229
KA2228 Dual Equalizer Amplifier System 21 ZSIP 235
KA22291 Quad Equalizer Amplifier for Double Cassette 24 SDIP 245
KA2230 9-Program Music Selector 22 DIP 250
KA2231 Audio Level Sensor 9 SIP 257
KA22421 AM 1-Chip Radio 16 DIP/16 SOP 262
KA22426 AM/FM One-Chip Radio 28 DIP/28 SOP 272
KA22427 AM/FM 1-Chip Radio 16 DIP 276
KA22429 FM One-Chip Radio 16 SOP 285
KA2243 AMI/FM IF System 16 DIP 290
KA2244 FM IF System for Car Radio 9 DIP 296
KA22441 FM IF System for Car Stereo 16 ZSIP 300




Audio Application (Continued)

Device Function Package Page
KA2245 FM IF System for Car Radio 7 SIP 308
KA22461 Electronic Tuning AM Radio Receiver for Car Stereo 19 ZSIP 312
KA2247 FM IF/AM Tuner System 16 DIP 317
KA22471 FM IF/AM Tuner System 16 DIP 322
KA2248 3V FM IF/AM Tuner System 16 DIP/20 SOP 327
KA2249 FM Front End Portable Radio 7 SIP/8 SOP 332
KA22495 FM Front End for FM Band 9 SiP/14 SOP 336
KA22496 FM Front End for TV Band 9 SIP 344
KA2261 FM Stereo Multiplex Decoder 16 DIP 352
KA2262 FM Stereo Multiplex Decoder for Car Stereo 16 ZSIP 357
KA2263 FM Stereo Multiplex Decoder 9 SIP 367
KA2264 FM Stereo Multiplex Decoder 9 SIP/16 SOP 371
KA2265 Vco Non-Adjusting FM Stereo Multiplex Decoder 16 DIP 376
KA2266 MPX for Car Stereo 16 ZIP 382
KA2271 Dolby B-Type Noise Reduction Processor 16 DIP 386
KA22711 Dolby B-Type Noise Reduction Processor 16 DIP 393
KA22712 Dolby B-Type Noise Reduction Processor 16 DIP 400
KA2272 FM Noise Canceller 16 ZSIP/16 SOP 407
KA2281 5-Dot Dual Led Level Meter Driver 16 DIP 413
KA2283 5-Dot Dual Led Level Meter Driver 16 DIP 416
KA2284/85 5-Dot Led Level Meter Driver 9 SIP 420
KA2286/87 5-Dot Led Linear Level Meter Driver 9 SIP 423
KA2288 7-Dot Led Level Meter Driver 16 DIP 426
KA2292 AM/FM Tuner+ MPX 24 SDIP 429
KA2293 AM/FM Tuner + MPX 24 SDIP 433
KA2401 DC Motor Speed Controller 8 DIP 437
KA2402 Low Voltage DC Motor Speed Controller 8 DIP 443
KA2404 DC Motor Speed Controller TO92L 450
KA2407 DC Motor Speed Controller TO-126 456
KA7226 Dual Equalizer Amplifier with ALC 14 DIP 460
KA8602 Low Voltage Audio Amplifier 8 DIP/8 SOP 466
LM386 Low Voltage Audio Power Amplifier 8 DIP/8 SOP 473




CDP Application

Device Function Package Page
KA9201 RF and for CDP 30 SOP 551
KS5990 Digital Signal Processor 80 FQP 449
KS5991 Digital Signal Processor 80 FQP 508
KA8309 Servo Signal Processor 48 FQP 537
KA9255 PWM Motor Driver 22 SOP 568
KA9256 Dual Power Operational Amplifier 10 SIP H/S 573
KA9257 Dual Power Operational Ampilifier 12 SIP H/S 575
KDAOQ316 16-bit D/A Converter for CDP 20 DiIP/20 SOP 579
KS56C820 4-bit Microcontroller 80 FQP 588

Toy Application

Device Function Package Page
KA2303 Toy Radio Control Actuator 9 SIP 505
KA2304 Toy Radio Control Actuator 9 SIP 601
KA2305A Toy Radio Control Actuator (Rx) 12 SIP-SH 603
KA2306A Toy Radio Control Actuator (Rx) 14 DIP 609
KA2309 Toy Radio Control Actuator (Rx) 16 DIP 614
KA2310 Toy Radio Control Actuator (Tx) 9 SIP 622
KA2311 Toy Radio Control Actuator (Rx) 16 DIP 625
KA2312 Toy Radio Control Actuator (Tx) 9 SIP 630
KA2314 Toy Radio Control Actuator (Tx) 9 SIP 633
KA2303 Application Note 638
KA2309 Application Note 645
KA2311 Application Note 655
KA2312 Application Note 666
















QUALITY and RELIABILITY

1. INTRODUCTION

SEC has been providing a wide variety of semiconductor products to the world since 1974. Since this time, extensive
in-sights have been gained to create methods which most effectively result in reliable products. The worldwide customers
of SEC have encouraged and helped develop the existing manufacturing and quality philosophy that is a way of life for
SEC management and it's employees. This philosophy dictates the need for a zero defect environment through out SEC’s
processes leading ultimately to total customer satisfaction. By developing and using methods of Statistical Process Con-
trol and Statistical Quality Control, SEC has made great strides in improving product quality & reliability. The direct result
of these improvements has been reduced product DPM (Defects Per Million) to levels below customer requirements.
SEC’s repeated ability to exceed requirements for customer’s “Dock to Stock’” programs and our commitment to all
our customers needs, has made SEC the company to watch as we move ahead into the 1990’s and beyond.

SEC'’s linear IC products are among the most reliable in the industry. SEC has always made a commitment to achieve
the highest possibie quality, reliability, and customer satisfaction with its products. Extensive qualification, monitor and
outgoing programs are used to scrutinize product quality and reliability. Stringent controls are applied to every wafer
fabrication and assembly lot to achieve reproducibility, and therefore maintain product reliability.

In this chapter, the quality and reliability programs established at SEC will be discussed. In addition, a description of
reliability theory, reliability tests and various support efforts provides a broad framework from which to comprehend SEC
quality and reliability.

To better understand the Quality Department’s role in product development and manufacturing, a detailed diagram is
listed below. As can be noted, Quality Engineering is involved in all phases, save that of initial product planning.

STEP | SALES | Gamon | DESIGN | PROCESS ENG'S aciaa PRODUCTION R oaucTioN
g MARKET SURVEY
=
z SPEC. REVIEW
a
L COUNGIL FOR DEVELOPMENT I
o [ DESIGN l
= T
2 [ DESIGN REVIEW ]
E
= _._—L QUALIFICATION FOR RAW MATERIAL J
2
z .
a r TRIAL MFG J
w
F=1 1
| EVALUATION & QUALIFICATION ]

.
z
) I STANDARDIZATION j
[$]
§ I APPROVAL l[ ]l PP l
g
> L QUALIFICATION ]
£

L INCOMING INSP.  f——————
S ! PROCESS CONTROL } MASS PRODUCTION I
2
(4]
3 [ PROCESS MONITOR ‘—Lj]
Q
[
a [ RELIABILITY TEST
7]
s [ LOT ACCEPTANCE TEST
I FAILURE ANALYSIS J m
.

=
5 GCLAIM INITIATE CORRECTIVE ACTION—I CUSTOMER
Z
s

Quality Assurance During Development
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QUALITY and RELI

ABILITY

2. QUALITY & RELIABILITY PROGRAM

2.1 QUALIFICATION

Procedures to qualify devices are listed below. There are both general and product-specific requirements. Procedures
are detailed for new products, die-only qualifications, and package-only qualifications. The latter two are for products
and/or packages already qualified, but where there is room for further product optimization.

Qualification Program

I

[

|

T
|
|

!

* T/C, T/S 200CYC.

e PIC 20000CYC.

¢ Solderability

e Other as
applicable

{ 1
* * New Process Package ..

New Product Wafer-fabrication Sub-assembly Other
e HOPL 1000HR « HOPL 1000HR * HOPL 500HR * Same as
e HTRB 1000HR e HTRB 1000HR *« HTRB 500HR New product
* |OPL  1000HR * HTS 1000HR * TIC 200CYC. Qual.
* HTS 1000HR * PCT 168HR e TIS 200CYC.
e PCT 168HR ¢ WHOPL 1000HR * PCT 168HR
« WHOPL 1000HR * WHTRB 1000HR e Other as
o WHTRB 1000HR * T/C, T/S 200CYC. applicable

*Testing time for each test items

depends on the grade (group) of devices.
(see the device group list 2.1 2))

** Design, Equipment,
Material(s), etc....

& SAMSUNG
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QUALITY and RELIABILITY

1) PROCESS DEVELOPMENT QUALIFICATION

Purpose: To investigate the change of a process parameter and then apply it to a production process by reliability testing
of a process which has been newly developed.

New Process, Wafer Fabrication Qualification

Package
No Test Item Test Condition ackag
L-IC Discrete
High Temperature Ta=Top(max)
1 Operating Life (HOPL) Vee = Vec(max) YES —
STATIC, DYNAMIC
1000HRS
High Temperature Ta=Tmax)
2 Reverse Bias (HTRB) Vee=0.8 % Veao —_— YES
1000HRS
High Temperature Ta=T{(max)
3 Storage (HTS) 1000HRS YES YES
Ta=121°C+2°C
4 Bresa R S ooker RH=100% 15 PSIG YES YES
(PCT) 168HRS
’ — QK0 =
s Wet High Temperature T —\/85 -(i}cf(ﬂwi—n?S% YES _
. . ccT
Operating Life (WHOPL) 1000HRS
=859 =859
6 Wet High Temperature Te Vc855=% 8R:Vc:: % _ YES
Reverse Bias (WHTRB) 1000HRS
- 65°C=150°C (Liquid)
7 Thermal Shock (T/S) 5min, <10sec, 5min YES YES
200 cycles
—-65°C=150°C (Air)
8 Temperature Cycle (T/C) 10min, 10min YES YES
200 Cycles

When the results of a reliability test are good, the process characteristics good and the yield level is satisfied, the
process can be applied to production. If there are any problems found in a process after it has been applied to produc-
tion, the problem will be investigated in detail and the process will be revised. Once the process has been revised and
approved it will again be applied to production.

& SAMSUNG 1
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QUALITY and RELIABILITY

2) PRODUCT DEVELOPMENT QUALIFICATION

Purpose: To develop a stable and uniform product that satisfies the customer’s requirements for quality by using the ex-
act reliability test specification called out for the new product.

Products are grouped according to the importance of their application.

Group 1 Group 2 Group 3
1. A/D, D/A Converter 1. Transistor 1. ASIC Opinion Product
2. IC for LCD 2. Regulator/OP AMP 2. Toy/Melody IC
3. IC for PC 3. IC for Telephone 3. MICOM family
4. ASIC Master 4. Comparator/Timer 4. Products Except Group 1,
5. Codec 5. MICOM Group 2 Products
6. MPR 6. Audio/Video IC
7. IC for Exchange 7. General Mos IC
8. New Products

¢ SAMSUNG
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QUALITY and RELIABILITY

New Product Qualification Test Items

& SAMISUNG

Electronics

. Part Reference
“No. Test Item Test Condition Note
L-IC | Discrete Method
High Temperature Ta=T(max)
1 Reverse Bias (HTRB) Vee=0.8x Veao — YES
1000HRS
High Temperature Ta =Top(max) MIL-STD-883
2 Operating Life Vee = Vec(max) YES — 1005
"~ (HOPL) = Static, Dynamic
1000HRS
High Temperature Ta=Tgg(Mmax)
8 | Storage (HTS) 1000HRS YES YES
Operating Life (OPL) Ta=25°C MIL-STD-750 For Small-
4 Pc =P¢(max) —_ YES 1026.3 Signal Device
1000HRS
Intermittent- Ta=25°C MIL-STD-750
5 | OPL (IOPL) Pc = Pe(max) — YES 1036.3
2min/2min On/Off
1000HRS
Power Cycle ATj=125°C For
6 (P/C) 120Sec/120Sec On/Off | YES YES PWR TR,
10000CYC. PWR IC
Pressure Cooker Ta=121°C+2°C
7 Test (PCT) RH=100% 15PSIG YES YES
168HRS
Wet High Ta=85°C, RH=85%
8 Temperature Vee=0.8x Vego — YES
Reverse Bias 1000HRS
(WHTRB)
Wet High Ta=85°C, RH=85%
9 Temperature Vee = Vec(min) Pdmin YES —
Operating Life 1000HRS
(WHOPL)
Thermal Shock -65°C+<150°C
10 (TIs) 5min, <10Sec, 5min | YES YES M'L‘ﬁm‘%a
(Liquid) 200 Cycles
Temperature Cycle -65°C+<150°C MIL-STD-883
11 (T/C) 10min, 10min YES YES 1011
(Ain) 200 Cycles
Solder Heat Ta=260°C +5°C MIL-STD-750
12 Resistance t=10+2Sec YES YES 2031.1
(S/H)
Ta=245°C +5°C MiL-STD-883
13 Solderability t=5+0.5sec YES YES 2003
Reject is >10%
uncovered surface
Ta=35°C, 5% NaCl MIL-STD-883
14 Salt Atmosphere 24HRS YES YES 1009A
17
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New Products Qualification Test Item (Continued)

Part Reference
No. Test Item Test Condition Note
L-IC | Discrete Method
Mechanical 1500G, 0.5ms MIL-STD-750 For
15 Shock 3 Times Each direction| YES YES 2016 Hermetic
of X, Y and Z Axis
20G, 3 Axis MIL-STD-883 For
16 | Vibration f=20 to 2000 cps YES YES 2007 Hermetic
for 4 min, 4 cycles
Constant 2000G MIL-STD-883 For
17 . X,Y,Z Axis YES YES 2001 Hermetic
Acceleration R .
1min for each Axis
R=1.5kQ MIL-STD-883
18 | ESD C=100pF YES YES 3015
(Human Body 5 Discharge
Model) V= + 1000V
For
19 Latch-up Test YES —_ — CMOS
Fine Leak Helium MIL-STD-883 For
20 Gross Leak Fluoro Carbon YES YES 1014 Hermetic
Note) » SOT-23, TO-92S PKG: PCT-48HR
& SAMSUNG 10
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QUALITY and RELIABILITY

3) PACKAGE DEVELOPMENT QUALIFICATION

Purpose: Whenever a new package type is developed, it must meet the specifications for devices that have been qualified
and have maintained certain specified quality levels before the new package type may be applied to production.

Flow Contents Remarks

Beginning of PKG development Select representative device for product group

(proceed at least 2 lots)

e Push Test o MPT
Ass’y Qual ® Die Thick * Dimension
* Bond Pull ¢ X-Ray
® Lead Torque ¢ Soiderability
* HTRB (TR) s PCT e Vibration
Reliability Qual e HOPL (IC) * LTS e M/S
e T/C e S/H e Const

* New PKG Development will be approved

Approvement of Qual when Rel qual is good for 500HR.

Package Sub-Assembly Qualification Test Items

Package
No. Test Item Test Condition Notes
Plastic Hermetic
High Temperature Ta=Tjmax) For
1 Reverse Bias (HTRB) Vee=0.8 x Veao YES YES Discrete
500HRS
. Ta=Top{max)
High Temperature P
2 ) A Vee = Vee(may) YES YES For IC
Operating Life (HOPL) Static, Dynamic, 500HRS
Temperature Cycle =65°C=25°C—150°C
3 (T/C)" y 10min, 5min, 10min YES YES
200 CYCLES
Ta=121°C+2°C
4 Z,rg?;“’e Cooker Test RH = 100%, 15PSIG YES —
168HRS
-65°C=150°C (Liquid)
5 Thermal Shock (T/S) 5min, < 10sec, 5min YES YES
200 CYCLES
. 260°C +5°C
6 (Ss(jtljfr Heat Resistance 1041 sec YES YES
Once without Flux
.| Vibration (Variable- 100~ 2000 ~ 100Hz _ VES F‘ggf:’:s‘e
Frequency) 20G, 5min, 5Times, X, Y, Z !
applicable
. 1500G, 0.5ms
8 Mechanical Shock (M/S) 3 Times, X, Y, Z — YES same as above
20000G
9 Constant Acceleration X, Y, Z Axis — YES same as above
1 min for each Axis

¢ SAMSUNG e
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QUALITY and RELIABILITY

4) CHANGE QUALIFICATIONS:

Purpose: To apply changes to production processes and designs by evaluating the quality levels for those processes
and designs of devices in production.

Classification Change

Design Change of more than 1EA MASK for the product in production.

e D/A ¢ Coating
Ass'y e W/B
¢ Mold

o Diffusion/Photo/Etch, etc.
Diffusion ¢ Metalization
e Passivation

Process

Procedure: Issuance of EIN for the change — Review of initial characteristics -+ Reliability test — Issuance of ECN
(register of specification)—Application for production. Evaluation level: LTPD 10% (1/2)

2.2 MONITOR PROGRAM
1) ON GOING PROCESS CONTROL

All parameters of each process are controlled by SPC (Statistical Process Control). All resultant SPC data is gathered
by computers and recorded automatically. Trends of each parameter are plotted on control charts by the computer and
corrective actions are immediately taken whenever a parameter goes ‘‘out-of-control”’ beyond the control limits.
Whenever a parameter goes ‘‘out-of-control” in a process, engineers involved with that particular process have meetings
to decide the disposition of those lots that were effected by the out-of-control process and corrective actions are im-
plemented. In the case of critical defects, all lots are scrapped by MRB (Material Review Board).

As the key item of ongoing process control, Cp or Cpk value is controlled by computer for each process. The UCL and_
LCL for each process is then determined by the computer generated Cp or Cpk value. Cp or Cpk values are continually
upgraded to insure the stabilization of process and a QIP (quality improvement plan) is made out to drive defects down
to zero.

Process capabilities of each process are totaled and analyzed and those results of analysis are reflected on the QIP.
The stabilization and maximization of process capabilities are driven by SPC.

2) PRODUCT RELIABILITY MONITOR

The reliability monitor program begins where the qualification program ends, at the start-up of limited production. Everything
that is subject to qualification is considered subject to the monitor program. Generally, the product to be used for reliability
monitors is gathered from each fab lot each month, where the product selected is representative of:

1) each fab process technology
2) each generic product type
3) each package technology

4) each subassembly plant

The product is shipped directly to the appropriate Q & R group, which puts the product through a series of electrical,
mechanical, thermal, and environmental tests that usually are identical to those used initially for qualifying the product.
Most tests are of short duration, but some may extend out to thousands of hours. Each month the test results are evaluated
and problems, should they exist, identified.

Each monitor failure is analyzed. If a problem is detected where the failure rate is greater than that considered accep-
table, or a reliability problem is suspected, a Material Review Board (MRB) is called. This meeting is attended by ap-
propriate Q & R personnel, scheduling personnel, engineering, and any other affected group.

This group reviews the data, decides on disposition of the affected material, decides on appropriate corrective action,
and basically controls the problem or issue until it is satisfactorily resolved.

¢ SAMISUNG 20

Electronics




QUALITY and RELIABILITY

3) FINAL QUALITY ASSURANCE PROGRAM

After the completion of the entire manufacturing process a sample of each lot is pulled and the data sheet verification
test is repeated. This final verification objective is to ensure that test system to test system variations are not compromis-
ing the quality, and that inadvertent system or handling problems have not occurred.

4) ENVIRONMENT MONITOR

¢ Instruments

-F.M.S #1 (HIAC/ROYCO System 1 Set)
~F.M.S #2 (P.M.S System 1 Set) j— On line monitoring system
et)

— Control Particle Monitoring System (2 S
- Portable Particle Counter, Sensors

* Block Diagram

(Central control room)

(CENTRAL CONTROL ROOM)

FMS #1 FMS #2 PATROL INSPECTION
AIR PARTICLE RIHUMIDITY DIFF./PRESSURE D.I RESISTIVITY GAS PRESSURE
0.3um =30 45+ 5% =0.01 mmH20 =16 MQ =50 PSI
TEMPERATURE HEPA AIRVELOCITY D.| PARTICLE GAS DEW POINT BACTERIC INSP.
23+0.5°C >0.3 m/s =2ea/ml = -70°C =10 COL'Y

HEPA P/C INSP.
=10ea (0.3um)

PRODUCT AREA (CLEAN ROOM CLASS 1~100)

& SAMISUNG
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QUALITY and RELIABILITY

* Environment Monitor

Item Frequency
1. Particle (Air, D-| Water) 5 min
2. Temperature, Relative Humidity 5 min
3. D.I Resistivity 5 min
4. Differential Pressure 5 min
5. HEPA Air Velocity 5 min
6. Gas (H, O;, N,, Air) Dew Point 5 min
7. Gas Pressure 5 min
8. HEPA Filter Particle All HEPAs/1 room/Day
9. D-l Bacteria Main Lot Weekly
10. D-I Bacteria Using Lot Monthly
Corrective Action Requirement
CENTRAL ENVIRONMENTAL CONTROL
T
NO
OUT OF SPEC.
ISSUE TROUBLE SHEET
CORRECTIVE ACTION
OUT OF SPEC.
CHECK Aw c
SHUT DOWN | ———
C/IA
YES
®) CHECK

& SAMSUNG
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QUALITY and RELIABILITY

2.3 QUALITY CONFORMANCE PROGRAM
1) DESCRIPTION

SEC has established a comprehensive reliability program to monitor and ensure the ongoing reliability of the

Linear IC family. This program involves not only reliability data collection and analysis on existing parts, but also
rigorous in-fine quality controls for all products.

Listed below are details of tests performed to ensure that manufactured product continues to meet SEC’s stringent
quality standards. In line quality controls are reviewed extensively in later sections.

The tests run by the quality department are accelerated tests, serving to model “real world” applications through
boosted temperature, voltage, and/or humidities. Accelerated conditions are used to derive device knowledge through

means quicker than that of typical application situations. These acceierated conditions are then used to assess
differing failure rate mechanisms that correlate directly with ambient conditions. Following are summaries of
various stresses (and their conditions) run by SEC on Linear IC products.

2) HIGH TEMPERATURE OPERATING LIFE TEST (HOPL)

(T] = 125°C, Vee=Vee max, StaﬁC)

High temperature operating life test is performed to measure actual field reliability. Life tests of 1000HR to 2000HR
durations are used to accelerate failure mechanisms by operating the device at an elevated ambient temperature
(125°C). Data obtained from this test are used to predict product infant mortality, early life, and random failure
rates. Data are translated to standard operating temperatures via failure analysis to determine the activation
energy of each of the observed failures, using the Arrhenius relationship as previously discussed.

3) WET HIGH TEMPERATURE OPERATING LIFE TEST (WHOPL)
(Ta=85°C, R.H. =85%, Vcc = Ve Opt, static)
Wet high temperature operating life test is performed to evaluate the moisture resistance characteristics of plastic

encapsulated components. Long time testing is performed under static bias conditions at 85°C/85 percent relative
humidity with nominal voltages. To maximize metal corrosion, the biasing configuration utilizes low power levels.

4) INTERMITTENT OPERATING LIFE (IOPL)

(Pmax, 25°C, 2min on/2 min off)

This test is normally applied to scrutinize die bond thermal fatigue. A stressed device undergoes an “ON” cycle,
where there is thermal heating due to power dissipation, and an “OFF ” cycle, where there is thermal cooling due

to lack of inputted power. Die attach (between die and package) and bond attach (between wire and die) are the
critical areas of concern.

5) HIGH TEMPERATURE STORAGE TEST (HTS)
(Ta=125°C, UNBIASED)

High temperature storage is a test in which devices are subjected to elevated temperatures with no applied bias.
The test is used to detect mechanical instabilities such as bond integrity, and process wearout mechanisms.

6) PRESSURE COOKER TEST (PCT)
(121°C, 15PSIG, 100% R.H., UNBIASED)

The pressure cooker test checks for resistance to moisture penetration. A highly pressurized vessel is used to
force water (thereby promoting corrosion) into packaged devices located within the vessel.

7) TEMPERATURE CYCLING (T/C)
(-85°C to +150°C, AIR, UNBIASED)

This stess uses a chamber with alternating temperatures of —65°C and + 150°C (air ambient) to thermally cycle
devices within it. No bias is applied. The cycling checks for mechanical integrity of the packaged device, in
particular bond wires and die attach, along with metal/polysilicon microcracks.

8) THERMAL SHOCK (T/S)
(—-65°C to +150°C, LIQUID, UNBIASED)

This stress uses a chamber with alternating temperatures of —65°C to +150°C (liquid ambient) to thermally cycle
devices within it. No bias is applied. The cycling is very rapid, and primarily checks for die/package compatibility.

& SAMISUNG 2
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QUALITY and RELIABILITY

9) RESISTANCE TO SOLDER HEAT
(UNBIASED, 260°C, 10 sec)

Solder Heat Resistance is performed to establish that devices can withstand the thermal effects of solder dip,
soidering iron, or solder wave operations.

10) MECHANICAL SHOCK

(UNBIASED, 1500g, Pulse = 0.5msec)

This test determines the suitability of a device to be used in equipment where mechanical “shocks” may occur.
Such shocks result from sudden or abrupt changes produced by rough (non-standard) handling, transportation,
or field operations.

11) VARIABLE FREQUENCY VIBRATION
(UNBIASED, Range =100 to 2000Hz)

Variable Frequency Vibration is done to model the effects of differential vibration in the specified range. Die attach
and bonding integrity are particularly stressed, testing the mechanical soundness of device packaging.

12) CONSTANT ACCELERATION
(UNBIASED, 10kg to 20kg)

This is an accelerated test designed to indicate types or modes of structural and mechanical weaknesses not
necessarily detectable in Mechanical Shock and Variable Frequency Vibration stressing.

13) RELATIVE STRESS COMPARISONS

Many stresses are run at SEC on many different devices. Through both theoretical and actual results, it was
clearly determined which stresses were most effective. Also established were the stresses which weren't fully
effective.

Comparisons have been made on the basis of defects able to be determined, efficiency in detection, and cost.
For the reader’s benefit, SEC provides the results of its conclusions on the following pages.
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3. CUSTOMER SUPPORT SYSTEM
3.1 INTRODUCTION

Manufacturing companies have developed customer support systems for the purpose of uniting communications. Through
these communications pass the information and knowledge required to satisfy the customers needs in areas such as
quality and reliability, customer claims, customer training, field service technical issues, pricing or availability and above
all, trust. Open lines of communication establishes thorough trust between the customer and vendor and are essential
for such programs as dock-to-stock in order to achieve the ultimate in customer/vendor relations. SEC, in its commit-
ment to customer satisfaction, has installed within its organization a support system that is designed to produce the open
lines of communication between all facets of relations for both the customer and SEC.

3.2 POLICY

SEC has developed within its organization, a customer support system. SEC’s policy requires that this system be mann-
ed with the proper personnel that are thoroughly trained in the areas that each represent and are dedicated to opening
and maintaining lines of communication with the customer. Technical data used by SEC to support the customer must
be up to date and always available for use by the customer (privileged or confidential information maybe excluded). Customer
training is provided to the customer by only the most knowledgeable SEC personnel. SEC will provide customer field
service in the form of periodic goodwill visits to customer sites or specialized problem solving services as required. Pro-
cess change notification procedures as well as safety standards are also strictly adhered to.

3.3 CUSTOMER SUPPORT SYSTEM
1) QUALITY ASSURANCE SERVICE

SEC has felt the need to reorganize its current Quality Assurance Sections in order to better service our customers.
From this new organizational change, a new QA section was born. This new QA section, known as QA Section 3, was
developed specifically for the customer. The customer service team in QA3, was organized to respond prombtly to
customers quality requirements. The purpose of this team is to form a more responsive communication channel between
plant R & D, the sales department and the customer. Customers will achieve satisfaction with our company’s products
by use of the newly organized customer service system. This service system is openly available to customers for
comments concerning problems oropinions about SEC’s devices. An-800 number is published on the inside of the hand-
books cover.

2) CUSTOMER SERVICE TEAM

The following organizational chart illustrates the world-wide base that the customer service team of SEC has establish-
ed. Maintaining continuity between ali of SEC’s worldwic- customer service teams is accomplished through the use of
a newly installed computer network which allows constant communication between all teams.

C/S ORGANIZATION

ASIA AMERICA EUROPE
SEOUL, KOREA SAN JOSE, CA FFT, WEST GERMANY
TOKYO, JAPAN CHICAGO, IL LONDON, U.K
TAIPEI, TAIWAN BOSTON, MASS

HONG KONG
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3) CUSTOMER CLAIM SUPPORT SYSTEM

Information from the field concerning quality is an essential factor for the improvement of product quality. Equally impor-
tant, is the investigation of field failures. Timely feedback of the results from the analysis is required to better service
customers properly. This data also serves as a direct guide to the improvement of reliability and quality for both SEC
and our customers.

The flowchart below demonstrates the process in which SEC currently follows for customer claims.

CLAIM SUBMITTED

CLAIM RECEIVED

PRELIMINARY F/A

PRELIMINARY REPORT

FINAL F/A
FINAL REPORT

NOTIFICATION OF
CORRECTIVE ACTIONS

FOLLOW UP AND FEEDBACK
TO MANUFACTURING

NOTIFY CUSTOMER OF
COMPLETED C/A AND THEIR RESULTS

4) CUSTOMER TRAINING SYSTEM

SEC has recently established a training team for the purpose of teaching SEC’s customers the methods currently used
by SEC to insure the product quality and reliability at the customers site. SEC offers this training in the form of group
seminars or presentations and when requested or deemed necessary, individualized training is offered. In some cases,
the training will take place at the customers site at the customers convenience while in other cases, SEC will extend
on invitation to the customer to visit our manufacturing site.

~ 5) CUSTOMER FIELD SERVICE

SEC has developed field service teams that are devoted to making customer contact when there aren’t any problems.
In other words, SEC is interested in making periodic goodwill visits. The visiting team would be comprised of those managers
and engineers that are involved with the product types that the customer currently uses. The main goal of this team
is to establish customer trust through communication.
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3.4 PROCESS CHANGE NOTIFICATION SYSTEM (PCN)

Changes in a process are sometimes required to produce a higher quality product at a lower price. These changes can
include new or different types of material, new or modified designs and new or different processes. SEC has developed
a PCN procedure that is followed whenever a major or critical change is to be considered for any process. The idea
behind the PCN is to allow change to a process by submitting the planned change for qualification by SEC engineering
and then presenting the PCN to the customer for final approval. By following this procedure, the customer is assured
that no major or critical change will occur to the process without the customers consent.

EIN ENGINEER INFORMATION NOTICE
Meeting DECIDE PCN AREA
Engineering Evaluation CHECK ELECTRICAL CHARACTERISTICS

No

Qualification Test

PCN

i No

Customer Reject Change

Yes

SPEC Revision

Mass Production

3.5 SAFETY STANDARDS

Most customers express the desire to use only products which have been manufactured with materials that meet the
safety specifications of the Underwriters Laboratories. SEC has chosen to adhere to the specifications called out in the
UL standard 94 by purchasing and using only those plastic materials that conform to this standard. UL 94 tests for a
number of different flammability conditions that effect the plastic material used in semiconductor devices including horizontal
burning, vertical burning and flame spread.
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4. FAILURE ANALYSIS
4.1 PROCEDURE

A general failure analysis procedure is shown below. The method demonstrated in the flow chart applies to all rejects.
However, each analysis is specific unto itself, so that a completely exhaustive analytical flow is impossible for the limits
of this manual. Specific instances and examples of interest are provided later in the chapter. Also included in this section
is a typical day-by-day accounting of a failure analysis in progress. A two-week turnaround is the objective, with greater
than 90% of analysis lasting equal to or less than this duration. A sample analysis plan and report are attached at the
conclusion of this section.

l Faifure Occurred l————

I Obtain éample J

i ion Failure State Retrieval of Past
l Vieual lnTspectm I—-— Investigation |~ | Failure Examples

|Etectrical Measurement

Curve tracer,
Oscilloscope, Failure Mode Classification
Tester, etc. Probable Mechanism

—_

1
Failure Check ——[ Simulation Test—l

Fluoroscopy, Leak Test, Backing, Vibration -
Test, Aging Under Power Application, etc. ——{Electncal Measurement]

1
Determine Failure Mode

[ Parameter Failure 1 I Function/Logic Failure l
1
| identity Failed Area | | Identity Failed Block |
| L
Identify Circuit of Identify Failure by
Failed Area Bench Tester
1 §
Analyze Characteristics Identify Circuit of
of Failed Area Failed Area

Analyze Characteristics
of Sensitivity on
Test Parameter

-~
l Bake (lon Contamination)] l Decap/Visual Inspection |
-
l Electrical Analysis by
[ Retest/Restress l Dynamic Probing
Isolation for Parameter
Analysis

[ Decap/Visual Inspection. ]

b
Layer Strip/Visual
Inspection/Cross-Section

.

[ Conclusion J

=

E:eedback to Manufacturing Process I—-——I Corrective Action |—~

Failure Analysis Procedure Flow Chart
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Applicable Comments for the above flow chart are made below.

1) DETERMINATION OF FAILURE MODE

The basic failure mode shall be determined with data from computer and bench testing. As a defect can represent various
electrical failure modes, it is critical to determine the most basic failure mode. (For example, a Vo/Von parameter failure
may be aiso analyzed as a functional failure. However, it is very important to determine Vo /Vou as the basic failure
mode.)

2) IDENTIFICATION AND ANALYSIS OF FAILED CIRCUIT AREA

Correlation shall be derived with general (macroscopic) failure phenomenon through circuit interpretation of the failed area.

3) SENSITIVITY OF TEST

Parametric value of failed sample shall be determined through adjusting DC and AC paramete}s, temperature range, etc.

4) ION CONTAMINATION

For a sample assumed to have an inversion phenomenon caused by ionic contamination, characteristics shall be iden-
tified by conducting a Ta=150°C, 24 hour cure and repeating test/restress.
Contamination of a specific layer shall be determined by stripping each layer.

5) DECAPSULATION

There are 5 decap methods with respective merits and demerits. The appropriate method must be utilized on the basis
of the characteristics and potential cause for each failure.

6) ISOLATION AND DYNAMIC PROBING

It is essential to isolate the probable failing part of the circuit for its electrical failure mode. Without isolation, exact detec-
tion of a failed part can not be accurately accomplished as an electrical failure mode has an influence on other parts
of the circuit.

7) LAYER STRIPPING

Each layer strip should meet specification requirements with respect to time. It should never be the case that chemical
attack is mistaken for causing the failure of a part.

8) GENERATION OF ACTIVATION ENERGY

Accelerated life testing requires generation of actual activation energies based upon establishing a definitive failure mode.
This generation has a great effect in determining the acceleration factor of Arrehenius’ model.

9) CORRECTIVE ACTION

Failure analysis is fully completed only by establishing a future plan and corrective action, which are taken to resolve
a problem and prevent its recurrence.
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4.2 Failure Modes and Mechanisms

1) Failure mechanisms for devices vary widely. They are caused by both front-end (wafer) and back-end (assembly) pro-
cessing. To classify problems and their instigations, the table listed below is provided.

‘Items and Causes of Failure Modes

Item Type of Failure Failure Mode Cause
Wire Disconnection Open Incomplete
Wire Short Short Manufacture or
Purple Plague Open, High Resistance Misuse
Wire Bond Detaching Open, High Resistance
Bonding Misplaced Bonding, Open, High Resistance
Loose Contact Short
- Incomplete
Improper Bond Shape Open, High Resistance Manufacture
Erroneous Bonding Open, High Resistance
Junction Destruction by Surge Low Breakdown Voltage, Incomplete
S o Manufacture or
Region Hot Spot hort, Open Misuse
Lead Disconnection Open, High Resistance
Case Same as above
. Lead Short Shont, High Leakage
Incomplete Seal
. Breakdown Voltage
Enclosed High . .
Seal Humidity Gas Deterioration, High Same as above
Leakage
Contamination of Surface
Dust and Dirt Short, Low Breakdown Voltage
Large Leakage
High Current Density Open, Short X
- - Misuse
Electromigration Open, High Resistance
Metallization Scratch Open, Short
— - - Incomplete
Insufficient Thickness Open, High Resistance Manufacture
Excessive Etching
Contamination, Dust
and Dirt Incomplete
— Open, High Resistance Manufacture or
Poor Wiring and Element Misuse
Connection
Chi Chip Crack Open, Short
i
Mo:nting Chip Detaching Open, Short, High Same as above
Thermal Resistance
Pinhole, Crack Low Breakdown Voltage, Short
Oxidized — — Incomplete
Film Insufficiently Oxidized Low Breakdown Voltage Manufacture
Film Thickness
Surface Channel Formation Low Breakdown Voltage )
Treatment Contamination High Leakage Same as above
Mask Insufficient Photoresist Low Breakdown Voltage s b
as . ame as above
Mask Misalignment Short, Open, High Leakage
Material and . .
Diffusion Improper Impurity Density Same as above Same as above
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2) Standard product reliability tests can naturally generate failures. Here, in this section, a table is given which lists tests
and their associated rejects. Each test has a specific purpose, and if there exists a particular product weakness, a
given test will expose it. In this manner, by knowing a test and it's function, a clear determination can be made as
to the relevance of a failure for that particular test.

Reliability Tests and Associated Failure Modes

¢ SAMISUNG

Electronics

Failure Cause Diffusion Oxide [Metalization| Wire Bonding Package Package | Lead |Si ility| Mark | Die bonding
Environment Seal Fatigue
ltem Test Condition Contamination | «Contamination [ #Conpos. | *Interface «Conductive ions | *Sealing | *Conpos. | *Marking | *Themal
«Crystal Defect | *Pin Hole #Scratch [ Corrosion | eInadequate Reject Reject |Resistance
*Photoresist | eCrack #Void *Misbonding | sEnvironments Reject
Reject *Thickness *Open *Wire Open *Crack
Unstable *Chemical *Chip Pasition
Interface Reject
TIC -65°C-150°C
0 0 0 0 0
200 Cycles
T8 -65°C-125°C
0 0 [} 0 0
200 Cycles
90-98%R.H./65°C3HRS
Moisture | 80-98%R.H./25°CBHRS 0 0 0 0 0
Resistance | 90-38%R.H./65°C3HRS
10 Cycles
20G-3 Axis
Vibration | Orientation 0 0 0
Fatigue =20 to 2000 cpe
for 4 min. 4 cycles
Constant Pulse Duration:
Acceleration| 1™ ¢ 0 0
Shock pulse: 0.5-3Kg
. [ 15009, 0.5ns
g::::"“’ Each Direction of X, Y 0 0
and Z Axis
Lead W=2279 0
Integrity | 90°C 3 times
Marking | Isoprophylalcohol 0
Solderability| Ta=230° 5 Sec. 0
Once With Flux
Salt Spray | Ta=35°C, 5% NaCl 0 0
OPL Individual Spec 0 0 0 0 0 0
10PL Individual Spec 0 0 0 0 0 0
HTRB Individual Spec 0 0 0 0 0 0
HTS Individual Spec 0 0 0 0
WHTS 80°C, 90% RH
g 0
85°C, 85% RH 0 0 | 0 0
N B
WHTRB a§ C, 85% RH 0 o . 0 0 0 0 0 0 0
Bias N
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3) Ananomalous manufacturing step can manifest itself in many ways with respect to product reliability. The chart below
depicts process steps, the types of rejects they can generate, and the way to defect such failures. Of course, there
are numerous QC and Production checks along all stages of the manufacturing process. However, a semiconductor
product typically involves so many operations it's nearly impossible to detect all potential reliability hazards. Thus,
there are final electrical and visual tests, reliability tests, and statistical analyses which are run prior to product releasal.
The chart below speaks to the electrical, visual, and reliability tests.

Failure Mechanisms of Integrated Circuits

Process Step
Affecting Failure Mechanism Failure Mode Failure Detection Method
Reliability
Dislocation and Stacking Degradation of Function Electrical Test
Fault Characteristics Operation Life
Non-Uniform Resistivity Unpredictable Characteristic Electrical Test
Values
Wafer Surface Abnormalities Improper Electrical Electrical Test
Fabrication Characteristics, Operation Test
Short and Open
Cracks, Chips, Open and Short Electrical Test
Scratches (Usually Visual Inspection
Caused During Handling) ' (Before Seal)
Temperature Cycling
Contamination Degradation of Junction Visual Inspection (Before
Characteristics Seal), Temperature
Cycling, High Temperature
Storage, Reverse Bias
Cracks and Pin Holes Shorts, Low Breakdown Temperature Cycling
Voltage High Temperature Storage
High-Voltage Test,
Operation Life
Passivation Visual Inspection
(Before Seal)
Non-Uniformity of Film Low Breakdown Voltage Same as Above
Thickness Increase of Leakage Current
in Oxide Film
Scratch, Crack, Scar of Open, Short Visual Inspection (Before
Photo Mask Seal),
Electrical Test
Mask Misalignment Open, Short Same as Above
Abnormality of Photo- Degradation of Characteristics Same as Above
Resist Pattern (Line- Due to Parameter Drift
Width, Space, Pin Hole) Open, Short
Improper Elimination of Open, Short, Intermittent Visual Inspection (Before
Oxide Film Failure Seal)
Electrical Test
Etching Operation Life
Under-Cut Short or Open in Visual Inspection
Metallization (Before Seal)
Electrical Test
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Failure Mechanisms of Integrated Circuits (Continued)

Process Step

Material Incompatibility

by Poor Adhesion

Affecting Failure Mechanism Failure Mode Failure Detection Method
Reliability
Spotting (Smear) Latent Short Visual Inspection
Etching Inhomogeneous Etching (Before Seal)
Temperature Cycle,
High Temperature Storage
Operation Life
Contamination * | Low Breakdown Voltage Same as Above
(Photo Resist, Residue Increase of Leak Current Reverse Bias
of Chemical Substance) .
Improper Control of Performance Degradation High Temperature Storage
Diffusion Doping Profile Caused by Instability Temperature Cycling
and Fault Operation Life
Electrical Test
Scratched and Smeared Open and Short Visual Inspection
Metallization (Before Seal)
(Caused During Handling) Temperature Cycling
Operation Life
Thin Metallization Due Open or High Impedance Electrical Test
to Insufficient Internal Connection Operation Life
Deposition or Oxide Temperature Cycle
Film Step
Metallization Oxid Film Contamination Open Metallization Caused High Temperature Storage

Temperature Cycling
Operation Life Test

Corrosion (Residue of
Chemical Substance)

Open Metallization

Visual Inspection

(Before Seal),

High Temperature Storage
Temperature Cycle,
Operation Life

Displacement
Contaminated Contact

High Contact Resistance, Open

Visual Inspection
(Before Seal),
Electrical Test, High
Temperature Storage
Temperature Cycle,
Operation Life

Improper Temperature
and Period for

Peeled Metallization
Poor Adhesion

Electrical Test
High Temperature Storage

by Improper Dicing
Die Separation

Metallization Short Temperature Cycle
Operation Life
Cracks and Chips Caused | Open Visual Inspection

(Before Seal)
Temperature Cycling .
Thermal Shock
Vibration Shock
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Failure Mechanisms of integrated Circuits (Continued)

Process Step

Eutectic Solder

Affecting Failure Mechanism Failure Mode Failure Detection Method
Reliability
Void Between Header Degradation Due to Radiography, Operation Life
and Die Overheating Constant Acceleration
Shock, Vibration
Die Bonding Over-Spreading of Short, Intermittent Short Visual Inspection

(Before Seal),
Radiography, Vibration
Shock

Poor Bonding of Die to
Header

Die Crack and Lifting

Visual Inspection
(Before Sealing),
Constant Acceleration,
Shock, Vibration

Mismatching of Materials

Crack or Peeling of Die

Temperature Cycling
High Temperature Storage
Constant Acceleration

Wire Bonding

Poor Bonding Strength

Open Wire, Open, Lifting
Vibration Shock

Constant Acceleration

Mismatched Material and
Contaminated Bonding
Pad

Lead Bond Peeling

Temperature Cycling

High Temperature Storage
Constant Acceleration
Shock, Vibration

Formation of
Intermetallic Plague

Open Bonding

High temperature storage,
Temperature Cycling.
Constant Acceleration Shock,
Vibration

Insufficient Bonding
Area or Spacing

Open
Bonding Short

Operation Life Test,
Constant Acceleration,
Shock Vibration,
Visual inspection
(Before Seal)

Improper Bonding Open, Short Visual Inspection

Arrangement (Before Seal)
Electrical Test

Die Cracks or Chips Open, Shock Visual Inspection

(Before Seal)

High Temperature Storage
Temperature Cycling
Constant Acceleration,
Shock Vibration

Excessive Loop or Sag
in Wire

Short to the Case, Substrate
or other Parts of the Leads

Visual Inspection
(Before Seal),
Radiography, Constant
Acceleration, Vibration

Crack, Scratch,
or Scar on Lead

Wire Disconnection Causing
Open, Short

Visual Inspection
(Before Seal),
Constant Acceleration,
Shock Vibration
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Failure Mechanisms of Integrated Circuits (Continued)

Process Step

Glass

Due to Leak

Affecting Failure Mechanism Failure Mode Failure Detection Method
Reliability
Insufficent Elimination Short, Intermittent Short Same as Above
of Tail Wire Radiography
Incomplete Hermetic Seal | Performance Degradation, Fine Leak, Gross Leak
Shorts and Opens Caused by
Chemical Corrosion and
Moisture
Bad Atmosphere in Performance Degradation Due Operation Life
Package to Inversion Layer Reverse Bias, High Temp.
Channeling Storage, Temperature
Cycling
Bending or Breaking of Open Visual Inspection,
the External Lead Lead Fatique
Sealing Crack or Void in Seal Short or Open in Metallization Seal, Electrical Test

High Temperature Storage
Temperature Cycling
High Voltage Test

Migration on Seal
between Outer Lead and
Metal Case

Intermittent Short

Low Voltage Test

Electro-Conducting
Particles Floating
in Package

Same as Above

Constant Acceleration,
Vibration
Radiography

Mismarking

Inoperable

Electrical Test

4) Equipment

A listing of important equipment used for failure analysis is shown below in tabular from, SEC’s committment to
comprehensive analysis of all relevant rejects necessarily implies a usefulness for key analytical instruments. Con-
stant efforts are made to both use and modify equipment to meet specialized investigations. However, only standard
equipment, not a listing of hybrids (for confidential development purposes), is listed below.

Equipment for failure analysis

Microscope)

Category Item Application
1. Stereo Microscope Use for visual inspection
Visual 2. SEM (Scanning Electron Use to inspect the surface or cross-section

of a device at high magnification. Through
voltage contrast techniques, it is

possible to analyze voltage levels

while the device is operating

3. Infrared Microscope

Using the infrared radiation emitted by a
functioning device, a thermal map can be
produced.

4. X-Ray

Use to inspect the bonding wire of
encapsulated devices.

5. Metallugical Microscope

Inspect interconnects, contacts, bonds

6. Radiographic Scope

Inspect bond wires, die attach
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Equipment for failure analysis (Continued)

Category Item

Application

1. Auger Electron
Elemental Spectrometer (AES)

Used to detect and analyze
contamination on the surface of a die

Analysis 2. EDX Spectrometer

Used with SEM to analyze elements present
in a device. This is done by measuring

the energy distribution of X-rays produced
by the interaction of primary electrons

and the sample.

3. Differential Interference
Microscope

Used for elemental analysis

4. Electron Probe
Micro Analyzer (EPMA)

Used for current analysis

5. lon Micro Mass Analyzer
(IMMA)

Spectral analysis of chemical constituents

6. Surface Eveness Micrometer

Measures planarity

7. Differential Scanning
Calorimeter (DSC)

Permits the analysis of glasses and
polymers-especially encapsulation resins-
through the measurement of reaction heat

8. Thermo Gravimetric Analyser

Used to determine the thermal stability of
polymers and glasses by measuring
variations in mass with temperature.

9. Plasma Etcher

Used to open devices encapsulated in
epoxy resins, to remove silicon nitride, and
to remove thin oxide films

10. Transmission Electron
Microscope (TEM)

Used for elemental analysis and high
resolution surface on spectron

11. Surface Tunneling
Microscope (STM)

Used for elemental analysis

12. Electron Spectrometry for
Chemical Analysis (ESCA)

Used for elemental analysis

13. Secondary lon Mass
Spectroscope

Used for elemental analysis

. Grinding Machines

. Angle Lapping

. Evaporation

. Diamond Cutter
(Cross Section Gutter)

. Molding System

. Jet-Etching System

. Etching Solution

. Hot Plates

. Ventilation Hoods

Decapsulation
System

A ON=

©oOo~NOO,

Used to decapsulate devices,
to cut the cross section of die,
to remove a surface layer.
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Equipment for failure analysis (Continued)

3. Ovenn for Oper Life Test
4. Humidity Oven
5. Vibration System

Category Item Application
1. Curve Tracer Used to measure electrical
Electrical 2. TR, IC, MOS Tester characteristic of devices,
Test 3. ESD Simulator to establish the cause of failure.
4. LCR Meter
5. DC-Analyzer
6. Noise Tester
7. Logic State Analyzer
8. Manipulator Probe Ssytem
9. Electron Beam Tester
10. Hot Electron Analyzer
11. I.R Scope
Stress 1. Temperature Probe System Used to stress or cure the failed devices
Test 2. Constant Temperature Oven to identify a failure mechanism.

This is a very important tool for analyzing
degradation phenomena and intermittent
failures.
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Methods and Equipment for Failure Analysis

Item

Contents of Inspection

Equipment for Analysis

External Visual
Check

e Condition of Lead, Plating, Soldering,
Welding Area

¢ Mark, Date Code

¢ Package damage

* Solderability

® Sealing

Stereo-Optical-Scope x 40
Optical Microscope x 100
Helium Leak Detector
Gross Leak Detector
(Using Fluorocarbon)

Electrical Test

® DC Parameter, AC Parameter Test
¢ Function Test
¢ Margin Test of Voltage and Temp.
¢ Diode Characteristics between Each
Pin
¢ Disconnection, Short Circuit and /
or Electrical Characteristic
detected by the above Inspection

IC Tester

Curve Tracer (HP4145)
Oscilloscope

DC Power Supply

Oscillator (Sine Wave Pulse)
Heat-Gun, Cooling Gas Spray
Thermo-Spot

observed after decapping

Radiography e Internal Structure of Device is Soft X-Ray
Checked Non-Destructively
Decapping ¢ Internal Structure is Metal Cutting Scissors, Nippers

Cap opener, plastic etcher,
Hot plate, Drill, HNO3

Internal Visual
Check

* Detection of Defective Spot on the
Chip Surface

* Detection of Discrepancy of Internal
Connection (Metallization, Wire Bond
-ing, Etc.)

e Electrical Characteristics are
Checked by Mechanical Prober

* Detection of Hot Spot

* Existence of Foreign Material

Optical Microscope

Micro-Prober
SEM

Laser Cutter

Infrared Micro Scanner
Thermal Piotter
Infrared Microscope

Internal Structure
Analysis

* Cross Sectional Analysis of Chips
to Observe Diffusion Layer of
Oxide Film

¢ Analysis of Metallic Elements

* Removing of Over-Coating Glass and
Aluminum Metallization

Optical Microscope

SEM, MAX, AES, SAM, IMA
Spectrometer

Micro-Prober

Simulation Test

® Operational Test on Actual
Equipment

Actual Electronic Equipment
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4.3 FAILURE MODE EFFECT ANALYSIS (FMEA)

Failure Mode Effect Analysis is a method used for checking if measures are taken against every possible failure in the
design, the manufacturing process, the operating method, etc. For this analysis, factors such as design, manufacturing
process, packaging, and operating method are divided into small units, and its functions are clearly defined. All possible
failure modes are listed for each item, its effect on the product and the cause of each failure is examined. Each item
is then evaluated to clarify the corrective actionto be taken.
Table shows an example of FMEA in the manufacturing process of plastic encapsulated MOS LSI. The incident
column pertaining to the Evaluation Points show the failure rate; Effectiveness column shows the impact ot the ettect
by the failure of the product, device, or system; and Detectability shows the rate of detection of the failure. These are
individually graded on the basis of ten points. The result is then evaluated by multiplying the points. The larger value
indicates the importance of the item. A counterplan for each item is then specified and action taken.

Manufacturing Process FMEA Example (Plastic Encapsulated Products)

Process Name
(Process
Function)

Failure Mode

Failure Effect

Failure Cause

Counterplan

Al metallization

Improper thickness
Lack of Al wiring
Breakage defect

Electromigration
open circuit

Operator’s mis-
handling, dirt/foreign
matter attachment,
poor adjustment of
equipment

Improvement and adjustment
of written working process,
dust control of clean room,
SEM test in the process

Glassivation

Lack of glassivation
film, failure film
thickness

Increased leak current,
improper operation

Dirt/foreign matter
attachment, operator’s
mishandling

Dust control of clean room,
improvement and adjustment
of written working process

Visual Inspection

Scratch, die crack, dirt,
spot, residual resist

Open circuit, increased
junction leak current

Mishandling of wafer,
Misclearning of water

Improvement and adjustment
of written working process

improper bonding
position, shorted
bonding wire

circuit

Assembly Process | Die crack Increased junction leak | Poor adjustment of Corrective action to device
Die Selection current, improper equipment, operator’s | control operator, improvement
operation mishandling and adjustment of written
working process
Die Bonding Die crack Open circuit, increased | Operator’s mishandling | Corrective action to device
Die floating junction leak current, temperature too low control operator, improvement
improper operation and adjustment of written
working process, visual
inspection
Wire Bonding Open bonding, Open circuit, short Poor bonding strength, | improvement and adjustment

operator’s mishandling,
poor adjustment of
equipment, looped
bonding wire, shape
defact

of written working process,
corrective action to device
control operator, visual
inspection
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Manufacturing Process FMEA Example (Plastic Encapsulated Products) (Continued)

Process Name
(Process
Function)

Failure Mode

Failure Effect

Failure Cause

Counterpian

Sealing (Resin)

Open bonding wire,
shorted bonding wire,
package crack,
corrosion

Open circuit, short
circuit, defective
appearance

Poor adjustment of
equipment, insufficient
cure

Ditto

Lead Surface
Treatment
(plating)

Poor metal-plating
thickness, dirt

Poor soldering, poor
contact

Operator's mishandling
poor adjustment of
equipment, insufficient
cleaning

Adjustment of written working
process, corrective action to

control operator

Lead Formation

Abnormal shape, broken
lead

Failure inserting-in the
printed substrate poor
operation

Operator's mishandling
poor adjustment of
equipment

Ditto

Marking

Marking error illegible
marking

Operating destruction

Operator’s mishandling
insufficient cure

Improvement and adjustment
of written working process

¢ SAMSUNG
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LINEAR ICs

PRODUCT GUIDE

1. FUNCTION GUIDE
1.1 Audio Application
A. FM Front End

Function Use
Type Package Remark
RF 0sC MIXER RIC Car Hi-Fi
KA2249/D 7 SIP/§ SOP * * * * Vec=2~7V
KA22495 9 SIP/14 SOP * * * * * Vee=16~6V
KA22496 9sIP * * * * * Vec=1.6~6V
B. FM/AM RF, IF and Detector System, AM Tuner System
. Function Use
Type Package AMRF | AMIF | AM | FM IF | FM . Remark
CONV | AMP | DET | amP | pET | SM | RIC | Car | Hi-Fi
KA22461 19 ZSIP . * * * Vec=8~15V
KA2243 16 DIP * * * * * * | Veo=3~14V
KA2244 9 SIP . . . Voo =8~16V
KA22441 16 ZSIP . . * Voo =6~14V
KA2245 7 SIP * - Vee=8~15V
KA2247 16 DIP * * * * * * Veg=3~ 8V
KA22471 16 DIP * * * * * * Vec=3~ 8V
KA2248A/D | 16 DIP/16 SOP * * * * . . Veg=1.8~6V
C. FM Stereo Muitiplex Decoder
Lamp | VCO | Sep. Use
Type Package PLL Driver | Stop | Cont. | mic | Gar | HiFi Remark
KA2261 16 DiP * * * * . * Sep =45dB
KA2262 16 ZSIP . . . * . SNC/HCC
KA2263 9 sIP * * * * * Sep =45dB
KA2264/D | 9 SIP/16 SOP * . * * Vee=1.8~5V
» * * . . VCO Non-
KA2265 16 DIP Adjusting MPX
. " . . . Pilot Canceller
KA2266 16 ZSIP SNCHCC

1 New Product
tt Under Development
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LINEAR ICs

PRODUCT GUIDE

D. Audio Power Amplifier

Vee Output Power Use
Type Package — Remark
(V) | R.=4 ohm | R.=8 ohm | RIC | Car | Hi-Fi
6 0.5W
KA2201/N/B 8 DIP * Vee=3~14V
9 1.2W
KA2206 12 DIP/F . 9 23Wx2 * Vec=4.5~11V
KA22062S 12 SIP HIS 12 45W x 2 * Vec=6~15V
KA22063S 12 SIP HIS 12 | 45Wx2 * Vee=6~15V
+1KA22065 12 SIP HIS 12 | 46Wx2 |- Voo =6~ 15V
KA2214 14 DIP H/S 9 1.2Wx2 . Voc=3~13V
KA2209 8 DIP 3 [ 110mWx2 * Vec=1.8~9V
KA2210 12 SIP H/S 13.2| 55Wx2 * Vee =10~ 16V
KA22101 12 ZSIP H/S 13.2 23W * Vec=9~18V
tKA22102 17 ZSIP HIS 132 15Wx2 * Vec=9~18V
1KA22103 17 ZSIP H/S 13.2 19W x 2 * Vec=9~18V
KA2211 12 SIP HIS 132 58Wx2 * Voc=10~18V
KA2212 9 SIP 6 0.5W * Vec=35~12V
LM386/S/D |8 DIP/9 SIP/8 SOP| 6 0.325W * Vec=4~12V
. N Included
KA2213 14 DIP H/S 6 1w Pre-Amp with ALC
. Included
TKA22130 16 DIP 6 1w Pre-Amp with ALC
Vcc = 1.8—3.6\/
KA22131 24 SOP 3 69MW x 2(R. = 16Q) * Included
Auto Reverse Pre-AMP
ch =1 8 d GV
KA22134 16 DIP 3 27mW x 2(R, = 32Q) * Dual PRE + POWER AMP
with Volume Control
Vcc = 2 -~ 75V
N Dual PRE-POWER AMP
KA22135 22 SDIP 3 28mW x 2(R. = 32Q) and DC Motor
Speed Controller
Vec=2~5V
28mW x 2 . Dual PRE-POWER AMP
TKA22136 28 SOP 8 (RL=3290) with Volume Control and
DC Motor Speed Controller
- * Vec=2~16V
KA8602 8 DIP/8 SOP 6 300mwW (R, =320) R, = 82~ 1000

1 New Product

+t Under Development
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LINEAR ICs PRODUCT GUIDE

E. Pre-Amplifier

Use
Type Package Function Remark
R/C | Car | Hi-Fi
KA1222 8 SIP Dual Pre-amplifier * Vee=25~6V
KA2220 9 SIP Pre-amplifier with ALC * * Vec=35~14V
KA2221 8 SIP Dual Pre-amplifier * * * Included Voltage Regulator
KA22211 8 SIP Dual Pre-amplifier * * * | Vee=5~14V
KA2223 16 DIP 5 Band Mono Graphic EQ AMP | * * * Ve =5~13V
KA22231 28 SOP 5 Band Dual Graphic EQ AMP * Voo =1.6~6V
KA22232 20 SOP 3 Band Dual Graphic EQ AMP * Vec=16~6V
KA22233 22 DIP 3 Band Dual Graphic EQ AMP * * * Voo =5~15V
KA22234 24 ZSIP 5 Band Dual Graphic EQ AMP * * * | Vee=35~14V
KA22235 18 ZSiP 5 Band Mono Graphic EQ AMP | * * * Vee =35~ 16V
KA2224 14 DIP Dual Pre-amplifier with ALC * * Vee=4~13V
KA22241 9 SIP Dual Pre-amplifier with ALC * Vec =45~ 14V
\ KA22242 10 SIP Dual Pre-amplifier with ALC * Vee=4~12V
KA2225/D | 16 DIP/16 SOP | Dual Pre-amplifier with Mute * Veo=16~5V
KA22261 16 DIP Dual Pre-amplifier with ALC * * Included REC AMP
KA2228 21 ZSIP Dual Pre-amplifier system * * Voc=35~7V
T1KA22291 24 SDIP Quad Pre-amplifier system * * Vec=5~14V
KA7226 14 DIP Dual Pre-amplifier with ALC > * Vee=3~16V |
F. LED Level Meter Driver
Type Package Function Remark
KA2281 16 DIP 5 Dot dual red/yellow/green LED driver VU scale, input amplifier
’7 ot dual realyetiow/gre Reference voltage included
. VU scale, input amplifier
KA2283 16 DIP 5 Dot dual red/yellow/green LED driver Reference voltage included
. VU scale
KA2284 9 SIP 5 Dot mono green LED driver Reference voltage included
. VU scale
KA2285 9 SIP 5 Dot mono red LED driver Reference voltage included
. Linear scale
KA2286 9 SIP 5 Dot mono red LED driver Reference voltage included
. Linear scale
KA2287 9 SIP 5 Dot mono green LED driver Reference\voltage included
KA2288 16 DIP 7 Dot mono LED driver VU scale

Reference voltage included

t New Product
1t Under Development
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G. Music Selector

Type Package Function Remark
KA2230 22 DIP 9-Program Random Selector Vec=5~14V
KA2231 9 SIP Audio Level Sensor Vee=3.5~14V

H. 1 Chip Radio
Type Package Function Remark
KA22421/D 16 DIP/16 SOP AM 1 Chip Radio Vec=2~5V
T1KA22426 28 SOP AM/FM 1 Chip Radio | Vee=1.6~6V
KA22427 16 DIP AM/FM 1 Chip Radio Vec=3~12V
tKA22429 16 SOP FM 1 Chip Radio Vec=1.8~6V
T1KA2292 24 SDIP AM/FM TUNER + MPX Vee=1.8~7V
T1KA2293 24 SDIP AM/FM TUNER + MPX Vec=1.8~7V J
l. Noise Reduction

Type Package Function Remark

KA2271 16 DIP Dolby B Type Vec=8~16V
tKA22711 16 DIP Dolby B Type | Vee=5~16V
tKA22712 16 DIP Dolby B Type Vec =6.5~16V

KA2272/D 16 ZSIP/16 SOP FM Noise Canceller | Vec=8~15V

KA2273 14 DIP DNR for Car Stereo Vec=4.4~18V

J. DC Motor Speed Control
Type Package Function Remark

KA2401 8 DIP DC Motor Speed Controller Vee=4~12V
KA2402 8 DIP DC Motor Speed Controller Vee=1.8~8V
KA2404 TO-92L DC Motor Speed Controller Vec=4~12V
KA2407 TO-126 DC Motor Speed Controller Vee=3.5~14.4V

¢ SAMSUNG
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LINEAR ICs PRODUCT GUIDE

1.2 Digital Audio Application

A. CD Player
Type Package Function Remark
Dual Amp for CDP Voo =15V,
KA9256 10 SIP HIS Motor Driver Vee= — 15V
Dual Amp for CDP _
KA9257 12 SIP H/S Motor Driver Voo =5V
KA9255 22 SOP PWM Motor Driver for CDP Vee=3.5~12V
+KS5990 80 FQP |1=6K SRAM + Digital Signal Voo = 5V
rocessor
TKS5991 80 FQP Processor Voo = 3.4V
TTKA9210 80 FQP 16K SRAM + DSP + Digital Out 1 Veo=5V
+TKA8309 48 QFP Servo Signal Processor Ve =5V
1KA9201 30 SOP RF AMP for CDP Vee =5V
1TKDAO313 20 SOP 13 Bit D/A Converter Voo =5V
+KDAO316 20 DIP/20 SOP 16 Bit D/A Converter Ve =5V J
B. DAT
Type Package Function Remark
1+1KA9301 44 FQP |Pre Signal Processor Vo =5V
TTKA9302 28 FQP Data Strobe Vee =5V
1+1KA9310 100 FQP Digital Signal Processor Voe=5V
tTKA9320 80 FQP Servo Control Voo =5V
C. y-COM
Type Package Function Remark
Digital Tuning System (DTS) Vee=5V,
11KS55C232 64 FQP for Car Stereo Vee= -5V
80 FQP System Control for CDP Voo =5V,
11KS56C820 Q ystem Control for Vee= —5V
Vee=5V,
+1KS56C460 64 SDIP System Control for CDP Vee= —5V

+ New Product
1t Under Development
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PRODUCT GUIDE

1.3 Toy Application

Function atini

Device | TBW [ Stop | R Tum | Turbo | | ro9¢ | VoV (:;) c)pl‘-"la::de ? Application
Ka2s | 0 ] 0| o 9SIP | 2510 65 RF 3 Function RC TOY CAR (RX)
KAZ4 | 0 | O 9SIP | 2510 65 AF 2 Function RC TOY CAR (RX)
KAZWSA| O | O | © 12SP | 318 5 | RF+PWM |3 Function RC TOY CAR (RX)
KA2306A1 O | O e} e} 14 DIP 318 | 58 RF +FM 3 Function + Turbo (RX)
KA209 | O | O | O | O | O | 16DIP| 318| 58 | RF+FM+PWM |7 Function RC TOY CAR (RX)
KA3t0 |0 |0 | 0| o | o | osp| en RF + FM + PWM | KA2309 Transmitter
kazstt |0 | o | o o | o | 16DP| 318| 65 |RF+FM+PWM g_‘,’: $ﬂ:‘n°';‘|’1“s?; Ts?at efAR (RX)
ka2 (0|0 | 0] o0 | o | 9P| 6w RF + FM+ PWM | KA2311 Transmitter
kA1 | 0 | O | 0] o | o | 9sP| 62 RF + FM+ PWM | KA2309/11 Transmitter

1 New Product

11 Under Development
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LINEAR ICs PRODUCT GUIDE

2. CROSS REFERENCE GUIDE

Application SAMSUNG SANYO TOSHIBA |MATSUSHITA ROHM Others
KA2201/N | LA4145 AN7116 BAS527 *TBA820M 2
KA2201B LA4145 AN7116 BA527 *TBA820M
Power Amplifier KA2212 *1LA4140 *TA7313AP |*ANT7112 BA526
KA22101 *TA7250BP
KAB8602 MC34119
LM386 TA7336P BA546 *LM386/*NJM386
KA2206 |*LLA4182/3 TA7769P AN7143 BA534 TEA2025
KA22062 *TA7283AP BA5406
KA22063 *TA7282
T1KA22065 *TAB8207
KA2209 LA4530 TA7376P AN7118 *TDA2822M
Dual Power Amplifier KA2210  |*LA4445 TA7227P ANT7147 BA532
1KA22102 *TAB205
1KA22103 *TA8210
KA2211 LA4440 *TA7240AP | AN7178 BA532
. KA2214 *uPC1263C
! EQ AMP + Power KA2213 *LA4160 TA7628P uPC1165C
KA22130 |(*LA4160 TA7628
KA22131 | LA4560M *BA3502F
KA22134 *TA8119P
Dual EQ AMP + Power KA22136 "LAGE37D
1KA22136 *LAG665
EQ AMP +ALC KA2220 *LA3210 *TAT137P AN7320 *BA333 #PC1158H
. KA1222 *LA3160 TA7312P *M51521L
Dual EQ AMP KA2221 *LA3161 *TA7375P AN7310 *BA328 *M5152L
KA22211 |*LA3160 TA7312P *M51521L
KA2223 |*LA3600 *TA7796P *M5226P
KA22231 LA3610M TK10586M
Graphic EQ AMP KA22232 TK10580M
KA22233 AN7330K
KA22234 *BA3822L
KA22235 *BA3812L
KA2224 |*LA3220 AN7312 BA343
KA22241 LA3225/6N | *BA3308 M51544L
KA22242 LA3225/6N *BA3312N M51544L -
Dual EQ AMP+ALC KA22261 *TA7668BP
KA7226 *TA7658P AN7312 BA343
KA2228 *TA7T417P BA3416BL
Quad EQ AMP +TKA22291 TAB189N M51166P
Dual EQ AMP + Mute KA2225 LA3230 *TA7709P/F | AN7315 BA3304
. KA2230 LC7517 TC9167P *IR3R24
Music Selector
KA2231 *LA2010 TA7341P ANG262N/3N | BA335
AM 1 Chip Radio KA22421 *TA7641BP *CIC7641
11KA22426 *CXA1019
AM/FM 1 Chip Radio KA22427 *TA7613AT *TDA1083/*ULN2204
KA22429 *TDA7021T
AM/FM IF + DET KA2243 . *BA4220 | *HA12413
+ New Product 11 Under Development * Direct Replacement
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Audio ICs (Continued)

Application SAMSUNG SANYO TOSHIBA | MATSUSHITA ROHM Others ‘
KA2244 *TA7303P AN278 *BA404
FM IF + DET KA22441 *LA1140 AN7277 *BA4110
KA2245 *LA1150 | *TA7130P *BA403 *uPC1028H
AM Tuner System KA22461 LA1135 TA7402P AN7250S *uPC1215V
KA2247 *LA1260 AN7223 *BA4260
AN Tuner + AMFMIF ™ azoa71 “TAT640AP | AN7223
KA2248A LA1270 | *"TA7687AP BA4228L
KA2249 LA1180 TA7335P *AN7213 BA4402
FM Front End KA22495 *LA1185 | *TA7358AP | *AN7205
KA22496 *TA7358P _
KA2261 *LA3361 | *TA7604P *AN7410 *BA1330 *HA11227/*yPC1197C
| KA2262 *LA3370 | TA7401AP | AN7417 BA1356
FM Stereo Multiplex KA2263 *TA7343AP | *AN7420
Decoder | KA2264 LA3330 [ *TA7342P | *AN7421 BA1360
KA2265 | *LA3410 TA7413AP AN7470
| KA2266 | °LA3375 | TA7401AP
KA2271 | TA7719P *CXAT101P |
1KA22711 *CXA1163
Noise Reduction 1KA22712 *CXA1102
KA2272 *LA2110
KA2273 *LM1894
11KS55C232 *uPD1719
#-COM 11KS56C820 CXP5024
+1KS56C460 | LC652001
KA2281 *TA7666P IR2E27
KA2283 *TA7667P
LED Lever Meter KA2284 * *LB1403 TA7366P *AN6884 *BA6124
Driver KA2285 | *LB1423 | TA7366P *BA6137
KA2286 *LB1433 BA656
KA2287 *LB1413 *BA6125
KA2288 *IR2E02
11KA2292 *TA8167
AM Tuner + MPX 11KA2293 “TAB122
KA2401 *uPC1470H
Motor Speed KA2402 *LA5521D
Controller KA2404 ~4PC1470H
KA2407 *ANG651 uPC1470H
KA9256 *TA7256
1KA9257 *BA6290
CDP 1KA9255 *BA6280
1KA9201 *CXA1081Q
1KA8309 *CXA1082Q
1KS5990 LC7860 CXD1167
1KS5991 CXD1247
t1KA9210 CXD1135 + SRAM
T1KDA0313 *CXD1140
KDAOQ316 *LC7881 *CXD1161
T1KA9301 *HA12133MP
DAT 11KA9302 *HA12062
11KA9310 *HD49212
11KA9320 *HD49011A

1 New Product

1t Under Development

* Direct Replacement
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PRODUCT GUIDE

3. ORDERING INFORMATION

KA

0000X X

PACKAGE TYPE (SEE BELOW)

OPERATING TEMP IC'S ONLY
BLANK: SEE INDIVIDUAL SPEC
C:0~70°C

| : -40~85°C

M: -55~ +125°C

DEVICE NUMBER AND SUFFIX (OPTIONAL)
X: IMPROVED VERSION

DEVICE FAMILY

DEVICE FAMILY (SEE BELOW)

TRANSISTOR / FET INTEGRATED CIRCUIT PACKAGE TYPE
DKS  DALINGTON TR KA LINEAR IC IC’S ONLY

« IRF - MOS POWER KF J-FET OP AMP

« IRFA  MOS POWER, TO-126 KG GATE ARRAY D SOP

« IRFPF  MOS POWER, TO-3P KS CcMoS ic DT D-PACK

e KSA PNPTR KT TELECOM J CERAMIC
KSB  PNP TR o LM NATIONAL K TO-3P
KSC  NPNTR « MC MOTOROLA L Lcce
KSD  NPNTR o NE SIGNETICS N PLASTIC

e MMBT TR, SOT-23 SA LINEAR ARRAY PL PLCC

o MMBTA TR, SOT-23 sSD H.D AND LINEAR ARRAY R TO-126

« MMBTH TR, SOT-23 KSV  A/D-D/A CONVERTER T TO-220

« MPS TR, SOT-23 KAD  A/D CONVERTER z TO-92

e MPSA TR, TO-92 KDA  D/A CONVERTER v TO-92L

e MPSH TR, TO-92 w zZIP

¢ PN TR, TO-92 s SIP
SSH  MOS POWER, TO-3P G BARE CHIP
SSM  MOS POWER, TO-3 E SSM
SSP  MOS POWER, TO-220

o TIP BIPOLAR TR

e 2N TR

« NOTE: Direct-Replacement parts for products initiated by other manufacturers.

< SAMISUNG »
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Device Function Package Page
KA1222 Dual Low Noise Equalizer Amplifier 8 DIP 55
KA2201 1.2W Audio Power Amplifier 8 DIP 59
KA2201B 0.5W Audio Power Amplifier 8 DIP 63

- KA2206 2.3W Dual Audio Power Amplifier 12 DIP IF 66
KA22062 4.5W Dual Power Amplifier 12 SIP H/S 74
KA22063 4.5W Dual Power Amplifier 12 SIP HIS 81
KA22065 4.6W Dual Power Amplifier 12 SIP H/S 87
KA2209 Dual Low Voltage Power Amplifier 8 DIP 920
KA2210 5.5W Dual Power Amplifier 12 SIP HIS 93
KA22101 23W Power Amplifier 12 SIP H/S 98
KA22102 15W Dual Power Amplifier 17 ZIP H/S 105
KA22103 19W Dual Power Amplifier 17 ZIP H/S 111
KA2211 5.8W Dual Power Ampilifier 12 SIP HIS 117
KA2212 0.5W Audio Power Amplifier 9 SIP 122
KA2213 One-Chip Tape Recorder System 14 DIP H/S 127
KA22130 One-Chip Tape Recorder System 16 DIP 134
KA22131 Dual Pre-Power Amplifier for Auto Reverse 24 SOP 138
KA22134 Dual Pre-Power Amplifier with DC Volume Control 16 DIP 145
KA22135 Dual Pre-Power Amplifier and DC Motor Speed Controller 22 SDIP 150
KA22136 Dual Pre-Power Amplifier, Volume Controller and

DC Motor Speed Controller 28 SDIP/28 SOP 155
KA2214 1W Dual Power Amplifier 14 DIP H/S 159
KA2220 Equalizer Ampilifier with ALC 9 SIP 164
KA2221 Dual Low Noise Equalizer Amplifier 8 SIP 169
KA22211 Dual Low Noise Equalizer Amplifier 8 SIP 173
KA2223 5-Band Graphic Equalizer Amplifier 16 DIP 177
KA22231 5-Band Dual Graphic Equalizer Amplifier 28'sQP 183
KA22232 3-Band Dual Graphic Equalizer Amplifier 20 SOP 187
KA22233 3-Band Dual Graphic Equalizer Amplifier 22 DIP 191
KA22234 5-Band Dual Graphic Equalizer Amplifier 24 ZSIP 195
KA22235 5-Band Graphic Equalizer Amplifier 18 ZIP 199
KA2224 Dual Equalizer Amplifier with ALC 14 DIP 204
KA22241 Dual Equalizer Amplifier with ALC 9 SIP 211
KA22242 Dual Equalizer Pre-Amplifier with ALC 10 SIP 216
KA2225 Dual Pre-Ampilifier for 3V Using 16 DIP/16 SOP 224
KA22261 Dual Equalizer Amplifier with Ree AMP 16 DIP 229
KA2228 Dual Equalizer Amplifier System 21 ZSIP 235
KA22291 Quad Equalizer Amplifier for Double Cassette 24 SDIP 245
KA2230 9-Program Music Selector 22 DIP 250
KA2231 Audio Level Sensor 9 SIP 257
KA22421 AM 1-Chip Radio 16 DIP/16 SOP 262
KA22426 AM/FM One-Chip Radio 28 DIP/28 SOP 272
KA22427 AM/FM 1-Chip Radio 16 DIP 276
KA22429 FM One-Chip Radio 16 SOP 285
KA2243 AM/FM IF System 16 DIP 290
KA2244 FM IF System for Car Radio 9 DIP 296
KA22441 FM IF System for Car Stereo 16 ZSIP 300
KA2245 FM IF System for Car Radio . 7 SIP 308
KA22461 Electronic Tuning AM Radio Receiver for Car Stereo 19 ZSIP 312
KA2247 FM IF/AM Tuner System 16 DIP 317
KA22471 FM IF/AM Tuner System 16 DIP 322
KA2248 3V FM IF/AM Tuner System 16 DIP/20 SOP 327
KA2249 FM Front End Portable Radio 7 SIP/8 SOP 332
KA22495 FM Front End for FM Band 9 SIP/14 SOP 336
KA22496 FM Front End for TV Band 9 8IP 344
KA2261 FM Stereo Multiplex Decoder 16 DIP 352
KA2262 FM Stereo Multiplex Decoder for Car Stereo 16 ZSIP 357
KA2263 FM Stereo Multiplex Decoder 9 SIP 367
KA2264 FM Stereo Multiplex Decoder . 9 SIP/16 SOP 371
KA2265 Vco Non-Adjusting FM Stereo Multiplex Decoder 16 DIP 376
KA2266 MPX for Car Stereo 16 2IP 382
KA2271 Dolby B-Type Noiseé Reduction Processor 16 DIP 386
KA22711 Dolby B-Type Noise Reduction Processor 16 DIP 393
KA22712 Dotby B-Type Noise Reduction Processor 16 DIP 400
KA2272 FM Noise Canceller 16 ZSIP/16 SOP 407
KA2281 5-Dot Dual Led Level Meter Driver 16 DIP 413
KA2283 5-Dot Dual Led Level Meter Driver 16 DIP 416
KA2284/85 5-Dot Led Level Meter Driver 9 sIP 420
KA2286/87 5-Dot Led Linear Level Meter Driver 9 sIP 423
KA2288 7-Dot Led Level Meter Driver 16 DIP 426
KA2292 AM/FM Tuner+ MPX 24 SDIP 429
KA2293 AM/FM Tuner + MPX 24 SDIP 433
KA2401 DC Motor Speed Controlier 8 DIP 437
KA2402 Low Voltage DC Motor Speed Controller 8 DIP 443
KA2404 DC Motor Speed Controlier TO-92L 450
KA2407 DC Motor Speed Controller TO-126 456
KA7226 Dual Equalizer Amplifier with ALC 14 DIP 460
KA8602 Low Voitage Audio Amplifier 8 DIP/8 SOP 466
LM386 Low Voltage Audio Power Amplifier 8 DIP/8 SOP 473




KA1222 LINEAR INTEGRATED CIRCUIT

DUAL LOW NOISE EQUALIZER AMPLIFIER

The KA1222 is a monolithic integrated circuit consisting of a
2-channel pre-amplifier in a 8-pin plastic single in line package.
Minimum operating voltage is 2.5 volts, thus it is suitable for low
voltage application.

FEATURES

* Wide operating supply voltage range (2.5V ~6V).
* Low noise (Vy =1.0. V: Typ).

¢ High channel separation.

¢ Good ripple rejection ratio.

¢ Minimum number of external parts required.

8 SIP

ORDERING INFORMATION

SCHEMATIC DIAGRAM
Device |Package |Operating Temperature
KA1222 8 SIP -20 ~ +70°C
®
§n 3 I
D7
—l Q3 Qs
—F
" K‘” c
Qs
$: Ro
®©
©.0) 06

Fig. 1
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KA1222 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage 1 Vee 7.5 v
Power Dissipation P4 200 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =4V, RL=10KQ, Ry=600%, f=1KHz, NAB, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 2.0 6.0 mA
Voltage Gain (Open Loop) Avo 65 80 dB
Voltage Gain (Closed Loop) Ay Vo=0.2V 33 35 37 dB
Output Voltage Vo THD=1% 0.4 0.7 V'
Total Harmonic Distortion THD Vo=0.2V 0.1 0.3 %
Input Resistance R 150 KQ

. . Ry=2.2KQ
Equivalent input Noise Voltage Vi BW (—3dB)=15Hz ~ 30KHz 1.0 2.0 wv
Cross Talk CT Ry=2.2KQ 50 65 dB
TEST CIRCUIT

vce
av

)
)

[o74
104/6.3Y
d OUTPUT 1
RL
Q10K
Co
+ 10463V
INPUT20 OUTPUT 2
AL
10K

£ SAMSUNG .
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KA1222 LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE

- T+ 10 : :
1T 7 T
T 7 5 ;,
5 Vee =4V T . Voo
RL=10KQ
3 - 44 QS 3 —-RL=10KQ
R =6000 E Rg=6000
- 1 o=
w 2 35dB/KHz S AV =35dB/1KHz T n
g | @
£ 10 S 10
Pl V4 o
3 y e H
- 5 7 y 7 o 5
5 7 7 H [
a 7 T
2 'S z
3 2 LS / 32
£ Al /! 5
g o S = o1
» S, g N =100Hz
i y o
5 - 7 s Kz ———
1z
3 VA a | 1KH
2 % 2 + +
// ]
001 / b, 001 L | 1]
00123 5 01 23 510 235 10 2 35100 01 2 3 5 10 2 3 5 10
Vi (mV), INPUT VOLTAGE Vo (V), OUTPUT VOLTAGE
VOLTAGE GAIN-FREQUENCY CROSS TALK-FREQUENCY
100 TR T 20 T T e
i HE O AR . i | X
o He ool “ M | [ . .
CNF=1004F ' : ; Vec=av | i | i
" (2400 Short) Avo | S 30 om0k e i
T ; i Rg=2.2KD
;CNs=m Av=35dB i
! (2400 Short), Voo02V
=z ) i 40 |-
< i . X \
s i 4
: ) : \
L a |
5 so ™ Q so ;
g \\ 53
g« N ; 8 \
R N 5 60
Av(NAB)
Ll sl Channel 1,2
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KA1222 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-SUPPLY VOLTAGE QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE

100 50
90 [T RLut0KO Visi
Rg=6000 B

80 || f=1KHz é 40

. 3
; E

80 2 a0
g 5

i §
g 820
kY 3
2 30 i /

4 /

20 gw

10

° ° .

2 3 . s 6 7 2 3 4 5 6 7
Vee (V), SUPPLY YOLTAGE Vec (V), SUPPLY VOLTAGE

TYPICAL APPLICATION CIRCUIT

- *ﬁ‘:ﬁ‘" o v R
47K 001 1450V
B 3300p
68K
0018,
—w| o--{aswp}— o— power
47K 150V
N
Y N
mKi;‘ﬂS"V
N
N
1450V}
SW (PLAY/REC): PLAY
+ + EY
R/P Head 24TV oy g |8
-l < 4 s ¢ sL1°
Mp-[-l-zzoop $ee 3ee seKg  gsex =

Fig. 3
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KA2201 LINEAR INTEGRATED CIRCUIT

1.2W AUDIO POWER AMPLIFIER 8 DIP

The KA2201 is a monolithic integrated audio amplifier in a 8-pin
plastic dual in line package designed for audio frequency class
B amplifiers.

FEATURES

* Wide operating supply voltage (3V ~14V)
* Medium output power.
Po=1.2W at Vcc =9V, R =82, THD=10%.
* Low quiescent circuit current (Icc =4mA: Typ).
¢ Good ripple rejection.
* Minimum number of external parts required.

ORDERING INFORMATION

Device |Package |Operating Temperature
SCHEMATIC DIAGRAM
KA2201 8 DIP
KA2201N -20 ~ +70°C
KA2201G | PELLET

G
Q;\L | Q2 Yy Qs Y - @
2 P - 3
| o
R2 :{ Yo '?—(m
Rs
Q2 Qs/ll Wy l ®
Q1 — Rs
o EE R3 ¥o: o b
D3 D4

Fig. 1
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KA2201

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 Vv
Qutput Peak Current lo 1.5 A
Power Dissipation Py 1.25 w
Operating Temperature Topr —-20~+70 °C
Storage Temperature Tstg -40~ +150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =9V, f=1KHz, R; =6009, R(=1200, R_=8Q uniess otherwise specified)
Characteristic Symbol Test Conditions Min | Typ Max | Unit
Quiescent Circuit Current loc V=0 4 12 mA
Vee =9V, RL=4Q, THD=10% 1.6
Ve =9V, R =802, THD=10% 0.9 1.2
Output Power Po Vec =6V, R =492, THD=10% 0.75 w
Vec =6V, RL=8Q, THD=10% 0.4 05
Vee=12V, R =802, THD=10% 2
Total Harmonic Distortion THD Po = 500mW 0.3 1.0 %
Voltage Gain (Open Loop) Avo Ri=0 75 dB
Voltage Gain (Closed Loop) Av R¢=1200 33 36 39 dB
Input Resistance Ri 5 MQ
. Rg = 10KQ
Output Noise Voltage Vo BW (— 3dB) = 50Hz ~ 20KHz 0.3 1.0 mV
TEST CIRCUIT o vee
C2 bt 4 .1. Ca
10016V na:; 56 /; (A1
+
INPUT C7 282 10016V
H ouTPUT
Cs
4704116V
R1 e
10K$ ! RL
i 80
Cs i
o 47410V qla
i
/J7 Fig. 2
60
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KA2201

LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT—SUPPLY VOLTAGE
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KA2201

LINEAR INTEGRATED CIRCUIT

POWER DISSIPATION-OUTPUT POWER
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o

Voe=ov ||
R=8a | |
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ed
o

8
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o N
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e
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KA2201B LINEAR INTEGRATED CIRCUIT

0.5W AUDIO POWER AMPLIFIER 8 DI

The KA2201B is a monolithic integrated audio amplifier in a 8-pin
plastic dual in line package, designed for audio frequency class
B amplifiers.

FEATURES

* Wide operating supply voltage (3V ~12V).
* Medium output power.
Po=0.5W at V¢ =6V, R_=8Q, THD=10%.
* Low quiescent circuit current (Icc =3.5mA: Typ).
» Good ripple rejection.
¢ Minimum number of external parts required.
« Built-in bootstrap resistor R; (External resistor R; (562) of the

KA2201) ORDERING INFORMATION

Device |Package |Operating Temperature
KA2201B 8 DIP -20 ~ +70°C

SCHEMATIC DIAGRAM

I0)

2R
<

®

Ri1 Qz
Q1

(Z},
TEST CIRCUIT

—O0 Vce

INPUT O——

O OUTPUT

470016V

R2 RL
1 8

az Cs Cs
T a7u10v To.mM)

/;7 Fig. 2
& SAMSUNG &
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KA2201B

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 Vv
Output Peak Current lo 15 A
Power Dissipation Pd 1.25 W
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =6V, f=1KHz, Rg=600Q, R_=8Q unless otherwise specified)
Characteristic Symbol Test Conditions Min | Typ Max Unit
Quiescent Circuit Current lee Vi=0 35 7.0 mA
Vec=6V, RL=8Q, THD=10% 0.4 0.5
Vec=6V, RL=4Q, THD=10% 0.75
Output Power Po Vee=9V, R.=8Q, THD=10% 0.9 1.2 W
Voec =9V, RL=4Q, THD=10% 1.6
Vec=12V, R =82, THD=10% 2
Total Harmonic Distortion THD Po =100mW 0.3 1.0 %
Voltage Gain (Open Loop) Avo Ri=0 75 dB
Voltage Gain (Closed Loop) Ay R¢= 1200 33 36 39 dB
Input Resistance Ri 5 MQ
. Rg =10KQ
Output Noise Voltage Vno BW (= 3dB) = 50Hz ~20KHz 0.3 1.0 mV
POWER DISSIPATION-OUTPUT POWER POWER DISSIPATION-SUPPLY VOLTAGE
Ty 1.0
‘éfi‘azv 1] } l 8[17 uln
0.6 f=1KHz | R.=42
0.8
3 08 7 - 5 /
] q 3 / /
ﬁ 0.4 \\ g 0.6
2 N a /
g o3 i
: e an
g g /A
Fo2 § / v4
0.2 / //
-0.1
i
=
0 0 .
05 1 15° 2 4 8 12 16 20
Po(W), OUTPUT POWER VeelV), SUPPLY VOLTAGE
64
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KA2201B

LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
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KA2206

LINEAR INTEGRATED CIRCUIT

2.3W DUAL AUDIO POWER AMPLIFIER

The KA2206 is a monolithic inteygrated circuit consisting of a
2-channel power amplifier. It is suitable for stereo and bridge
amplifier application of radio cassette tape recorders.

FEATURES

¢ High output power
Stereo: Po=2.3W (Typ) at Vcc =9V, R.=40.
Bridge: Po =4.7W (Typ) at Vcc =9V, R =8Q.

* Low switching distortion at high frequency.

¢ Small shock noise at the time of power on/off due to a
built-in muting circuit

¢ Good ripple rejection due to a built-in ripple filter.

* Good channel separation.

* Soft tone at the time of output saturation.

¢ Closed loop voltage gain fixed 45dB (Bridge: 51dB) but availability

with external resistor added.
¢ Minimum number of external parts required.
* Easy to design radiator fin.

12 DIPIF

ORDERING INFORMATION

Device |Package | Operating Temperature
KA2206 |12 DIP/F -20 ~ +70°C
BLOCK DIAGRAM
PRE AMP POWER AMP
GND INPUT1 NF1 GND BS1 OUTPUT1 Vece
7 8 9 10 1 12
¢ ] l []
j: 50
AMA
SHOCK 10K
NOISE NP .
REJECTER INPUT OUTPUT <
AMP1 AMP1 3: oK
RIPPLE
Q FILTER
INPUT OUTPUT 3
AMP2 AMP2 FH0
r 10K
50

Le] 2]

bC INPUT2 NF2 POWER AMP
GND

Fig. 1

OuUTPUT2

A

BTL QUTPUT

¢ SAMSUNG
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KA2206 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 )
Power Dissipation Ps 4" W
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg —40~ +150 °C

*

Fin is soldering on the PCB

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =9V, f=1KHz Ry=600Q, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Operating Supply Voltage Vee 9 1 \"
Quiescent Circuit Current lec Vi =0, Stereo 40 55 mA

St 43 45 47 dB
Closed Loop Voltage Gain A ©re0 | Vi=—45dBm
Bridge 49 51 53 dB
Channel Balance cB Stereo -1 0 +1 dB
R.=4Q, THD=10%, | 1.7 2.3 w
Stereo
Output Power Po R.=8Q, THD=10% 1.3 w
Bridge | R =8%, THD=10% 4.7 w
N . %
Total Harmonic Distortion THD Stereo Po=250mW, R =49 0.3 15 °
Bridge 0.5 %
Input Resistance Ri 21 30 KQ
Ripple Rejection RR | Storeo Fa=00Vi= 1WomV- 1 | 46 B
t , Rg =00 0.3 1.0 "
Output Noise Voltage Vo Stereo, R m
Stereo, Ry =10KQ 0.5 2.0 mv
Cross Talk CcT Stereo, Ry =10KQ, V,=0dBm| 40 55 dB

& SAMSUNG o
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KA2206 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT: Stereo Amplifier

100,,116v
INP! H
uT1o— -  rore —OO0UTPUT1
1oou1sv 47016V
- .
7] [8] 10 11 L*cs
0.15
+J——Ovce
‘._.105
100016V
HRE ik
C1o Lr .
100,16V
INPUT 2 O 200168V e J_' - © OUTPUT 2
C7 470,18V
10016V /lo_ 15 AL
* (polyester film capacitor)
Fig. 2

TYPICAL APPLICATION CIRCUIT: Bridge Amplifier

Czwo,mev
INPUT .
[ 100,116V ove
* + +
’_L| e C3 Cs
UL 0154 £ 4%‘21 100016V
16V/77
KA2206 AL
4 'T% 2] 1 Cs
H R mounev
Cro it
10016V
o Y —
Cs 100u/16V c7
+{3L W 0,15,
Co 10016V

*(polyester film capagcitor)

Fig. 3
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KA2206 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN ADJUSTMENT

1. Stereo application

i) Fixed voltage gain
(Pin 9 connected to GND directly)

Av =20 log —2;—@8)

i) Variable voltage gain
(Rf and C1 connected with pin 9)

R1 (d8)

Av=20log

Rz +R¢

2. Bridge application

cs RL Cs

i) Fixed voltage gain (Pin 9 connected to GND directly)
Rz
Av =20 Iog-F + 6(dB)

i) Variable voltage gain (R; and C, connected with pin 9)

R2
Av=20lo + 6 (dB
¢ Rt +Rf (a8

$i SAMSUNG
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LINEAR INTEGRATED CIRCUIT

OUTPUT POWER-INPUT VOLTAGE
10 T

Ru=40
7 I"R,=6000
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KA2206

LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-FREQUENCY
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KA2206 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT ‘SUPPLY VOLTAGE QUIESCENT CIRCUIT CURRENT-AMBIENT TEMPERATURE
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KA2206

LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-FREQUENCY
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KA22062 LINEAR INTEGRATED CIRCUIT

4.5W DUAL POWER AMPLIFIER

The KA22062 is a monolithic integrated circuit consisting of a
dual power amplifier. It is suitable for portable radio cassette
recorders. .

FEATURES

¢ Dual power amplifier: 4.5W x 2 (Typ)

¢ Low quiescent circuit current; Icc = 19mA (Typ)
¢ High output

¢ Small pop noise at the power on

e Minimum external parts required

¢ Supply voltage range: Vec =6V~ 15V

¢ Including the thermal > tection circuit

¢ Connect H/S to GND

12 SIP HIS

BLOCK DIAGRAM ORDERING INFORMATION
Device Package | Operating Temperature
KA22062S | 12 SIP H/S
-20 ~ +70°C
KA22062G | PELLET :
Vce
1) BS1
INPUT1 C5>—
300 2 ) OUTPUT1
NF1 4\ AAA
j vy
0K
AAA.
yyy
RIPPLE (73 BIAS CIRCUIT
FILTER
THERMAL PROTECTOR
INPUT2 P
¥
300 _CH2 10) OUTPUT2
NF2 (8)—AAN
{11) Bs2
20KQ
AAA
vyyy
() )

) 9
PRE GNDD: EPOWER GND

Fig. 1
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KA22062

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Output Current (1CH) I, (peak) 25 A
Power Dissipation Pq 125 w
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tetg — 40~ +150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Voo =9V, R.=4Q, f=1KHz, Ry =600Q, unless otherwise specified)
Characteristic Symbol Test Conditions Min | Typ | Max | Unit
Quiescent Circuit Current loc Vi=0 19 45 mA
THD =10% 2.0 2.5 w
Output Power Po
THD =10%, Vec= 12V 45 w
Total Harmonic Distortion THD = 1W 0.2 1.0 %
Voltage Gain A Ry =820, Vo=0.775V 43 45 47 dB
(Closed Loop) " TRi=00, V,=0.775V 56 dB
Input Resistance R 30 KQ
Output Noise Voltage Vio | Rg=10KQ,BW(— 3dB) = 20Hz ~ 20KHz 0.3 | 1.0 mv
Ripple Rejection Ratio RR Ry =6002, f=120Hz, V,=300mV 54 dB
Cross Talk CT Rg = 10KQ, V,=0dBm 60 dB
N T
Input Offset Voliage Vs, V7 20 60 mvV
75
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KA22062 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
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KA22062 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT
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KA22062

LINEAR INTEGRATED CIRCUIT

POWER DISSIPATION-OUTPUT POWER
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KA22062 LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-OUTPUT POWER TOTAL HARMONIC DISTORTION-OUTPUT POWER
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KA22062 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

! O Vee
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KA22063 LINEAR INTEGRATED CIRCUIT

4.5W DUAL POWER AMP .

The KA22083 is a monolithic integrated circuit consisting of a
2-channel power amplifier with a power on/off (stand-by switch)
function. It is suitable for portable radio cassette recorders.

FEATURES

e 2.channel amplifier: 4.5W x 2 (typ.)

¢ Low quiesent circuit current: lcc = 16mA (typ.)
¢ High output

* Small pop noise at the power on

¢ Minimum external parts required

* Supply voltage: 6V to 15V J
¢ Including the thermal protection circuit
e Connect H/S to GND

ORDERING INFORMATION

( Device Package |Operating Temperature

KA22063S | 12 SIP H/S —-20 ~ +70°C
BLOCK DIAGRAM |
GND NF1 Veet NF2
9 () (12) ()—
N ?7
0 30
20K 8 20K e Vee?
) MW
BS1 o BS2
BIAS CIRCUIT
(THERMAL
ouTRUTY PROTECTION) Q OuTPUT2
] 4 / 7 \
O U~ =
INPUT RIPPLE INPUT2
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KA22063

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (ra=25°c)

Characteristic Symbol Value Unit
Supply Voltage Vce 16 \
Output Current (Channel) lo (peak) 25 A
Power Dissipation Pq 125 w
Operating Temperature Topr —20~ +70 °C
Storage Temperature Tstq —40~ + 150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vec =9V, RL=4Q, f=1KHz, Ry=600%, unless otherwise specified)
Characteristic Symbol Test Conditions Min | Typ | Max Unit
Quiescent Circuit Current lec Vi=0 16 28 mA
Pol THD =10% 2.0 25 w
Output Power
Po2 THD =10%, Vec =12V 4.5 w
Total Harmonic Distortion THD Po = 1W/CH 0.2 1.0 %
. AV, Ri=829, V,=0.775V 43 45 47 I dB
Voltage Gain (Closed Loop) T
| B AV, Ri=0Q, V,=0.775V 56 dB
Input Resistance Ri 30 K J
- —
Output Noise Voltage Vno Ry = 10K, BW = 20Hz — 20KHz 0.3 1.0 mV
Ripple Rejection Ratio RR Ry =600Q, f=120Hz 54 dB
Cross Talk CT Rg=10KQ, Vo =0dBm, f=1KHz 45 dB
Input Offset Voltage Vs, V7 20 60 mV
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KA22063 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT
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KA22063

LINEAR INTEGRATED CIRCUIT
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KA22063

LI

NEAR INTEGRATED CIRCUIT

RIPPLE REJECTION-FREQUENCY
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KA22063

LINEAR INTEGRATED CIRCUIT

OUTPUT POWER-SUPPLY VOLTAGE
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KA22065

PRELIMINARY

LINEAR INTEGRATED CIRCUIT

4.6W DUAL POWER AMP

The KA22065 is a monolithic integrated circuit consisting of a
2-channel power amplifier with power on/off (stand-by switch)
function. It is suitable for portable radio cassette recorders.

FEATURES

* 2-channel amplifier: 4.6W x 2 (typ.)

* Low quiescent circuit current: Icc =21mA (typ.)
* High output (Po=4.6W, Ve = 12V/8W)

¢ Small pop noise at power on

¢ Minimum external parts required

* Supply voltage: 6 V to 15 V

¢ Includes the thermal protection circuit

e Connect H/S to GND

ORDERING INFORMATION

12 SIP HIS

Device Package |Operating Temperature
KA22065 | 12 SIP H/S -20~ +70°C
BLOCK DIAGRAM
GND NF1 Veel NF2
—G) 'O, (- 0
N
30K * 4 30K e Vee2
Bs1( 1 Q BS2
BIAS CIRCUIT
(THERMAL
OUTPUT1 ( » PROTECTION) *——— @ OUTPUT2
6 4
& —/ U
INPUT1 RIPPLE INPUT2
Fig. 1
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KA22065

PRELIMINARY
LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 20 \
Output Current (Channel) lo (peak) 25 A
Power Dissipation Py 125 w
Operating Temperature Topr -20~+70 °C
Storage Temperature Tsg -40~ + 150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Voc =9V, R =40, f=1KHz, Ry =600%, unless otherwise specified)
Characteristic Symbol Test Condition Min Typ | Max | Unit
Quiescent Circuit Current lec V=0 21 45 mA
Po1 THD = 10% 2.0 25 w
Output Power : - - -
Po2 THD = 10%, Ve =12V 4.0 46 W
Total Harmonic Distortion THD Po=1W/CH 0.2 0.9 %
. AV, Ri=1209Q, Vo =0.775V 43 45 47 dB
Voltage Gain (Closed Loop) e R R
) AV, Ri=0Q, Vo=0.775V i 545 | 565 585 dB
Input Resistance R 24 30 36 KQ
Output Noise Voltage Vo Ry = 10KQ, BW = 20Hz-20KHz 0.3 1.0 mV
Ripple Rejection Ratio RR Ry =600Q, f=120Hz 44 52 dB
Cross Talk C.T Rg=10KQ, Vo =0dBm, f=1KHz 40 50 dB
Input Offset Voltage Vs, Vy 30 60 mv
Stand By Current lso SW1 Off 1 20 A
88
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PRELIMINARY
KA22065 LINEAR INTEGRATED CIRCUIT

TEST AND APPLICATION CIRCUIT

47 47
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KA2209 LINEAR INTEGRATED CIRCUIT

DUAL LOW VOLTAGE POWER AMPLIFIER

The KA2209 is a monolithic integrated audio amplifier in a 8-pin
plastic dual in line package. It is designed for portabie cassette
players and radios.

FEATURES

¢ Wide operating supply voltage: V¢c =1.8V ~9V
* Low crossover distortion

* Low quiescent circuit current

¢ Bridge/stereo configuration

BLOCK DIAGRAM

8 DIP

ORDERING INFORMATION

Device

Package

Operating Temperature

KA2209

8 DIP

—-20 ~ +70°C

INPUT1 (7 +
1) OUTPUT1

NF1 8r -

Fig. 1

inpuUT2 (6 +
-_.da OUTPUT2
NF2 (s _
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KA2209 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (ta=25°c)

T
Characteristic { Symbol Value Unit
Supply Voltage Vee 15 Vv
Qutput Peak Current Yo (peak) 1 A
P at Tam,=50°C 1.0
Power Dissipation Py at Tom, =50°C 1.4 W
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tsig —40~ +150 °C
’
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =6V, f=1KHz, unléss otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max | Unit
Operating Supply Voltage Vee 1.8 9 v
Quiescent Circuit Current lee V=0 i 9 mA
. Stereo 40 dB
Closed Loop Voltage Gain Av - - —]
Bridge } |40 dB
Channel Balance cB Stereo “ -1 0 1 dB
Veo=6Y,R.=4¢, THD=10% | 0.4 | 0.65 w
S0 | =3V, R, =40, THD=10% | 0.11 w
=3V, =4{), = i) .
Output Power Po — comm b —
Bric Vee =6V, Ru=80, THD=10% l 0.9 1.35 w
ridge ;
O Veo=3, RL=40, THD=10% | 035 w
o Stereo, R =80, Po=0.2W [ o5 %
Total Harmonic Distortion THD  } —
! Bridge, R =80, P, =05W 05 | %
Ripple Rejection RR jLStereo, f=100Hz, Cy =1004F 24 | 30 dB
Output Noise Voltage Vno ; ‘Stereo, BW( - 3dB) = 20Hz ~20KHz| i 0.5 2.0 mv
Cross Talk CT | stereo, f=1KHz | s0 dB
Input Resistance R | | 100 1 ‘ ’ KQ r
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KA2209

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1: STEREO
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Fig. 3
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KA2210

LINEAR INTEGRATED CIRCUIT

5.5W DUAL POWER AMPLIFIER

The KA2210 is a monolithic integrated circuit consisting of a
2-channel power amplifier. It is suitable for stereo and bridge
amplifier application in car stereos.

FEATURES

* 2-channel amplifier: 5.5W x 2 (Typ).

* Minimum number of external parts required.

* Small shock noise at the time of power on/off and good starting
balance.

¢ High ripple rejection ratio: 46dB (Typ).

* Good channel separation.

¢ Small residual noise. (Rg=0)

* include various kinds of protector;
Thermal protector.

12 SIP HIS

Surge and over-voltage protector.
Vcc and output short protector.
¢ Connect H/S to GND

ORDERING INFORMATION

’ Device | Package |Operating Temperature
BLOCK DIAGRAM KA2210 |12 SIP H/S
-20 ~ +70°C
KA2210G| PELLET
POWER AMP GND
NF1
2r
OVER VTG, SURGE
(DOUTPUT1
INPUT1 e
PIN SHORT THERMAL
PRE {AMP l:ROTECTOH—l [;ROTECTOR‘I
ano () RIPPLE SHOCK NOISE| r9>v
» FILTER PROTECTOR | 1 N CC
I'PIN SHORT ' I THERMAL J
PROTECTOR PROTECTOR
INPUT2 o I\
PWR
W AMP -Qs OUTPUT2

OVER VTG, SURGE
PROTECTOR

‘7)552

NF2

Fig. 1

93



KA2210 | LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Maximum Supply Voltage
(Quiescent) Vee (max 1) 2 v
Maximum Supply Voltage
(with Signal) Veo (max 2) 18 v
Surge Voltage (t<0.2 sec) Ve (Surge) 50 \
Maximum Output Current
(1-Channel) lo (peak) 3.5 A
Power Dissipation ) Py (max) 15 W
Operating Temperature Topr ~-20 ~ +70 °C
Storage Temperature J Tetg —40 ~ +150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =13.2V, Ru=49, f=1KHz, Ry=6002, 100 x 100 x 1.5mm?® Al H/S, unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ { Max | Unit
Operating Supply Voltage Vee 10 13.2 16 \
Quiescent Circuit Current lec Vi=0 75 150 mA
Output Power Po THD =10%, Stereo 5.0 5.5 w
Voltage Gain Ay Po=1W 495 | 515 | 535 dB
Total Harmonic Distortion THD Po=1W 0.15 1.0 %
Input Resistance Ri 30 KQ

. ' Rg =0, BW( - 3dB)=20Hz~ 20KHz 0.6 1.0 mV

Output Noise Voltage Vno
Ry = 10KQ, BW(— 3dB)=20Hz ~ 20KHz 1.0 2.0 mV
Ripple Rejection Ratio RR Rg=0, V,=200mV, f=100Hz 46 dB
Channel Separation Sep Rg=10KQ, V,=0dBm 45 55 dB
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KA2210 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT: STEREO

POWER GND .
47y
63V 1004
* 10V
1 12 1 10004
/ \/ N/ 10V
10 " OUTPUT 1
INPUT 1 O 47
. RL 4Q
PRE GND KA2210
9
INPUT 2 O
4f7\
+ 2204
16V 4
100u
10V *mylar capacitor
Fig. 2

Q vce

* polyester film capacitor

Fig. 3
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KA2210

LINEAR INTEGRATED CIRCUIT

QUTPUT POWER-INPUT VOLTAGE

10 l
5 Vee=Ta2v| |
p Ry =40
Ry = 60001
e ||
2 STEREOM ]
E 10
7
e 5 /
= 4
g ° /
3 2 /
all / N
i /
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2 | _
0.01 I J

5749 2 3 574 2 3
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5 7100
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R.=40
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3 5§ 701 2 3 5

0 2 3 574
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3 ; : ! Ru=40
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.
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1
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7 / 4
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o
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3
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>
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=
o
H
8 60 —
@
£ 1
<}
H
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VeelV), SUPPLY VOLTAGE
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R,=6000 -
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i
|
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!
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28 i
24
p
— l’/
20— L
e o 71
H o7,
2. <2
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£
ER / / |
f.L
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» Ru=40 |
Pd max.=10W at Ve =13.2V!
0 Pd max. = 14.6W at Vg = 16V,

VeV), SUPPLY VOLTAGE
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KA2210

LINEAR INTEGRATED CIRCUIT

POWER DISSIPATION-OUTPUT POWER

2 [
R.=40
f=1KHz

10

3 -
] N
E ! \lcﬁ’/\% \\
g 5 r o -\\
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g // ~xo°¢<b
FIREEad
g | 7
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R =40
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o .
= | Po=1W
0.1 + T
7 j l
6 8 10 12 14 16 18 20
Vee(V), SUPPLY VOLTAGE
CHANNEL SEPARATION-FREQUENCY
70 T T T
Vee=13.2V
R.=49
60 Ry=10KQ

Vo=0dBm
/"\\ .
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&Noﬁl

Chy

1w,
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KA22101

LINEAR INTEGRATED CIRCUIT

23W POWER AMPLIFIER

The KA22101 is a 23W power amplifier suitable for car
audio and it can be used in bridge applications.

It is designed for high power, low distortion and low
noise, in step with trends in new hi-fi car stereo
systems.

And this device includes various kinds of protection cir-
cuit for car.

FEATURES

e High Power
Pos=23W (Typ) at Vcc =13.2V, R =4, THD =10%,
f=1KHz
Poz =26W (Typ) at Vcc = 13.2\/, R. = 3.29,
THD =10%, f=1KHz
e Wide Output Range
Pos=18W (Typ) at Vc=13.2V, R =41,
THD =1%, f=50Hz ~ 20KHz
* Low Distortion
THD =0.015% (Typ) at Vcc=13.2V, f=1KHz,
Po = 4W, RL =4Q
« Include various kinds of protection circuit
: Temperature, Overvoltage, Output pin to V¢c
short, Output pin to GND short, Load short pro-
tection.
e Wide Operating Voltage: Vcc =9V ~ 18V
* Connect H/S to GND ’

BLOCK DIAGRAM

12 ZIP HIS

ORDERING INFORMATION

Device | Package

Operating Temperature

KA22101(12 ZIP H/S

-20 ~ +70°C

Vee NF1
(1) ()

RIPPLE FILTER

T

INPUT +

BUFFER
AMP

INPUT — — -

PRE GND

(m

NF2

Fig. 1
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KA22101 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Test Condition Value Unit
Surge Voltage Ve (surge) t=0.2 sec 50 \Y
Maximum Supply Voltage Vee (max. 1) Vi=0 25 Vv
Maximum Supply Voltage Vee (max. 2) with signal 18 Vv
Maximum Output Current lo (peak) 9 A
Power Dissipation Pqg 25 w
Operating Temperature Topr —-20~+70 °C
Storage Temperature Tetg -40 ~ +150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vo =13.2V, R =40, R; =600, f=1KHz, unless otherwise specified)

Characteristics Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current loe V=0 120 200 mA
Pos THD =10% 20 23 W
Output Power Po2 THD =10%, R.=3.2Q 22 26 w
Pos THD = 1%, f=50Hz ~ 20KHz 15 18 W
Total Harmonic Distortion THD Po=4W 0.015 0.1 %
Voltage Gain Ay Vi= —50dBm 39.5 41 425 dB
Vot Ry =0, DIN45405 (Noise Filter) 0.25 mvV
Output Noise Voltage
Vo2 Ry = 10KQ, BW = 20Hz ~ 20KHz 0.35 0.9 mV
Ripple Rejection Ratio RR f=100Hz, V,=0dBm 40 47 dB
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KA22101 LINEAR INTEGRATED CIRCUIT

TEST AND APPLICATION CIRCUIT

Vcc ;;7
20
1000,
100uzi
.

AMP1

BS1

INPUTO— -
X
POWER-GND ( 9 o= I:I Re
820p —_
+
AMP2 7
- TI22204
+
8
/7 s NF2 BS
+
1004
1K
MW
20
Fig. 2
PIN DC VOLTAGE
(Typical value in the test circuit, Vcc =13.2V, Ta=25°C)
Pin No. 1 2 3 4 5 6 7 8 9 10 1" 12
DC Voltage (V) | 1.95 | 0.01 | GND 0 1.95 6.6 6.6 125 | GND | V¢c 125 6.6
100
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KA22101 LINEAR INTEGRATED CIRCUIT

PRECAUTIONS AND APPLICATION METHODS

1. VOLTAGE GAIN CONTROL

QUTPUT

\

When feedback resistor Ry couples with the external AMP
parts, as the temperature characteristic is better than -
being built into the 1.C., and the KA22101 obtains

stabilized gain.

If Ro>> R >Ry, voltage gain (Av) is

Ay=20 IogRi" + 6 (dB) (Ro=20KQ)
f2

0/151F

P (%)
Because Pin 12 has the center voltage level of the output @ \/
and the current | is supplyed with Ry and Rp, it is ﬁ m
recommend that Ry and Ry, are not use a at values that ‘ R
are too small. > A
gm
2. OSCILLATION SUPPRESS 77 Fig. 3

For using a capacitor for getting rid of oscillation between the output and GND or another output, in order to reduce
the temperature influence (especially when uses the ceramic capacitor), a polyester film capacitor is recommended.
Also, the value of this capacitor must not exceed the recommended value and oscillation margin range (temperature
assurance range) should be confirmed through a temperature test.

Especially when an IC is used with the low voltage gain and with the amount of feedback increased, so the phase
inverses at a high frequency range and the oscillation is liable to be produced, the value, type and mounting position
of the capacitor must be considered before using it above Ay =40dB.

3. ASO CIRCUIT

The IC contains protection circuits of an output-Vee fault, output-GND fault, and output-output fauit.

OUTPUT-GND
OUTPUT-OUTPUT
DETECTION
BIAS THYRISTOR
OUTPUT-Vco
DETECTION
——C-RIPPLE
Fig. 4

¢ SAMISUNG

Electronics




KA22101 LINEAR INTEGRATED CIRCUIT

4. RIPPLE REJECTION

VeelO
+ 20 € R
1000y
Ry
e —
1K
100,
Vco NF1
10 1
C-RIPPLE i AMP1 1 ——QO Vo1
+
INPUT O—

BUFF-AI\>
¥

i

—0O Vo2

AMP2

~ N
T T
| S
pe)

e

PRE-GND

NF2

1004
Res

K
20 Rf2

Fig. 5

;

When the value of the ripple capacitor is small, the following influences are expected:

(1) If the C-ripple is small (recommended value = 0.033.F), a ripple figure is produced equal to the output of gain
1 through the phase inversion amp of the primary stage.
This becomes input signal V & V; at the power amp stage.

(2) V1 and V, are amplified to V, and V, at the power stage and |Vo, — V.| appears as output ripple voltage when
the BTL is operated.
The characteristics of ripple rejection is determined by:
1. gain dispersion of power stages CH1 and CH2
2. the dispersion between the external feedback resistance (Ryu, Re, Ri, Rr2) and the internal resistance.
So, as the pair characteristics (CH1, CH2) of external feedback resistance control the ripple characteristics,
it must be used with highly precise resistance which has both characteristics.

5. CAPACITY OF RIPPLE FILTER

The protector ON/OFF time constant of the KA22101 is determined by the capacity of Pin 6 (ripple fitter).

If the capacity of ripple capacitor increases, the ripple rejection improves, but it is achieved at the risk of two problems:
1. Sound interruption at over-input.

2. Reduction in the protector strength for the short of output-V¢c, output-GND, output-output.

So a ripple capacity of 0.033uF is recommended.
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KA22101

LINEAR INTEGRATED CIRCUIT

lee(mA), QUIESCENT CIRCUIT CURRENT

THD (%), TOTAL HARMONIC DISTORTION

THD (%), TOTAL HARMONIC DISTORTION

250

50

TOTAL HARMONIC DISTORTION-QUTPUT POWER

10

0.01

0.01

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE

I

L

0 5 10 15 20 25 30

VeelV), SUPPLY VOLTAGE

I i T
! : f
H— .
b
T Vec=13.2V f ‘
1 | | R=dp |
S =
1 1
B i 1
f=10KHz
A mm 4
100H: /-
7
7
f
1KHZ VA
3 5 10 2 3 5 10 2 3 5

Po(W), OUTPUT POWER

TOTAL HARMONIC DISTORTION-FREQUENCY

—T e
‘} ‘[ It T
1 Voo= 182V 1]
m Po=tW 1
‘ R =40
; :
i
T
: /
\
-
s—"’
= ]
23 5 10 2356 1K 23 5 10K 235

1(Hz), FREQUENCY

PofW), OUTPUT POWER

THD (%), TOTAL HARMONIC DISTORTION

PAW), POWER DISSIPATION

Q.

50

OUTPUT POWER-SUPPLY VOLTAGE

f=1KHz

Veo(V), SUPPLY VOLTAGE

TOTAL HARMONIC DISTORTION-OUTPUT POWER

10 : at T
s ! i
3 KHz 3=t
2 40 E = j; nEs
10 = !
H—1
. -
3
01 =
: Fif
3
2 [~
o1 P L
T
3 5 10 2 3 5 10 2 3 5
PofW), OUTPUT POWER
POWER DISSIPATION-OUTPUT POWER
30 T T
f=1KHz ‘:[
25 R=do—
20 |
| —
15 i L V=16V -
L B
/ T
10 —_ P
[~ lisavl
5 B
9v
Vs |
0 N l
Q 10 20 30 20

Po(W), OUTPUT POWER

£ SAMISUNG

Electronics

103



KA22101 LINEAR INTEGRATED CIRCUIT

RIPPLE REJECTION RATIO-FREQUENCY OUTPUT NOISE VOLTAGE-GENERATOR RESISTANCE
Q } 8
Veo=13.2V co=13.2V

<] Ru=do | | w RL=40
5 20— Ry=00 +— g s
s C=224F 5
) 2
I w >
o @ H
g 2 A
€ _40 s 4
w =
g £
o > A
3 [+ H
a8 s
T £
€ _e0 2 2

—80 °

23 5 10 23 5 1K 235 1K 235 23 5100 23 5 1K 23 5 10K 2 3 5 100K
f(Hz), FREQUENCY R,(2), GENERATOR RESISTANCE

QUIESCENT CIRCUIT CURRENT
OUTPUT PIN VOLTAGE-AMBIENT TEMPERATURE

250 ‘ ! 7
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5 200 6.8
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c T 5
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4 5
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KA22102 LINEAR INTEGRATED CIRCUIT

15W DUAL POWER AMP 17ZSIP H/S

The KA22102 is a monolithic integrated circuit consisting of a
2-channel 15W power amplifier for car stereos. It is designed for
high power, low distortion and multi functions. Since it uses an
excellent 17-pin package, thermal characteristics are good with
high performance.

FEATURES

¢ High power: 15W/2-Ch
(Vee=13.2V, f=1KHz, THD = 10%, R, =4Q)
¢ Minimum number of external parts required
* Low distortion: THD =0.04%
* Low noise: Vno=0.25mVrms
(Ve =13.2V, R.=4Q, Ry=10KQ, Ay =40dB,
BW =20~ 20KHz)
« Built-in stand-by and mute function
« Protector: Thermal shut down
Over voltage protection
DC short protection with V¢c-output and GND

AC short protection with each output channel  QORDERING INFORMATION

+ Operating voltage range: Vec=9~18V

* Connect H/S to GND [ Device | Package |Operating Temperature
1 KA22102 | 17ZSIP HIS -30~ +85°C
BLOCK DIAGRAM
Vee Vee Vee
STAND-BY
CONTROL
INPUT 1 e \ﬁ—_* ouTt ()
PRE
NF1( 3
OuT1
+ (o
() ovo
MUTE
CONTROL CD FUNC&TIO N 3ND
PROTECTION
() ono
INPUT 2 — e .OUTPUTA(-)
PRE
NF2 OUTPUT1(+)
+
0, o
o/ O/
GND R.R
Fig. 1
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KA22102 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee (surge) 50 Vv
Maximum Supply Voltage Vee (DC) 25 \
Operating Supply Voltage Vee (opr) 18 \
Maximum Output Current lo (peak) 9 A
Power Dissipation Pqg 50 w
Operating Temperature Topr -30~ +85 °C
Storage Temperature Tsg -55~ +150 °C

ELECTRICAL CHARACTERISTICS
(Vee=13.2V, R =49, f=1KHz, Ta=25°C)

Characteristic Symbol Test Condition Min Typ | Max | Unit
Quiescent Circuit Current lee Vi=0 100 180 mA
Output Power Po THD = 10% 13 15 w
Total Harmonic Distortion THD Po=1W 004 | 03 | %
Voltage Gain A  R=470 38 | 405 | 43 | dB
Output Noise Voltage Vio R, = 10KQ, BPF 4 025 | 1 | mv
Ripple Rejection Ratio R.R fe=120Hz, Ry=0 43 50 dB
Input Resistance ‘ Ri. 30 KQ
Output Offset Voltage Vofiset Vi=0 -80 0 +80 mV
Standby Current lsa At stand-by 71 #A
Cross Talk C.T Ry=0 65 75 dB
Saturation Voltage VTH(SB) Pin 4, Po=1W >100mW 18 | 24 | 24 | v
Saturation Voltage VTH(Mute) Pin 1, Po=1W>100mW 1.4 1.7 3.0 \
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KA22102 LINEAR INTEGRATED CIRCUIT

TEST AND APPLICATION CIRCUIT

STAND-BY , . . D 0
CONTROL Ve (13.21)
9 10
\/ O/
4)
> AL
PRE :P
: Z+ L.,
R4
FUNCTION
&
PROTECTION
CONTROL
014" 4(C)
- 127 4(R)
PRE 2R
-
vi2 ]
+ 'LC10
Y o0 W
() 8 R6
+| cs
GND 2204
Fig. 2
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KA22102 LINEAR INTEGRATED CIRCUIT

EXTERNAL COMPONENTS

Condition
Parts Recommended Used for —_—— Remark
Value Small value Large value
C1,C3 3.3uF DC coupling Reduce the pop noise Caution
L at Vee-ON with gain
C2, C4 33uF Feedback Reduce the pop noise
capacitor at Vec-ON
Concerned with the low cut-off
frequency
C2=1/(6.28 x f_ x Rf)
C5 220uF Reduce
the ripple
C7, C8, C9, C10 0.1uF Compensation Easy to get Increase
0sC. oscillation the compensation
Ceé 2200uF Ripple Used for ripple filter and Hum
| filter noise filter -
C11, C12 1000pF Compensation Reduction of noise
0sc increase the compensation

NOTICES FOR DESIGNING

1.

SELECTION OF FEEDBACK RESISTANCE

Since the KA22102 has a built-in pre-amp and power-amp, the
amp gain is similar to the following equation.

Pre-amp gain = Ay (PRE)
Power-amp gain = Ay (PWR)
Av=Ay (PRE) + Ay (PWR)

So, that voltage gain in next equation at BTL type.
A, total = Ay (PRE) + Ay (PWR) + 6 (dB)

Depending on the internal circuit.
Av (PRE)=20 log [ (3.2K + Rf) / (Rf + 200) ] (dB)
Ay (PWR) =20 (dB)

So, Ay total is
Ay total =20 log [ (3.2K + Rf) / (Rf+200) ]+ 20 (dB)

By using the last equation, Rf for total gain can be selected.

¢ SAMSUNG
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KA22102 LINEAR INTEGRATED CIRCUIT

2. STAND-BY FUNCTION

It is available with supply voltage ON and OFF by using pin 4.

Because of the small control current, it can use a small capacitance switching relay and it can be controlled
by micom directly (except the relay).

Operating voltage of pin 4 is 2.1 V typically and operating supply current is 1 A typically in stand-by ON mode.

- 4) STAND-BY
/l; ; Switch

Fig. 3 STAND-BY FUNCTION

PREVENTION OF OSCILLATION

The sources of oscillation are listed bellow:
1. Gain of amplifier
2. Capacitance of capacitor
3. Kind of capacitor
4. Location of external components on the printed circuit board

Capacitor C4 for compensation of the OSC must use a polyester film capacitor to get better temperature and
frequency variation characteristics.

Especially, if the feedback capacity is higher at low gain; the oscillation at high frequency of audio must be
watched.

PREVENTION OF INPUT OFFSET AT Vcc-ON.

The input pin and negative feedback pin are the same voltage level with each pre-amp at VccON.
The KA22102 presses the offset voltage of the input stage and prevents pop noise of the supply voltage. So,
C1 and C2 of the input stage and the NFB capacitor are varied by amp-gain.
<Example> At A, =53.5 (dB) (Rf=0)
C1=4.7uF, C2= 47uF.
At Ay =40.5dB (Rf=4709)
C1=_38.3uF, C2=33,F.

¢t SAMSUNG
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KA22102 LINEAR INTEGRATED CIRCUIT

5. PROTECTION CIRCUIT

The KA22102 consists of a short protection circuit between the output and GND, output-Vcc, output-output
(each CH).

I (1) Output Voltage Detector l [ (2) PTR Output Detector I r (3) Over Voltage Detector ]

I THYRISTER SET/RESET 1

L___._l THYRISTER ON |

I

r BIAS Circuit CUT

L Current Limiter Circuit I

POWER TR. Protection l

Fig. 4 FLOW CHART OF PROTECTIOIN CIRCUIT

Vee
At Fig. 5, the output voltage detector divides the THYRISTER SET SET Area
with RESET areas and sets on-mode by setting the THYRISTER
circuit. When of released because of an output shortage the
THYRISTER returns to the reset mode again and KA22102 is RESET Area
returned to the normal mode.

SET Area
GND

6. MUTE FUNCTION Fig. 5

Mute is available by setting pin 1 at low level.
In Fig. 6 when the level is low, Q1 and Q2 is in tum-on and the ripple capacitor of Pin 8 is discharged. So,
it cuts the bias voltage in the internal circuit. The mute attenuation radio is above 60 dB.

\/
+
a1l
MUTE ( ) R3 1K
[ R1 1K
Q2
ON
—0O0— R2 10K
;OFF
KA22102

Fig. 6 MUTE Circuit

& SAMSUNG 1o

Electronics




KA22103 LINEAR INTEGRATED CIRCUIT

19W DUAL POWER AMP 17ZSIP H/S

The KA22103 is a monolithic integrated circuit consisting of a
2-channel 19W power amplifier for car stereos. It is designed for
high power, low distortion and multi functions. Since it uses an
excellent 17-pin package, thermal characteristics are good with
high performance.

FEATURES

* High power: 19W/2-Ch
(Vec=13.2V, f=1KHz, THD =10%, R.=4Q)

e Minimum number of external parts required

¢ Low distortion: THD =0.04%

¢ Low noise: Vno =0.25mVrms
(Voc=13.2V, R.=4Q, Ry=10KQ, Ay=40dB,
BW =20Hz ~ 20KHz)

¢ Built-in stand-by and mute function

¢ Protector: Therzml shut down ORDERING INFORMATION
Over voltage protection

DC short protection with Vcc-output and GND Device | Package | Operating Temperature
AC short protection with each output channel KA22103 |17ZSIP H/S -30~ +85°C
2.

* Operating voltage range: Vcc=9~18V
e Connect H/S to GND

BLOCK DIAGRAM

Vee Vee Vee
9 10
\\ ./
STAND-BY
CONTROL
INPUT 1 e
PRE
NF1( 3
MUTE FUNCTION
conTroL 1 &
PROTECTION
INPUT 2( 7
PRE
NF2 (6
{s)
N\
GND
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KA22103

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Ve (surge) 50 Vv
Maximum Supply Voltage Vee (DC) 25 \Y
Operating Supply Voltage Vee (opr) 18 v
Maximum Output Current lo {peak) 9 A
Power Dissipation Pq 50 w
Operating Temperature Topr -30~ +85 °C
Storage Temperature Tstg -55~ +150 °C
ELECTRICAL CHARACTERISTICS
(Vec=13.2V, R =4Q, f=1KHz, Ta=25°C)
Characteristic Symbol Test Condition Min Typ Max Unit
Quiescent Circuit Current lec V=0 100 180 mA
* Output Power Po | THD = 10% 16 | 19 w
Total Harmonic Distortion THD - Po=1W o 0.04 0.3 %
Voltage Gain Av Ri=0 o 48 50 52 dB
Output Noise Voltage Vo R = 10KQ, BPF | o2s 1 mv
Ripple Rejection Ratio RR f,=120Hz, R;=0 | 43 | 50 | dB
Input Resistance R 30 Ko
Output Offset Voltage Votset Vi=0 | Zs0 | o | +80 | mv
Standby Current Isa At stand-by I ,ALA A
Cross Talk CT Ry=0 65 75 dB
Saturation Voltage VTH(SB) Pin 4, Po=1W>100mW 1.8 21 2.4 \'
Saturation Voltage VTH(Mute) Pin 1, Po=1W>100mW 1.4 1.7 3.0 -V“A
¢ SAMISUNG
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KA22103 LINEAR INTEGRATED CIRCUIT

TEST AND APPLICATION CIRCUIT

lec

O

STAND-BY O———— , ’
CONTROL . Vee (13.2V)
1000,
17

O

PWR 16
<>
PRE b3
PWR 15
T o L
14
R3 R4
FUNCTION
& TAB
MUTE S PROTECTION
CONTROL
13 0.124* 4 (C)
_ 220" 4(R)
PWR 12
PRE $n
<
Vi 2 | PWR 11 -L
+ (o] c10
RS
/5\ () R6
+] cs
GND 220,
Fig. 2
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KA22103 LINEAR INTEGRATED CIRCUIT

EXTERNAL COMPONENTS

Condition
Parts Recommended Used for Remark
Value Small value Large value
C1,C3 4.7uF DC coupling Reduce the pop noise Caution
i ) ] at Vee-ON with gain
C2,C4 47uF i Feedback Reduce the pop noise
capacitor at Vge-ON
Concerned with the fow cut-off
frequency
C2=1/(6.28 x f_ x Rf)
C5 220uF Reduce
] the ripple
C7,Cs, C9, C10 0.12uF Compensation r Easy to get Increase
osc. oscillation the compensation
Cé 1000xF Ripple Used for ripple filter and Hum
filter noise filter
C11, C12 1000pF Compensation Reduction of noise
osc increase the compensation

NOTICES FOR DESIGNING

1. SELECTION OF FEEDBACK RESISTANCE

Since the KA22103 has a built-in pre-amp and power-amp, the
amp gain is similar to the following equation.

Pre-amp gain = Ay (PRE)
Power-amp gain =Ay (PWR)
Ay=Ay (PRE) + Ay (PWR)

So, that voltage gain in next equation at BTL type.
Ay total = Ay (PRE) + Ay (PWR) +6 (dB)

Depending on the internal circuit.
Ay (PRE)=20 log [ (3.2K + Rf) / (Rf + 200) ] (dB)
Ay (PWR) =20 (dB)

So, Ay total is
Ay total =20 log [ (3.2K + Rf) / (Rf+200) ]+ 20 (dB)

By using the last equation, Rf for total gain can be selected.
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KA22103 LINEAR INTEGRATED CIRCUIT

2. STAND-BY FUNCTION

It is available with supply voltage ON and OFF by using pin 4.

Because of the small control current, it can use a small capacitance switching relay and it can be controlled
by micom directly (except the relay).

Operating voltage of pin 4is 2.1V typically and operating supply current is 1 xA typically in stand-by ON mode.

- /O—G STAND-BY
Switch

Fig. 3 STAND-BY FUNCTION

3. PREVENTION OF OSCILLATION

The sources of oscillation are listed bellow:
1. Gain of amplifier
2. Capacitance of capacitor
3. Kind of capacitor
4. Location of external components on the printed circuit board

Capacitor C4 for compensation of the OSC must use a polyester film capacitor to get better temperature and
frequency variation characteristics.

Especially, if the feedback capacity is higher at low gain; the oscillation at high frequency of audio must be
watched.

4. PREVENTION OF INPUT OFFSET AT Vcc-ON.

The input pin and negative feedback pin are the same voltage level with each pre-amp at Vcc-ON.
The KA22103 presses the offset voltage of the input stage and prevents pop noise of the supply voltage. So,
C1 and C2 of the input stage and the NFB capacitor are varied by amp-gain.
<Example> At Ay=53.5 (dB) (Rf=0)
C1=4.7uF, C2=47,F.
At Ay =40.5dB (Rf=4709Q)
C1=3.3yF, C2=33uF.

¢ SAMSUNG
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KA22103 LINEAR INTEGRATED CIRCUIT

5. PROTECTION CIRCUIT

The KA22103 consists of a short protection circuit between the output and GND, output-Vcc, Output-output
(each CH).

l (1) Output Voltage Detector l [ (2) PTR Output Detectoﬂ r (3) Over Voltage Detector I

{

[ THYRISTER SET/RESET |

I Current Limiter Circuit J

L_____I THYRISTER ON ]
L

| emscicuitcur = {  POWERTR. Protection |

Fig. 4 FLOW CHART OF PROTECTIOIN CIRCUIT

Vee
At Fig. 5, the output voltage detector divides the THYRISTER SET SET Area
with RESET areas and sets on-mode by setting the THYRISTER
circuit. When of released because of an output shortage the
THYRISTER returns to the reset mode again and KA22103 is RESET Area
returned to the normal mode.

SET Area
GND
6. MUTE FUNCTION Fig. 5

Mute is available by setting pin 1 at low level.
In Fig. 6 when the level is low, Q1 and Q2 is in tum-on and the ripple capacitor of Pin 8 is discharged. So,
it cuts the bias voltage in the internal circuit. The mute attenuation radio is above 60 dB.

MUTE R3 1K

5

Q2

OFF

[
13

KA22103

Fig. 6 MUTE Circuit
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KA2211

LINEAR INTEGRATED CIRCUIT

5.8W DUAL POWER AMPLIFIER

The KA2211 is a dual audio power amplifier for consumer
application. It is designed for high power, low dissipation and
low noise.

It also contains various kinds of protector. It is suitable for high
performance car-audio power amplifiers.

FEATURES

* Operating supply voltage range: Vcc =9V ~18V
* High power (Dual)
P,=5.8W (Typ) at Vcc=13.2V, R, =40, THD=10%
* Low distortion (Dual)
THD =0.06% (Typ) at Vec=13.2V, R =40, P,=1W, Ay=52dB
¢ Low noise (Dual)
Vno=0.7mV (Typ) at Ve =13.2V, R.=4Q, Ry=10KQ,
Av=52dB, BW(- 3dB)=20Hz ~ 20KHz
* Protector, thermal shut down
Over voltage protection
DC short protection

12 SIP HIS

ORDERING INFORMATION

* Connect HIS to GND Device | Package |Operating Temperature
KA2211 |12 SIP H/S -20 ~ +70°C
BLOCK DIAGRAM
RIPPLE
FILTER Vee
-O @
N\
(9) Bst
INPUT1 (% +
(8) outpurs
NF1 C@*
PROTECTION CIRCUIT
INPUT2 <1>—
(12) outeuT2
NF2 Cz
BS2
(+) (7}
N\ o/
PRE GND POWER GND
Fig. 1
¢ SAMSUNG
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KA2211

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Condition Value Unit
Surge Voltage Ve (surge) t=0.2 sec 45 Y
Maximum Supply Voltage Vee (max 1) Vi=0 25 \
Maximum Supply Voltage Vee {(max 2) with signal 18 A
Maximum Qutput Current 1o (peak) 3.5 A
Power Dissipation Pqy 15 W ‘
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Taig —-40~ +150 °C \

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Veo=13.2V, R =40, Ry =600Q, f = 1KHz, unless otherwise specified)

Characteristic Symbol| Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 80 145 mA
Output Power P, THD =10% 5 5.8 w
Total Harmonic Distortion| THD Po=1W 0.06 0.3 %
Voltage Gain Av »=0dBm 50 52 54 dB
Channel Balance cB Vo,=0dBm -1 0 1 dB
Output Noise Voltage Vo Ry = 10K, BW(- 3dB)= 20Hz ~20KHz 0.7 15 mv
Ripple Rejection Ratio RR f=120Hz, V,=0dBm 40 52 dB
Cross Talk CT V,=0dBm 57 dB
Input Resistance Ri f=1KHz 33 KQ
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KA2211 LINEAR INTEGRATED CIRCUIT

TEST AND APPLICATION CIRCUIT

Vee

S L
10004 0.1
= 0.22u ,-}7

0.22

1

H+

o
INPUT1 100, 1

1000,
bl N | »
1\ 3 —0 OUTPUT1

KA2211

10004, qutPUT2 | |RL
+N

1\ $—o
INPUT2 n
RL
Ay =52dB
Fig. 2
TOTAL HARMONIC DISTORTION-OUTPUT POWER TOTAL HARMONIC DISTORTION-FREQUENCY
10 77T 2
T — i
Tt
= [Vec =132V 2
| R.=40 10
<] L o
£ 3fAv=528 E Voo =13.2V]
s DUAL S FRo=d0 |
B2 H 5 sl P=w
a a DUAL
o Q
z 10 zZ 3
g ¢ '
L LI
H T
= 10KHz = \ V
g s £ g \,
o [ o ot
ko2 " N
- -
£ 2
& 01 100Hz / 5 N
F + A Iz 5
5 T 1KHz 3
3 1 il 2
3 5 01 2 3 5 10 2 3 5 10 5 100 2 3 5§ 1K 2 3 5 10K 2 3
Po(W), OUTPUT POWER 1(H2), FREQUENCY
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KA2211 LINEAR INTEGRATED CIRCUIT

RIPPLE REJECTION:RATIO-FREQUENCY CROSS TALK-FREQUENCY
[ [
2 Voo = 1
g s Voo= 132
z -0 R=40 ~20 ,Htfgm
4] C=4TuF Vo= 0dBm
i DUAL
2 1 - DUAL CH,~CH
] 2 I
« L
w a L
g - g
E LA % \:\(,ﬁz—vCH‘ L
) ° v
4 6 CHy—~CH; A L]
-60 -60 CH,~CH
—-80 -80
23 5 100 23 5 1K 23 5 10K 23 23 5100 23 5 1K 23 5 10K 2 3 5 100K
KHz), FREQUENCY f(H2), FREQUENCY
VOLTAGE GAIN-FREQUENCY OUTPUT NOISE VOLTAGE-GENERATOR RESISTANCE
60 5
| J \ I
; il
=T 3
Veo=13.2 Voo=13.2
56| Pi=40 R =40
Vi=1.1mv w b Ay =s52d8 —f+-HHH
DUA g BW(— 3dB) = 20Hz ~ 20KH:
z 5 DUAL
8 52 2 1 A
w _— u o
g / A g i
2 =
. VI A -
) \' s 03—+ i
3 o o3| b1
g
44 = -
“0 | o1 : B!
235100 235 1K 23 5 10K 23 5 100K 23 510 235 1K 23 5 10K 2 3 5 100K
fiHz), FREQUENCY Rq(), GENERATOR RESISTANCE
OUTPUT NOISE VOLTAGE
QUIESCENT CIRCUIT CURRENT-AMBIENT TEMPERATURE VOLTAGE GAIN AMBIENT TEMPERATURE
200 60
oot 13,20 20—
veo 32 Vie=132v
.z_ R.=40 —-+—1 56
g 1e0 w DUAL
g I 16
= -
e 3 Ay z
5 g %3
g 20 w (f=1KHz) w
3] o 12 e
z =
= - =
& N 5 “$g
8 — & :
] — ] 3 os Vi 2
= - = b1
o S <
4 E Ry = 10K2
3 k] BW(~ 3dB) = 20~30KHz
3 © LY B!
40
0 0
—20 0 20 40 60 80 ~-20 [ 20 40 60 80
Ta(°C), AMBIENT TEMPERATURE Ta(°C), AMBIENT TEMPERATURE
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KA2211

LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE

100

60

40

lee(mA), QUIESCENT CIRCUIT CURRENT

20

PAW), POWER DISSIPATION

24

P.(W), OUTPUT POWER

Vec(V), SUPPLY VOLTAGE

POWER DISSIPATION-OUTPUT POWER

=1KHz
R. =42
DUAL
Vee =16V
ﬁ-\\
~
13.2V
/" BNy
10V
0 N
E —
\ |
| L
4 8 12 16 20

P,(W), OUTPUT POWER

OUTPUT POWER-SUPPLY VOLTAGE

£=1KHz
THD=10%
R.=40
DUAL

Vee(V), SUPPLY VOLTAGE

P4{W), POWER DISSIPATION

P4(W), POWER DISSIPATION

24

POWER DISSIPATION-SUPPLY VOLTAGE

f=1‘KHz_* //
DUAL
/
)4
20 ///
R=
| A
7
. I/
LA 44
i ] 1
L [
10 12 14 16 18

Ve{V), SUPPLY VOLTAGE

POWER DISSIPATION-OUTPUT POWER

f=1Knz
R.=20
DUAL

| L] Veomtov

y/ ey ~
10v L NG
T
N
N
0 8 16 24 32 40

Po(W), OUTPUT POWER
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KA2212 LINEAR INTEGRATED CIRCUIT

0.5W AUDIO POWER AMPLIFIER

The KA2212 is a monolithic integrated audio power amplifier in
a 9-pin plastic single in line package, designed for audio frequency
class B amplifiers.

9 SiP

FEATURES

» Suitable for portable radios, cassette tape recorders.
¢ Medium output power.
Po=0.5W (Typ) at Vcc =6V, R =80, THD=10%. )
* Wide operating supply voltage range (3.5V ~12V),
¢ Low quiescent circuit current.
* Excellent thermal stability.

SCHEMATIC DIAGRAM

ORDERING INFORMATION

Device | Package |Operating Temperature
KA2212 9 SIP —-20 ~ +70°C

O
O)

‘ERV

Qis

>
Ri0 R12R1 i:me
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KA2212 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 14 \'
Power Dissipation P4 750 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —~40~ + 150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =6V, RL =80, Ry=600Q, Rf =682, f= 1KHz, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 14 mA
Voltage Gain (Open Loop) Avo R =00 60 75 dB
Voltage Gain (Closed Loop) Ay R =680 47 50 52 dB
Output Power Po THD=10% 0.45 0.5 w
Total Harmonic Distortion THD Po=100mW 0.3 1.0 %
Input Resistance Ri 15 KQ

. Ry = 10KQ
Output Noise Voltage Vno BW (—3dB)=50Hz ~ 20KHz 0.4 1.0 mV

i | O Vee=6v
Clo Cs . Cs
10016V 001u 4704116V
Cz +
C7
33y /6+.3V m ATV
INPUT O—9 i Cs
4704116V
“H O OUTPUT
RL
80
==C1 yC3 b C5
220P T o068,
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KA2212 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-FREQUENCY TOTAL HARMONIC DISTORTION-FREQUENCY
1 T il
- H
T
= 5 —— Vee =l
O 3 |—{R.=82 >
E || Po=oiw
g g
z 21w Al
3 0 /7
% g s IAv]:s)t » 2
g H i 7
g 5 3 50l L
< -
) g [] 1
s 8 N a0ag | |[lll —T1
EY E o1
g
a
20 £°
3
10
[ H 001
10 23510 235 1K 23 51K 23 100K 0 23510 235 1K 23 510K 23 100K
f (Hz), FREQUENCY f (Hz), FREQUENCY
OUTPUT POWER-FREQUENCY OUTPUT POWER-INPUT VOLTAGE
10 TTTm M T i —
il il =
09 . p
Voo -6V i i ' i ' [t s Voo =6V "'
RL=80 | RL=82
08— THD=10% I T " Av=50dB ;
3
g% 5
2 a 7/
Q os 5 /
5 : 5
& w Y
Ty | =y
o
04 = Y /Ao
g / ‘ £ s /
£ 03 / -4
3 = 10KH
/A
2
wl /
0 00t
0 2365 10235 1K 235 10K 23 100K 1 2 3 5 10 2 3 5 100
1(Hz), FREQUENCY Vi (mV), INPUT VOLTAGE
OUTPUT POWER-SUPPLY VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT POWER
10 100 ———— T
| . I
e
5 5 SEs|
| THD=1 [vee=6v
3 f=1KHz 3 s RL=80
. RL=40 | o E 2 | Av=50d8 r
B pe &
2 A hias g
g - g |
5 s 7 g °
53 4 E 3
° T 2
§ s
=
5o E 10 f=10KH,
£ Hed——
5 g s —_— 1=100Hz y.
3 Y e =
2 2 <Kz i
I ! ;
001 o1 l 1 L Ll !
3 4 5 6 7 8 9 10 m 12 13 1415 001 23 5 01 23 5 10 23 5 10
Vee (V), SUPPLY VOLTAGE Po (W), OUTPUT POWER
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KA2212 LINEAR INTEGRATED CIRCUIT

QUTPUT NOISE VOLTAGE-GENERATOR RESISTANCE QUIBSCENT CIRCUIT CURRENT-SUPPLY VOLTAGE

10 T T T T 30

== . i |
o r i - lmo
Voo =6V |

JE T —
§ 5[ T Aves0 i 3
3 5 »
s g
2 L
5 10 e 1
I — g /
2 _ [ 3 /
> g /
§ s 10
> — et E i
£ 3 = 4 |

2 5 ‘

|
ol Ll Ll Bl

10 23 5 1K 23 5 1K 2 3 5100K [ ] 4 [ 8 10 12 14 18
Rg (), GENERATQR RESISTANCE Vec (V), SUPPLY VOLTAGE
POWER DISSIPATION-SUPPLY VOLTAGE POWER DISSIPATION-OUTPUT POWER
20 10 = :
=
18 ! 5 1
f=1KHz RL=80
16 ! 8 F——Tf=1KHz
z 2
5 / 5
g I g0
g 12 N L = / g s
© / |- I — oc =9V ==
g0 / g s »
§ // d § 2 = 1 N
= 08
£ 7 3 " T
— 01 4V ™
é 06 / / L = §
E 5
o [ A
04 N
A 2
02 S
0 ‘ | 001
4 5 6 7 B 8 W M 12 13 W oot 2 3 5 61 2 3 5 W 2 3
Vec (V), SUPPLY VOLTAGE Po (W), OUTPUT POWER
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KA2212 LINEAR INTEGRATED CIRCUIT

External Components (Refer to test circuits)
C,: Noise filter :

C,: Input coupling capacitor
The recommended value for this capacitor is 3.3uF.
If made too small, the low frequency characteristic changes for the worse. Too large a capacitance value will
increase the rise time when power is applied and may generate noise due to the charging current when the
volume control is adjusted.

Ry, Cs: Feedback components
The variation of the closed loop gain depends on the components which are determined as follows:

1 20000
= =20 log —=—
C, R, Av=20 log R, (dB)

Where f.: low cut-off frequency
A,: closed loop gain

Cs: Compensation capacitor
The high cut-off frequency is determined by G, which helps to suppress the oscillatioin in the higher frequency
ranges.

Cs, Cq: Oscillation supression capacitors
The mylar capacitor is be used for Cs to get a better characteristic for temperature and frequency.

Ce: Output coupling capacitor
It decides the output power level of low frequency.

C;: Boostrap capacitor
For low value reduced rated output power and increased distortion at low frequency.

Cq: Ripple filter for power supply
The large value is required to get an excellent ripple characteristic under the line operation, but the small models
can be used with a battery.
Cio: Filter capacitor
Rejects power line hum.
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KA2213 LINEAR INTEGRATED CIRCUIT

ONE-CHIP TAPE RECORDER SYSTEM

The KA2213 is a monolithic integrated circuit consisting of a
preamplifier, ALC circuit, power amplifier in a 14-pin plastic dual
in line package with heat sink.

FEATURES

¢ Suitable for the play and recording functions ot mono
cassette tape recorders.

* Wide operating supply voltage range (4V ~12V).

* High gain preamplifier and power amplifier.

* Output power of power amplifier state
Po=1W at Vc =6V, R_=4(Q, THD=10%.

¢ Soft tone quality at the time of output saturation.

* Wide ALC range and small variation in output voltage.

* Small shock noise at the time of power on/off due to built-in
prevention circuit.

* Variable monitor capability due to recording amplifier consisting
of preamplifier alone.

¢ Minimum number of external parts required.

BLOCK DIAGRAM

PHASE

COMPENSATION:PRE IN ALCOUT PREGND DECOUPLE DECOUPLE

14 DIP H/S

ORDERING INFORMATION

Device | Package |Operating Temperature
KA2213 |14 DIP H/S
-20 ~ +70°C
KA2213G| PELLET

vce

nininkoinNoin
.

RIPPLE FILTER
+
PRE AMP
—

POWER
AMP

TAB

|
CT ] O [T o] ] 1

PRE NF PRE OUT ALCIN POWERIN POWER NF BOOTSTRAP POWER OUT

Fig. 1

47 POWER
GND

*BOTTOM VIEW
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KA2213

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 13 v
Dissipati P 1.2 w
Power Dissipation d 2.25* w
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +150 °C
* Mounted and soldered on a 50mm x 50mm copper foil of PCB
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =6V, f=1KHz, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit
Vec=6V, V=0 18 30 mA
Quiescent Circuit Current lec
Vee=9V, Vi=0 23 40 mA
Pre-amplifier
Voltage Gain (Open Loop) Avo Open loop 85 [ [}
Voltage Gain (Closed Loop) Ay Closed loop, Play 40 de
Output Voltage Vo THD=1%, Play 09 1.2 v
Input Resistance R 21 30 K2
Equivalent Input Noise Voltage Vi Play 1.0 2.0 uVv
ALC Input Level ALC THD =1%, Rec -20 -12 dBm
Power Amplifier
Voltage Gain (Closed Loop) Av Ri=510Q 43 45 47 dB8
Vec =6V, RL =40, THD=10% | 0.7 1.0 w
Output Power Po Ve =75V, RL =40,
THD=10% 10 15 w
Vec=9V, R.=42, THD=10% | 1.7 2.2 w
Total Harmonic Distortion THD Po =250mW 0.3 1.5 %
Input Resistance Ri 30 KQ
Output Noise Voltage Vo Ry =10KQ 0.6 1.8 mv
Ripple Rejection RR Rg =06, V,=150mV, f=100Hz | 40 45 dB
128
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KA2213

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

£70u Rs$10K | swe Re C14+ 47u
Re & 680 Cisge R0
39K m; 300K
IN60x2
Fig. 2
TEST CONDITION

Characteristic | SW1  SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8 ::::t Test Method

lec on on off on on off off Test circuit current
5 Av 2 off | off | off | on on | off | off | AD | Ay=20log Vo/V:(dB)
% Po 2 off | off | off | on on | off | off D | Test output voltage at THD = 10%
E THD 2 off | off | off on on off | off D | Test THD at output voltage Vo =1V
§ Vno on off off on on off off D | Test output noise voltage

RR =20 log V:,/150 (dB)

RR on off off on on oft oft D Test output ripple voltage (Vi)

Avo 1 off | off | on | off | on | off | off | AB | Avo=20log Vo/V,(dB)
E Vo 9 off off | off on on off off B Test output voltage at THD =1%
i
3 Convert output noise voltage
g Vni off | on off | on on on off Cc at R =2.2KQ, Vi =VaolAv
o ALC

Input 1 off | off | off | off off | off on | A.B | Testinput voltage at THD = 1%

level
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KA2213 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUITS

1. Mono cassette tape recorder
1000p

M

2.2K 22041470
MA * O Vce
+
4Ty ng Yuldl 10004
MIC.J: 1] [2] [3] [4] [51 [6] [7
1 Power GND
ﬂ__; [19' Swi 150p #
O sw2 5 ALC JrtS _—;7
b4 T3] B2l [ [of [o] [8
D 2 "!oo,t T 470 50 EAR.J.
e 300K ——————Ov
51 100u.ml..0.15,4
(polyester SW5
1 film
capacitor) sP
_J—L 30K
R/P Head:
E E,_l swe
SW1 to SW6 (PLAY/REC): PLAY 51
Fig. 3
2. Radio cassette tape recorder
1000p
2.2K 4.7, 22041470
M | ’ O vVce,
L F || T ;
rl_‘ 10004
MIC.J.  TAPE 1 [2] [3 [4 [5] [6] [7
Power GND
?RAIDIO —J) 20pi=—=
_b.ﬁ?:v‘/:; EQ ALC AMP ‘/—7]7
lf I 3 2] [#] [of [o] [8
LIJ +TioogTr 470 EAR.J.
mIC 1
30K 51 100k== 015,
"
4 10p -m|— (polyester
film
3 capacitor)
10K VR spP
N6 53
RIP Head 3
] 20K
SW4 Tape
1 33K
Radio®
Meter
Bias .
OSC. ¢———= to Radio
M SW1 to SW4 (PLAY/REC SW): PLAY

Fig. 4
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KA2213 LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
10 T T T 7 100 LA T T
PRE AMP| Voo=8V PRE AMP Veo=6V
s Au=10KQ | 5 Ru=10KQ E
Ay =40dBI1KHz 2 3 Ay =40dB/1KHz
3 Playback o 2 Playback
I~
w 2 = = 8w
(2]
g yd yd 8 s
3" 4 4 g 5l
.z‘ z
> I3 |-
: - R4 :: 3
o I
£ « 20
o Ky - 5
5’ & :
E /S g s
/ / e N
o / / £ = 100Hz
0.1 =
s 2 / E
5
3 / ! } 3 10KHz 1KHz
2 l L] 2L \ I
5 01 235 49 235 4 235 3 5749y 2 3 5749 2 3 5
V{(mV), INPUT VOLTAGE Vo{V), OUTPUT VOLTAGE
OPEN LOOP VOLTAGE GAIN-FREQUENCY VOLTAGE GAIN-FREQUENCY
120 T T 1 T T T 11 110 T T
PRE AMP Vee =6V Vec =6V
I A= 10K Vo=0dBm
| \ Cue =470, Terminate 100 |- Refer to Test Gircuit 1.
100 |— C=Pin®to®
- [ © 2%
S — 4 N,
w ™~ z NG
G 80 ~ e N NCs z o,
2 T TN, g %
g » \\ o o & _(Pre + Power)
[=3 \\ <2 o] .
> \Nk <
a 60 A N, [ ™
& N 3 ‘
3 %, 2
E 40 i \55 g e |— Gue = 10017 Recording amp. (ore)
o <
g N ety ™
a i 50 51V .
3
< 20 ‘ [
40 - } \
i RN
0 l l 0 | | L !
10 23 5 900 23 5 1K 23 5 10Kk 23 5 100k 23 5400 23 5 4k 23 5 40k 23 5 100K
f(H2), FREQUENCY 1(Hz), FREQUENCY
TEST CIRCUIT 1 OUTPUT VOLTAGE -INPUT VOLTAGE
TOTAL HARMONIC DISTORTION
10 7 T T T T 00
PRE AMP i | Av=58dBI1KHz
a 5 ! Refer to Test Circuit 2.] g
3 “ } f 3 8
51K 2 : i + ] Veemov T2 B
Wv % o \ ‘ v @
g 102
+ 10 3 v % sV Q
Cne 32 * e Vo - et . g
=
00% 47k 2 s /| A 3 &
— 5 2 il E
P 2
o S / l -
g 2
° 310k =0 P o
< < -
35 2 . o 4",/ s §
s NS LV w .2
m m 5 —
Vee =6V { 2
Vo=0dBm 001 04

-80 -70 -60 ~50 -40 -30 -2 -10 0
V{dBmy), INPUT VOLTAGE
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KA2213

LINEAR INTEGRATED CIRCUIT

Vo(V), QUTPUT VOLTAGE

Avo(dB), OPEN LOOP VOLTAGE GAIN

TEST CIRCUIT 2

OUTPUT VOLTAGE

TOTAL HARMONIC DISTORTION -OAD RESISTANCE

32 T T T L 16
PRE AMP Ay =58dB/1KHz
Vo THD=1%
28 THD: Vo=05vV - 1.4
24 12
Vo Veo=9V
|
20 ” 7 1.0
b/
W
1612 08
6V Yo &
12 L 06
08 \\ 1 04
| WL
04 - 0.2
[\ o
00 2 3 574 2 3 5 7oK 2 3 5

Ru(?), LOAD RESISTANCE

OPEN LOOP VOLTAGE GAIN
OUTPUT VOLTAGE -SUPPLY VOLTAGE

% [T 40
PRE AMP
o4 |R.=10K2 36
Ay = 40dB/1KHz
| Playback
92 "D =1% 32
% 28
N 4

Ao A

88 % 24
86 20

82 / 12
80 0.8

78 04

7% 0
2 4 6 8 10 12 14 16

Veo(V), SUPPLY VOLTAGE

THD(%), TOTAL HARMONIC DISTORTION

Vo(V), OUTPUT VOLTAGE

VndV), EQUIVALENT iNPUT NOISE VOLTAGE Avo(dB), OPEN LOOP VOLTAGE GAIN
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KA2213

LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-FREQUENCY
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PRELIMINARY

KA22130 LINEAR INTEGRATED CIRCUIT

ONE CHIP TAPE RECORDER SYSTEM

The KA22130 is a monolithic integrated circuit consisting of
preamplifier, ALC circuit, power amplifier in 16 pin plastic dual
in line package.

FEATURES

¢ Suitable for play and recording mono cassette tape recorder.

¢ Wide operating supply voltage range (4V ~12V).

¢ High gain preamplifier and power ampilifier.

¢ Output power of power ampilifier state
Po=1W at V¢c =6V, R =4Q, THD=10%.

¢ Soft tone quality at the time of output saturation.

¢ Wide ALC range and small variation in output voltage.

¢ Small shock noise at the time of power on/off due to built-in
prevention circuit.

¢ Variable monitor capability due to recording amplifier consisting
of preamplifier alone.

¢ Minimum number of external parts required.

16 DIP

ORDERING INFORMATION

Device | Package | Operating Temperature
KA22130 | 16 DIP —-20~ +70°C
BLOCK DIAGRAM
PHASE
COMPENSATION PREIN ~ ALCOUT PREGND DECOUPLE DECOUPLE  Vce GND

-]

NN aEnNoRGED

RIPPLE FILTER
+ +
POWER
PRE AMP AMP
——

PRE NF PRE OUT ALCIN POWERIN POWER NF BOOTSTRAP POWER OUT GND

Fig. 1

BOTTOM VIEW

(X SAMISUNG
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PRELIMINARY
KA22130 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (ra=25°c)

Characteristic Symbol Value Unit
Supply Voltage Veo 13 \
Power Dissipation Pqy 15 w
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —40~ +150 °C

ELECTRICAL CHARACTERISTIC

(Ta=25°C, Vec =6V, f = 1KHz, unless otherwise specified)

Characteristic Symbol | Test Condition Min Typ Max Unit
Quiescent Circuit Current lcc Vec=6V, Vi=0 18 %0 mA
. Vee=9V, Vi=0 23 40 mA
Pre-amplifier -
Voltage Gain (Open Loop) Avo Open loop 85 ‘ | dB
Voltage Gain (Closed Loop) Ay Closed loop, Pian 40 dB
Output Voltage Vo THD = 1%, Play 0.9 1.2 \
Input Resistance R 21 30 KQ
Equivalent Input Noise Voltag. Vi Play 1.0 20 %
ALC Input Level ALC THD =1%, Play -20 | ~12 dBm
Power Amplifier
Voltage Gain (Closed Loop) Ay Ri=51Q 43 45 47 dB
Vee =6V, RL=4Q, THD=10% 0.7 1.0 w
Output Power Po ¥'°_|CD==7'150\{,}DRL=4Q’ 1.0 15 W
Vec =9V, RL=4Q, THD=10% 1.7 2.2 W
Total Harmonic Distortion THD Po=250mW 0.3 1.5 %
Input Resistance R 30 KQ
Output Noise Voltage Vno Ry = 10KQ 0.6 1.8 mV
Ripple Rejection RR Ry =0Q, V,=150mV, f=100Hz 40 45 dB

& SAMSUNG
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KA22130

PRELIMINARY

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

c3
220p 4704

C4

(polyester

11
C12
0.15y
film

capacitor)

rout

| I
@—. 20~ 20KHz

o
Sw4 SwWe [swrz O
2C6 RS 47u
4704 10K | sws . .
R6 R R10
2k¥ g0 S‘;i o % 300K
7
IN6O x 2
Fig. 2
TEST CONDITION
Characteristic | SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 SW8 J:isr:t Test Method

lec on | on | off | on | on | off | off Test circuit current
Ay off | off | off | on on | off | off | A.D. | Ay=20 log Vo/V, (dB)
Po off | off | off | on | on | off | off D | Test output voltage at THD = 10%
THD off | off | off | on | on | off | off D | Test THD at output voltage Vo=1V
Vo on | off | off | on | on | off | off D |Test output noise voltage

RR =20 log V,/150 (dB)
RR on | off | off | on | on | off | off D Test output ripple voltage (Vi)
Avo 1 off | off | on | off | on | off | off | AB | Avo=20 log Vol/V, (dB)
Vo 1 off | off | off | on | on | off | off B | Test output voltage at THD =1%

Convert output noise voltage
Vni off [ on | off | on | on | on | off C at Ry=2.2K2, Vyu = VaolAy
ALC 1 off | off | off | off | off | off | on | A.B |Test input voltage at THD =1%
Input Level

¢ SAMSUNG
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PRELIMINARY
KA22130 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT
1. Mono cassette tape recorder

1000p

2.2k ’—"ﬁH 200, 4704

e

W —0 Vce
+
+a7u Vidls '-L ﬁ 10004
2] [3] [4] [5] [6] [7][B
”_j W ts0p d=
?SWZ E ALC AMP
[16} [15] [14 12 [ pof [@
L 00+ Iv ol 100 EAR. J.
MIC ¥ Oy
100u 470,
51 0154 &

(polyester SW5
r film
1 capacitor) sp
RIP Head v 'Jlﬁ 30K
Sw4
9 [j|—1 1 SWe
SW1 to SW6 (PLAY/REC): PLAY 31
Fig. 3 )
m
2. Radio cassette tape recorder
1000p

—O vce

2.2K 47u 220 4704

A .
r | f| R :
[@7 10005
MIC. J. TAPE 11 [2] [3] [4] [5] (6] [7] [&
20p

L;L ! T

MIC
;(polyester
film

%%W

’ capacitor)
‘ 10K VR sp
R/P Head
20K
SW4 Tape

Radio
Meter ?

Bias
0OSsC.

¢———= to Radio
SW1 to SW4 (PLAY/REC SW): PLAY

Fig. 4
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KA22131

LINEAR INTEGRATED CIRCUIT

24 sOP

DUAL PRE-POWER AMPLIFIER FOR
AUTO REVERSE

The KA22131 is a monolithic integrated circuit consisting of an
autoreverse dual pre and power amplifier. It is suitable for 3V
portable radio cassettes with an auto-reverse function.

FEATURES

* Dual pre-power amplifier on 1 chip

¢ Auto-reverse switch included

¢ Muting circuit included for Metal/Normal gain control

¢ LED drive circuit included for tape direction indication

* Power ON muting circuit inclued for suppression of shock-
noise at the power ON time.

* Operating supply voltage range: Vcc = 1.8V~ 3.6V

ORDERING INFORMATION

BLOCK DIAGRAM

Device |Package|Operating Temperature
KA22131D | 24 SOP -20 ~ +70°C
PRE INPUT2
PRE PRE FIR MUTE POWER POWER  METAL
BIAS LEDB 2A 28 NF2  QUTPUT2 CONT  INPUT2 INPUT2  OUTPUT2 CONT Voo

ool [ol [w] [e

{1—5] 14 13

) 5

SW

FIR SW

; “H

CONT

6 7 8 9
MUTE  POWER
INPUT1  INPUTY

BN DD TN
LED A 1A 1B PRE PRE
NF1 OUTPUT1

PRE INPUT1
Fig. 1

POWER
OUTPUT1

W ]

FILTER

2]

GND
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KA22131

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 4.5 \Y
Power Dissipation Py 600 mwW
Operating Temperature Toor -20 ~ +70 °C
Storage Temperature Tstg -55~+125 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vo =3V, f=1KHz, unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit
Quiescent Circuit Current lec V;=0V, Pin 14, 18: Open 4 9 15 mA
PRE-AMP (R, = 10KQ)

Open Loop Voltage Gain Avo | Vo= —10dBm 72 | 83 dBA‘

Output Voltage Vo THD=1% 300 | 450 i\

Total Harmonic Distortion THD | V,=0.2V, NAB =33dB 003 | 008 | %

Equivalent Input Noise Rg=2.2KQ

Voltage Vi BW( — 3dB) = 20Hz ~ 20KHz 08 | 1.2 | WV

. L \ V= —20dBm, f=100Hz
Ripple Rejection Ratio RR NAB = 33dB 43 53 dB
Vo= —10dBm, Ry=2.2KQ

FWD-REV Cross Talk CTr_gr BW = 20Hz ~ 20KHz 65 | 755 dB

Input Bias Current Ig V=0V 130 | 500 } nA

POWER-AMP (R, = 16Q)

Output Power P, THD =10% 50 69 mwW

Closed Loop Voltage Gain Ay Vi= —40dBm 246 | 26.6 | 286 | dB

Total Harmonic Distortion THD o= 1MW 0.27 05 %

Output Noise Voltage Vno Ry =08, BW(—3dB) = 20Hz ~20KHz 27 39 uVv

Ripple Rejection Ratio RR V= —20dBm, f=100Hz, R,=0Q 45 61 dBT

Input Resistance R 214 | 30 | 386 | K@

Input Bias Current lg Vi=0V, Ry=100KQ 10 90 nA

Channel Balance CB Vo= —10dBm 0.1 07 dB

LED Maximum Current lieo Vee(sat) =0.3V 5 mA

PRE + POWER AMP

VR: Max, PRE: Ry =2.2KQ
LR Cross Talk CTi-r | BW = 20Hz~ 20KHz, Power: Vo= —5dBm | 40 | 48 dB
. PRE: Vo= —12dBm

Signal Leakage SL VR: Min -~66 | ~60 | dBm

139
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KA22131 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

™
3aui
24
’ KA22131

1 2 Lad 4 5 E_J 7 8 9
+
SW 104
> 10
> sw
560
150K
; 47u sW

"
00 4 220,71 n
Vee AA,
220) PPN
2.2K 226§ Cou —()—— |
| _ THD

Fig. 2

B
=]
=1
S
]

150K 56K
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KA22131 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

Vee
* 150K 10K
220 10n 220 + 33K
0.022,| 4.74 : 220
1000p LED iy
— S
__\_9—47— 56K é_,7|7 3 a7 o
4 ] Tu
3 SW1 | = SwW2 17
— &
) " Vee
1000p =)
y% 6] [15] [14] [i3 #220"
SWi: FIR
SW2: METAL

100p§+ I

1000p

1000p

R | TP
1
o7 220,

Fig. 3
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KA22131 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE RIPPLE REJECTION-SUPPLY VOLTAGE
25 100
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KA22131 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-FREQUENCY TOTAL HARMONIC DISTORTION-OUTPUT POWER
100 100
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KA22131 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-AMBIENT TEMPERATURE TOTAL HARMONIC DISTORTION-AMBIENT TEMPERATURE
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PRELIMINARY
KA22134 LINEAR INTEGRATED CIRCUIT

DUAL PRE-POWER AMPLIFIER oo
WITH DC VOLUME CONTROL

The KA22134 is a monolithic integrated circuit
designed for use in low voltage and low power applica-
tions. It has all functions including a dual audio pre-
power amplifier, DC volume control and headphone
drive circuits.

It is suitable for portable tape recorders or headphone
cassette recorders.

FEATURES

¢ Builtin DC volume control circuit. [

* Wide operation supply voltage: Vcc=1.8 ~ 6V

* Only a few components to build headphone
cassette tape recorders.

e Built-in ripple filter.

ORDERING INFORMATION

Device |Package | Operating Temperature
BLOCK DIAGRAM KA22134 | 16 DIP -20 ~ +75°C
PRE PRE DRV DRV
VReF INPUT2 NF2 OUTPUT2 INPUT2 CONT OUTPUT2 Voo
7\ Fon
0
OO
VOLUME DRV 2
RIPPLE
FILTER CONTROL
VOLUME DRV1
PRE AMP1
O—()—)—() J\s O—)—G)
/S A4 \ \_/ \_/ \_J
GND PRE NF1 PRE DRV RR DRV GND
(PRE) INPUT1 OUTPUT1 INPUT1 OUTPUT1 (DRV)
Fig. 1
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KA22134 LINEAR INTEGRATED CIRCUIT
ABSOLUTE MAXIMUM RATINGS (ra=25°0)
Characteristic Symbol Value Unit
Supply Voltage Vee Vv
Power Dissipation Py mwW
Operating Temperature Topr -20 ~ +75 °C
Storage Temperature Tsg —-40 ~ +125 °C
ELECTRICAL CHARACTERISTICS
(Vec =3V, Ta=25°C)
Characteristic Symbol Test Conditions Min Typ Max Unit
! Vi=0, Vo =mi
Quiescent Circuit Current o ' oL =min 9 13 mA
] leca Vi=0, VoL =max 11.0 mA
Cross Talk CT Rg=2.2KQ, Vo= —10dBm 34 40 dB
PRE-AMPLIFIER SECTION
(Ve =3V, Ta=25°C, f = 1KHz, RL,=10KQ, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit
Open Loop Voltage Gain Avo Vi=0.2mV 55 62 dB
Closed Loop Voltage Gain Avq Vo= —-10dBm, NAB 1KHz 33 dB
Output Voltage Vom THD=1% 600 720 mv
Total Harmonic Distortion THD, Vo= —10dBm 0.04 0.1 %
; . . Ry =2.2KQ
Ripple Rejection Ratio RRy V,= — 20dBm, f,= 100Hz 46 dB
Equivalent Input Ry =2.2KQ, BW =30 ~20KHz
Noise Voltage Vne | Gain for NAB 1KHz 1220 | W
POWER AMPLIFIER SECTION
(Vee =3V, Ta=25°C, f =1KHz, RL, =320, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit
Pos THD,=10% 20 27 mwW
Output Power
Poz THD, = 10%, R = 16Q 39 mwW
. THD, Po=10mW, Volume: 100% 0.5 1.2 %
Total Harmonic Distortion
THD; Po=10mW, Volume: 50% 0.3 %
Avz Vo= —10dBm, Volume: 100% 28 30 32 dB
Ciosed Loop Voltage Gain
Avs Vo= —10dBm 15 dB
Channel Balance CB Vo= —10dBm -15 0 -15 dB
. ) Vo= —10dBm,
Volume Rejection Ratio Vimin Volume: 100% to 0% 66 72 dB
BW =30 —- 20KHz,
Output Noise Voltage \ ? 250 320 \
p g NO R, = 6000 2
. o Ry = 6009, f,=100Hz
Ripple Rejection Ratio RR; V,= —20dBm 46 dB
¢ SAMSUNG
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KA22134 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

© ©
SW1A SW1B
22K 2.2K
AAA AAA
Y¥y
100.
240 U

PRE
b a 1) GND Vrer (16
SW2A SWZB

I O

0.018u
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W} i
SW4A 1oou

600

vy
36K

F\)\ VR 0 Vce

Fig 2 SW7
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LINEAR INTEGRATED CIRCUIT

TEST CONDITIONS

 KA22134
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SW3A/B

SW2A/B

swiB

0/x

SW1A

X

X

x/0

Item

lec

leca

Avo

Avy

Vom
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PRELIMINARY
KA22134 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

RADIO IN

{

0.018. 8K 4.7u

) KA22134

PRE PRE PRE PRE DRV DRV DRV
GND N1 NF 1 0ouT1 N1 VRR ouT1 GND

0.018u

RADIO IN

Fig. 3
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KA22135 LINEAR INTEGRATED CIRCUIT

DUAL PRE-POWER AMPLIFIER AND oo
DC MOTOR SPEED CONTROLLER

The KA22135 is a monolithic integrated circuit designed for use
in low voltage and low power applications. It has all functions
including a dual audio pre-power amplifier and motor speed
controller in a single chip. It is suitable for portable tape recorders,
head phone cassette tape recorders or battery-powered radios.

FEATURES

¢ Low current consumption in a operating voltage range.
¢ Wide operating supply voltage range; Vcc = 2V~ 7.5V.
* Only a few components to build headphone cassette
tape recorders.
* Dual audio pre-power amplifier and motor speed controller
in a single chip.
* Reduced input and output coupling capacitors because of 1/2

Ve AMP adoption on chip as AC GND. ORDERING INFORMATION
Device |Package|Operating Temperature
BLOCK DIAGRAM KA22135 |22 SDIP| —20 ~ +70°C
PWR 12 AMP PAUSE
PRE PRE PRE PWR COMPEN  PWR COMPEN ~ BASE  CONTROL
NF2 INPUT2 OuUTPUT2 RIPPLE INPUT2  -SATION2 OUTPUT2 Vee —SATION DRIVE OUTPUT

]

-> 5 ! AW
IS A

AA
M-

Ay

Vv
AAA
Yy
W

AA

Slle ——"] ]
B E RO O O R

10
AC GND PRE PRE PRE PWR PWR PWR DC GND 12 Vee Vs SPEED
(112 Veo) NF1 INPUT1  OUTPUT1 INPUT1 COMPEN  QUTPUT1 OUTPUT ADJUST
—~SATION1 (AC GND)
Fig- 1
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KA22135 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Volitage Vee 10 v
Power Dissipation Pqy 600 mwW
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tstg —-40~+125 °C

ELECTRICAL CHARACTERISTICS (ta=25°c)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit

Quiescent Circuit Current lec Vee =3V, Vi=0, I =0mA 15 25 mA

PRE AMPLIFIER SECTION
(Ta=25°C, Vec =3V, f=1KHz, Ry = 10KQ, unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit
Open Loop Voltage Gain Avo Vo= —10dBm, R.= oo 72 dB
Closed Loop Voltage Gain Ay Vo= —10dBm 40 42 44 dB
Output Voltage Vo THD=1% 035, 0.6 \
Total Harmonic Distortion THD | V,=400mV 005 | 05 %

Vi=0, Ry=2.2KQ

Output Noise Voltage Vno BW( - 3dB) = 30Hz ~ 20KHz 70 300 uV
Input Resistance Ri Vo= - 10dBm 18 22 KQ
Cross Talk CT Ry=2.2KQ, Vo= — 10dBm 45 62 dB

POWER AMPLIFIER SECTION
(Ta=25°C, Vec =3V, f=1KHz, R =329, unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit
Closed Loop Voltage Gain Av Po=5mW 26 28 30 dB
Output Power P, THD =10% 20 28 mwW
Total Harmonic Distortion THD | Po=5mW 0.2 2.0 %
Output Noise Voltage Vno R, = 10K, BW( - 3dB) = 30Hz ~20KHz 025 | 1.0 mV
Input Resistance Ri Po=5mW 10 20 KQ
Cross Talk CT Po=5mW, Rg=10KQ 35 50 dB
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KA22135 LINEAR INTEGRATED CIRCUIT

MOTOR SPEED CONTROLLER SECTION .
(Ta=25°C, Vec =3V, In=100mA, unless otherwise specified)

Characteristic Symbol Test Condition Min | Typ | Max | Unit
Base Driving Current Is 10 18 mA
Reference Volitage Viet 0.22 | 0.26 | 0.30 \"
Reference Voltage 0O~ |
Regulation 1 AVt | Vec=2.0~6.5V 0.05 %IV
Reference Voltage on_ o
Regulation 2 LVetz | In=25~200mA 0.1 % lmA
Reference Voltage _ - o o
Regulation 3 AVies | Ta= —10~ +60°C 0.01 %/°C
Current Coefficient K K =% 37| 4 43
R1 R2
Current Coefficient
Regulation 1 AKy | Vee=2.0~6.5V 0.05 %IV
Current Coefficient AKs | 1= 25~ 200mA 0.1 YolmA
Regulation 2 m )
Current Coefficient _ _ o o/ fo
Regulation 3 AKs | Ta= -10~ +60°C 0.1 2/6/°C
TEST CIRCUIT y
cc
100‘K_°1 Sw14 " m 1 o
+—MA—02 sG AR 0.47 itv_m
.’ SWE8 10K R 0.47 E‘T':E)\\/
100kp; © oA £ 220 00 L g " SAL
+ sl F— + + 32 +
10K v
1000P sw12 &
1 0
SWe 72
2 8 [i7] [e] [18] [4 [8 [iz] .
KA22135 RZEFS : 220,
2K -
2 1 2 3] 14 5 6 7 o[ [10
o 100K 4] (8] [e] [l LTH
! L Swz ™ |sws
2 1 1000P
@s.c.
&
22k S
-|- 0 Av—e g7 ';52 2K j’ SW11& KSDAT1A
o
100K + L TR1
o swis L o 220,.T
—? 4
DC G
Note: PIN8 is DC GND . "
Fig. 2 PINS is AC GND
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KA22135 LINEAR INTEGRATED CIRCUIT

TEST METHODS

SWITCH
TEST ITEM

lec 1 2 1 1 2 1 2 1 1 2 1 2 1 1
CH1 Ay, " 1 2 2 ! " " " " " ! " ! !
CH1 Ay ! ! 1 1 " " " ! " " ! " " !
CH1 Vo " " " " " " " ! " ! " ! " !
CH1 THD " ! " " " " " ! " ! ! " " "
CH1 Vpo " 2
CH1 R 2 1 " ! " " " ! ! ! ! ! " !
2

=
% | CH2A, T P P R
E C H 2 AV " " " " ” " " 1 1 " " " " "
& CH2 Vo " " " " " " " " " " " " " "
C H 2 TH D " " " L " " " o " " " " ” "
C H 2 vn° " " " " " " 2 " " " " " ” "
C H 2 Rl " " " " " 2 1 " " " " " ” "
C.T (2 -1 ) " " " " " 1 1 " " " " " " "
C .T2 (1 — 2) " , 1 " " " " 2 " " " " " " "
C H 1 A\/ " 2 " " 1 " " " " " " " " "
C H 1 PO " " " " " " " " " " " " " "
CH1 THD " " " ] " " " " " o ] " " "
C H 1 V no " " " " 2 n " " " " " " " "
% CH1 Ri " " " " 1 ' " " " " i " " 2 v
; C H 2 AV " " " " 2 " " " " 1 " " 1 "
% C H 2 PO " " " " " " " " " ” n " " "
8 C H 2 T H D " " " " " " " " " " " " " "

C H 2 V no " " " " " " " " " 2 n " " "
C H 2 R| " " " " " " " " n 1 " " " 2
C.T1 (2 -1 ) " " " " ” " " " " " " " " 1
C. T2 (1 — 2) " " " " 1 " " " " 2 " " " "

" " " " " " ” "n " " "
Iy 2 2 1
V " " " " " " " " " " -1 " " "
d ref
%) AV " " " " " " " " " " " " " "
d ref
E K " " " " " " " " " " " " " "
A K " " - " " i " " " " ” " " n
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KA22135 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

Rg <
0472
che '
100
g 20K c1 \& 1 +uz M N
Va2 \Et e "q cuu X%
R4 c 3 0.474 +r 1
= $1s0 o M
c4 Tl o7 E R8
1000 s ™ 20, ' K3
R6
e 330K | o0
1000P —/
1
[¢]
sW
[2] [ [#] [i5] [s] [r] [s6] [1s] [ie] [w] [
KA22135 +
zZ
c13
2204
L] L?H 3 t‘H : L‘EL’J ] [o] [0 L‘H
R3 =
330K c8
e 1000P
A4 0034 L
12k L) | =w
c1 ) R7 S
Rig KS
1509 > b
1000P] VR1 < 3Ry
20KS co 3ax
0.475 ,
o3 ——| TR1
2100u
- KSD471A
+
c12 2
2204
—o
DG GND .
Fig. 3

Note: 1. For C12, use a capacitor of Low TAN§
2. For C9 and C11, use solid state capacitors with better characteristics at low temperature
3. Locate C7 just around the emitter TR1, KSD471A.
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KA22136 LINEAR INTEGRATED CIRCUIT

DUAL PRE-POWER AMPLIFIER, VOLUME
CONTROLLER AND DC MOTOR SPEED
CONTROLLER

The KA22136 is a molithic integrated circuit designed for use in low J
voltage and low power applications. It has all functions including dual
audio pre-power amplifier, electronic volume controller and DC motor
speed controller in a single chip. It is suitable for portable tape
recorders headphone cassette tape recorders or radios by batteries.

28 SOP

FEATURES

e Low current consumption in a operating voltage range.

¢ Operating supply voltage range: Vec=21V~5V

¢ Only a few components in composing headphone cassette tape
recorder.

¢ Dual audio pre-power amplifier, electronic volume controller
and DC motor speed controller in a single chip.

« Reduced input and output coupling capacitors because of Y2
Vcc AMP adoption on chip as AC GND. ORDERING INFORMATION

Device |Package |Operating TemperatureJ

KA22136 | 28SDIP -20~ +65°C
KA22136D 28SOP -20~ +65°C
BLOCK DIAGRAM
PRE PRE  COMPEN PRE ATT PRE  PRE PWR MOTOR MOTOR TORQUE SPEED
GND IN2  -SATION NF2  OUT2 N2 OFF  Vee Vee  OUT2 ONT Vo CNT ADJ.

(o] [l [w] [o] [ [w] [w] [o] [o]
— —— T

YV
Yy

[o] [we] [v] [ro] [
L
3

wy

A

Y

12Voez

CONST
CURR.

MOTOR
! CONT.

12Veer

AAA
AAL

wy

1 [ |
mm:sumugmuuw@mm

%2 Vel PRE COM- NF1 PRE VOLUME  vOL PWR PWR  ¥2Vge2 MOTOR MOTOR MOTOR
IN1 PENSATION ouT1 IN1 REF OouT1 GND GND CNT
Fig. 1
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KA22136 , LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 75 \
Power Dissipation Py 450 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tsg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =3V, unless otherwise specified)

Characteristic Symbol ' Test Condition Min Typ Max | Unit

Quiescent circuit current lec Vee=3V, Vi=0, In=0 18 25 mA

PRE AMPL'F'ER SECT'ON (Vec =3V, f=1KHz, RL, = 10KQ, unless otherwise specified)

Characteristic Symbol Test Condition Min Typ Max | Unit
Open Loop Voltage Gain Avo Vo= -10dBm, R = 72 dB
Closed Loop Voltage Gain Av(1) Vo= —10dBm 40 42 44 dB
Qutput Voltage Vo THD =10% 0.45 0.6 \
Total Harmonic Distortion THD(1) © Vo=400mV 0.05 0.5 %

Vi=0, Ry=2.2KQ,

Output Noise Voltage Vno(1) BPF (30 ~ 20KHz) 150 | 300 Y

Input Resistance Ri (1) Vo=10dBm 18 22 KQ

Cross Talk CT(1) Rg=2.2KQ, Vo= —10dBm . 30 dB
Vi=100mV

Output Voltage In Pre OFF Vo(off) Pre OFF (pin 22) Ve ~50 dB

POWER AMPLIFIER SECTION (ta=25°C, Vo =3V, f= 1KHz, R.2= 160, unless otherwise specified)

Characteristic Symbol Test Condition Min | Typ | Max | Unit
Closed Loop Voltage Gain Av(2) Po=5mW 26 28 30 dB
Voltage Gain Difference AAy Vcont = Max 0 3 dB
Output Power 1 Po(1) THD =10%, R, =320 20 28 mwW
Output Power 2 Po(2) THD =10%, R_=16Q 30 mw
Total Harmonic Distortion THD(2) Po=5mW 0.2 2.0 %
Pre + Power Noise Vno(2) Vi=0, Rg=2.2KQ, Vo =Max 6 10 mv
Output Noise Voltage Vyo(3) Ry =2.2KQ, Vo = Min 0.25 1.0 mvV
Cross Talk CT(2) . Po=5mwW 20 30 dB
Ripple Rejection Ratio RR Vee =3V, 100Hz, 100mVp-p 34 40 dB

¢t SAMISUNG
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KA22136 LINEAR INTEGRATED CIRCUIT

ATTENUATOR SECT'ON (Ta=25°C, Vec =3V, f=1KHz, unless otherwise specified)

1 . Characteristic Symbol . Test Condition Min Typ Max | Unit
! Maximum input voltage V; (Max) 0.2 Y%
| Maximum attenuation N Va (max) Vcont =Min 66 dB .
‘\ Attenuation error Va (err) ’ Vcont = Max 0 dB
L Input impedance R (2) 15 20 KQ

MOTOR SPEED CONTROLLER (Ta=25°C, Vo =3V, I, =100mA, unless otherwise specified)

& Characteristic L Symbol Test Condition Min Typ | Max | Unit

\ Consumption Current I lme 3.0 5.0 mA

| Starting Current ! Ims 500 ‘$

| _Reference Voltage Vreef V (pin 15, 16) 0727 080 | 0.87 A
Reference Voltage Regulation 1 | AVref (1) *Vec=2.1~5.0V 1 0.05 | %IV
Reference Voltage Regulation 2 | AVref (2) Im =25~ 250mA 0.01 %/mA

" Reference Voltage Regulation 3 | AVref (3) Ta= -10~50°C 0.01 %/°C
Current Coefficient K 32 38 43

* Current Cosfficient Regulation 1 | AK(1) Vec=2.1~5.0V 050 Ry
Current Coefficient Regulation 2 AK(2) Im =25 ~ 250mA 0.05 %/mA I
Current Coefficient Regulation 3 | AK@) | Ta=-10~50°C | | 002 %/°C

“ Saturation Voltage Vsat Im=200mA, Pin14 =V¢c 0.6 m’\/

| Leakage Current Ik Pin 18=Vec 50 | 200 | .A |

*Voltage across Pin 13, 17

¢ SAMISUNG
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KA22136

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

VvCC

RL1

O 1
’7% 220u

2.2K

33, |0.022u

+

27 26 25 24 23 22

160RL2

OFF CONT

§ PRE OFF SW
=

KA22136
1 2 La__f 4 Ls_] 6 7 8| (o] |10 ‘@f 120 [13] |1a
0.022;
] 30
3.3;‘:& -2
2.2k
HD| 0.1
- AL1
: RL2 < + o
j:mK- e 3 __H97 N CONT
Fig. 2 —
APPLICATION CIRCUIT
vee O— y
< RL1 M
& T /J7 0K gw Osw
33 ’ 0.022, O 160 & RL2 O . & 15¢
' 220, I Ed
s =1

0.022

RL1
10K

+
33, T2

T

©a0a0202020,0,0

O
SW

;
20 S 19 $RL2 0.1 T

N

Fig. 3
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KA2214 LINEAR INTEGRATED CIRCUIT

1.2W DUAL POWER AMPLIFIER

The KA2214 is a dual audio power amplifier in a 14-pin dual
in line package. It is designed for portable audio sets.

14 DIP HIS

FEATURES

* Wide operating voltage; Vcc =3V~ 13V

¢ High output power; P,=2W at 12V/8Q/THD =10%
Po,=1.6W at 9V/4Q/THD =10%
Po=1.2W at SV/8QITHD =10%
P,=0.7W at 6V/4QITHD =10%
P,=0.5W at 6V/I8Q/THD =10% |
P,=50mW at 4.5V/320/THD =10% \

* High ripple rejection ratio; 50dB (Typ) |

¢ Low quiescent current; 10mA (Ve =9V) ‘

¢ Easy assembly so that two power amplifiers are built in a
package.

ORDERING INFORMATION

Device | Package |Operating Temperature

BLOCK DIAGRAM

KA2214 |14 DIP H/S -20 ~ +70°C
FILTER COMPENSATION 1 Vee
o) ——1)

(9) BOOTSTRAP 1
iNpuT1 (13)
PRE
OUTPUTI
DRIVER 1 ®
NF1 (12
GND (14 TAB
(5) BOOTSTRAP 2
ineuT2 (2)
(s) outpuT2
ne2 (3

N
4

COMPENSATION 2

Fig. 1
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KA2214 | LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage (No Signal) Vee 18 \
Supply Voltage (Operating) Vee 16 \
Power Dissipation - Py 2.4 w
Operating Temperature Topr —-20~+70 °C
Storage Temperature Tstg —-40~ +150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Voc =9V, R=33Q, f=1KHz, R =8Q, R; =600, unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit
Quiescent Circuit Current lec Vi=0 10 mA
. Avi P, =0.25W, R;=33Q 44 dB
Voltage Gagin
Avz P, =0.25W, Ry=120Q 34 dB
Por Vec =12V, R.=8Q, THD=10% 2 W
Po2 Ve =9V, RL=42, THD=10% 1.6 0
Pos Vec =9V, R =80, THD=10% 09 | 1.2 W
Output Power
Pos Vee=6V, RL=4Q, THD=10% 0.7 w
Pos Voe =6V, R =80, THD=10% 0.5 w
Pos Vee=4.5V, R =329, THD =10% 50 mwW
THD, | P,=0.5W, R(=33Q 0.8 %
Total Harmonic Distortion
THD, ! P,=0.5W, Ri=120Q 0.4 %
Output Noise Voltage Vno Rg = 10KQ, BW(— 3dB) = 20Hz ~20KHz 0.6 mV
Ripple Rejection Ratio RR Rg=0, f=120Hz, V,=0.3V 50 dB
Cross Talk CcT Ry=0, P,=0.25W 55 dB
Channel Balance CB P,=0.25W -2 0 2 dB
Input Resistance R 5 M@
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KA2214

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

T 0 Vee
|
+ o o
1004 == 0.1,
INPUTY 13$R2 /_}?7
== 0.1p
o2 (Ce) “T Lo
10K 100, 2| -t N
+ I 22p 1004 220p
1 +
ag o p
Ry | c3 SP1
]
14 13 12 11 10 9 rﬂ
" AMPA
"
"
AMP2
MWy
T T T o] B [0 L
cs
INPUT2 + i c10
33 R * b 100
47p (Rp) ! "
| C11 (Cep) LC13
10K 1000 cg :_____“__ i
22p . 220y
01w == c12
SP2
13 R4
Fig. 2 * Mylar Capacitor

APPLICATION NOTES

(1) Mylar capacitor is recommended for C4, C12.

(2) Add C2, C11, for reducing voltage gain at high frequency.

(3) Add C7 or increase capacitance of C4, C12, when a oscillation may occur due to the pattern on the PCB.
(4) Voltage gain can be changed by the values of R1, R3.
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KA2214

LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE

50
Z 0
[
4
=2
3]
[
3w
-4
o
=
:
2 P4
5 ~
=4
= =0
i,
’,__-/
7/
0
0 4 8 12 16 20
VeV), SUPPLY VOLTAGE
VOLTAGE GAIN
TOTAL HARMONIC DISTORTION SUPPLY VOLTAGE
80 5
Ay
40 / 4 E
| &
z I I3
< o
a
o
y R.=80 8 z
£ Vo=03V s
2 f=1KHz S
b 2 R(=330 ) T
& 4
§
g
10 18
k3
THD =
0 0
0 4 8 16 20
Vee(V), SUPPLY VOLTAGE
POWER DISSIPATION-SUPPLY VOLTAGE
5
z 4
H
H
2,
(-4
w /
g
£, wealf | f
‘g / 8n /
E
s, o
// //
4
0
0 4 8 12 16 20

Veo(V), SUPPLY VOLTAGE

20

Po{W), OUTPUT POWER

OUTPUT POWER-SUPPLY VOLTAGE

L
t=1KHz
/ THD=10% ~— |

/a4

// //

L
0 4 8 12 18 20
Veo(V), SUPPLY VOLTAGE

VOLTAGE GAIN i
TOTAL HARMONIC DISTORTION | EEPBACK RESISTANCE

50

8

AWdB), VOLTAGE GAIN
n
3

40

AJdB), VOLTAGE GAIN

o 0
23 5 100 23 5 1K 23 5 10K 23 5

T 20
\ R.=80
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N =1V
\
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KA2214 LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-OUTPUT POWER

100 T
Ve =9V
R.=82
Ri=330

T 1717
1

-

o
ot

AWLY

f=10KHz | 4]
1.0 T+

R
ot

—
f=1KHz

et

THD(%), TOTAL HARMONIC DISTORTION
w

0.1
001 23 5 01 23 5 10 23 5 10
P(W). OUTPUT POWER
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KA2220 LINEAR INTEGRATED CIRCUIT

EQUALIZER AMPLIFIER WITH ALC

The KA2220 is a monolithic integrated circuit consisting
of a preamplifier and ALC circuit for cassette tape recorders

9 SiP

FEATURES

* Low noise amplifier.

* Wide operating supply voltage range: Vcc = 3.5V ~ 14V

* High output voltage.

* Low distortion.

¢ Wide ALC range.

e KA2220 ST: Good ALC pair characteristic for stereo
tape recorders

SCHEMATIC DIAGRAM

2 @ ]
g) ® ORDERING INFORMATION
Al A7 Device |Package {Operating Temperature
KA2220 | 9 SIP —20 ~ +70°C
Q2 —I:Qs
o @
R2 #RS D1 R8
89 v 5
®
Fig. 1
TEST CIRCUIT
R1 12K
N v - ——O0 Vge=5V
C2os & R2
33u/6.3V 56K
INPUT O
104/6.3V
C1 OUTPUT
10u/6.3V
c4
RL
5.1K
*Pin 4: ALC IN
R4 100K PIN 6: ALC OUT

Fig. 2
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KA2220 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 \
Power Dissipation Py 200 mwW
Operating Temperature Topr —-20~ +70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =5V, RL=5.1KQ, Ry =600, f= 1KHz, NAB, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec V=0, ALC OFF 1.4 2.0 mA
Voltage Gain (Open Loop) Avo 66 69 dB
Voltage Gain (Closed Loop) Ay Vo =07V 33 35 37 dB
Output Voltage Vo THD=1% 0.7 1.0 \%
Total Harmonic Distortion THD Vo =0.2V 0.1 %
Input Resistance R 60 100 KQ

. ) Ry=2.2KQ2, NAB
Equivalent Input N0|s? Voltage Vni BW (- 3dB) = 15Hz ~ 30KHz 1.0 wv
ALC Transistor Saturation Voltage Vaar 75 100 mV

ALC GRADE BINNING TEST CIRCUIT

—O vce=sv

—O————
>
o - § 12k AC voLT
) E H | Ve CVPMETER
Va | i 4
‘L ' ! ¥ 100
\ t
H |
/7]7 : ! g .
,: i /7 - m
|
Fig. 3

Test condition: S.G output level should be adjusted to be 138mV of the AC voltmeter reading (Vg) when the D.UT is not con-
nected from the test circuit (Vee =5V, Va=1.16V, T, =25°C)

ALC RANK is defined as ALC-G.R=20l0g Vg,/Va:

where

Vai: AC voltmeter reading when the D.UT is not connected

Vg2: AC voltmeter reading whn the D.UT is connected

¢ SAMISUNG
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KA2220 LINEAR INTEGRATED CIRCUIT

ALC-G.R BINNING TABLE
Ay (dB) ALC Grade (dB)
Symbol
Min Max Min Max
KA2220 H ~16.0 -20.0
KA2220 J -185 —225
KA2220 K -210 -250
KA2220 L 34 36 ~24.0 _280
KA2220 M -27.0 -310
KA2220 N ~30.0 -340

External Components (Refer to test circuits)

C.: Input coupling capacitor
The recommended value is 10uF. If made too small the low frequency characteristics will change for the worse,
and too large a capacitance value will increase the rising time when power is applied.

C,: Ripple filter for power supply
A large value is required to get an excellent ripple characteristic under the line operation, but must be made
smaller to shorten the starting time.

Cs: Bypass capacitor
Short emitter resistor on the AC and prevents an AC signal from feedback to input.
C4: Output coupling capacitor
C, is determined as follows:
Co=—>
21r'f|_‘RL

f.: low cut-off frequency
R.: load resistance

Cs: Phase compensation capacitor.
Prevents high frequency oscillation by phase error when feedback is heavy.

Ce, Rs, Rs: Equalizer network
The closed loop voltage gain is determined by these components in relation to the internal resistance at Pin 3.

R;: Filter resistance.

R.: Collector resistor of first stage transistor of the IC
Low voltage characteristic can be improved by adjusting this resistance.
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KA2220 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-FREQUENCY TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
100. T 10 —
| ==
90 i ——— i f N —
=5V Voo =5V
80 \;'cc- jKﬂ [ g 3 RL=5.1KI
- P ]
n pre ! 2 10
§ » E /s
g ® O!I-S(Ig Z 5 ‘&4 @n
§ o o i g . San
" N
g« N 32 = y ,*: o
> E 01 V A7
< 3 Av (NAB) 4. =
” | ; s
I .
10 m ] 2
[ 001
10 23510 235 1K 235 1K 23 100K o1 2 3 s 10 2 3 5 10
1(Hz), FREQUENCY Vo (V), OUTPUT VOLTAGE
OUTPUT VOLTAGE-INPUT VOLTAGE OUTPUT VOLTAGE-SUPPLY VOLTAGE
10 =TT 1H 20
]
s | vec=sV 18 RL=5.1K0 |
RL=51K0 f=1KHz "
. T 18 [T THD=1%
g 2 §1.4 -
g dImEPZl g e
A /7
10 A A E 10
f=100Hz 7117 3
: 7 g
5
2 v Ay 2 o
’ / / / 04
2 / / 10KH v
o1 y. / ” ° |
1 2835 10 23 6 10 23 5 10 4 5 8 7 B8 9 1 N 12 1B W
Vi (V), INPUT VOLTAGE Voc (V), SUPPLY VOLTAGE
VOLTAGE GAIN-SUPPLY VOLTAGE QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
120 24
100 B_t;;(ﬂm - E 20 /
=
3 § 18 /
2 —T g 7
§ L—"TAvo ]
& § 12
>
< % 308
Av i
20 8 o4
[ °
o 2 4 & 8 10 12 14 18 o 2 4 8 8 10 12 14 ®
Vee (V), SUPPLY VOLTAGE Vec (V), SUPPLY VOLTAGE
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KA2220 LINEAR INTEGRATED CIRCUIT

EQUIVALENT INPUT NOISE VOLTAGE

INPUT IMPEDANCE-FREQUENCY — GENERATOR RESISTANCE
1000 T i wor
T T
I
5 ImEa
2 I i . H .
w N 9 3 : ¥
§1oo 8 , Ll ;
)t i o i .
& It z | ‘ i !
£ 5 5 [ ! i i
5 8 ¢ i RN \ i H
g 8 c10 = o maRs
Z£ 2 z ; -
z 7 z : -
g / ] | iy L]
< 0 é 3] ST | sl !
& 7 3 NN [ il [AEP
[ ¥ 1l
5 L R | i i
< T | Vi i
3 2t : o -
2 b [ [ e
coop ) [T Pt
Lo o L
1 01 il | il Ll
10 23 5 100 23 5 1K 23 5 10K 2 3 100K 100 2 3 5 1K 2 3 5 10K 2 3 5 100K
1 (Hz), FREQUENCY Ry (2), GENERATOR RESISTANCE
100
MY ' MY -O Vee
i: . 12K +
100/6.3V <E 470,110V
150K@  22P
MIC )
q RADIO
022 3 1ok IN6O
e 0022w + M Z
TAPE| 27410V POWER
2.2K
L
2200p { N §
- £ 100./6.3V IN6O 3
3N 15 &
I ;
56K 200K 120
| _BIAS MW ANy A
osc I I 68K 2700p
100 +— 33K
Jrod 001
vy L M 2.7mH
RIP Head ! L 4amH 15K &
' rv:}_clml SW (PLAY/REC): PLAY
150p 3300p
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KA2221 LINEAR INTEGRATED CIRCUIT

DUAL LOW NOISE EQUALIZER AMPLIFIER

The KA2221 is a monolithic integrated circuit consisting of
2-channel low noise amplifiers and regulated power supply for
car stereos.

FEATURES

¢ Suitable for car stereos.

¢ Low noise amplifier.

¢ Voltage regulator included.

¢ Good ripple rejection.

¢ High channel separation (65dB Typ).

¢ Minimum number of external parts required.

8 sIP

[

SCHEMATIC DIAGRAM ORDERING INFORMATION
Device |Package |Operating Temperature
KA2221 8 SIP
—-20 ~ +70°C
@ B KA2221G | PELLET
o e 2R0 £ '
. m i,Rs i,ﬁs i.ﬂg
D2 I:
C1 Q4
|,4
e *
. D3
Q3

3R iERs
$Ro iER"

Ds | L:Qg

@ ) Rig e CI2
Da
Q7
Ds
®
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KA2221

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit

Supply Voltage Vee 18 \

Power Dissipation Pa 200 mw

Operating Temperature Topr -20~+70 °C

Storage Temperature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(T.=25°C, V=12V, R.=10K®, f=1KHz, NAB, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit

Quiescent Circuit Current lcc V=0 6.0 9.0 mA

Voltage Gain (Open Loop) Avo | 65 80 dB

Voltage Gain (Closed Loop) Av Vo =05V 33 35 37 dB

Output Voltage Vo THD=1% 0.6 1.0 \)

Total Harmonic Distortion THD Vo =05V 0.1 0.3 %

Input Resistance Ri 150 KQ

) . Ry =2.2KQ

Equivalent input Noise Voltage Vi BW (— 3dB) = 15Hz ~ 30KHz 1.0 2.0 wVv

Cross Talk CT Ry =2.2KQ 50 65 dB
TEST CIRCUIT

330
Mp—O Vce
. R7
C11 TR 4716V
R3
INPUT 1 O
INPUT2 O
Fig. 2
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KA2221

LINEAR INTEGRATED CIRCUIT

RESPONSE (dB)

2
E N
g
5

FREQUENCY RESPONSE
28 [ i
24 T l
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R 1
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-1z
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Rg=2.2K0
Vo=05V

-20

-0 )

|

10 23510 2361 235 1K 23 5 100K
#(Hz), FREQUENCY
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001
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3

T T

i o T
Y A
T
5 [fvocmiv =
3 |—{Ru=10KQ
2 | Rg=6000
i L H" /;‘:==-=
10
ya
T 7
=1 1 ~
5 4
8 /
2
/ 4
01 /
7
f v A
s /A {=10KH;
I
3
2 Al
oo L]
0t 23 65 10 23 5 10 23 5 100
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KA2221 LINEAR INTEGRATED CIRCUIT

External components (Refer to test circuits)

Ci (Ca):  Noise filter
These capacitors prevent radio interference in strong electric fields. The recommended value is 1000pF.

C, (C4)::  Input coupling céapacitor
The recommanded value is 10uF. If made too small, the low frequency characteristics will change for

the worse, but too large a value will increase the rising time when power is applied.

Cs (Cyo): Negative feedback capacitor
The lower cut-off frequency depends on the value of these capacitors and is determined as follows:

]
2xf. Ry (Re)

Cs (Cy)=

f.: Low cut-off frequency
If the value of these capacitors is made larger, the starting time of amplifier is delayed further.

C7(Cg): Output coupling capacitor
The recommended value is 10uF.

Rz, Rs, Cs (Rq, Rs, Co): Equalizer network
The time constants of standard NAB characteristic are follow.

Tape speed 9.5cm/sec 4.75cm/sec
Cs (Rz + Ry) 3180usec 1590usec
Rz, Ce 90usec 120usec

R, (Rg): Feedback component
The closed loop gain is determined approximately by the following relationship:

A, =20 log-ZeL(dB)
Bnr

Zm = Rz + Ra//Ce

* Choose Rs, Ra, (DC resistance of NAB element) as 100KQ approximately.
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KA22211 LINEAR INTEGRATED CIRCUIT

DUAL LOW NOISE EQUALIZER AMPLIFIER

The KA22211 is a monolithic integrated circuit consisting of a
2-channel pre-amplifier in a 8-pin plastic single in-line package.

8 SiP

FEATURES

* Recommended operating supply voltage range (5V~14V)
¢ Low noise (Vni=1.0xV: Typ)

* High channel separation

e Minimum number of external parts required

SCHEMATIC DIAGRAM

ORDERING INFORMATION

Device |Package |Operating Temperature
@ NF1 KA22211 8 SIP —-20 ~ +70°C

- O
R3 Rs Vee
Dy
Q

éFﬁ Q4
R2 TC‘ as
O— F_@
INPUTH {Dz A Re R7 OUTPUTI
3

R R
2 + s
®
P
Ri2 SRue GND
Ds
Qg Ris

Ri4
o —®
8

Q10 OUTPUT2

4 Q7
vtz L R <o, |) ‘\1
S Ro Qg

]
§
A

p: T
] J/T
Qe
fm ?H” Ri3
7 )NF2
Fig. 1
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KA22211 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (ta=25°c)

Characteristic Symbol Value Unit
Supply Voltage Vee 18 \
Power Dissipation ] 200 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg ~40 ~+125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =9V, R.=10KQ, Ry =6009, f=1KHz, NAB, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lee Vi=0 4.0 6.0 mA
Voltage Gain (Open Loop) Avo 65 80 dB
Voltage Gain (Closed Loop) Ay Vo=0.5V 33 35 37 dB
Output Voltage Vo THD=1% 1.1 1.3 \
Total Harmonic Distortion THD Vo=0.5V 0.1 0.3 %
Input Resistance Ri 70 100 KQ

. . Rg=2.2KQ
Equivalent Input Noise Voltage Vni BW (= 3dB) = 15Hz ~30KHz 1.0 2.0 uv
Cross Talk CT Ry=2.2KQ 50 65 dB
TEST CIRCUIT ) oV
lc
104 10u
INPUT1 o—_ﬁTQ_ —H ‘ O OUTPUT 1
. 10K
KA22211
104 10
INPUT 2 -+ s———O OUTPUT 2

10K

Fig. 2
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KA22211 LINEAR INTEGRATED CIRCUIT

R1
APPLICATION CIRCUIT N O Vee
c2
cH1 10 10 cH1
INPUT ¥ Fe g O OUTPUT
C1 == 1000p er 10K
l KA22211
c4
CH2 104 10 CH2
INPUT o———l_~_.— —(e) + OUTPUT
cs
C3== 1000p 10K

External Components

C, (C4): Input coupling capacitor
These components are concerned with the output noise and operation starting time, and its capacitance

is adequate for 10uF.

As C: (C,) below 4.7uF extends the operation starting time, a capacitance of over 4.7uF is recommended.
Cs (Cyy): Negative feedback capacitor

These components decide the low cut-off frequency, which is determined as follows:

1

Cs (Cr)= 27f-Ra(R7) where, f: low cut-off frequency.
A large Cs (C11) makes the operation starting time of an amplifier late. It's capacitance is adequate for
47uF.

Ce, Rs, Rs (Cio, Rs, Re): Equalizer network
This components decide the frequency response of an equalizer amplifier. The time constant of standard

NAB characteristic is as follows:

Tape Speed
Time Constan 9.5cmisec 4.75cmisec
Cs (R3+Ry) 3,180usec 1,590usec
Ce, R3 90usec 120usec
Cg: Filter capacitor of the power line
This should be located as close to the supply voltage pin (Pin 4) as possible. The recommended value

is 47uF:

C; (C3):  Protection capacitor
These components protect against wave damage is strong electric fields and engine noise damage and

block oscillation at high amplifying operation.

C: (Co): Output coupling capacitor
The recommended value is 10xF.
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KA22211

LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE

10 1 T 1 1
Vee=9V
R.=10KQ
s "Ru=
3 A, =35dB/11KHz e
2 ,/
4
5 10 {
(=} 2,
s &
5° of 4
£ P
s, VA
g /S
> o /l
, /
/
3 /
2

35 01 235 102 35 10 23 5 100
V{mV), INPUT VOLTAGE

CROSS TALK-FREQUENCY

30 T T T
Vec =9V
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A, =35dB
20 Ry =2.2K9 |
1 Vo=0.77V
N
2
)
2
[=]
-3
o
@ 80 —
g' channel 1, 2 |

70

. L

.y
10 23 5100 2 35 1K 2 35 10K 2 3 5 100K
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KA2223 LINEAR INTEGRATED CIRCUIT

5-BAND GRAPHIC EQUALIZER AMPLIFIER 1eoe

The KA2223 is a monolithic integrated circuit consisting of an
operational amplifier with five resonant circuits and a active filter,
and it is suitable for radio-cassette tape recorders, car stereos
or music center audio systems.

FEATURES

¢ Tone control with independent adjustment of each band through
an external capacitor.

¢ Gain control through an external variable resistor.

¢ Increasing the bands by adding resonant circuit or using two
KA2223 in series.

* Low noise (Vo =7xV: Typ. Flat).

¢ Low distortion (THD=0.02% Typ. f=1KHz Flat).

¢ Large allowable input (V;=2.3V: Typ, Vcc =9V, f=1KHz Flat).

¢ Operating supply voltage (5V ~13V)

ORDERING INFORMATION

Device |Package |Operating Temperature
SCHEMATIC DIAGRAM ge Operafing emp
KA2223 16 DIP
~20 ~ +70°C

KA2223G | PELLET

GND BIAS vee ouTPUT NF INPUT NF5 BASE 5

06D oo ) (o
16 15/ \l‘}/ \1?/ 12 \11J 10
l7—“ 47K
A"VAV AVAVAV +
12K 10K <
— 347K
<

P R2

< y >

$oeK iEeaK j; 68K ifseK $ esx 3; 12

R1
51K 1.2K 51K 1.2K 51K 1.2K 51K 1.2K 51K
~ /J\ D
1 \2/ 3 4 5 6 7 8

BASE1 NF1 BASE2 NF2 BASE3 NF3 BASE4 NF4

Fig. 1
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KA2223

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 20 \
Power Dissipation Py 700 mwW
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tag -85 ~+125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =9V unless otherwise specified)
Test
Characteristic Symbol Min Typ Max | Unit
f(H2) Conditions
Quiescent Circuit Current lec Vi=0 3.0 5.2 8.0 mA
Flat Ay (Flat) 1K V= - 10dBm -38 -08 22 dB
108 dB
Boost Ay (Boost) 343 a8
08 008!
Y 1.08K V.= —10dBm 8 105 | n2 [ a8
3.43K dB
Voltage Gain 10.8K dB
108 dB
343 dB
Cut Ay (Cut) 1.08K Vi= —10dBm —-12 -10.5 -8 dB
3.43K dB
10.8K dB
Total Harmonic Distortion THD 1K Vi=1V 0.02 0.1 %
: Flat, Input Short
Output Noise Voltage Vno BW( — 3dB) = 10Hz ~ 30KHz 70 30 my
178
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KA2223 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

vee OUTPUT
o- ' —o0
+
33, 10K 3

a7, z
" 1000p )
22,
16 15 [1a] [—15—] 12 [—1E—| 10 9
KA2223

390p

0012, 0.0039, T 00012,

-

Co === 068 =022 T 0068, 0022,4 ==6800P

>
5 $ | 3 _s
$ — 3 3 3

INPUT 100Kx5
o—mn—fF ‘
47K 13-; 108Hz 343Hz 1,08KHz 3.43KHz 108KHz
X
Fig. 4

Resonant frequency fo = 1
27 R, R2C: C2

(R1=1.2K, R,=68K on-chip resistor)
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KA2223 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT 1 (7-Band)

O——y ouTPUT
vee | !
47u 38u 10K
g —
4
N 1000P
22y
16 15 14 13 FZT Hq 10 9
KA2223

- 220P

J 5600P

L3

100KxT
o——wwif!
INPUT a7k 46Hz 108Hz 343Hz 1.08KHz 343KHz 108KHz 15.87KHz
Fig. 2
APPLICATION CIRCUIT 2 (10-Band)
vece OUTPUT
¢ O

/in

16ﬁ5II%ZIIEIFEIW10FL: fie]_fis

O— o
+
a7,
[T i
L}
22y

KA2223 KA2223
o o
1 2 3] |4 5[ [6 7] [8] 1] 4(2 3] .4 5 6 7 8
5 5 g & Iﬂ § g s 3 E&
124 082 -l_o.sfm ..I_o.zzﬂ 0082y -ro,osau To.ozz,; TSZOOP Teeoop Tssoop
> p < >
LF L 4 3 Ly g 3 L 3 3
47K 33y 4 < < < < P
o MA— HE
ww—i
INPUT 46Hz 61.5Hz 168.7Hz 343Hz 615Hz 1.08KHz 343KHz  6.15KHz 10.8KHz 15.87KHz
100Kx 10

Fig. 3
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KA2223 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
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KA2223 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-AMBIENT TEMPERATURE ;%2’3‘#,‘(‘,?"“0"'0 -AMBIENT TEMPERATURE
7 3 T
Vec=8V
Vec=8V 2 f:c 1KHz —
z Ry =600Q
£ 2 RL=10K2
- 5 ALL FLAT
3 % 04 Vo=1.0V
= =]
3 g
[ T~ g7
o
L5 g
& ~—~— <5
§ -
3 £
3 23
g g
E
3 £
£
3 0.01
~40 -20 40 60 80 —-40 -20 0 20 40 60 80
Ta(°C), AMBIENT TEMPERATURE Ta(°C), AMBIENT TEMPERATURE
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KA22231 LINEAR INTEGRATED CIRCUIT

28 SOP

5-BAND DUAL GRAPHIC
EQUALIZER AMPLIFIER

The KA22231 is a monolithic integrated circuit
consisting of an operational amplifier and 5 resonant
circuits with an active filter.

It is suitable for 3V headphone stereos and mini radio
cassette tape recorders.

FEATURES

¢ Tone control with independent adjustment of each
band through external an capacitor

e Gain control through an external variable resistor
(Gain= +9dB)

¢ Low noise (Vno =4uV, Typ at f=1KHz, Flat)

¢ Low distortion (THD =0.04% Typ. at f=1KHz, Flat)

* Low current dissipation (lcc=4mA Typ at Vi=0)

¢ Operating supply voltage range: Vcc = 1.6V ~ 6V ORDERlNG INFORMATION
BLOCK DIAGRAM Device |Package|Operating Temperature
KA22231D| 28 SOP —-20 ~ +70°C

NoteiR1=68K R2=12K R3=47K R4=135K R5=13K

Fig. 1
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KA22231

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta =25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 8 \
Power Dissipation P4 300 mw
Operating Temperature Topr -20~ 470 °C
Storage Temperature Tsto —-40 ~+125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vee =3V, RL=10KQ, unless otherwise specified) R
. Test Conditions
- Characteristic Symbol — Min Typ Max | Unit
f(H2) Condition
Quiescent Circuit Current lee Vi=0 20 4.0 8.0 mA
Output Voltage Vo 1K THD=1% 500 800 mV
Total Harmonic Distortion THD 1K Vo =300mV 0.04 0.1 %
Channel Balance cB 1K -1.0 0 1.0 dB
Cross Talk CT 1K Rg=0 40 50 dB
. Flat, Input Short
Output Noise Voltage Vno BW( - 3dB) = 10Hz ~ 30KHz 4.0 20 uVv
Flat Av(Flat) 1K Vi=100mV -4.0 -1.0 2.0 dB
100
340
Boost Av(Boost) 1K Vi=100mV 8.0 10.0 120 dB
3.4K
10K
Voltage Gain
100
340
Cut Av(Cut) 1K Vi=100mV ~120 | -100 | -8.0 dB
3.4K
10K
& SAMSUNG
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KA22231

TYPICAL APPLICATION CIRCUIT

LINEAR INTEGRATED CIRCUIT

OUTPUT1
Q
3
.
10K J; < < > <
7 3.3 3 3 4 - —% 3 2 100KBxS5
INPUT? 47K 33K
1 Vee
_ £ - L 4 +
—~0.68: =022 = 0.068 0.022; o 0.0068 100x
1000p
£ 4 £
0.039, 0.0124 0.0039 00012, T3s0p
D20]030 020203050 302010505C
320:020:0:0:0:;0:0:020:0;0:0
= - - - =
0.039 0,012, 0039 5-0012,; 390p
1000p
iy —t— —— o —— ——
3a(ZZ . =2 =022 To0ss.  TZ0022  ZT0.0068k
INPUT2 47K 33k
1
3 3 3 3 $ 2 100KBx5
< > <
10K
3
100Hz 300Hz 1KHz 3KHz 10KHz
o
OUTPUT2
Note. Point 1: Boost, Point 2: Flat, Point 3: Cut
Fig. 2
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KA22231

LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
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KA22232

LINEAR INTEGRATED CIRCUIT

3-BAND DUAL GRAPHIC
EQUALIZER AMPLIFIER

The KA22232 is a monolithic integrated circuit
consisting of an operational amplifier and three resonant
circuits with an active filter.

It is suitable for 3V headphone stereos and mini radio
cassette tape recorders.

FEATURES

* Tone control with independent adjustment of each
band through an external capacitor

¢ Gain control through an extemal variable resistor (Gain = + 9dB)

¢ Low noise (Vno =4V, Typ at Flat)

¢ Low distortion (THD =0.04% Typ. at f=1KHz, Flat)
* Low current dissipation (lcc =4mA Typ at Vi=0)

¢ Operating supply voltage range: V¢c = 1.6V ~ 6V

BLOCK DIAGRAM

20 SOP

ORDERING INFORMATION

Device |Package

Operating Temperature

KA22232D| 20 SOP

-20 ~ +70°C

Note'R1=68K R2=12K R3=47K R4=13.5K

Fig. 1

R5=13K
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KA22232 : LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 8 \'
Power Dissipation Py 300 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg —40 ~+125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =3V, f=1KHz, V,=100mV, R =10KQ, VR =Flat, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec V=0 . 2 4 8 mA
Maximum Input Voltage Vi (max) THD=1% 500 800 mV
Total Harmonic Distortion THD 0.04 0.1 %
Voltage Gain Ay —4 -1 2 dB
Control Range CR +7 +9 *11 dB
Cross Talk CT Rg=0 40 50 dB
Channel Balance CB -1 0 1 dB
Output Noise Voltage Vo BW (- 3dB)=20Hz ~ 20KHz 4 20 wv

& SAMISUNG |
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KA22232 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

QUTPUT
0
3
10K > p
2 ———j: ———32 2 50Kx3
33
INPUT 47K - 4 Vee
T7233: =068 —=—0.068; ——0.0068
100
—.r-
, i
dr 3.3y T 068 = 0.068x :F 0.0068y
INPUT 47K 330
o—w—}- 1
o 3 ——-j; 2 50K x3
3
100Hz 1KHz 10KHz
o
OUTPUT
Note. Point 1: Boost,
Point 2: Flat,
Point 3: Cut
Fig. 2
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KA22232 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
15 10 T
f
5 I
1 Vec=3V
12 3TTf=1KHz
2 H—+Ru= 10 Kohm
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0 001
0 2 4 6 8 10 12 0.1 2 3 5 10 2 3 5
Vee{V), SUPPLY VOLTAGE Vo(V), OUTPUT VOLTAGE
FREQUENCY RESPONSE
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8
&
=
9
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a
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i
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KA22233 LINEAR INTEGRATED CIRCUIT

3-BAND DUAL GRAPHIC EQUALIZER AMPLIFIER

The KA22233 is a monolithic integrated circuit consisting of an
operational amplifier, three resonant circuits with an active filter,
and it is suitable for radio cassette recorders, car stereos or music
eenters and audio systems.

FEATURES

¢ Tone control with independent adjustment of each band through
an external capacitor.

« Gain control through an external variable resistor.

¢ Increasing the bands by adding resonant circuit or using two
KA22233 in series.

¢ Low noise (Vno =71V Typ, at Flat).

* Low distortion (THD=0.02% Typ, at f=1KHz, Flat).

e Large allowable input (V;=2.3V Typ, at Vcc =9V, f=1KHz, Flat).

e Wide operating supply voltage range: Vcc =5V ~15V

22 DIP

SCHEMATIC DIAGRAM

ORDERING INFORMATION

Device |Package |Operating Temperature

KA22233 | 22 DIP -20 ~ +70°C
NON
OUTPUTI GND  BIAS  BASE! NFI  BASE2 NF2 BASES  NF3 INVERTING ‘INVERTING
22. 21 20, 19 18 17 16 15 14 13 12
x

1.2K 1.2k 1.2K & - -

kg b e :
ek 368K 368K 47K 68K

< 1 <

QOUTPUT2 Vce BIAS BASE1 NF1

BASE2 NF2 BASE3 NF3 NON INVERTING
INVERTING

Fig. 1
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KA22233

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 20 A
Power Dissipation Py 700 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tatg —40 ~+125 °C
ELECTRICAL CHARACTERISTICS
(T.=25°C, Vec =9V, Rg=600Q, R_=10KQ, unless otherwise specified)
Test :
Characteristic Symbol — Min Typ Max Unit
. f(Hz) Conditions
Quiescent Circuit Current k lcc V=0 5.0 7.2 10.0 mA
Flat Ay (Flat) | 1K Vi= -10dBm -25 -05 +1.5 dB
108
Boost | AV 108K | V,= —10dBm 105 | 125 | 145 dB
(Boost)
Voltage Gain 10.8K
108
cut | A 108K | V;=—10dBm ~145 | -125 | -105 | dB
(Cut) -
10.8K
Total Harmonic Distortion | THD 1K V=1V 0.02 0.1 %
. Flat, input Short
| . V
Output Noise Voltage Vno BW( — 3dB) = 10Hz ~30KHz 7.0 30 P
Channel Balance CcB 1K V=1V -2.0 0 +2.0 dB
Cross Talk CcT 1K Vi=1V 70 dB
192
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KA22233

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT
68K 33 108Hz 108KHz 108KHz
INPUTT O——w—H S 5 5
%2 $, $ 100K
b S < x3
33 11000P 3, ) ]
OUTPUTIO—— - il

10K

1
|

|

P

0068y

22z

o1} []

L
=
L

.039,

’_1—I9—1 ’—18—] 17 16

it

0.0039u

L

6800p

390p

5] [] [o] [i

KA22233

LT

2.2,

0,039

+

i

00039y

=]

E390p

f“’ﬂ T T

47y
10K s
Vee -
_F 0.68:  ==0068y 6800p
INPUT2 O ‘ 7 1}
33 1000p ! &! 1
_.i: 2 __:: 2 5: 2 100Kx 3
N 3 3
ouTPuT2 0—AWW——H
68K a3 108Hz 1.08KHz 10.8KHz
Fig. 2

Note: Volume Function
Position 1: Boost
Position 2: Flat
Position 3: Cut
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KA22233 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
1 10 I
J Vo=V
e 2 ik
£ 4 8 3|l—{R=10kn
£ L~ £ 2
g g |
[ o 14 / ’
g 7 g7 ALLcuT A7 1
& g °® .~
S g . J |
= g I
8 32 r ALL BOOST
g s = I
5 S o1 ol
o ot /
F g i
E 5
3 g
Z , ALL FLAT
2 ——
1 001
5 6 7 8 9 10 11 12 13 14 15 01 2 3 5 7 10 2 3 4
VeelV), SUPPLY VOLTAGE V4V), OUTPUT VOLTAGE
TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE TOTAL HARMONIC DISTORTION FREQUENCY
10 1.4 ™ T
Y — I
5 [—f=1KHz VeZ - 10d8m
5 3 Ry = 10KQ 5 10 —BL=10K°
K :
E 1.0 i "é-' 06 N
g ; ALL CUT ya / H AL our \\ Y
g o 7 g ~ /
g 3 L — Z o
Tz “ ALL BOOST 3
o o
g 01 / / goos /'
= Lo - ALL BOOST
- N - Tt Ll ottt
R 5 - 2
n’a-; 3 ALL FLAT -~ go.oz ; ll A [
2 ] i Sl LaLL FLaT H / {
o0n . Y I
01 2 3 5 7 10 2 3 4 10 235100 23 51K 23 510K 2 3 5100K
VV), OUTPUT VOLTAGE 1{Hz), FREQUENCY
TOTAL HARMONIC DISTORTION
FREQUENCY RESPONSE QUIESCENT CIRCUIT CURRENT -AMBIENT TEMPERATURE
01 10
15 [y NI T il
s AN T
af =z -
o f= 1KHZ; \\ \‘ \ éo.os 8 é
\.. o ™ loo g
g 5[ ! \ 2 T |
a 4 o 3
2 Z 006 68
o =
ﬁ ¢ — M A Frar, H] °
2 —~ M H ES &
g I I 2 008 48
H o 2
* NI/ ® 3
g g
/ £ —] THD , &
10 002
y/A0\\ /A0 g 5
- ALL CUT
[ Tl 0 0
10 235100 23 51K 23 510K 2 3 5100K -20 [ 2 50 7%
#{Hz), FREQUENCY Ta(°C), AMBIENT TEMPERATURE
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LINEAR INTEGRATED CIRCUIT

KA22234

5-BAND DUAL GRAPHIC
EQUALIZER AMPLIFIER

The KA22234 is a monolithic integrated circuit devel-
oped for the stereo 5 band graphic equalizer amplifier.
It is consisting of an operational amplifier, four resonant
circuits with an active filter, and it is suitable for radio
cassettes, car stereos or music centers.

FEATURES

¢ Tone control with independent adjustment of each
band through an external capacitor

* Gain control through an external variable resistor
(Gain= = 11dB)

¢ Excellent cross talk characteristic
(CT=70dB Typ, at R;=0)

* Wide operating supply voltage range:V¢c = 3.5V ~ 14V

BLOCK DIAGRAM

A
yyy

AN

Wy
M-
AAAS

24 ZsIp

ORDERING INFORMATION

Device
KA22234

Package
24 ZSIP

Operating Temperature
—-20 ~ +70°C

BIAS

AN
Wh

Fig. 1
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KA22234

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vec 15 Vv
Power Dissipation Pq 500 mw
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tstg ~-40 ~+125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =8V, RL=20KQ, Flat Mode, unless otherwise specified)
. Test Conditions
Characteristic Symbol — Min Typ Max Unit
f(Hz) Condition
Quiescent Circuit Current lec Vi=0 4.0 7.0 10.0 mA
Output Voltage Vo 1K THD=1% 500 600 mV
Total Harmonic Distortion THD 1K 0.1 0.3 %
Channel Balance CB 1K -1.0 0 1.0 dB
Cross Talk CT 1K 50 70 dB
. Flat, Rg=2.2KQ
Output Noise Voltage Vo BW(— 3dB) = 10Hz ~ 30KHz 10 20 uv
Flat Av(Flat) 1K V;=100mV -20 -15 1.0 dB
100
300
Boost Ay(Boost) 1K V;=100mV 9.0 11.0 14.0 dB
3K
10K
Voltage Gain
100
300
Cut Av(Cut) 1K Vi=100mV -14.0 -11.0 -9.0 dB
3K
10K
196
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KA22234 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

100Hz 300Hz 1KHz 3KHz 10KHz

L > ém 2
50K 50K & 50K S 50K P

AA

4.7y
. . . —=o IN|
ZZ +Z2033u Efow 0033, H QO out2
”'E', QO IN2

0.014 0.0033, 0.0014

O vee
LT
“H—Ooun

+ + 47
i . 77 0.1 - 22%; #
> >
2 50k L 50K —s0K L _ % 50K
>

100Hz 300Hz 1KHz 3KHz 10KHz

alm

0.0033x

Fig. 2
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KA22234 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
15 10 — T T
T 1 %
. s E
E é 34— voc=év
£ 12 £ oliH f=1KHz
3 o Ru=10 Kohm
£ A 2 ., FLAT
g o g /
G S s
& E
8 // £
a L ST
w 6 7 < . /
3 L 5 .
3 = 01 I
-3 - Il
E g :
% 3 o a ° T
£ s
2
0 0.0t
4 6 10 12 14 16 0.1 2 3 5 10 2 3 5
VoofV), SUPPLY VOLTAGE VoV), OUTPUT VOLTAGE

FREQUENCY RESPONSE

|

\ ) )({' o

il
I

-8 / NIV N \ cut

RESPONSE (dB)
o
iy

6
10 23 5100 23 51K 2 3 510K 2 3 5 100K

f(Hz), FREQUENCY
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KA22235

LINEAR INTEGRATED CIRCUIT

5-BAND GRAPHIC EQUALIZER AMPLIFIER

The KA22235 is a monolithic integrated circuit consisting of an
operational amplifier, five resonant circuits with an active filter,
and it is suitable for radio cassette tape recorders, car stereos

or music center audio systems.

FEATURES

* Low peripheral parts.

* Low distortion (THD =0.01% Typ. f=1KHz Flar).

* Low noise (Vno=7uV Typ. Flat).

* Wide operating voltage range: Voc = 3.5V ~16V.
* Recommended supply voltage: Vcc =5V ~14V.

¢ Low current: Icc=5mA (Typ).

* Large allowable input (V,=2.1VTyp. Vcc =8V, f=1KHz Flat).
* Increasing the bands by adding resonant circuit or using

two KA22235 in series.
¢ Built in input buffer, output buffer.

APPLICATIONS

* Radio Cassettes

18 ZSIP

ORDERING INFORMATION

* Home Stereos Device |Package |Operating Temperature
e Car Stereos
KA22235 |18 ZSIP -20 ~ +70°C
BLOCK DIAGRAM
OUTPUT
CH1 CH2 BUFFER
| — —— [ ] BIAS GND
2 : [6] [o] [o] [ro] [u] [e] [u]
<E Ro :E Ro
0 Q| O ;3
Ol 3+ O & O #
> < <
S; Ro $Ro SR Ro=1.2KQ
Rj=68KQ
ENRN N B X B I B I R D B KN B 3 B
L] [ L 1 L Vee
CH3 CHa CH5 INPUT
BUFFER
Fig. 1
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KA22235 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 Vv
Power Dissipation Pq 550 mwW
Operating Temperature Topr —-20~+70 °C
Storage Temperature Tstg -40~+125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =8V, unless otherwise specified)

Test Conditions
Characteristic Symbol Min Typ Max | Unit
f(H2) Condition
Circuit Current loc Vi=0 3.0 5.0 80 | mA
QOutput Voltage Vo 1K THD=1% 15 2.1 v
Total Harmonic Distortion Tl_-»IDw | 1K Vo=120mV 0.01 0.1 %
Output Noise Voltage Vro Q&Tféfé?; oMz ~ 30KH2 70 30 | wv
Flat Ay (Flat) 1K Vi =200mV ~25 0.5 15 | dB
100
300
Boost Ay (Boost) 1K V;=200mV 10.5 125 14.5 dB
3K
Voltage Gain 10K
100
300
Cut A, (Cut) 1K V;=200mV -145 |-125 | -105 dB
3K
10K
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KA22235 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

N OUTPUT
ok L S
P N
M- ha 10K:.: A
6.8K 100, A
7
2] FH o] [¢] [o] [ [+ [e] [e
$ 3
: | O | O 33
OL 2 GJ]\FE Ol 3
& &
j—“g j—'% 3 3 3 j
1 3 5 9 11 13 15 7
0.0027, 820 270p + -0
:i.-.u :L 0.33u == 0.1x g == 0033 P = 0.01x 6.8k 104 +100P Vee
Ljf 3 $ 3 $ VR 100K x5 .
100Hz 300Hz 1KHz 3KHz 10KHz
Fig. 2
APPLICATION CIRCUIT
(1) 10-Band Graphic Equalizer
3 <E _L <E
> S —_— b
$ + % 4 3 | ] H—o0 outrur

=
ﬁ"i%’i | o %
2] [ ] [§] (0] [ [ [i6] [i& 7] ] [s] [s]) [ [7] [w] [&] [i6

KA22235 KA22235

%}‘]J%ﬁjj—lﬁuu‘—l_} H:FLSJ’E!JL#'QJLQUFJE? .

L_§ L—g v o0Kex10 ;—T - %-I 2

AMA

Fig. 3
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KA22235 LINEAR INTEGRATED CIRCUIT

(2) 7-Band Dual Graphic Equalizer

OUTPUT2 OUTPUT1

= %,

'i?i <E T iE EE—-l l——{f L-GH VRX7 QE..‘ i_;; _-lL 3
= = = = .
r[:%rggarﬁr HﬁLLﬁ[l?, Ry rg%mmm%ry z ﬂﬂrg 5 ﬁ%rﬂﬁ%{ﬂlg’g
:F KA22235 KA22235
1 a[ﬂ%nurmgn HngJuu 3 55_[9 1j13f{is]1?
TR R
3 2 3 8 RCH VRxX7 L.‘F '_gf L_;E
f+ =(;-‘+ O vce
INPUT2 Fig. 4 INPUT1

SIMULATED INDUCTOR

AAA
v
0
)

AMA
\Ad

>

>

>

<

o
Q

I
|
|
I
|
[
|
|
!
|
!
|

-4

-l
Ro=1.2K0}

( Z [o] R =68KQ

o —Q output
>
-‘-——3: VR 100K

L—Q INpyT

Fig. 5

As shown in Fig. 5, resonant frequency fo, and selectivity Q are determined by the external capacitor, C, C,, and
built-in resistor, R, R,, as follows:

1 — |CRo
folHz)= 27 RRCCo Q= cA,

where R, =68KQ, R, = 1.2KQ
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KA22235 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE TOTAL HARMONIC DISTORTION-QUTPUT VOLTAGE
15 T
‘
!
- z
g 12 E
£ 5
3] @
[=]
% 9 ] g '
& z
S - £ ]
z <
8 1 T 2 /
§ o 2 /
3 ! © o4 £
- v
g | £ 7
3 s 2
- 3 4
z A
l 1
[} 0.01
4 6 8 10 12 14 16 0.1 2 3 5 10 2 3 5
Vee(V), SUPPLY VOLTAGE Vo(V), OUTPUT VOLTAGE
FREQUENCY RESPONSE
* I | R [ TTTT
Ll I| BOOST
VIVINVIN LT
. ‘
AN / |
g 7 X T
=)
b / il A N |
g | 1A M FLAT
o N 3 |
N N
b N N / YW I
3
NIV
-¢ /cufl““
| Ll il

-16

10 23 5100 23 5 1K 23 5 10K 2 3 5 100K

(Hz), FREQUENCY
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KA2224 LINEAR INTEGRATED CIRCUIT

DUAL EQUALIZER AMPLIFIER WITH ALC

14 DIP
The KA2224 is a monolithic integrated circuit consisting of a dual

equalizer amplifier with ALC, and it is suitable for stereo radio
cassettes.

FEATURES

« Dual equalizer amplifier with a built-in ALC circuit.

» Recording amp available because of high gain characteristic
(Variable monitor possible).

* Good channel separation (Sep=50dB Typ).

* Quick stabilization after power on.

* Capable of direct meter driving and ALC transistor.

* Good ALC response balance between channels.

* Wide operating supply voltage range (4V ~13V).

ORDERING INFORMATION

Device |Package Operating Temperature

BLOCK DIAGRAM KA2224 | 1MDIP |
KA2224G | PELLET +70°c

PC2  OUTPUT2 Voo

WELFO‘\JTF]F?IW

$— ALC1
] o] L]
ALC ALC INPUT1 NF 2 PC1 OUTPUT1 GND

INPUT OUTPUT1

Fig. 1
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KA2224

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit

Supply Voltage Vee 14 \
Power Dissipation Pqy 600 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C
ALC TR Maximum Current 3.5 mA
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =5V, R.=10KQ, f= 1KHz play, R. = 680Q: Recarding)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec V=0 4.5 10 mA
Voltage Gain (Open Loop) Avo 85 dB

. Avi Play 40 dB
Voltage Gain (Closed Loop)

Aya Record 58 dB
Output Voltage Vo THD=1%, Play 0.9 1.2 \
Total Harmonic Distortion THD Vo =05V, Play 0.1 1.0 % 1
Input Resistance R 21 30 KQ
. . BW (-3dB)
Equivalent input Noise Voltage Vi =20Hz ~ 20KHz 1.0 2.0 wV
Cross Talk CcT Rg=2.2KQ 40 50 dB
ALC Range ALC (R) V;=-60dBm, Record 35 45 dB
ALC Balance ALC(B) | V;=-20dBm, Record 0 2.0 dB
ALC Distortion ALC (THD) | V;=-20dBm, Record 0.5 2.0 %
205
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KA2224

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

20~ 20KHz

300K 9

R |N&'$<2/}7 17, 680

<

Y + S~o— |
INGOX2 == 47, 680 S54

—(@®——ovee=sv

20~ 20KHz

1e M MA-T0

W
47, 680 Ss2

TEST METHODS Fig.2
. p ; Test
Characteristic S1 S2 S3 sS4 S5 S6 Point Test Method
lec 2 off off 1 off off
Avo =20 log Vo/V; (dB) with
Avo 1 on off 1 off off | AB Input voltage Vi, output voltage at Vo
Ay 1 off on 1 off off | A, B | Ay=20log Vo/V;(dB) ‘
) Measure output voltage Vo at
Vo 1 off on 1 off off » B THD=1%
THD 1 off on 1 off off B | Measure distortion factor at Vo =05V
S§1-1.81-2
— Measure crosstalk of amp 1,2
cr L ; - f off on 1 off off B at output voltage Vo =0 dBm
Convert output noise voltage
Vi 2 off } on 1 4 oft | oon [ C o) i iKHz gain when Ry =2.2K2
Input voltage range from when input
ALC Range 1 off off 2 on off B | voltage V;=-60dBm until output
voltage Vo goes up 3dB.
Output voltage Vo level difference of
ALC Balance 1 off off 2 on off B | amp 1, 2 when input voltage
V;=-20dBm is applied.
. N Measure distortion factor when input
ALC Distortion 1 off off 2 on off B voltage V; =—20dBm is applied.

¢ SAMSUNG
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KA2224 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

MiC.J. 22K Tape f Ell'a w:l IN6O

Radio +

5 AAA, AAA
’——N}—H W-+-WW—pf
IN6Ox2 = 4.7 680 | 33K
-—o
1 4.7k 0033 °
- - 0$p4'7“55 10K Power’
8 7 224 51K
irte N ,; 10y TAPE I SP
R/P Head
8] [9] fio 3] [4 RADIO VR
200
M ovce

EQ AMP
pasy 0 Tuner R
MICJ. | 22K Tape Radio T RADIO
o—e————0 TunerL
v O G T ] 2] /Lﬁp :
AAA-
$ 4 W TAPE
3 Zz2p, S 1% VR
- 47— 10K
l;— 'L1000P 'E 47K 0.033u °
L-CH 256 —o I sp
R/P Head 77
¢ IN60x2 33K IN60
4 — N AAA-L-AAA—Dd
q + N TGEB RAASE 4 BB ¢
I soon: 47u 47 1,;: Meter
| | BiAS Vedd

" Fig3

GENERAL OPERATING CONSIDERATIONS

1. Closed loop voltage gain

SW on: play

off: record
A. Playback amplifier

z 1
Av =20 log T (dB) at f=1KHz, Av=42dB (Typ) Z=R//(Ra+ Ef'_CZ)
B. Recording amplifier

Av=20 log % (dB) at f=1KHz, Av =58dB (Typ)

¢ SAMSUNG

Electronics




KA2224 LINEAR INTEGRATED CIRCUIT

2. ALC Circuit

INPUT O—AWA—
R1

Fig. 5
The ALC circuit is consist of TR;, TR, and some external components. The output level of the amplifier is recti-
fied by external circuits. Since this DC level is applied to the ALC input terminal (Pin 7), the impedance between
the collector and emitter of TR1 can change its value, therefore the pre-amplifier input level can be controlled.

‘3. Oscillation Suppression

INPUT O—WW—H}
10

1l
F

Fig. 6
If the closed loop gain of the amplifier is designed lower than 40dB, the circuit should be compensated by con-
necting 10pF between Pin 3 and Pin 2, and 0.033xF (mylar) + 102 to the load end.
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KA2224 LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
° T 2
———HHHHH [ 1
5 Fvec e Voo =5V
3 _:X‘Eim‘m z Rz 10Ka
Rg =6000 Q9 10 [-—A,=40dB/1KHz
2 [T Av=40dBAKHz 5 ,
v 2
g 10 7 - s \
E 1=100Hz ] g
s o
=
§ 3 1KHz F
2 T
- i’ 2
€ o / 8
; Z : 100Hz , 10KHz
it 3 :
§ g o1
3 / £ I
2 7 f=1KHz
1] 5
01 23 5 1 2365 10 23 5 100 01 2 3 s 7 10 2 3
Vi (m¥), INPUT VOLTAGE Vo{V), OUTPUT VOLTAGE
QUTPUT VOLTAGE
TOTAL HARMONIC DISTORTION-SUPPLY VOLTAGE AL HARMONIC — INPUTVOLTAGE

10

DISTORTION
=

o

i
s Vo =05 § [ t=1KHz
[T fmikHz
Av=40dB
2 RL=10KQ

3 —

3 =T Ge Diode: IN60

»22

5V

10

VO, T

THD (%), TOTAL HARMONIC DISTORTION
w
F
w o 3
N
P 2
81
2
L
Ne o g
ALC Vo (V), ALC OUTPUT VOLTAGE

2 2 v
A
a1 1 10 HD: J o1
C e '
5 s |
3 3 3
2 2 2
00t o1 o001
2 3 4 5 6 7 8 9 10 1 12 13 1 -100 -80  -60 -0 -2 [ 20
Vec (V), SUPPLY VOLTAGE Vi(.V), INPUT VOLTAGE
TAGE GAIN-FR ENCY EQUIVALENT INPUT NOISE VOLTAGE
vou EQU -GENERATOR RESISTANCE
100 100 —TTTT
T B I
w© I =
——Vec =8V
5 Av=40dB
80 | RLatoka
V1 NAW 70xF) 3 L
v N >
L) g 2 A
i
a 0 FLAT P
i / S g gl
50 ’ ™ 10 =
§ v W
€ 40
b4 s
% 2
S 3
o | g
Foao00 2 2
% LU
[ I i i ot
0 235110 235 1K 23 651K 2385 100K 00 2 3 5 1K 23 5 1K 23 6§ 100K
1 (Hz); FREQUENCY Re (0), GENERATOR RESISTANCE
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KA2224

LINEAR INTEGRATED CIRCUIT

fcc (mA), QUIESCENT CIRCUIT CURRENT

Vo (V), OUTPUT VOLTAGE

AR (dB), RIPPLE REJECTION;RATIO

RIPPLE REJECTION RATIO-SUPPLY VOLTAGE

|

VCCR =150mV/120Hz

RL=10KQ
Av=d0dB
-10 Rg=2.2KQ
-20
Co=100x
\ 220y
-30
-40.
2 4 6 8 10 12

Vee (V), SUPPLY VOLTAGE
QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
10

Jo L

Vi=0

o 2 4 6 a 10
Vee (V), SUPPLY VOLTAGE

OUTPUT VOLTAGE-AMBIENT TEMPERATURE

12 14 18 18 2

s l
Vee =14V
4
A"
3
W
75V
2
5V
1 fu1KHz, Ru=10KD ~
THD=19%, Av=40dB
n
-20 0 20 40 60 80

Ta (°C), AMBIENT TEMPERATURE

CROSS TALK-FREQUENCY
T
e

Rg=2.2K0

Av=40dBAKHZ
-40
-60 -

L
-80
-100

|

'V (V), CENTER POINT VOLTAGE

Avo (dB), VOLTAGE GAIN

10 235100 236 1K 23 510K 23 5100K

1(z), FREQUENCY
CENTER POINT VOLTAGE,
OUTPUT VOLTAGE * -SUPPLY VOLTAGE
) 10
9 [
T
L=
8 T Av=s0dB 8
THD=1%
7 7 g
[ [ §
5 W 5 E
P
4 4
vo f” s
3 3 2
2 A 2
7
1 // 1
o r ]
0 2 4 6 8 10 12 14 18 18 2
Vee (V), SUPPLY VOLTAGE
VOLTAGE GAIN-AMBIENT TEMPERATURE
100 T
Voo mi4V
%0 o ;
80
L
80
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KA22241 LINEAR INTEGRATED CIRCUIT

DUAL EQUALIZER AMPLIFIER WITH ALC oS

The KA2224 is a monolithic integrated circuit consisting of a dual
equalizer amplifier with ALC, and it is suitable for stereo radio
cassette tape recorders.

FEATURES

* Dual equalizer amplifier with built-in ALC circuit

¢ Low noise; Vy = 1.0uV (Typ)

¢ High open loop voltage gain; 80 dB (Typ)

¢ Wide operating supply voltage range; Vcc = 4.5V ~ 14V
¢ Good ALC response balance between channels

* Not necessary the input coupling capacitor

* Not necessary diode or transistor for ALC

¢ Built in power supply muting circuit

¢ Minimum number of external parts required

ORDERING INFORMATION

BLOCK DIAGRAM Device |Package |Operating Temperature
KA22241 9 SIP -20 ~ +75°C
R MUTE -~
(—3H1 I CH2
4 : L
{
CONT.
AVAVA" AVAVAV
/7 77
K N R I R IV B I I (T B 2 R 0 B Y
NF1 INPUT1 OUTPUT 1 GND ALC Vee OUTPUT 2 INPUT2 NF2
Fig. 1
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KA22241

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 Vv
Power Dissipation Py *550 mw
Operating Temperature Topr -20 ~ +75 °C
Storage Temperature Tstg —40~+125 °C

* : Derated avobe Ta=25°C in the propotion of 5.5mwW/°C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vec =7V, f=1KHz, unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ | Max | Unit
Quiescent Circuit Current lcc Vi=0 1.5 3.5 4.5 mA
Open Loop Voltage Gain Avo V,=0.3V 70 80 dB
Closed Loop Voltage Gain Ay Vo=0.3V 45 48 50 dB
Output Voltage Vo THD=1% 0.6 1.2 v
Total Harmonic Distortion THD Vo,=0.3V 0.1 0.3 %
Equivalent Input Noise Voltage Vi R =2.2KQ2, BW(-3dB)=20Hz ~20KHz 1.0 2.0 uwv
Input Resistance Ri 15 25 45 KQ
ALC Range ALC(R) [Ry=3.9K, THD=10% 40 45 dB
ALC Balance ALC(B) |Vi=1mV 0 25 dB
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KA22241

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

KA22241

4.3K

0.027x

sW2 \ o]

120K

A
A AAS

.
=z 100

SwWi1

2.2K 203 22k
o]
Vee
Fig. 2
TEST METHOD
Symbol S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10 S11
lec ON OFF 1 ON 3 ON ON 3 1 OFF ON
Aw ON OFF 1 ON 1 ON ON 3 1 OFF ON
A, CH-1 OFF ON 1 ON 1 ON ON 3 1 OFF ON
THD | CH-1 OFF ON 1 ON 1 ON ON 3 1 OFF ON
Vo CH-1 OFF ON 1 ON 1 ON ON 3 1 OFF ON
v CH-1 OFF ON 1 ON 2 ON ON 3 1 OFF ON
N CH-2 ON OFF 1 ON 3 ON ON 2 1 ON OFF
ALC(Rj| CH-1 OFF OFF 2 OFF 1 OFF ON 3 1 OFF ON
ALC(B) OFF OFF 2 OFF 1 OFF OFF 1 2 OFF OFF
213
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KA22241 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT 1

220
—AAA,
7 vy O Vee
" A
R6
< <
39 $ 39K $3
+ + + + +
100u T 10x T2 330. 22 10y ez 10u 22 100,
o /77 o o /77
INPUT1 OUTPUT1 OUTPUT2 INPUT2

NOTE

ON recording, connect the time constant circuit as shown below, instead of R5, R6 of Pins 1-3, 7-9, which are used
in the NAB.

120K
MW
4.3Ka
PIN1, 7 O- MW -0 PIN3, 9
11
1
0.027;
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KA22241

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT 2

+
330u

MIC
RADIO
etc.

BIAS
08C
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KA22242 LINEAR INTEGRATED CIRCUIT

DUAL EQUALIZER PRE-AMPLIFIER
WITH ALC

The KA22242 is a monolithic integrated circuit consist-
ing of a dual equalizer amplifier with ALC and Mute tunc-
tion, and it is suitable for stereo radio cassette tape
recorders.

FEATURES

* Dual equalizer amplifier with ALC circuit

¢ Direct coupling system of input circuit

* High open loop voltage gain (Ayo =85dB at f=1KH2)
* Wide operating supply voltage range (Voc=4 ~ 12V)
* Low noise (Vn=1.0uV at R;=2.2KQ)

* Ripple rejection filter

¢ High input impedance (R; = 62K()

10 SIP

ORDERING INFORMATION

Device |Package | Operating Temperature

KA22242 | 10 SIP —-20 ~ +75°C
BLOCK DIAGRAM
MUTE
=7} * b=
150K ’ 1 K 150K
- ANA
AAA
N\ (D ) /[ o\ o\
O O—O0—0— O O—O—O—O—
INPUT1 NAB1 OUTPUTY ALC TIME GND RIPPLE Vee OUTPUT2  NAB2 INPUT2
CONSTANT FILTER
Fig. 1
216
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KA22242 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (ra=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 14 Vv
Power Dissipation Py 550 mw
Operating Temperature Topr —-20~ +75 °C
Storage Temperature Tetg -55~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Voo =8V, f=1KHz, unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ | Max Unit
Quiescent Circuit Current lec 25 33 4.0 mA
Open-loop Voltage Gain Avo Vo=1V 75 85 dB
Total Harmonic Distortion THD Vo=0.3V 0.5 1.0 %
Max Output Voltage Vom THD=1% 1.9 22 \Y
Equivalent Input Noise Voltage Vi Ry=2.2KQ 1.0 2.5 uv
Input Resistance Ri 62 KQ
Channel Cross Talk CT Ry=2.2KQ, Vo=1V 45 55 dB
ALC Range ALC(R) Vi= —52dBm, 3dB up 40 45 dB
ALC Balance ALC(B) Vi= —45dB 0 2.0 dB
ALC Distortion THD(ALC) | Vi= —45dB 0.2 0.6 %
ALC Output Voltage Vo(ALC) Vi= —45dB 0.6 0.7 0.85 \
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KA22242

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

KA22242
ALC TIME RIPPLE
vit NAB1 Vo1 CONST GND FILTER Ve Vo2 NAB2 vi2
] () (3} () () () () {3) {9) m
K 7 \f S
+ +
™ 10
+
22 220,
a7
390 7 :E%_ 52 390
<wv 3
P g x[ " g s
& S
3.9K 3% "[ 3 P G) A 2 I
. + +
10 10 «
;51K “ 22K 3
2.2K ; a3 51K
/
Vee
INPUT1 47K 47K INPUT2
APPLICATION CIRCUIT Fig. 2
KA22242
ALC TIME RIPPLE »
it NAB1 Vo1 CONST. GND FILTER Voo Vo2 NAB2 Vi2
C (ALC)
+ o+ +
e Criorm 7775 77z C4
] * 10w 220, 10u
Ri < e 224 )
‘ Rg Pt R3 Rg Ri
39K 39 100 390 3.9K
/ +
ol g:; R1 R2 722 gg“
m
INPUT1 47K 47K : .
INPUT2
O O
OUTPUT1 Vee OUTPUT2
Fig. 3
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KA22242 LINEAR INTEGRATED CIRCUIT

DESCRIPTION OF KA22242

The KA22242 has a simple package, 10-pin and built-in ALC detector, mute circuit and ripple rejection filter devel-
oped for cassette tape recorders. To provide a stereo function, it has been developed into a 2-channel pre-amplifier
for recording and playback. Also to provide high speed dubbing and recording gain, its gain is high (f=1KHz,
Avo =85dB) and the total harmonic distortion is low (f = 1KHz, THD = 0.5%). An input circuit is used as a direct
coupling system to eliminate the input coupling capacitor and prevent tape head magnetization and pop noise.
A built-in ripple circuit {ripple rejection transistor) improves the ripple rejection ratio. And the ALC circuft can achieve
a wide dynamic range by simply attaching a time-constant circuit.

APPLICATION DESCRIPTION

1. Playback Amplifier

To use the playback mode, the KA22242 can be .applied for an NAB equalizer amplifier. The NAB characteristic
is obtained by installing a NAB circuit in the Negative Feedback section (between Pins 2 and 3). In this case, Pin
4 is connected with the GND to eliminate the ALC effect.

R
AM
Yy
%' ) HEAD
A g
c
@
Fw w0
>| * |< O L ¢ R S
AAA
vy ©)
(D—3) ) ,
o/ R4 0.022;
Rg + + 5.6K C!—
a7
c3 z
100 (D)
e o1
3% R (ALC) (A)
™
Vo1
Fig. 4
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KA22242 LINEAR INTEGRATED CIRCUIT

2. Recording Amplifier (Figure 1 (A))

The recording amplifier's voltage gain is determined by the ratio of the internal 150KQ to R2

Gy = 150KQ/R2
The recording amplifier requires a compensation circuit to correct loss at high frequencies. The compensation
circuit may be either CR or LC resonance. The frequency response of the resonance circuit is fixed at 1 ~4KHz.
An example using a CR is shown in Figure 1(B), and one using LC resonance is shown in Figure 1(C).

2. ALC Circuit

For the dynamic range, the ALC circuit uses the simple time-constant circuit. ALC operation of the KA22242 is
accomplished with a signal rectifier and electronic volume control. The signal rectifier uses the comparator circuit
and the comparator circuit compares the DC voltage of the output signal with the reference voltage. If the output
voltage is higher than the reference voltage, the comparator turns on to charge smoothing capacitor C4.

For the dynamic range, a turn-off level (0.7Vms)+6dB is ensured at Voo =6V. When the peak voltage of the
output signal is 0.7V s, the comparator comes on and the electronic volume control is connected between the
input line and GND. The input signal is attenuated by the ratio of the external resistance R1 to the electronic volume
control resistance and ALC circuit is operated. The ALC range can be varied by changing R1. If R1 is too large,
the S/N ratio may degrade, so several Kohm is proper. The ALC attack time and recovery time are set at Pin 4 by
C4 and R3. Note that the greater the time constant (C4, R3), the longer the recovery time, and the greater C4, the
shorter the attack time.

30 T T
(f=1KHz, Rg=3909, Vo =8V)

ZST |

m Y,
9

1
(Vi= -40 ~ -70dB)

RISE TIME (SEC)
&

T s -zo‘i~ -5008)
0 i
10 22 33 47 100
ALC CAPACITOR C (ALC) (uF)
Fig. 5

Figure 2 is a ALC Time graph of the KA22242 at R2 =390ohm.

At R2 =3900hm, Vi= —40dB,

ALC recovery time is about 8 seconds and when the ALC capacitor is increased, it is increased also. And it is
can be adjusted to fix the design point. But as the recovery time varies by the input level, the value of this capaci-
tor must be considered when the set is designed.
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KA22242 LINEAR INTEGRATED CIRCUIT

1 T N T T T T
(f = 1KHz, Voo =8Y) (f=1KHz, Vec=6V) ! | i
12 . | ! ! i ‘
[ o ! 1
l | L
10 ! ;
4 *ﬂ—J
g 8 ! I / :
8 81— i 3 | Vi= ~30 ~ -60d8) |
y (Vi= —40 ~ +70d8) ! ¥ s N 7 S|
= (=4 | :
> 6 I ; | !
§ . 3 \M ;
g 2 ; . :
§ 4 // ] — A [
« \ [
2 /(V 20 50 ! - o
1= = —50dB) H 1
ZaARRERE] RN
: | |
0 Lo . |
.01 02 03 047 068 082 091 1 12 15 18 01 02 03 047 088 082 091 1 12 15 18
R (ALC) (M9) R (ALC) (M2)
(A) Rg=3902 (B) Rg=479
Fig. 6 Fig. 7

As the Figure 3, because the Rg range is 47~ 100 ohm normally at the set application, the matching between R3
and C4 occurs.

4, Mute Function

The KA22242 has a mute function to mute at the power switch on/off. To piwvenca malfunction of the ALC circuit,
the KA22242 is muted at this time. if the ALC is not muted, the supply voltage charges the ALC capacitor and
generates error-operations. The muting time is varied by the time-constant of the ripple filter.

C3*R internal (15K)

If C3 is too large, the rise time gets too slow and pop noises occur when other IC begins to operate faster than
the KA22242 in some application circuit. In this case, if the combination with resistance is about 1Kohm, the DC
voltage (Vopc) at the output terminal is nearly constant.

R6 100

Ve O——M ¢ D
cs l..z
220,
iEﬁK
.
C3
10p
Fig. 8
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KA22242 LINEAR INTEGRATED CIRCUIT

CENTER POINT VOLTAGE
QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE OUTPUT VOLTAGE-SUPPLY VOLTAGE

8 8

V=0
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Vo(V), OUTPUT VOLTAGE
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/|
7

a L :

0 3 [) 9 12 15 18 3 6 9 12 15 18
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KA22242

LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT
CURRENT-AMBIENT TEMPERATURE

VOLTAGE GAIN QUTPUT
VOLTAGE-AMBIENT TEMPERATURE

8 100 10
s =8v
g Vs 80 Avo . 8
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£ 6
8 z w
= <
5 3 2
g w 60 -
3 o >
Q <
B4 = 3 g
a.
& | &5 £
] ) 40 — 4 O
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3 20 2
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o 0 L ! ] 0
-20 0 20 40 60 80 -20 0 20 40 60 80
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100 PTTTIT H ° e
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KA2225 LINEAR INTEGRATED CIRCUIT

DUAL PREAMPLIFIER FOR 3V USING

The KA2225 is a monolithic integrated circuit consisting of a dual
equalizer amplifier, and it is suitable for 3V-stereo radio cassettes.

FEATURES

« High open loop gain: 85dB (Typ'(Vcc =3V, f=1kHz). 16 S0P
* Not necessary the input coupling capacitors.
¢ Operating supply voltage range: V¢c=1.6V ~ 5V,
¢ Good channel separation: 60dB (Typ).

ORDERING INFORMATION

Device |Package |Operating Temperature
KA2225 16 DIP

~20 ~ +70°C
BLOCK DIAGRAM KA2225D | 16 SOP
OUTPUT1 vce
() (=)

-

W/ 2

/

3) MUTE OUT1

AMP1
INPUT1 o /

RFOUT ( 4 RIPPLE FILTER 7) MUTE IN

INPUT2 o + /J7

AMP2

6 ) MUTE OUT2
ez ()—1- )

PO o o)
O/
OUTPUT2 GND
Fig. 1
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KA2225 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 7 \
. . KA2225 750
Power Dissipation Py mw
KA2225D 350
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tstg —-40 ~+125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =3V, f = 1KHz, uniess otherwise specified)

T
Characteristic Symbol Test Conditions Min Typ Max Unit
Circuit Current 2 34 mA
) Open Loop ! : 70 85 dB
Voltage Gain Closed Loop T A | 40 | B
Output Voitage ] Vo THD=1% 0.5 0.8 3
Total Harmonic Distortion i THD Vo=0.1V, 0.07 0.5 %
Output Noise Voltage v, R; =2.2K0, A, =408 014 | 022 | mv
No BW( — 3dB) = 50Hz ~20KHz ’ ’
— U W
Cross Talk CT Ry =600Q, Vo= —10dBv 60 d8
Muting Attenuation M(att) | Vmure=1tV 43 dB
S e’ e ]
Input Resistance \ R 20 30 KQ
TEST CIRCUIT Ao Ss2 4} —
Av 0022 3 10K
0224 3
= ' A AN ‘H— ——O OUTPUT(L)
L seK 180K \a 10K
Ao\’ s2f
834 vee
INPUT(L) 1 @
+
47
16) -
CH(L)
1 +
———O M-OUT (L)
4 RIPPLE
FILTER
) " . /’7 O VMUTE
CH (R)
9 - ————O M-OUT (R)
INPUT(R) | P O)-
Avo \f
AVON g2 j
S4 +
: I P - +—O OUTPUT(R)
56K ! 180K 1u
Av " e - 10k
AVOO S4-2 0022, 33 10K

Fig. 2
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KA2225 LINEAR INTEGRATED CIRCUIT
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KA2225

LINEAR INTEGRATED CIRCUIT
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KA2225 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

r—| —H oy LINE QUTPUT1
o.ozlz,‘_ I 27K %o.ms,‘
—-

—OQ Ve

a7y

O NORMAL

RIPPLE
FILTER

X §390K
3

LINE OUTPUT2

Fig. 3

* Capacitor C; and C, may be required to prevent instability caused by the pattern layout or interference of exter-
nal high frequency signals.
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KA22261

LINEAR INTEGRATED CIRCUIT

DUAL EQUALIZER AMPLIFIER WITH REC AMP 16 DIP

The KA22261 is a monolithic integrated circuit consisting of a dual
equalizer amplifier with REC AMP, and it is suitable for stereo radio

cassettes.

FEATURES

¢ Dual equalizer amplifier with ALC circuit.
¢ High open loop voltage gain: 78dB (Typ).

* Recording amplifier available because of high open loop voltage

gain.

* Not necessary diode or transistor for ALC.

¢ Good channel separation: 60dB (Typ).

* Good ALC response balance between channels.
* Wide operating supply voltage range: Vcc = 6V~ 15V,

PRE OUTPUT1

ORDERING INFORMATION

Device |Package|Operating Temperature
KA22261 | 16 DIP -20 ~ +70°C

REC MUTE
OUTPUT1 OUTPUT1 MUTEIN

5
-/
PRE NF1 (6 \
PRE 9 vee
PRE 8
INPUTA * >
<
ac( s ALC DET /7g _aa vs
PRE +\}
INPUT2
PRE REC
PRE NF2 0 /
(o ) (o)— 10 —( 1) )
o/ —/ \_/
PRE GND REC OUTPUT2 REC MUTE REC GND
OUTPUT2 ouTpuT2
Fig. 1

¢ SAMSUNG

Electronics

229



KA22261 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol ’ Value Unit
Supply Voltage Vee 16 Vv
Power Dissipation P4 750 mw
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tstg -40 ~ +125 J °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =9V, f=1KHz, unless otherwise specified)
!
Characteristic Symbol Test Conditions Min Typ Max Unit
Circuit Current lec Vi=0 8.5 10.5 mA
Open Loop Gain Avo V;=-80dBm 65 78 dB
Output Voltage Vo, THD=1% 0.5 0.8 \"
pRE | [otal Harmonic THD(1) | Vo=02V 015 | 05 | %
AMP
) Rg=2.2KQ2. NAB
Output Noise Voltage Vo BW( - 3dB) = 30Hz ~20KHz 0.26 0.6 | mv
e S S — hetdliaiiibeasinl il
Cross Talk CT Rg=2.2KQ 47 60 dB
Closed Loop Gain Av R, =10KQ 12.7 14.7 16.7 dB
Output Voltage Vo, THD=1% 2.0 25 \
Y S N - e e vt
REC Total Harmonic THD (@) | Vo=15V 03 | 10 | %
AMP Eﬁtomon o
ALC Range (Note 1) ALC (R) | Vi=-60dB, Rg=2.2KQ 45 dB
ALC Distortion ALC THD | Vi=-20dBm, Rg=2.2KQ2 0.3 1.0 % ]
ALC Voltage ALC Vo V,=-20dBm, Rg=2.2KQ 0.9 1.1 1.42 \
Muting Attenuation M(att) 45 55 dB
ALC Balance ALC (B) | V=-20dBm 0 2 dB
Note 1: Input voltage range from V; = -60dB to output voltage Vo =3dB up.
230
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KA22261 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

TO S5

CHI CH2 .

TO ®PIN
§7 y
-y
I /J;
- 1
K (
= 3
: | 1~ Rec OUT
>_";7 L_/-.77’f... . OFF
TOS8
S9
10K ON
N A 18K
g vce
.3
F;l 1;‘[ 14 15 16

8 7 2 1
- ¥
CH2 + 100

1000y
CH1

§341
IN O_—T——o 2.2K 33u
¥

2.2K

.

st 3%

OFF

/J7 on ’5% Mute OUT

OFF

R
2.2M a7y
1000

r==--
'

1
1
I
i i —[> LPF 20KHz
I I
! 1

Fig. 2 L
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KA22261

LINEAR INTEGRATED CIRCUIT

TEST METHOD *: NO specified.
W
Symbol S1 S2 S3 S4 S5 S6 s7 S8 S9 S$10 | Measure Terminal
lCC * * * * * * * * OFF * VCC
Avo OFF | CH1 Avo FLAT | CH1 * * * OFF | OFF |Pre OUT
Vo (1) OFF | CHt Ay NAB | CH1 * * * OFF | OFF |Pre OUT
THD (1) OFF | CH1 Av NAB | CHt * * * OFF | OFF |Pre QUT
Vo OFF | OFF Ay NAB | CH2 | CH1 * * OFF | OFF |Pre D-OUT
CT. OFF | CH1 Ay FLAT |CHI-CH2 * * * OFF | OFF |Pre OUT
Ay OFF | CH1 Ay FLAT | CH1 * CH1 CH2 | OFF | OFF Pre OUT—Rec OUL
Vo (2) OFF | CH1 Ay FLAT | CH2 * CH1 CH2 | OFF | OFF |Rec OUT
THD (2) OFF | CH1 Ay FLAT | CH2 * CH1 CH2 | OFF | OFF |RecOUT
ALC (R) OFF | CH1 Ay FLAT | CH2 * CH1 CH2 | OFF ON |Rec OUT
ALC (THD)| OFF | CHt1 Av FLAT | CH2 * CH?1 CH2 | OFF ON | Rec OUT
ALC (Vo) | OFF | CH1 Av FLAT | CH2 * CH1 CH2 | OFF ON |Rec OUT
ATT OFF | CH1 Ay FLAT | CH1 * * CH1 |OFF-ON| OFF |Mute OUT
ALC (B) CH2 |CH-CH2| Ay FLAT * *  ICHI-CH2 * OFF ON [Rec OUT
VOLTAGE GAIN-FREQUENCY VOLTAGE GAIN-FREQUENCY
) " L]
Pre + Rec, OUT
NAB M
70 20 -
N '
z [ 1] -
il [N FLAT @
E 80 ] ™ w 80 Pre, OUT
£ = g2 a2
g N s wi \
g it g" A\
g L Pre + Rec < \
[ 'ﬁ Voo =9V, Vee=9V
0 Vi=0.16mV 60 V;=0.045mV
\
\
30 50
5 100 23 5 1K 23 5 10K 2 3 5 100K 5 100 23 5 1K 2 3 5 10K 2 3 5 100K

{Hz), FREQUENCY

#{Hz), FREQUENCY
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KA22261 LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE TOTAL HARMONIC DISTORTION -OUTPUT VOLTAGE
TTHI 2 ‘
" WL . 1=1KH2\\
g 55 Fr.cA T hec z 1 FLAT, Rec —¥
- o I
£ 5 H 'g," 5 |
§ 11 2 )
3 5 3 |
g N Q | 3
o 2 N g 2
z :
‘5‘ 10 < £ 40 Voo =5V 7Vl |9, 12v
X N I AN
5 \ f= 10KHz 5 N
= 9 X 100Hz v s N
& N g N
3 3
£ . RN ){ H ) j l
1KHz )
0.1 — 0.1
3 5 0.1 2 3 5 1.0 2 3 5 3 5 0.1 2 3 5 1.0 2 3 5
Vy(V), OUTPUT VOLTAGE V,(V), OUTPUT VOLTAGE
TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE CROSS TALK-FREQUENCY
2 o
[T T
z 10 || [Veo=ov Voe= 9V
S 7 E5{NAS, Pre 10 Vour=1V
g Pre + Rec
5
e
2, -2
g o]
é : 5 30
= - T
z 10 3 T
z = g H1y )
6 5 4 = L CH1-~CH. y
= =10KHz - 5 T l
g 3 J‘ 100Hz ! _s0 | | /A
-1 1wz Y4H | FLATN CH2~CH1 )37
E 2 T T LN {1 [
\ | |1 SNEh 298 | |
o1 ] BRGNS N e
= ] - cH1-cH2 <] H .
s T o LU I il
3 5 01 2 3 5 10 2 3 5 3 5 100 23 5 1K 23 5 10K 23 5
V4(V), OUTPUT VOLTAGE f(tHz), FREQUENCY
X RECORDING OUTPUT VOLTAGE
OUTPUT VOLTAGE-SUPPLY VOLTAGE LG DiSTORTION ANPUT VOLTAGE
I L O B A o e e i
. I i . . { Lt N s t i —
(| G T T T Vee=ov !
14 T 1 | ~f=1KHz - 5 _E Ri=2.2K
L - 1 b THD=1% || w t 1 |FLAT
2l L] J:r e _NAB_ g s _)___jl=1KHz
8 ERERE )
2 oal e 5 pd
o
s ina Pre OUT 32 N\ poc,our_|_41
s oa
5 o8 = @g 10 =
1= I Z24 7
mus| 3 EN
5 munanni
d 1 z ALC THD
0.4 25 3
Fz 2 \ Wr
i Y
0 0.1
2 4 6 8 10 12 14 1B 18 80 -70 —60 -50 -40 -30 —20 -10 0
Ver{W). SUPPLY VOLTAGE V{dBm), INPUT VOLTAGE
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KA22261 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT
—*u—m—— RECORDING HEAD
100 36K 33
R
n‘; 18K »—l
—NMW— S e LINE OUT
[ " 6800p 4700p 18K
MiC 47,
5}—%1 ] 10000 FF :Bp 4700P /l Mute
*——II—“H%
33 10K
AN *{IL l A
HEAD 180K | 33
G T o el R W
KA22261

LINE QUT

H A\ RECORDING HEAD

i \AA4
3.3u
— 4700p

1

3

Fig. 3
OUTPUT VOLTAGE-SUPPLY VOLTAGE QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
2T 1] ® ] 11
26 L] 1 | Jl }
ot ! NAB
Y Rec, OUT [ ALC—ON N

24 i & 16 | MutooFF ’LL
w22 / % 1 | :
ﬁ .5_ Ta= -25 ; 25°G
§ 20 [ g 12 75°C
- o /,
§ 1.8 g 10 — — -

v
t':{ 18 Il § 8 = A
31.4 i 6 T
l =1KHz é
12 THD=1% ] 34
10 , 2
0 :] 0
2 4 ] 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18
Vee{V), SUPPLY VOLTAGE Vee(V), SUPPLY VOLTAGE
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KA2228

LINEAR INTEGRATED CIRCUIT

DUAL EQUALIZER AMPLIFIER
SYSTEM

The KA2228 is a monolithic integrated circuit consist-
ing of play back AMP, REC AMP with ALC, mic AMP
with ALC and monitor AMP. It is dual EQ AMP system
built-in switch for selecting REC/PLAY mode, tape or
radio (Aux) modes. It is used for radio cassette players
and can be applicated easily by getting rid of the con-
ventional mechanism REC/PLAY switch.

FEATURES

* Following 4 modes can be operated by a combination
of external switches: radio (Aux), radio (Aux)
recording, mic recording and tape piay back

 Built-in switch for selecting REC/IPLAY mode.

¢ Built-in switch for selecting radio (Aux) or tape
input.

* Few external parts.

¢ Small package: 21 shrink ZSIP type.

¢ Operating supply voltage range: 3.5~7.0V

BLOCK DIAGRAM

RIP TAPE/RADIO
0SC Sw Sw

21 ZsIP

ORDERING INFORMATION

Device
KA2228

Operating Temperature
-25 ~ +75°C

Package
21 ZsIP

ALC

.JL< @ ALC

MONITOR
] OUTPUT(B)
MIC INPUT(B)
ALC +
27dB) MONITOR
MIC INPUT(A) OUTPUT(A)
REC AMP
TAPE Vee
INPUT(B) { $ J)
° GND
TAPE
INPUT(A)
12 16 8
NF(B). NF(A) TAPE TAPE RADIO  RADIO VREF REC REC
OUT(A) OUT(B)  (AUX) (AUX) OUT(A) OUT(B)
INPUT (A) INPUT (B)
Fig. 1
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KA2228

*  LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

¢ SAMSUNG

Electronics

Characteristic Symbol Value Unit
Supply Voltage Vee 8 \Y%
Power Dissipation Pq 750 ":W
Operating Temperature Topr —-25~+75 OC
Storage Temperature Tetg -55~ +155 c
ELECTRICAL CHARACTERISTICS
(Ta=25°C, V=5V, f=1KHz, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ | Max Unit
lect Radio, V;=0 7 10 14 mA
| Radio REC, V=0 10 13 16 mA
Quiescent Circuit Current e R —
locs Tape PB, V=0 14 mA
locs Mic REC, V=0 6 9 12 mA
Reference Voltage ) Vet - L E\l 2/(} »72.3, v ;
MONITOR AMP )
Voltage Gain Avq V= —50dBv 14 16 18 dB
Maximum Output Voltage Vowm THD =1% 10 1.3 N \'
Total Harmonic Distortion THD, Vo= —10dBv 0.06 0.2 B %
~Oﬂput Noise Voltage | Vot Audio Band . | 14 30“ uVv
Cross Talk CT, Vo=0dBv 45 60 dB
Ripple Rejection Ratio RR; | V,= —20dBv f=120Hz 50 dB
PLAY BACK AMP
Closed Loop Voltage Gain Avo Vi= ~50dBv 35 38 4 dB
Open Loop Voltage Gain Avoz V= —90dBv 70 78 dB
Maximum Output Voltage Vomz THD=1% 1.0 13 \Y
Total Harmonic Distortion THD, Vo= —10dBv T 0.02 %
Output Noise Voltage Vioz Audio Band 80 150 wV
Cross Talk CT, Vo =0dBv 55 65 dB
Ripple Rejection Ratio RR, Vg= —20dBv f=120Hz 34 42 dB
236



KA2228 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (continued)

Characteristic Symbol Test Conditions Min Typ Max Unit

RECORDING AMP

| Voltage Gain Avs V.= —50dBv 24 27 30 dB 3

| Total Harmonic Distortion | THD; | Vo= —10dBv ] 0.04 % |

But?m Noise Volt;g;éiﬁ Em—Vms ﬁAudio Band 120 ZSEFiV
Cross Talk CTa Vo= -~ 10dBv, Audio Band 55 65 i dB
Ripple Rejection Ratio RR; V.= —~20dBv, f=120Hz 34 42 dB

' ALC Voltage o | ALCy [ vi= -20d8y —44 | —27 | 0 | dBv
ALC Voltage ALC3, Vi= —15dBv L— 4.2 -25 O.L dBv ]
ALC Voltage ALCy; | Vi= —5dBv -40 | -22 | 05 dBv

L MIC + REC AMP ]
Voltage Gain Avs Vi= —~ 80dBv 60 63 66 dB
Total Harmonic Distortion THD, Vo= —~10dBv 0.7 2.0 %
Output Noise Voltage Vioa Audio Band 3.5 7.0 mv
Cross Talk CT. | Vo= —10dBv 30 43 dB
Ripple Rejection Ratio RR, Va= -20dBv, f=120Hz 13 20 dB
ALC Voltage ALC44 Vi= —60dBv —-4.0 -20 0.5 dBv
ALC Voltage ALC, V= —40dBv -4.0 -20 05 dﬂ

| ALC Voltage ALCs | Vi=~10dBv —40 | -20 | 05 | dBv |

OPERATION MODE BY EXTERNAL SWITCHES (S1, S2) COMBINATION

s2 S2=REC $2=PLAY
CIRCUIT
BLOCK s1 $1=RADIO S1=TAPE $1=RADIO $1=TAPE
MIC AMP ON ON OFF OFF
PB AMP OFF OFF ON ON
REC AMP ON ON OFF OFF
MONITOR AMP ON OFF ON ON
SMP M M P P
STR - R T R T
SRE ON ON OFF OFF
OPERATION MODE RADIO REC MIC REC RADIO PLAY TAPE PLAY BACK

¢ SAMISUNG 21
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KA2228

LINEAR INTEGRATED CIRCUIT

CONTROL SWITCH TERMINAL (2-, 6-PIN) THRESHOLD VOLTAGE

Voc—-0.3
RADIO-REC MIC-REC

s

e

3 13

§

g

€

3 0.2

w

£

o RADIO-PLAY TAPE-PLAY

0 -
0 0.2 13 Vec-0.3
Pin 2 Control Voltage V2 (V)
Fig. 2
TEST METHOD (See Test Circuit)
Symbol St s2 S3 s4 Symbol s1 s2 s3 s4
lect RADIO | PLAY a DC Avs RADIO | REC a DC
leca RADIO REC " " | Vios " " " "
lecs TAPE PLAY v " THD, " " " "
|004 TA PE R EC " " : CTa " n " "
Vier — - " " ‘| RRs RADIO | REC a AC
Avi RADIO | REC a DC ‘| ALCy RADIO | REC DC
VO m1 " " " " ‘ ALCsz " " " "
VNO1 " " " ” \ A LC:;S " " " "
THD, " " " " 1 A TAPE REC a DC
CT1 " " " " VN04 ” " " "
RR; RADIO REC a AC | THD, " " " "
Avoz TAPE PLAY b DC | CT, " " " "
Av TAPE PLAY DC | RR, TAPE REC a AC
Vomz " " " " ‘ ALCy TAPE REC a DC
VNO2 " n ” " ] A L C42 " " " n
TH D2 " U " " ‘ A LC43 " " " n
CT2 " n " "
RR; TAPE PLAY a AC
& SAMISUNG
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KA2228 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

}—

- 3900p

KA2228

AAA,

2204
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Electronics



KA2228

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

. RADIO
27K o
t TAPE
REC
REC/PB MIC INPUT (L)
HEAD
L 3900p
o | -
2.2K 047x | MiL INPUT(L)
+
N
3900P 10K
0.47p
+
+— N0 rADIO or
100p 10K AUX INPUT(R)
AAA
vy
/;; 0.47y
RADIO or
AUX INPUT (L)
-~ MONITOR
I C OUTPUT(R)
0.047,
|———0 MONITOR
OUTPUT(L)
O Vce
Fig. 4
=§§ SANISUNG 240
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KA2228 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE PIN VOLTAGE-SUPPLY VOLTAGE
0 5 } }
. Vist MIC REC MODE
[ZER] 4
4
3 RADIO REC w
E i ]
3 \ g
g n TAPE PLAY, RADIO PLAY 3 3
o
S z
g T £
IC REC
§ 8 - i 2 Ve
2 >
S [
= >
H Vi
3 4 1
0 0
0 2 4 6 8 0 2 4 6 8
VedV), SUPPLY VOLTAGE Vec(V), SUPPLY VOLTAGE
OUTPUT VOLTAGE-INPUT VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
10 T T 5 TTITTTT T T T
5 —+ T 3 IHEEEEIN ] T I ]
MONITOR AMP
3 z 2 INPUT/RADIO IN
2 o . Pin 3, Pin 21 Ll g by
§ A & " E=FOUTPUT/MONITOR OUT. _'l EEEH
= 10 A o 5[—=Pin 4, Pin 20—~ ;
H — 2 Voo =5V, f=1KHzJ—
£ 5 o 3 BW = 400Hz - 30KHz
w z 2
2 . / g
3 4 MONITOR AMP E 10
> 01 Vog=5V E
5 7 f=1KH. N
a 5 =
5 e 3
5 3 v o2 )
s 2 & /
5 a 04
> 00 / £
5
S 3 HH
0.001 5 001 0.1 5 10 2 0.01 0.1 1.0 10
V{V), INPUT VOLTAGE (RADIO IN) Vo(V), OUTPUT VOLTAGE (MONI OUT)
OUTPUT VOLTAGE-INPUT VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
5 e : T i i
S [T
5 - PE AMP [
~ v S o :1 INPUT/TAPE IN
a Z; «© ——Pin 10, Pin 14
H S 5 —JOuTPUTIPB AMP OUTSH
2 2 4f——Pin 7, Pin 17 {
[ Vee=5V, f=1KHz I
u L/ % 2 ——{BV?I:AO Hz - 30KHz I
< / <]
s = 10
o ~ <
9 <
T 5
g -
4 x 3
E 5 |
2 o 2
5] s N
i 0.1 £ o= —
> o i f
T 5
T
3 3 D!
2 /1
q
001 A 0.01 L L
001 2 3 01 5 0.1 10 0001 2 001 3 X 3 1.0
i ViV), INPUT VOLTAGE (TAPE IN) Vo(V), OUTPUT VOLTAGE (PB AMP)
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KA2228 LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
T e
S R RE 2 INPUT/RADIO IN
3 ALC OF z Pin 3, Pin 21
g ? pe I 2 OUTPUTIREC OUT |
H z in 8, Pin 16 H—F
o 10 o r ¥ —7
o T ALG O Dq-, 5 =5V, f=1KHz T
g 5 s BW = 400Hz - 30KHz f
e © 3[TTALC OFF
g 2 Y -
b3 A ‘ Qo I
= =
2 o1 g0
> v T
= 5 REC AMP 2 s N
z Ve =5V =
5 3 f=1KHz o 3
o 2 W = 400Hz ~ 30KHzZ L2 X
£ oo € )\
= — . a 01 =
5 &
s 5
2 3 4
0001
00012 3 5 001 23 5 01 23 510 23 001 2 3 5 01 23 5 10 2 3 5 10
V(V), INPUT VOLTAGE (RADIO IN} VolV), OUTPUT VOLTAGE (REC OUT)
OUTPUT VOLTAGE-INPUT VOLTAGE TOTAL HARMONIC DISTORTION-OUTPUT VOLTAGE
° ] T i £ S I
2 IR | NEREN ]
: ) \ i = MIG AMP +REC AMP
e 10 ; ; e 2 INPUT/MIC IN
3 : = : E Pin 5, Pin 19
o 5 - 1 1 o OUTPUT/REC OUT
2 TS OFA @ | ]! ]|ping, Pin16
E:’ ; = o ———————iaY g 10 T TVec=5Y, f=1KHz +
<] e [ H] BW = 400Hz - 30KHz +
£ o0 g s ALC ONL: I g [TALC OFF ]
3 Erp i === i z T
o5 i i : [
2 3 -
z i g /
5 2 L I 5 2
o 11]1]| BW =400Hz — 30KHz Y
$ S5t SHES S g
= et e S 10 . /
T : ;
!
i | [ —
, [ ] ’
235000123500 235 01 23510 0 0.1 2 3 5 1.0 2 8
V(V), INPUT VOLTAGE (MIC IN) Vo(V), OUTPUT VOLTAGE (REC OUT)
CROSS TALK-FREQUENCY CROSS TALK-FREQUENCY
°T TTITI 0
|_|rec out !
=5V SUBIEAR . }
Nibpul MONITOR OUT ‘
~20 1 BW = — 80KHz _op f—tYeo=5V
V=1V
BW = — 80KHz
x x
2 2
- 1] 18
o e MIC AMP + REC AMP g -40
g 4 PB AMP + MONITOR AMP |
© o«
g 5 HHi
g -o g o MONITOR AMP
£ REC AMP g
o (34
—-80 —80
- - 100
23 5 10 235 1K 2 35 1K 23 23 5 10 23 5 1K 2 3 5 10K 23
{(Hz), FREQUENCY #(Hz), FREQUENCY
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KA2228

LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-FREQUENCY

120

TTITTI

Vee=5V —
Ay = Vi =100mV

100

Avo=Vo=100mV |

80

60

AMP Ay

A{dB), VOLTAGE GAIN

20

REC AMP Ay

T

0

Emanili

23 5

100 2 3 5 1K 23 5 10K 23

f(H2), FREQUENCY

RIPPLE REJECTION RATIO-FREQUENCY

MIC REC (REC OUT)
i

T
TAPE PLAY (MONITOR QUT)

— 40|

RADIO

+—m
4—0

o] o

5
<
2
L
E
ol
D
o
c
3

RAE;!O

-60

RR(dB), RIPPLE REJECTION RATIO

100 2 3 5 1K 2 3 5 10K 23
f(Hz), FREQUENCY

CROSS TALK-SUPPLY VOLTAGE

-20

CT(dB), CROSS TALK
IS
=3

~60

T T T T
f=1KHz
Vo =1V (MONITOR OUT)

=0.32V (REC OUT)

MIC AMP + REC AMP
T T T

PB AMP + MONITOR AMP

)
MONITOR AMP

REC AMP

2 4 6 8 10
Vec{V), SUPPLY VOLTAGE

THD (%), TOTAL HA
RR(dB), RIPPLE REJECTION RATIO (%) RMONIC DISTORTION

A{dB), VOLTAGE GAIN

TOTAL HARMONIC DISTORTION-FREQUENCY

5 TN
Py = Voo =5V
Vo =100mV
2
1.0
5 MIC AMP + REC AMP
3
2
PB AMP + MONITOR AMP|
01 T
MONITOR AMP:
BN
5 T B
3 REC AMP
2
001
23 100 1K 23 5 10K 23

#(Hz), FREQUENCY

RIPPLE REJECTION RATIO-SUPPLY VOLTAGE

\\ Mic REG (Rec Oun

\H'&‘r
TAPE PLAY (MONITOR OUT)

1t

=
\ RADIO REIC (RET ouT

1
RADIO PLAY (MONITOR OUT)

-60
V,=100mv
f,= 100Hz
-80
0 2 4 8 8 10
VeolV), SUPPLY VOLTAGE
VOLTAGE GAIN SUPPLY-VOLTAGE
120
100 |—
PB AMP Ao
80 i
MIC AMP + REG AMP A,
80 I O I
B AMP + MONITOR AMP Ay
REC AMP Ay

20

MONITOR AMP Ay

[

0 2 4 6 8 10

Vec(V), SUPPLY VOLTAGE

¢ SAMSUNG

Electronics

243




KA2228 ' LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT

-AMBIENT TEMPERATURE PIN 12, 18 VOLTAGE-AMBIENT TEMPERATURE
25 3
-5V !
- Vo= Voo=5V
- 25
E ] wo
o <
= <
5 5
3 RADIO REC
2 5 = e \\
3] Tt 2 —
= Lo ] RADIO PLAY, TAPE PLAY T 2
z T ————t— o \
i i e g ™~
2 1 L ™~
w MIC REC >a
3 s
g 15
*Eg 5 Vgt MIC REC MODE
0 1
~20 0 20 40 60 8 -20 0 20 40 60 80
Ta(°C), AMBIENT TEMPERATURE Ta(°C), AMBIENT TEMPERATURE
VOLTAGE GAIN AMBIENT TEMPERATURE

100

80
E MIC AMP + REC AMP Ay
(4 T
w60 J
g t
B — A PB AMP -+ MONITOR AMP Ay
3 |
5
T | |
b L REC AMP Ay

f —
20— MONITOR AMP Ay
0
-20 0 20 40 60 80

Ta(°C), AMBIENT TEMPERATURE
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PRELIMINARY
KA22291 LINEAR INTEGRATED CIRCUIT

PLAYBACK/RECORD PRE AMPLIFIER 24 soip
FOR DOUBLE DECK

The KA22291 is a monolithic integrated circuit consisting of a
dual input playback amplifier, a channel for double or auto-reverse
operation and a two-channel record amplifier.

It is suitable for 6V-9V double deck or auto-reverse cassette ap-
plications.

FEATURES

* Dual input two-channel playback amplifier

* Two-channel record amplifier

e Built in ALC and Muting circuit

* PB/REC and playback input select switch included
* Power ON ALC discharge circuit included

¢ Operating supply voltage: 4V-12V L
* REC/PB power on quick start circuit

o Few external part required.

ORDERING INFORMATION

Device |Package Operating Temperature
KA22291 | 24 SDIP -25~ +75°C

BLOCK DIAGRAM

PB R/P MUTE MUTE
NF(2) PBIN@2) sw SW IN(2) ALC RECOUT(2)

o
[os]
e}
c
]
)
ALC TIME CONSTANT

RECORD | REC-BIAS
vee ((6) -REF

PB-BIA
Voo G PLAYBACK S MODE CONTROY
I-REF /BIAS CIRCUIT

/12 REC IN (1)

PB OUT(1)
11) REC NF (1)

A/B SELECT SW

100K

PB PBIN(1) A/B PB GND MUTE REC
NF(1) sw IN(1) OUT(1)
Fig. 1

* These specifications are subject to change without notice.
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KA22291 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 12 \
Power Dissipation Py 1000 mwW
Operating Temperature Topr -25~+75 °C
Storage Temperature Teg -556~+125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =9V, f=1KHz, unless otherwise specified)

Characteristic Symbol Test Condition Min Typ | Max Unit

Circuit Current lec V,=0, REC MODE 10 | 18 | 26 | mA

Open Loop Voltage Gain Avo V= -80dBm 60 90 dB
. “Max. Output Voltage Vo(1) THD = 1%, NAB 075 | 12 v
2 Total Harmonic Distortion THD(1) Vo=0.2V, NAB 0.05 0.3 %
= | chtoch cT() Vo=0.5V, NAB _55 | —45 | dB
= | Cross Talk f Ain to Bin cTE) Vo=0.5V, NAB _55 | —45 | dB
Equivalent Input Noise Voltage | Vi ;‘g‘f;;&’:‘\zl;?’("‘z 12 22 | W
Close Loop Voltage Gain A V;=68dBm, ALC off 58 | 60 | 62 dB
Max. Output Voltage Vo(2) THD = 1%, ALC off 12 | 16 v

,JD: Total Harmonic Distortion THD(2) Vo=0dBm, ALC off 0.2 1 %
- 8| ALC Output Voltage ALC Vo V,= —20dBm 075 | 095 | 135 | V
| ALC THD THD(ALG) | V.= —20dBm 02 | 10 %
ALC Range> ALC(R) Vi= - 60dBm, +3dB UP 40 50 dB

Cross Talk (ALC) CT(3) Vi= -50dBm -55 | -40 dB
RECORD TO PLAYBACK CT(4) REC input=0 -85 | —40 | dB

Cross Talk PLAY output=0.5V
Muting Range Rmute Vi= - 20dBm -55 | -40 dB

*These specification are subject to change without notice.
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KA22291 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

OPEN =CLOSE
LOOP
SHORT-OPEN
P8 LOOP PB PB MUTE MUTE REC ﬁ\’EC
B-IN ouT IN Vec =9V our
o} o o) Q
/
2.2K
10K 10K
10K 100
.
10k % 7 10 4 n 10u
22 + + +
SW3 # ~ ™
22K SHORT
MUTE
ON

2] [w] [w] [s] [#] [w] [§] [4] [

KA22291
3 4 6 7 9 10 1" 12
GND =AIN GND = PLAY
SHORT |=B-IN SHORT | = REC
2.2K 2.2K /7!7
+ + + +
% 104 104 47u 10p
100
/ 10K 1000P 10K 2.9K
+ ‘
SwW4-2 150 J)
o) 9]
PB PB MUTE MUTE REC REC
ouT / A-IN B-IN IN ouT ouTt IN
OPEN=CLOSE
LOOP
SHORT =0PEN i
LooP Fig. 2

* These specifications are subject to change without notice.

247

¢ SAMISUNG

Electronics



KA22291 : LINEAR INTEGRATED CIRCUIT

*INFORMATION OF MODE CHANGE

1. R/P SWITCH
Apply R/P input voltage at PIN 8.
PLAY: OV (GND)
REC: 4.5V ~12V (Don’t apply 13V above).
Only valid A/B input select in playback mode.
In record mode, the playback A-input was available and the ALC was turned on by record bias.

A. RECORD MODE SCHEMATIC

vCcC

R/P SW A/B SELECT SW
8 5

CONTROL CONTROL

! \6 A/B SELECT
»——‘ REC BIAS ON  }—»—] DISABLE

AINPUT AVAILABLE o npuT
1A

IPLAYBACKl */& " BIAS
BIAS o 8-INPUT

BIAS

B. PLAYBACK MODE SCHEMATIC Fi¢-8

vCcC
C ; R
P/ ; g
R/P SW A/B SELECT SW
8 5

CONTROL CONTROL

REC BIAS OFF }——1

— 1

A/B SELECT
VALID

O~ A-INPUT

PLAYBACK] | g ~ BIAS
BIAS -IN|
Of——6&ns '

Fig. 4
* These specifications are subject to change without notice.
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KA22291 ' LINEAR INTEGRATED CIRCUIT

2. PLAYBACK A/B INPUT SELECT SWITCH (only playback mode)

vCC
B
A/ : ;
A/B SELECT SW
\i/
CONTROL

P

PLAYBACK
BIAS

AIINPUT
BIAS

.\G B-INPUT
BIAS

3. MUTE SWITCH

O— Vee

SHORT = MUTE ON

)

*THIS CIRCUIT IS OPERATED ON
REVERSE SATURATION MODE

Fig. 6

*These specification are subject to change without notice.
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KA2230

LINEAR INTEGRATED CIRCUIT

9-PROGRAM MUSIC SELECTOR

The KA2230 is an automatic music selector IC which can scan
and detect the start point of up to 9-programs. Selection of the
program number can be taken by pressing the select button num-
ber times in succession. After, the setting of the program count,
the display changes one program at a time until the preselected
program is reached, at which point the control output is set on.
The display is a 7-segment numeric display. It is suitable for ra-

dio cassettes, cassette decks and car stereos.

FEATURES

¢ Maximum 9-program random search

¢ On-chip amplifier, detector, comparator
¢ On-chip automatic reset circuit

* 7-segment of numerical display

¢ Operating supply voltage: Vec=5~14V

22 DIP

ORDERING INFORMATION

BLOCK DIAGRAM Device |Package |Operating Temperature
KA2230 22 DIP -20 ~ +70°C
Veel Veec2 [ Of Oe Og O¢ Qg Op
3 12 19 18 17 16 15 14 13
PRE
INPUT ( 19
AMP l
PRENF( 9
SCHMITT 7 SEGMENT DECODER
TRIGGER
BYPAss{ 8 CIRCUIT
PRE
ouTPuT 7
DOWN
DET
weut (6 DETECTOR Coaaer uP UPIDOWN COUNTER
DET 5
QUTPUT Voot
FIFQ 21
comp
INPUT( 4 COMPARATOR Veel CONT
ouTPUT
POWER ON
RESET
O ———E—0)
GND2 GND1 UP INPUT INHIBIT EXT RESET
a
The segment output
f b pins 0, ~0g accord to
the numerical display
e segment a ~g.
c
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KA2230 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Condition Value Unit
Supply Voltage Veet 16 \'
Supply Voltage Vec2 20 \

Except for the
Input Voltage Vi pre-amp or the 0~ Vel \
detector input
7-Segment Display Current lg 20 mA
Control Output Voltage Vo 20 Vv
Control Output Current lo 50 mA
Power Dissipation Py Ta=25°C 850 mwW
Derating Ta<25°C 125 mwW/°C
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tstg —40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =9V, f=10KHz, Ry=600Q, 0dB =1Vrms, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit TIF
Operating Supply Voltage Vee -20 ~ +60°C 5 9 14 \
lect Vi=0 8 12
Quiescent Circuit Current e mA 1
loca* ls =20mA, at the reset 125 130
Input Level
Input Threshold Level Vitn A, =53dB -60 - 58 -55 dBv
) Fuin 40 56 KHz 2.3
Frequency Characteristics Vin, Vii=Vin+ 3dB
Fui 600 800 Hz
Input Threshold Level The difference of
Variation by a Supply Vig Vi between Ve 1 2 dB
Voltage =9V and 5V
Maximum Input Voltage Vi (max) 350 mvV
Release Time Tai Vi= -37dB ~ —-97dB 250 ms
Release Time Variation Difference of Tq, 2.3
Taia 10 ms
by a Supply Voitage Vee =9V and 5V
Attact Time Tan V (pin6) =0V — 3V 5 ms
Attact Time Variation T Difference of Tan, o ms 4
by a Supply Voltage dhd Vec=9V and 5V :
Pre-Amp
Input Resistance R A, =53dB 37 47 57 KQ
Output Noise Voltage Vro A, =53dB, Ry=100KQ2 20 mvV
Open Loop Voltage Gain Ay Vi= —90dB 65 68 72 dB

*lcc= S5mA + Xid, X: The number of 7-segment display Bit-on at the reset.
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KA2230 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS (continued)

Characteristic Symbol Test Conditions Min Typ Max Unit TIF

Control-Output

Saturation VTG (turn on) V, (sat) l, =50mA 0.5 2
Leakage Current (turn off) lo (leak) 5 A
7-Segment Display Output

Output Volitage (turn on) Vn lo=20mA 7 Y
Leakage Current (turn off) lo (leak) 1 uA

Up Input, Reset Input

Input Voltage (H) Vin 2 \

Input Voltage (L) Vi 1 \Y

Input Current Iy 250 500 wA
Inhibit

Input Voltage (H) Vin 1.8 Vv

Input Voltage (L) Vi 1 \

Input Current lin 350 700 uA
Hysteresis Width 100 mV

PIN CONNECTIONS

Pin No. Pin Name Pin No. Pin Name
1 Up Input 12 Vee2
2 Reset 13 7-Segment Display Output (b)
3 Veel 14 7-Segment Display Output (g)
4 Comparator Input 15 7-Segment Display Output (c)
5 Detector Output 16 7-Segment Display -Output (d)
6 Detector Input 17 7-Segment Display Output (e)
7 Pre-Amp Output 18 7-Segment Display Output (f)
8 Bypass 19 7-Segment Display Output (a)
9 Pre-Amp Negative Feedback 20 Inhibit
10 Pre-Amp Input 21 Control Output
11 GND 1 22 GND 2

¢ SAMSUNG - =
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KA2230 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

Vec=8V O—

&
tect g Pin Volt
3 _Pin Voltage
<3¢ ° | M "2ma
8
Fig. 1
Vec=9V, 5V O T
1004 j
X x
3 3
o o
] [2]
- _Vee
10| |11 50mA
g
S Jx
23
B

0.6K

,____
i

{

'

I

L

Fig. 2
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KA2230 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT (continued)

Inhibit
1 1: 0 7-Segment Display
JO *
L i vi
|
_— ———4‘— —~ COMPARATED VOLTAGE
/ TN
[ Detector Output
I
[
Tdh—! )-— — —Ta
Control Output
Fig. 3

Vee=9V, 5V O

n
N
2.
ER
22
0.39K
©
0.39K
>
0.39K
3
0.39K
>
0.39K
o
0.39K
=
0.39K
B
e

Fig. 4
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KA2230 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT (continueq)

Vee= VD
> > X ¥ ¥ 4 X X X
§2 82323232 8% 32 33 3
o Q (=] o o o o
2 [_21L’ 20] [19] [a8] [17] [18] [15] [1a] [13 FE]
KA2230
1 2 3 Akl
Vo (R=Rin)_ 1
Vo (R=0) ~ 2
x
5
Fig. 5
Veo=9vO

N
N
22K
N
22K
n
o
0.39K
©
0.39K
&
0.39K
]
0.39K
>
0.39K
&
0.39K
Exz
E
B

100K
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KA2230 LINEAR INTEGRATED CIRCUIT

g4
iéiﬁﬁ

TEST CIRCUIT (continued)

Vog=9V O—
§3 5§52 8
2] 1] [=] [

NYY
0.39K
0.39K

39K

0.

=1
F
s
3.3u
&
10u
+
0.1K
[ TosK )
(79048 o

Fig. 7
FUNCTION DESCRIPTION ’

(1) Auto Reset
The Power-on reset circuit is reset between Vee = 1.7~4V on the rise of the supply voltage, while the control output
turns off with the segment output initialized to 0 PROGRAM.

(2 Up

The UP-input pin going from “High” to “Low" level counts up on its rise.

(The segment output goes PROGRAM 0~1-PROGRAM 2-PROGRAM 3—+PROGRAM 4-PROGRAM 5—
PROGRAM 6—PROGRAM 7-PROGRAM 8—PROGRAM 9-PROGRAM 1—+PROGRAM 2)

(3) Down

The signal input, amplified and detected, is supplied as DC voltage to the comparator circuit. The down-count takes
place when the comparator circuit input falls from the “High” to “Low” level.

(The segment output goes PROGRAM 9-»PROGRAM 8—+PROGRAM 7-PROGRAM 6—+PROGRAM 5—+PROGRAM 4
-PROGRAM 3—-PROGRAM 2—+PROGRAM 1-PROGRAM 0—PROGRAM 0)

For down-count to proceed, INHIBIT should be at “High” level.

{4) Inhibit
Inhibits the down-count at the “Low” level and resets the control output.
The “High” level enables the down-count.

(5) Reset
Resets the segment output to Program 0 and control output to OFF.

(6) Control Output
The control output turns ON on the next down-count when the segment output is Programs 0 or 1. It can be reset
again to OFF using the INHIBIT or RESET pin.

(7) Power Supply

Only the power supply for the segment output circuit is Vecz, while the others are Vec:.

(8) GND
Only the GND of the control output circuit is GND2, while the others are GND1.
GND1 and GND2 should be at the same voltage.
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KA2231 LINEAR INTEGRATED CIRCUIT

AUDIO LEVEL SENSOR s

The KA2231 is an interprogram spaces detection IC with the function
of music selection and can be used for radio cassettes, cassette decks,
and car stereos.

FEATURES

o Built-in plunger driver TR (Max: 600mA).

« Built-in protection diode to prevent induced reverse voltage.

« Built-in protection circuit to prevent the error operation of
the plunger, when power switching on.

« Built-in detector for detecting recorded area.

» Capable of desired timing setting by using external C.R.

« Detects unrecorded areas of tape and drives plunger.

* Wide operating supply voltage range: Vcc = 3.5V ~ 14V.

* Recommended operating supply voltage: Vcc=9V.

ORDERING INFORMATION

BLOCK DIAGRAM Device |Package |Operating Temperature
KA2231 9 SIP —-20 ~ +70°C
Veet Vee2 OuTPUT
(%) ) ()
N4

INPUT
‘ COMP1
NF{ 3 __1

RESET ‘COMP2 g

HOLDING

DET OUTPUT IGND

Fig. 1
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KA2231 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 Vv
Flow-in Current 16 600 mA
Power Dissipation Po 540 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tsig —40~+125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vec =9V, f=1KHz, uniess otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Circuit Current lce V,= - 30dBv 11 22 mA
QOutput TR Saturation VTG Vce (sat) ls = 600mA 1.1 1.6 Y
Qutput Diode Forward VTG Ve I = 600mMA 15 20 \'
Input Sensitivity Vi (sen) Piné: L—H -47 —50 ~53 dBv
ON Vin 1-H Pin6 Inverted 3.0 3.5 4.0 \
Comparator Level (1) -
OFF Vi 1-L Pin6 Inverted 18 2.2 2.6 \
ON Vin 2-H Pin6 Inverted 4.7 55 6.3 \
Comparator Level (2) -
OFF Vin 2-L Piné Inverted 36 4.0 46 Vv
Pin4 Reset Level \'Z! V,= - 30dBv, Pin8 = 1.0V 0.02 0.1 \
Pin8 Reset 1 V8R-1 Pin1 Inverted, Rg=0 0.6 0.7 0.8 \
Voltage 2 V8R-2 V(= —30dBv, Pin4 Inverted 1.1 1.3 15 v
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KA2231 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

~ VECO:QV )
/
1
1K
20 10K
R-SW
E—— N |
—0 R-SW
| 1 10—
r—O
f=1KHz Q06
6
/ /77
@ 600mA
R-SW 100K
o1 10 My
: NSO
o—o0 o—
9 ‘g} swe
\_oe 6
R-SW
SW2: 1. Ve = 7.0Vimax
2. VZE =2.0Vimax Vee?
Fig. 2
TEST METHOD
Characteristic RSW | SW-1 | sw-2 Test Method
Input Sensitivity 1 1 1 Measgre AC input level V| at Pin 6 L—H
inversion mode
Circuit Current 5 1 1 Measure supply current
Output TR Saturation VTG 6 1 1 Measure Pin 6 voltage V6 at 600mA
Output diode forward VTG 6 2 1 Measure Pin 6 voltage V6 at 600mA
Comparator (1) ON Level 2 1 1 Measure Pin 2 V2 at Pin 6 L—H inversion mode
Comparator (1) OFF Level 2 1 1 Measure Pin 2 V2 at Pin 6 H—L inversion mode
Comparator (2) ON Level 3 1 1 Measure Pin 4 V4 at Pin 6 H—L inversion mode
Comparator (2) OFF Level 3 1 1 Measure Pin 4 V4 at Pin 6 L—H inversion mode
Pin 4 Reset Voltage 5 1 2 Measure Pin 4 voltage V4 at VX =1V
Pin 8 Reset Voltage 1 4 1 2 Measure VX voltage at Pin 1 inversion mode
Pin 8 Reset Voltage 2 5 1 2 Measure VX voltage at Pin 4 inversion mode

¢ SAMSUNG
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KA2231 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

EXTERNAL COMPONENTS

C1

R1,R2:

C2,R3:

C3

C4,R4 :

C5

C6,R5 :

R1 10K C10.047,

o

KA2231

R2 2K 1: C3 0.47u

R3 200K

/77

: Input coupling capacitor

The recommended value is 0.047uF.

Input level control resistor

Pin 1 is high in input impedance; in order to be free from external effect, R2 must not exceed 10KQ and
must be GND.

Interprogram space detect time (TD)—setting capacitor and resistor

TD=1.34 » C2 ~ R3 (sec)

It is recommended to use R3 of 150KQ to 500KQ.

It is recommended to use C2 of 0.22uF (Mylar Capacitor).

. Negative feedback capacitor

The lower cut-off frequency depends on the value of this capacitor, and determined as follows:

}
C3 = Goaz+ f ¥
INPUT

The recommended value is 0.47uF.

Recorded area detect time (TS)—setting capacitor and resistor
The recorded area detect time is set by:

TS =C4 ~ R4 (msec)

It is recommended to use R4 of 100KQ. PIN2 ™
(The resistance value of R4 must be 50KQ to 200K)

It is recommended to use C4 of 1uF to 3.3uF.

(The capacitance value of C4 must not exceed 4.7uF)

For recorded area TS<T1+TD PIN4 Ts

For unrecorded area TS>T1+TD

Therefore, if the recorded area detect time (TS) is longer than the input signal time (T1) + the unrecorded
area detect time (TD), no program is present.

: For setting reset time.

The capacitor is used to set the time for initializing the circuit at the time of application power.

The reset pulse is generated for a certain period of time TR = 14.4 « C5 (msec), that is set each time power
is applied.

For power ripple filter.

& SAMSUNG
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KA2231 LINEAR INTEGRATED CIRCUIT

TIMING CHART

voo —1 1 [

V(PIN8)

_7
RESET —J—L L
V(PIN2) _/——_\ ' 7
V(PIN4) / = J

off

on
Vo(PING) —-J 1 I
COMP1 ——r_—_—l I
COMP2 I l

Fig. 5

DESCRIPTION OF OPERATION (see Timing Chart)

When the power supply is applied, the reset circuit operates to initialize the inner circuit. The reset time is deter-
mined by the capacitance value of C5 on Pin 8, and input signal is not accepted while the reset circuit is operating.

When the reset mode is released and the input signal exceeds the input check level, C2 and R3 on Pin 2 are
charged and the potential on Pin 2 rises, therefore the comparator (1) is inverted.

When the comparator (1) is inverted, C4 on Pin 4 charged and the potential on Pin 4 begins rising.

When this potential exceeds the threshold voltage, the comparator (2) is inverted and program presence mode
is memorized; thus the potential on Pin 4 is held at the high level. During this period of time, the output terminal
(Pin 6) is held at the high level.

When the input signal disappears and the comparator (1) is inverted, the output terminal (Pin 6) turns to the low
level, therefore causing the plunger to be driven.

The reset pulse is generated for a certain period of time whenever the power supply is applied, therefore causing
the inner circuit to be initialized.

PROPER CARE IN USING ICs

* Maximum Ratings
If the maximum ratings are exceeded, breakdown or deterioration may result.

Use the IC in the range where the maximum ratings are not exceeded.

* Pin to Pin Short and Inverted Insertion
These may cause breakdown or deterioration to occur.

Be extremely careful when mounting the 1C on the board.

* The voltage on Pin 1 must not exceed that on Pin 9.

* The current flowing into Pin 2 and Pin 4 must not exceed +0.5mA continuously.

* The voltage on Pin 8 is 2.5V max. and must not exceed that on Pin 7.

* Electrolytic capacitors are used to set the recorded area detect time and reset time. The actual time constants
are 15 to 20% larger than the calculated values obtained by using the catalog values of such capacitors.
For polyester film capacitors and tantalum electrolytic capacitors, the calculated values hold to a fairly good
approximation.
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KA22421

LINEAR INTEGRATED CIRCUIT

AM 1-CHIP RADIO

The KA22421 is a monolithic integrated circuit designed for the

paortable AM radio.

FUNCTIONS

e Converter
* IF Amp

e AMDET

¢ Power Amp

FEATURES

Portable AM 1-chip radio.

Low quiescent current:lcc=1.6mA (Typ)atVec =3V.
Operating supply voltage range:V¢c = 2V ~5V.
High power efficiency

Power output:Po =100mW(Typ)atTHD=10%.

16 DIP

16 SOP

ORDERING INFORMATION

Device |Package|Operating Temperature
BLOCK DIAGRAM KA22421 | 16 DIP
—-20 ~+70°C
KA22421D | 16 SOP
RIPPLE
RE/II\QUT BYPASS FILTER A?P{DUT /N_F\ ?’2 ORUT }({2
qsr J@fﬁ O—= o T 2O
CONVERTER POWER AMP
“““““ 1
AM DET.

\

CONV OUTPUT BYPASS

IF INPUT veel

|
3 5 (

6 7
DET OUTPUT

o—!

\F OUTPUT B. STRAP

AGC

Fig. 1
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KA22421 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 6 v
KA22421 750
Power Dissipation P4 mwW
KA22421D 350
Output Current 1o (Peak) 0.2 A
Operating Temperature Topr -20~+70 °c
Storage Temperature Tatg -55~+150 °C

Note: Derated above T,=25°C in the proportion of 6mW/°C (KA22421D: 2.8mW/°C)

ELECTRICAL CHARACTERISTICS
(Vec =3V, f=1MHz, tn=1KHz, 30% Mod, R, =500, R_= 8%, T.=25°C)

Characteristic Symbol c.::::“ Test Conditions Min Typ Max | Unit
Quiescent Circuit Current lec 1 V=0 0.7 1.6 3.0 mA
Maximum Sensitivity Max (Sen)| 1 V;=20dBg, VR=Max | 200 mv
Output Power Po 1 Vi=42dBy, VR=Max 80 100 mwW
Total Harmonic Distortion THD 1 V;=42dBp 2 6 %
Signal to Noise Ratio SIN 1 Vo=200mV 44 dB
Output Noise Voltage Vno 1 V;=0, VR=Max 3.5 mV
16-Pin Parallel Input R (16) 2 t=IMHZ 500 KQ

Impedance Cr (16) 25 pF

1-Pin Parallel Output Ror (1) 3 f1MHz ) 500 KQ
impedance Cor (1) 3.9 pF

3-Pin Parallel Input R (3) A t = 500KHzZ 60 KQ
Impedance Cr (3) 29 pF

5-Pin Parallel Output Ror (5) 5 = 500KHz 100 KQ
Impedance Cor (5) 3.0 pF
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KA22421 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1
1t g
0.024 o
Rg3 500 Vi >
O
VCG =3V
SG.
1MHz =
5
=
0] [o] 3z
2 Q
b KA22421 e 3
[a] Lﬂ te] 7] LTJ
‘B—oout
1005
Ta
T
i
g II;I- %' 210,
g IT I E™
1; }
| g S
DET
22K 022,
+
__‘a 1004
TS gL
8

Fig. 2
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KA22421 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 2
Qvee=3v
R-X Meter
HiO—
[T e;
+33,‘
Fig. 5
TEST CIRCUIT 3
—Q vee=3v
R-X Meter
HIQ-
Lo
Fig. 4
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KA22421 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 4
—Q Vee=3v
33
R-X Meter
" 0;3122, :
KA22421
LoO—
TEST CIRCUIT 5
—QOVvee=3v
R-X Meter
HiO~
LO
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KA22421

LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT 2200 s
. ‘”p .
S <
g 5
> o
ANTENNA E
g me Lg
8 TE § 2 =
- X
Ri$D
120K
Rnr
w] i) [e] [ [9] [3 ik
KA22421
/I r
1 1
L/ K. i 80
_______ ( . sp
1
L
';‘0,022,‘
Fig. 7
ELECTRICAL CHARACTERISTICS (at application circuit)
(Unless otherwise specified T,=25°C, Vcc =3V, f=1MHz, 30% Mod, RL=8Q, f, = 1KHz, Rg=500)
| |
( . | - Typ. .
Characteristic ' Symbol Test Conditions Value Unit
Quiescent Circuit Current i lee V=0 1.6 mA
Maximum Sensitivity Max (Sen) Po=5mwW 41 dB/m
Usable Sensitivity LUse (Sen} S/N=20dB 49 dB/m
Signal to Noise Ratio LS/N V,;=74dB/m 44 dB
. —-10dB Output Reduction
AGC Ratio (Note 1) , AGC (from 100dB/m) 50 dB
V;=74dB/m
Recovered Output Voltage Voo Measure Pin 7 131 mV J
Power Amplifier Voltage Gain ’ A, Rur =120KQ, R, = 3.3KQ % 4B
(Note 2) I -
Output Power T THD=10% 100 mw ‘
Total Harmonic Distortion THD V,=74dB/m 2 %

Note 1. The AGC Ratio is defined as the input electric intensity ratio between the output voltage at 100dB/m and -10dB

output voltage.

2. The open loop voltage gain of the power amplifier is typical 33dB.
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KA22421

LINEAR INTEGRATED CIRCUIT

COIL SPECIFICATIONS

T1 Antenna Coil

o,

f ILEH) Qo TURNS
(kH2)| 1.3 | 1-3 | 12 | 2-3 | 4-6
300 | 600 | 115 | 2 | 130

8 | KOREA TOKO

Wire: 0.07mm¢UEW

(Bottom View)
T2 OSC Coil
° §f L(H)| Qo TURNS
. (kHz)| 1.3 | 1-3 | 1-2 | 2.3 | 4-6
© 796 | 360 | 125 [ 92% | 8 | 10% | KOREA TOKO
Wire: 0.08mm¢UEW
(Bottom View)
T3AM IFT
Co (pF) ‘ Qo TURNS
1-2
12 | 7.8 |(KH3) 13|23 67|68
7-8
150 | 150 | 455 | 65 | 80 | 148 | 196 | 32 | KOREA TOKO
(Bottom View)
Wire: 0.08mmaUEW
T4 Detector Coil
@ Co(pF)| ¢ | Qo |TURNS
@ 1-3 [(kH2)| 1.3 | 13
180 | 455 | 65 | 142 | KOREA TOKO

©

(Bottom View)

L1 Bar Antenna Coil

(e

Variable vee @ OSC Coil
Capacitance S

Wire: 0.08mm¢UEW

¢ [LF) Qo | TURNS

kH2)| 12 | 1-2 | 1-2

3-4

796 | 625 (200 Min| 105

20

Core: 12mm¢ x 52mm¢
Wire: USTC-0.1mm¢
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KA22421 LINEAR INTEGRATED CIRCUIT

POWER EFFICIENCY-OUTPUT POWER CIRCUIT CURRENT-OUTPUT POWER
QO [TTTTTIT T T 1T TTIT T 17 100 T T T
= AC OUTPUT POWER __ 00 o0s | Vec =3V, Re=80
| "=BATTERY INPUT POWER X 8 90 |- Vi=94dBim
Veo=3V | fn=1KHz, 30% Mod
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KA22421

LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-OUTPUT POWER
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KA22421 LINEAR INTEGRATED CIRCUIT
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KA22426

PRELIMINARY

LINEAR INTEGRATED CIRCUIT

AM/FM ONE-CHIP RADIO

The KA22426 is a monolithic integrated circuit designed for radio-
cassette tape recorders, clock radios and headphone radios.

FUNCTIONS

AM/FM RF AMP
Local OSC

AM AGC Control
FM AFC Control
Audio Power AMP
Tuning Indicator

DC Volume

AM/FM IF AMP

FM Quadrature DET
AM DET

FEATURES

* Built-in AM/FM Switching Circuit

* Wide operating supply voltage: Vcc=2~8.5V

¢ Low current consumption (Vcc =3V)
FM: lcc =5.3mA(typ)
AM: lcc=3.4mA(typ)

* High Power Audio Amplifier: 0.5W(typ) at Vec =6V, RL=8¢,

THD=10%

BLOCK DIAGRAM

FM/AM FE
GND

M
RF 1IN

AM

IF OUT RF IN

28 SDIP

28 SOP-

ORDERING INFORMATION

Device | Package | Operating Temperature
KA22426 | 28 DIP -20~ +70°C
KA22426P | 28 SOP -20~ +70°C
FM REG AM FM
RF OUT  OSC  AFC  OSC VoL NF  DISCRI MUTE

— _I AM FE ]
FMIE 1 | TUNING PWR
METER vOL
AMIF DET AGC
15 16 17 18 19 20 21 22 23 24 25 26 27 28
BAND AM M TUNING  IF AFC AFC DET AF RIPPLE  Vgo AF GND
SELECT IFIN IFIN METER GND  AGC AGC ouTt IN FILTER ouTt
Fig. 1
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PRELIMINARY
KA22426 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit

Supply Voltage Vee 9 \Y

Power Dissipation Py 1000 mw

Operating Temperature Toor -20~+70 °C 3
Storage Temperature Tag -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Vec =86V, Ta=25°C, FM; Af=225KHz, fm=1KHz, AM; 30% Mod unless otherwise specified)

Characteristic: Symbol Test Condition. 1SV: (;°¥|%°%J ;;::t Min | Typ | Max | Unit
1Ouiescem Circuit Current lec(1) 1Vi=0 ABIAIABIA| B 70 (140 | mA
FIE Voltage Gain A1) | Vi1)=40dBy, f=100MHz, Af=0 AlB|A|A|BIA Vo(1)| 32 | 39 | 46 | dB
£y | Detect Output Gain ] Vo(1) | Vi(3)=90dBy, f=10.7 MHz Al—|—|A|BJA|Vo(d) | -26 | -20 | -14 | dBm
IF-3dB Sensitivity Vi (lim) | Vo(Vi(3) = 90dBy) ~ 3dB, f=10.7 MHz |A|—|—IA|B|A|Vo(3) 24 | 32 | dBy
Total Harmonic Distortion | THD (1) | Vy(3)=90dBy, f=10.7MHz (Af=75KHz)| A|—|—|A|B|A | Vo(3) 03120} %
Meter Drive Current IL(1) r\/;(3)=60dB;¢, f=10.7MHz Al—|—|A|BJA| M | 18 35 | 7.0 | mA
R Quiescent Circuit Current lec(?) | Vi=0 A|B/AIA|AIAl B 35 | 100 | mA
| F/E Voltage Gain Aue) | U(2)=000Bs {=1660KHz. m=0% _A[A|AIAIA|A| Vo) 15 | 22 | 29 | aB
AM IF Voltage Gain Av3) |[Vo(3)= —34dBm, f=455KHz AlA—IAIA|A|Vo(3)) 14 | 20 | 27 | dBu
Detect Output Voltage Vof2) | Vi=(3)=85dBy, f=455KHz AfA|—|AIAIA|Vo(3) -26| -20 | -14 | dBm
Total Harmonic Distortion | THD(2) | Vi(2) = 9508y, f=1660KHzZ, Vec=7.8V [A[A|B|BIA[A | Vo(3) 06 | 20 | %
Meter Drive Current IL(2) | Vi(3)=85dBy, f=455KHz AlA|—[ATAIAl M [ 131 30| 70 | mA
Closed Loop Voltage Gain | Ay(4) | Vo{4)=0dBm, f=1KHz TA - BlVo@)] 27 |315| 36 | dB
AF | Total Harmonic Distortion | THD(3) | Po=50mW, f=1KHz A B} Vo(4) 03 [ 25| %
anput Power Po |R.=80, THD=10%, f=1KHz A\ —|—|——|B|Vo@)| 0.4 | 05 w
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KA22427 LINEAR INTEGRATED CIRCUIT

AM/FM 1-CHIP RADIO

KA22427 is a monolithic integrated circuit designed for the portable
AM/FM radio or AM/FM clock radios.

16 DIP

FUNCTIONS

* AM RF & MIX + AM Local OSC

e AM AGC ¢ AM/FM IF AMP

e AM/FM DET e Audio Power AMP
« Regulator « FM AFC Control
FEATURE

e Portable AM/FM 1-chip radio
« Wide operating supply voltage range; Vcc =3 ~12V (Approximately)

(Depending on the internal regulator tolerance)
ORDERING INFORMATION

* Recommended operating supply voltage; V¢c =4.5~9V

Device |Package |Operating Temperature
KA22427 16 DIP -20 ~ +70°C
Vv
o e 45V 6.0V 7.5V 9.0V Line Operated
L
80 O O o] X X
169 O O O O X
45Q O O o O O

* On using AC line as an internal shunt regulator mode, it is possible to use low cost application without a
transformer (approximately 42mA)

* IF AMP gain is determined by DC voltage appeared at IC Pin 16.

* Power output: P, =0.28W (Min.) at THD =10% (Vcc = 5.5V/89).

BLOCK DIAGRAM

AFC
AM IF RF AM/FM \F AGC AMIFM IF DET
OUTPUT GND IF INPUT BYPASS BYPASS IF OUTPUT INPUT Vee

el (3] [2] [v] [® [s [+

AM/FM
DET

AUDIO
AMP

[]

AM
RF
MIX

>

T T 0 ] [ [l o] [

AM OSC AM RF RF AUDIO AUDIO RIPPLE AUDIO AUDIO
INPUT BYPASS DET OUTPUT POWER REJECTION GND POWER OUTPUT
Fig. 1
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KA22427 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Veo 13 \"
Power Dissipation (Note) Ta<65°C Pq 600 mw
Supply Current lee 44 mA
Thermal Resistance Ria 100 °C/IW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —55 ~+ 150 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =5.5Y, fm=1KHz, AM: f = 1MHz, 30% Mod, FM: f=10.7MHz
Af=225KHz, Unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ Max | Unit
. o SW: FM, Ve =3V 10 15 20
Quiescent Circuit Current lec mA
SW: FM, Vg =9V 13 20 26
FM Pin 16 Terminal Voltage Vie (FM) SW: FM, Vee=9V, V=0 2.0 2.4 3.1 \")
N . SW: FM, -3dB
Input Limiting Sensitivity Vi (lim) Vis= 2.4V, Va Min 57 dBpu
Internal Regulated Vtg. Vee SW: AM, Igc =42mA 12 13.2 14.0 \
Pin 16 Voltage Vie (AM) SW: AM, Vee =9V, Vi=0 1.4 1.9 \Y
) i SW: AM, Vee =12V A
AM Maximum Sensitivity Max (Sen) Vi=37dBy, Ry =450 1.5 3.0 \"
’ . ; Vi=37.5dBy, R =80
Signal to Noise Ratio SIN P, = 50mW 15 20 dB
f=1KHz, THD =10%
Output Power P, Va Min, R, =80 0.28 w
PWR Icc=42mA, R =45Q
Total Harmonic Distortion THD f=1KHz, V,=2V 0.5 4.0 %
AMP X
Vg Min
. f=1KHz, R . =8Q
Voltage gain A, P, = 50mW 41 dB
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KA22427

LINEAR INTEGRATED CIRCUIT

EXTERNAL PARTS TABLE

Parts Purpose Tvoical Influence
al
Number w Smaller Than Typ Greater Than Typ
AM Gain 47KQ . AGC Distortion
RS Control (33K~oo) | LOWAM Gain Increase, High Gain
FM Detector Low Detector Output, Sharp IF AMP Curve
R7 Damper 4.7KQ Stable IF Gain,
Low FM Gain
FM Gain Low FM Gain - High Gain, but Noise
R8 Adjust 470 Increases
IF Bypass Should Not Be Less Than High IF Gain,
c2 0.0224F | 0.005,F SIN Ratio Degrade
IF Filter Removal May Cause IF No Influence
c4 0.022,F Oscillation
Using over iuF
. Will Cause FM
c7 AM Bypass 0.047,F Low Gain Distortion at Smail
Signal
Detector Unstable IF AMP Poor FM Frequency
co Filter 0.01F Oscillation Response
Audio Lower Sensitivity, Bass Boost
Cc10 Coupling 0.022,F Poor Low Frequency Affects De-emphasis
Response Curve
Audio Input Audio Oscillation Poor Response
c11 High-Cut 0.001uF
c12 Ripple Filter 220uF Poor Frequency Response Improves AC Hum
& Low Gain
c13 Audio Output 470uF Poor Low Frequency Can Achieve Optimum
Coupling # Response Output Power
c14 Pgwer Line 4704F Poor AC Hum Improves AC Hum
Filter
FM Detector Narrow IF Bandwidth Wide IF Bandwidth
c15 Phase-Shift 10pF \
High Freq. Removal Will Cause No Influence
C1e (IF) Bypass 0.047,F FM Oscillation
AM AGC Time Not Recommend to
Constant and Charge
c17 High Frequency 0.047uF
(IF) Bypass
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KA22427 LINEAR INTEGRATED CIRCUIT

APPLICATION NOTE (Pin 16 DC Voltage)

1. IF Gain Grouping Table
(1) Test Condition: Vcc=9V (Pin 13).
Pin 8 resistance (AM)=47KQ.
Pin 16 resistance (FM)=1.2KQ.
(2) Grouping Table

V16 (AM) _ R
R 1.4-17V 1.7-1.9V

26-3.0V ' c1 c2

2. IF gain is determined by DC voltage appeared at IC Pin 16.
The DC voitage at Pin 16 to the following values:
AM =1.4~1.65V (DC)
FM =1.9~2.10V (DC)
AM gain can be adjusted by the loading resistor value of Pin 8 (AM) from 33KQ to infinity.
FM gain can be adjusted by the loading resistor vale of Pin 16 (FM) from 3902 to 680Q.
Recommended resistance (Pin 8, Pin 16).
Pin 8 (AM) = 47KQ
Pin 16 (FM)=470Q
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APPLICATION CIRCUIT 1

220 +B 1N4001
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|
|
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. 1004
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azopT To.om
51p = 18p |
—— 1K
L5 .
KSC16740 NOTE: 1. SW1: AM Position.
2 =+ i/ 2. *Marking: Value of C and R have to be selected for good conditions.
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KA22427 LINEAR INTEGRATED CIRCUIT

COIL SPECIFICATION 1

Coil No. f Q, Turns Co Connections
RO,
T1 10.7MHz 120 1-3 8T | 150pF @ =3,
' ®
T2 10.7MH 70 mi 1-3 1T 1 20
. 4 min -
iob o7 | 75=50F ® ”
T3 1-2 1T ¥ ~®
o) 455KHz 80min | 2-3 55T | 180 + 5pF e
4-6 6T 1CE)
TRO)
T4 10.7MHz | 45min | 1-3 1T | 82+ 3pF @ L3l
1 @
1-3 7T b ©
. - Kl
5 10.7MHz Bmin | & 77 | 180pF @ N
I e
AM Local 1-3 86T 1 ©
ocal . - S
o Oscillator | ¥™N | 4_¢g T 1165
live
1-2 138T
L2 AM ANT 200 (L = 560uH)
3-4 9T
08 mm g 5T
L3 FM ANT UEW T
TAP 05T
0.32 mm.g 1
L4 Trap UEW 10T E‘g@ _‘_5 mm
FM 0.8 mm ¢ a4 5
L5 Oscillator UEW 4T — E’E’n] T mm
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KA22427 LINEAR INTEGRATED CIRCUIT

COIL SPECIFICATION 2

Coil No. f Q Turmns C.L. Connections
1-3 1N 1@
T 10.7MHz 90 82pF S
® I
4-6 3 ~®
1-3 5 1O,
T2 10.7MHz 60 390pF 1ome
OF i
4-86 2 "—(s)
1-2 127 I 0
N'=
T3 455KHz 100 2-3 28 180pF e
4-6 10 ~0©
T4 10.7MHz 45 (Min) 1-3 11 82pF ® %%
1-3 7 IO
T5 10.7MHz 25 (Min) 180pF ® =
4-6 7 ®
1-2 50 ®
T6 455KHz 100 390pF
2-3 50 ®
1-3 100 ®
L6 796KHz 100 360uH ® >
4-6 10 0
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KA22429 LINEAR INTEGRATED CIRCUIT

FM ONE-CHIP RADIO

The KA22429 is an integrated circuit for FM portable
radios, stereo as well as mono, where a minimum periph-
ery is important in terms of small dimensions and low
cost. Itis fully compatible for applications using the low
voltage micro tuning system IC (MTS). The IC has a fre-
quency of 76KHz, locked loop (FLL) system with an in-
termediate frequency.

The selectivity is obtained by active RC filters. The
only function to be tuned is the resonant frequency of
the oscillator. Interstation noise as well as noise from
receiving weak signals is reduced by a correlation mute
system.

FEATURES

¢ Rf input stage

¢ Local oscillator

* Frequency detector

¢ MTS compatible

¢ Internal reference circuit

¢ LF amplifier for mono earphone amplifier or mux
filter

16 SOP

ORDERING INFORMATION

* Field strength dependent channel separation Device | Package | Operating Temperature
control facility KA22429D | 16 SOP —10 ~ +70°C
* Mixer
¢ IF amplifier/limiter
e Mute circuit
* Loop ampiifier
BLOCK DIAGRAM
/)
16 15J 14 13 12 11/ xw/ 9
3: AMN +
/ +
M 0.9V
< - 122 | 122 IF FILTER
vy Yvy +
/7_5 AF STAGE J_
coﬁaon_ ‘ AAA
*D I MIXER

AAA
vy

IF LIMITER

12K ||

Y¥¥] DE-MODULATOR || CO-RELATOR STAB
> O—O
2/ o/

\F FILTER !
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KA22429

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (a=25°c)

Characteristic Symbol Value Unit
Supply Voltage Vee 7 Vv
Oscillator Voltage V5 ~05~ +05 \
Operating Temperature Topr —-10 ~ +70 °C
Storage Temperature Tstg ~55 ~ +150 °C
Thermal Resistance Oja 300 KW

DC ELECTRICAL CHARACTERISTICS (ta=25°C, Ve =3V, unless otherwise specified)

Characteristic Symbol Min Typ Max Unit
Supply Voltage Vee 1.8 3.0 6 A
Quiescent Circuit Current loc 6.3 mV
Oscillator Current ls 250 uA
Voltage at Pin 13 Vi 0.9 \
Output Voltage Vi 1.3 \
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KA22429

LINEAR INTEGRATED CIRCUIT

AC ELECTRICAL CHARACTERISTICS

MONO OPERATION

(fFlF =96MHz, f,=1KHz, Af=

+22.5KHz, EMF =300,V

(EMF Voltage at Source Impedance of 750hm), Ta=25°C, Vcc =3V unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit 3
EMF, — 3dB: Mute Disable 4.0 uV
Sensitivity EMF, | —3dB: Mute Enable 5.0 Y
EMF; S/N =26dB: Mute Enable 7.0 uV
Signal Handling Voum THD<10%, Af= £ 75KHz 200 mV
Signal to Noise Ratio SIN, 60 dB
THD, Af= +225KHz 0.7 %
Total Harmonic Distortion
THD, Af= x75KHz 23 %
- . AM: fm = 1KHz, m=80%
Am Rejection Ratio AMR FM: fm = 1KHz Af= + 75KHz 50 dB
Ripple Rejection RR AVee=100mV, f=1KHz 30 dB
Oscillator Voltage Vosc 250 mV
Variation of Oscillator fosd/ AVee | AVec=1V 5 KHz/V
Frequency fosc/ AT | With Temperature 0.2 KHz/°C
. S$+300 | without Modulation 30 dB
Selectivity X P
S —300 ; Test Circuit Fig. 3 46 dB
AFC Range + Afpey 160 KHz
Mute Range + Afge2 120 KHz
; AVo=3dB
Band Width BW Pre-Emphasis t = 50us 10 KHz
AF Output Voltage Vor 90 mVv
1o (DC) Max DC LOAD -100 +100 uA
AF Output Current
lo (AC) THD =10%, PEAK VALUE 3 mA

STEREO OPERATING

(fre = 96MHz Modulated with Pilot Af= +6.75KHz
and AF Signal Af= +22.5KHz;, fm = 1KHz; EMF = 1mV (EMF Voltage at a Source Impedance of 75ohm)

¢ SAMISUNG

Electronics

Characteristic Symbol Test Conditions Min Typ Max Unit
Sensitivity EMF, SIN = 46dB 300 uv
Signal to Noise Ratio SIN, 53 dB
Channel Separation Sep 20 dB
Pilot Voltage of Pin 14 Vs 135 mvV
AF Output Voltage Vo2 80 mV
Selectivit S+300 | without Modulation 22 dB

y S—300 ; Test Circuit Fig. 3 40 dB
287



PRELIMINARY
KA22429 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

Field Strength
AF
Output —I-27
i e =
3300p
0.1pF
10K
0.014F |O0.1xF
Vee
O ' ‘

56nH
Fig. 1 Test Circuit for Mono Operation

r O FIELD
STRENGTH
L 0—{(MONOISTEREO)
STEREO AM yvyw O Vmux
DECODER M 1 s
RO— 680pF 2200pF EME
Rg =750 10K iE 0.14F
e 00pF T
_| 30000F 3300p
. — 220pF
> KA22429
CHANNEL
SEPARATION
—— 1500pF
5600pF -Fm: B
1K
Vee @ - T +

Fig. 2 Test Circuit for Stereo Operation

& SAMSUNG
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KA22429 LINEAR INTEGRATED CIRCUIT

KA22429 __'
LIM

Vco

{ 4)

Vi-Fi
GENERATOR

Fig. 3 Test Circuit

4 Vo
™ 100K fo

M

NOTES:
Setup with circuitry as Fig. 1 as Fig. 2

Cs (0.14F) deleted and replaced by Re=100Kohm; Vi=30mV: fi = 76KHz output selective voltmeter Ry>1MQ;
Ci<8pF; fo=fi

SELECTIVITY
_ Vo1{300KHz - fi) _ Vol/(300KHz + fi)
S. 30 =20Log — Volfi S_30 =20Log Volfi

@aﬁmsuwe



KA2243 LINEAR INTEGRATED CIRCUIT

AM/FM IF SYSTEM

The KA2243 is a monolithic integrated circuit developed for
radio cassette tape recorders which include AM/FM IF amplifier
and detector.

FUNCTIONS

¢ AM Section:

IF amplifier with AGC detector.

Signal meter driver circuit.

Voltage regulator for RF external circuit.
* FM Section:

IF amplifier.

Quadrature detector.

Post amplifier.

Signal meter driver circuit.

FEATURES

* Suitable for radio cassettes and home stereos.

* Wide operating supply voltage range. (3.0V ~14V).
* Low quiescent circuit current.

16 DIP

* AM section. ORDERING INFORMATION
Simplified input circuit IFT (Ceramic filter type).
RF AGC available. Device |Package |Operating Temperature
* FM section. KA2243 | 16 DIP -20 ~ +70°C

High limiting sensitivity (33dBy, Typ).
Low residual noise (45dB at V;=-—10dBy).
Small side peak of detuned output voltage.

KSA733  Mute SW

TEST CIRCUIT

0022
270 0014 /;

FM
OuUTPUT
22K

F5.1K

vce
KSC945

+
001, 233 VM
68K

S |

Fig. 1 AM OUTPUT

& SAMSUNG




KA2243 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \"
Power Dissipation Py 600 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg —-40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, V¢c =5.5V, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit

FM Section (f = 10.7MHz, fm = 1KHz, Af= + 75KHz)

Quiescent Circuit Current lee V=0 7 11 16.5 mA
) Iﬁput Limiting Sensitivity Vi(lim) | Vo (Vi=100dBy)-3dB 33 38 dBp
Detector Output Voltage Vo V;=100dBg 180 245 310 mV
Total Harmonic Distortion THD V;=100dBy 0.3 1.0 %
AM Rejection Ratio AMR V;=100dBgu 50 60 dB
Signal to Noise Ratio SIN V;=100d8g 72 83 dB
Signal Meter Output Vu V;=100dBg 1.05 1.5 2.05 \
Residual Noise Vi XZ’(&?)((\\’/‘:E?;’?&)‘) 45 o8
Muting Attenuation M (att) V;=37dBy Mute SW on 35 dB
AM Section (f=455KHz, fm=1KHz, 30% Mod)
Quiescent Circuit Current lee V=0 8 mA
Maximum Sensitivity Vi(sen) | Vo (AF)=10mV 29 dBp
Detector Output Voltage Vo V;=74dBy 45 65 85 mV
I V=74dBy 0.3 2.0 %
Total Harmonic Distortion THD
Vi=100dBg 0.7 3.5 %
Signal to Noise Ratio SIN V;=74dBgu 45 55 dBu
Signal Meter Output Vu V;=100dBgu 1.2 1.4 1.6 \

Input Impedance (Pin 16) Ri Pin 16 0.8-0.9Voc 1.45 212 2.8 KQ

¢ SAMSUNG
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KA2243

LINEAR INTEGRATED CIRCUIT

(AM Section)
OUTPUT VOLTAGE-INPUT VOLTAGE
1000 :rrj
81— vec=ssv
o [I— 20% Mod
fm=1KHz
22—+ z
y
4 w0 _
2
-
g s ~
3
2
g /
s -
5 v A
3
2
1
0 20 40 60 80 100 120

Vi (dBy), INPUT VOLTAGE
SIGNAL TO NOISE RATIO-INPUT VOLTAGE

(4]
-0
N
-20
27\
& -2
w
2
S -4 AN
P ——
2 e
8 . ,
] —
P |
=80 T fmatkHz
fm455KHz
-90 T
-100.
20 40 60 80 100 120
Vi (dBy), INPUT VOLTAGE
OUTPUT VOLTAGE-SUPPLY VOLTAGE
130 T | T ‘
120 ;
E
0. pathirn i
f=455KHZ !
g 100
g w —
'§' o
o '
= -
3 L |
2w |
60
4
20 | !

o

2 4 6 8 10 12 14 16
Vee (V), SUPPLY VOLTAGE

B 20

TOTAL HARMONIC DISTORTION-INPUT VOLTAGE

:
g |
B —
o —
TN '
SEEEAN .
25 = —7
g,

2

o1 N

o 20 '] 60 80 100 120

Vi{dBy), INPUT VOLTAGE
SIGNAL METER OUTPUT VOLTAGE-INPUT VOLTAGE

20 FJ ]
18 | —
Voo =55V

30% Mod
18 1 fmetkHz
1=455KHz
14 i

Vu (V), SIGNAL METER OUTPUT VOLTAGE
3

20 40 60 80 100 120
Vi (dBy), INPUT VOLTAGE

TOTAL HARMONIC DISTORTION-SUPPLY VOLTAGE

10 '

09
Vim74dBu
30% Mod
8 makiz
i

04

03

0.2

THD (%), TOTAL HARMONIC DISTORTION
8

o4

0

o 2 4 6 8 0 12 14 8 18 20
Ve (V), SUPPLY VOLTAGE
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KA2243 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE T A DISTORTIGN MODULATION
10 | 220 1 / 1.2
9 Vieo 200 " '5,5V 7 11
B CC =!
g . ] 180 |- 30% Mod lm g
£ P I~ fm=1KHz 2
5 w 1=455KHz E
3 8 160 / 09 g
2 = =]
g 6 Q 10 08 2
g s LN A 2
2 5 & 120 o7 &
ol 5 / <
g . ® \ / /os 3
3 3 / B
$ 3 S 8 g 05
T THD 7 g
8 2 60 04 Q
£ // [ S H
1 40 / 03
‘ |
o 20 02
0 2 4 6 8 1 12 14 1 18 20 0 1 20 0 40 50 60 7 80 90 100
Vec (V), SUPPLY VOLTAGE , MODULATION
(FM Section) Mod (%), MOD
OUTPUT VOLTAGE-INPUT VOLTAGE TOTAL HARMONIC DISTORTION-INPUT VOLTAGE
400 100 =
T T T
30 5 4
3 3 =1KH
320 E 2 alme75KHz
w £=10.7MHz
§ = g
£ 2 1w
e 240 Q
= & s ‘\\
g 200 z \
5 / <
o T 2
g 160 2 \
= E 10 X
S 120 = %
/ Voo =55V &
8 fm=1KHz | s 5
Atm£75KHZ z
f=10.7MHz 3
“ } 2
0 o1
20 40 L 80 100 120 o 20 40 60 80 100 120
Vi(dBy), INPUT VOLTAGE Vi (dBy), INPUT VOLTAGE
SIGNAL TO NOISE RATIO-INPUT VOLTAGE AM REJECTION RATIO-INPUT VOLTAGE
o | J ) -
-10 — -10 N 4
Voo =85V
fmaikHz | N
o~ Al 475KHZ -2 \
g . \\ {=10.7MHZ g -
F} z
2w g -40
5 -50 § -50
=
g o e ~—
2 )
g—m o LI 1]
L z Voo =S5V
— - fm=1KHz
80 80 Fm-gsxm
f=10.7MHz
%0 -%0 AM30% Mod KHz
-100 -100 - L
20 ) ) 80 100 120 20 0 6 80 100 120
Vi(dBy), INPUT VOLTAGE Vi(dBy), INPUT VOLTAGE

#SAMSUNG |
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KA2243 LINEAR INTEGRATED CIRCUIT

SIGNAL METER OUTPUT VOLTAGE-INPUT VOLTAGE OUTPUT VOLTAGE-SUPPLY VOLTAGE
22 T 400
20 o 0
- / ~ -
18 [ 20
|

3

Vu (V), SIGNAL METER OUTPUT VOLTAGE
9
Vo (1m¥), OUTPUT VOLTAGE

10 ]l i 160 [I
08 - I ! 120
Voc =S5V ’ Vi=100d8,
tmatkHz || maikHz |
b } F Afma75KHZ 80 At £75KHZ
f=10.7MHz . 1= 10.7MHz
04 |- ¢ P
02 l [)
20 40 60 80 100 120 0 2 4 8 8 W 12 14 18 18 20
Vi (d8,), INPUT VOLTAGE Vec (V), SUPPLY VOLTAGE
TOTAL HARMONIC DISTORTION-SUPPLY VOLTAGE OUTPUT VOLTAGE-INPUT FREQUENCY
20 40
' R Nl
18 — 20 e
Vi=100dBx Vec=55V
3 s fmatkHz_ L} 20 |— |- Vi=100dBx
E l Atw75KHZ fm=1KHz
{=107MHz A=+ 75KHZ
§ 14 \ 1 - g 1 il
{ { ‘ £
o 12 I ; § o
§ 10 " g 10 I S
4 08 —p——t - - = 20
B 06 = I % 20 \j
- 8-
H \ f o
04 -
F ‘,
02— b -50
o i 1 J &  10MHz
0 2 4 & 8 1 12 4 8 8 20 -500-400 -300 -200 -i00 0 100 200 300 400 500
Vec (V), SUPPLY VOLTAGE fin (KH2), INPUT FREQUENCY

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE

15 T
T i
i
T

Vim

k¢ (mA), QUIESCENT CIRCUIT CURRENT
3

Ve (V), SUPPLY VOLTAGE
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KA2243 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT

*6 © vce=55V
AM
SFE
10K —0
“ 10,l7MA EM O

D 10
& 1
; S ;o.om' : : W K3
G) ot 1 ==o01, <V
g it .
® - g ogw
L 128
100p
KA2243/N ;
AM
2.2K 1u OUTPUT
12)—Aww—s
@ @ 0.01 1001
Uip G Mute ©
5 7 -[(M) I(M) sw J
51K
e 1O M KSC945
Center g1, AN\ S-Meter
Meter ‘Q.‘ 7
- Th33, con &
E-rs 0.022#53100;‘
LIyl
AM RF BIAS
Fig. 2
COIL SPECIFICATION
1. T1 TURNS
® Co (pF) f (KH2) Qo (%) | T -~ Seoul Jupa
3 ® =] 46 | 32 | 21 |5y015552
® @_'] 180 455 105 6 | o3 { 55 | 00Bmmo UEW
2. T2
TURNS
.< :I ’ Co(pF) | f(MHz) | Qo (%) e | [ | Seoul Jupa
O o §J-59JG-043
0 ® 82 10.7 65 9 0.07mm¢ UEW
3.T3
® , TURNS
® Co (pF) f (KH2) Qo (%) 12 23 Seoul Jupa
OT ® $J-015-521
180 455 120 51 92 0.07mm¢ UEW
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KA2244

LINEAR INTEGRATED CIRCUIT

FM IF SYSTEM FOR CAR RADIOS

The KA2244 is a monolithic integrated circuit consisting of FM
IF amplifier, detector, muting circuit and signal meter driver. It
is suitable for car radios.

FUNCTIONS

e 3-stage IF amplifiers.

* Peak detector.

* Muting circuit.

* Signal meter drive circuit.

FEATURES

* Suitable for FM car radios.

* Wide operating supply voltage range (8V ~ 15V).
¢ High detector output voltage (Vo =500mV, Typ).
¢ Variable muting level.

¢ Muting off by Pin 4 open.

¢ Simplified single coil tuning.

9 SIP

ORDERING INFORMATION

* Low distortion (THD=0.1%; Typ). Device |Package |Operating Temperature
e Minimum number of external parts required. KA244 9sIP —20 ~ 170°C
TYPICAL APPLICATION CIRCUIT
Vee
ﬁl’,\
REGULATED MUTE
POWER
SUPPLY w INPUT
S~
IF AM>—— FILTERs FmpeT (8 AF
= ouTPUT
Cs
001,
L] ‘LeveL DE-EMPHASIS

DET

Fig. 1

Q) ‘ 3)
VA1
S-METER 1

) -
\6 7

4

Cz 24p Cs 10p

¢ SAMSUNG
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KA2244 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Ch acteristic iT Symbol Value Unit
| Supply Voltage r Veo 16 v
Input Voltage A 0.7 v
Power Dissipation *Pq 750 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg —-40~ +125 °C

*: Derated above Ta=25°C in the proportion of 4mW/°C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vec =12V, f=10.7MHz, fm=400Hz, unless otherwise specified)

I
i Characteristic Symbol Test Conditions Min Typ z Max ( Unit
! Quiescent Circuit Current lec V=0 10 14 f 18 i mA
. I T 1
P - . —3dB point from Vo .
Input Limiting Sensitivity Vi (lim) (Vi=80dBy, Af=+75KHz) 50 JL 55 LdBu ‘
FM: Af=+75KHz dev f
AM Rejection Ratio AMR AM: 30% Mod, fm=1KHz 50 J dB
| V;=80dBpn t\ i
Af=+75KHz dev ‘
Detector Output Voltage ‘ Vo V,=80dBy 300 500 ( 700 ' mvV I
Total Harmonic Distortion ( THD A\;i":%gigf”z dev 0.1 %
, . . Af=+75KHz dev
Signal to Noise Ratio SIN V,=80dBy 75 dB
. . Af=+75KHz dev
Muting Attenuation M (att) V,=80dBy, V,=0 70 dB
Meter Driver Voltage Vs(max) | Vi=110dBp 4.0 T %
nout | g Resistance Rip £=10.7MHz 5 ’ KQ
nput Impedance
P P Capacitance Cip 1 PIN-GND 45 T pF
Outout | ’ Resistance Rop f=10.7MHz 1.3 KQ
utput Impedance -
putime Capacitance Cop 6 PIN-GND 4 pF
: f=400Hz
Output Resistance Ro 8 PIN-GND 7.7 K

¢ SAMSUNG
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KA2244 , LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

vee
0 Tank Coil

1
(fo=y, [-L(c1 +‘g2g) )

———0 OUTPUT

Fig. 2
COIL SPECIFICATIONS
% ColpF) | fMHD | Qo) — TURNS
@ o 27 10.7 150 18

Seoul Jupa SJ-59JG-045 0.1mm¢ UEW

& SAMSUNG o
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KA2244

LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE OUTPUT VOLTAGE . —FREQUENCY
iﬁ:ebggrmiimlo — INPUT VOLTAGE TOTAL HARMONIC DISTORTION DEVIATION
- T 1000 T T R E— 10
(500mv) L [ i i
0 == 0 e R v et SRS S . 09
I o | ;
=10 N ol 110 o 800 |- {m o0 ke os 3
3 At=375KHz | - E
w_ ool NN 0 BF w S S S | 07 8
g wE g ! r I a
a . . J g8 & Jr | | | 3
Q-3 A N\7- w0 22 Gew - 1 b 06 O
4 - es & | 1 8
o/ N $ i o 8
3 gz 3 i
<50 f 50 < 2400 {04 o
3 | g8 £t g
g -60| Vccirzv 60 Sr o -—03
[=10MHz HH £
~70 |- — — fm=400Hz". - —t i o2 a
Af=£75KHZ n 200 ‘ g
80— e 4 T | - -1 80 [ S e K31
ol o1 ‘ 20 ) 1 0
20 60 80 120 0 20 40 60 8 100
Vi @By), INPUT VOLTAGE 4f (£KHz), FREQUENCY DEVIATION
OUTPUT VOLTAGE
L I TMONIE MISTORTION —SUPPLY VOLTAGE OUTPUT VOLTAGE-MOBULATION FREQUENCY
T 1] EREEEER
° ! Vo (0dB= 5010mV) o ° I\ T vooiiav s T
i ; g | £=107MHz ; i j ‘ !
P e J : j 08 g <2 ONTVisBOB T }" B
E N 1
® _20 ' [ _‘J,_ 07 g W ol
uy L | a & ‘ !
gg—so — i “ "THD : —0s £ 3 i
i ] -
28 ol 1ot — & 5 4
S £
EG gl L =400Hz 3
3a~% Af=175KHz 04 5 ;:
o ot §
Sz ! & >
a6 | 0z &
~— SIN |
-80 1 * ™~ * o1
ol | ] L1
5 6 7 8 9 10 N 12 18 1 1 0 2 4 6 8 10 1 1 1 18 20
Vec (V), SUPPLY VOLTAGE fm (KHz), MODULATION FREQUENCY
MUTING ATTENUATION-MUTE DRIVE VOLTAGE OUTPUT DC VOLTAGE-INPUT FREQUENCY
: 10 T 1
ol ol ! : L Lol i
| Veo=12v i ! 1 i
ol 0w an . o N Lo
z - Vi=80dBy
2 fm=400Hz P i
£ -2 -4 Af=g75KHZ. e b § * e
z : : :
G ; i ; i 5 vee=12v
E -30 . e 2 6 |- Vi=80dBy |
2 8
g 5 1 -
: E
z% 3 4 .
© =
= -60 - 2 et —
: | : N
2l t 2 - N
-80 | i ‘ - f :
! 10.7MHz |
-90 | 0 | ! |
-400  -200 0 200 400

Va (V), MUTE DRIVE VOLTAGE

N (KHz), INPUT FREQUENCY
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KA22441 LINEAR INTEGRATED CIRCUIT

FM IF SYSTEM FOR CAR STEREOS

The KA22441 is a monolithic integrated circuit consisting of an
FM IF system suitable for use in car stereos and music centers.

It features practically all of the functions used in an FM tuner,
including an AGC output, AFC output, level meter output in a
single package.

FUNCTIONS

* FM IF amplifier.

* Quadrature detector.

* AFC output.

* AGC output.

o Level meter output.

* Muting for weak signal.

® Muting for detuned condition.

FEATURES

* Soft muting function.
® Variable muting maximum attenuation.
* Variable muting attack input signal.

]
ORDERING INFORMATION

16 2SIP

e Variable muting slope with respect to input signal level. Device |Package Operating Temperature
¢ Level meter output. KA22441 |16 ZSIP 20 ~ +70°C
* AFC output.
¢ AGC output.
* High sensitivity (V, (lim)=25dBy: Typ).
* High output level.
* Good S/N ratio (78dB: Typ).
* Low distortion (0.05%: Typ).
* Wide operating supply voltage range (6V ~14V).
BLOCK DIAGRAM
QUAD
vee IF OUTPUT INPUT  VREF
) 3
1L—=ﬂ__| \9 u 1?
VOLTAGE
|___REGULATOR |
' AFC CLAMP 7) AFC
QUADRA- J- QUADRAT-
FnpuT (3) | 1st | 2nd | 3rd | 4th | 5th | 6th IRAFI{'?ER F SEF
® L] Ll 8) AF OUTPUT
© —
LEVEL LEVEL LEVEL INVER- HOLE MUTE
DET DET DET TER DET BE¥E" AMP: 5) MUTE ATT ADJ.
o T
AGC SIGNAL MUTE
! DRIVE l | N e DRIVE
€ —(- @ O—®
AGC S-METER MUTE DRIVE MUTEIN  GND
Fig. 1
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KA22441

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Power Dissipation Pd 640 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C
ELECTRICAL CHARACTERISTICS
(T.=25°C, Ve =8V, Af=+75KHz, V,=100dBy, fm=400Hz, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit
Supply \oltage Vee 8 14 "
Qmescent Circuit Current lcc V=0 15 21 27 mA
Input Limiting Sensitivity Vi (lim) Vo (Vi —100dBu) 3dB down 25 29 dByu
Dectector Output Voltage Vo 200 260 320 mvV
Total Harmonrc Dlstortlon THD 0.05 0.2 %
Signal to Noise Ratio SIN | 70 78 dB
AMR AM: fm=1KHz, 30% Mod

AM Rejection Ratio

V=0

OLF 03 v

Signal Meter Output Voltage Vi — e L
Vi =100dBy. 53 6 0
AGC Output Voltage Viaac) Vi=0 —— | 45 v
' —100dBu 0.3
7 Mﬁting Senéitivity o M (sen) ‘ V.4 v - 32 | dBV,;ﬁ
N . o . o —2V7 ] 2(7)i* 7 7
Muting Attenuation M(an) V5=5Vkr E - ? dB
Muting Bandwidth | Mew | V=2V 370 | KHz |
301
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KA22441

LINEAR INTEGRATED CIRCUIT

Ve =8V 6.8K Vret  AFC
paEy ?
! =T2
! i
0047, Bt T
| i
! 1T 0047,
i =V == g 51K
10K E $s
B O © 1 15 KHz AF
8 12 dB/OCT @ outpuT
KA22441 .Low LPF
P
+
i3 ® oz .7,
O ™ Q
S |88 g 7
X
— [=3
.
22K 22K
5
g §
© 3 g
" wore L S
5V DRIVE © ©
(V14) SIGNAL AGC OUTPUT (V1g)
METER
QUTPUT (V1)
Fig. 2
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KA22441 LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE.
QOTAL MABRMONIC DISTORTION

AM REJECT TIO ANPUT VOLTAGE PIN VOLTAGE-INPUT VOLTAGE
OUTPUT NOISE VOLTAGE

1 T T 8 | \
i Vo (0dB =260mV) f=10.7MHz

Mod OFF

0 / , —

_ /

L
=)

2z
£
S w
209
akr w
2&3 / Ve =8V g
3 - cc= = 4
§ 3za = 400HZ 3 \
SEES o Af= +75KHz =
gsu2 f=10.7MHz z
= E 5 \ ] = 3 .
532 _ %
Eesg % ¥
pat \ - 2
2885 -0 > 2
822% : Vis 2
3¢ =
>Fa> _gp \ AMR |
T N/ 4
_70 \ THD (B}
Noise
-80 4
0 20 40 60 80 100 120 0 20 40 60 80 100 120
V{dBg), INPUT VOLTAGE V{(dBy), INPUT VOLTAGE
OUTPUT VOLTAGE-SUPPLY VOLTAGE INPUT LIMITING SENSITIVITY-SUPPLY VOLTAGE
300 30 i
' } £=10.7MHz
V,=100dBu fn = 400HZ
£=10.7MHz =t Af= 2 75KH2
fm= 400HZ s
280 Af= 2 75KHz 5>
8 &
g @
> Iy =
I "] H
o 260 = 2
o P
[ 4 =
=
o g
s 2
> é 24
240
z
=
220 L 22
6 8 10 12 14 16 6 8 10 12 14 16
Vee(V), SUPPLY VOLTAGE Veo(V), SUPPLY VOLTAGE
SIGNAL TO NOISE RATIO-SUPPLY VOLTAGE AM REJECTION RATIO-SUPPLY VOLTAGE
® ® T ]
V, = 10008y, f=10.7MHz
FM: fr, = 400Hz, Af= 2 75KHz
AM: fn = 1KHz, 30% Mod.
e |
E | 2 e
= V;=100dBy -]
@ £=10.7MHz i
o fm = 400Hz Q
z Af= £ 75KHz &
2 5 | g e
2 [
z
] z
[z} =
e g ™.
g :
zZ 2 62
72 60
6 8 10 12 14 16 6 8 10 12 14 16
VeelV), SUPPLY VOLTAGE VedV), SUPPLY VOLTAGE
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KA22441 LINEAR INTEGRATED CIRCUIT

MUTING ATTENUATION-SUPPLY VOLTAGE MUTING BANDWIDTH-SUPPLY VOLTAGE
0 400
=10.7MHz
fa=400Hz = 10008k
Af= £ 75KH2
3 1 g 300
% <
;7 =2V z
w z
E 3
o
< 20 = 200
z E
13 >
2 H
2 =
o 9=5V )
s 3
£ 30 100
g i
40 0
6 8 10 12 14 16 6 8 10 12 14 16
Veo(V), SUPPLY VOLTAGE VeoV), SUPPLY VOLTAGE
QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE MUTE DRIVE OUTPUT-SUPPLY VOLTAGE
28 5
Vi=0
L 2% 4
&
S 5
8 g
pas 5 f=10.7MHz
3 os Mod OFF |
& >
o 4
E =}
] E
g ‘__—_____,.,-—4 s
S K,’ 3
E 2 1
18 0
6 8 10 12 14 16 6 8 10 12 14 16
Ved(V), SUPPLY VOLTAGE VeelV), SUPPLY VOLTAGE
SIGNAL METER OUTPUT-SUPPLY VOLTAGE AGC OUTPUT-SUPPLY VOLTAGE
6 T 8 I
Vi=100dBy f=10.7MHz
Mod OFF
5 5
5 f=10.7MHz
g Mod OFF Vi=0
3 5 4
£ £
I o
Z 3 g 3
I 70dBu 2
z i
g b %
2 1 > 2
$ 50dBu
s
] 1
V,=0 'Vi=100dBy
[} ol !
6 8 10 12 14 16 [ 8 10 12 14 i)
VedV), SUPPLY VOLTAGE VoclV), SUPPLY VOLTAGE
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SIU0L09]

ONNSINYS £

6.8K

FRONT
END

S0e

AFC Ve %
R1o7
Ny c
220
Rs 1: R9
3
3
=
1 0047 Q
Cs rRe B
N ™ Ve /; . 2 )
C103 z \q g c
0.047u -—
— -f
330 AFC CLAMP
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KA22441

LINEAR INTEGRATED CIRCUIT

COIL SPECIFICATIONS
1T

ONIINO Turns
@ 3 C. (pF) f (MH2) Q, (%) P 6_3
@I O, 120 107 20 (Min) 89 1/2 17112

2. 72

KOREA TOKO 292MEA-K5018FKG-KR 0.07¢ 2UEW

@ < Co (pF)

f (MHz)

Q, (%)

o 62

10.7

20 (Min)

24

COIL COMBINATION

™

KOREA TOKO 292MEA-K5019AN-KR 0.07¢ 2UEW

T2

KA22441 93
(9)

@ }S.BK
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KA22441 LINEAR INTEGRATED CIRCUIT

EXTERNAL COMPONENTS

C,, Cz, Ca: IF amplifier bypass capacitors

C,
Cs
Ce

C;

Ce

Ry

Rs

Rs

Ry

R|5

Ris

Ly
T, T2

: Power supply bypass capacitor
: Internal regulated power supply bypass capacitor
: AFC output smoothing capacitor

These capacitors bypass to the ground both the carrier signal and the high-frequency components of the
amplifier output.

This capacitor bypasses to the ground the detector signal output at Pin 7.

: De-emphasis capacitor

The value of the Cg determines the de-emphasis time constant.

: Mute drive output smoothing capacitor

This capacitor bypasses to the ground high-frequency noise components inctuded in the muting output.

: Signal meter output voltage smoothing capacitor

This capacitor is used to reduce any IF carrier signal components or other high-frequency components
remaining on the level meter output voltage.

: AGC voltage smoothing capacitor

If C4 is not connected, the AGC output will contain residual IF carrier frequency components.

: IF amplifier resistor

The IF amplifier input impedance is determined by the value of this resistance.

: Muting maximum attenuation adjustment resistor

The value of this resistor sets the maximum muting attenuation which is used when no signal is present
or in the detuned condition. If the value of Rs is made small, the maximum muting attenuation is
decreased.

: Mute drive current adjusting resistor

This resistor is used to adjust the slope of the muting attenuation. If the value of this resistor is made
small, the muting slope for the input signal level is increased.

: Muting bandwidth adjustment resistor

This resistor is capable of adjusting the muting bandwidth and AFC sensitivity. |f the value of R; is
made small, the muting bandwidth widens and the AFC sensitivity decreases.

: Damping resistor

If the value of Ry, is made small, the Q of the tuned circuit decreases with an accompanying decrease
in gain.

: Damping resistor

: Mute drive.load resistor

If Ry4 is made large, the time required for muting to be removed will increase.

: Signal meter output load resistor

This resistor is used to adjust the slope of the muting attenuation. If the value of this resistor is made
small, the slope of the muting attenuation is increased.

: AGC output load resistor

This resistor is used to set the weak-signal muting starting point. If the value of this resistor is made
small, the starting point of input signal level for muting is raised.

: Power supply chock coil

: IF transformer

The detector output voltage and total harmonic distortion are determined by the Q of this quadrature
detector coil.
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KA2245 LINEAR INTEGRATED CIRCUIT

FM IF SYSTEM FOR CAR RADIOS

The KA2245 is a monolithic integrated circuit consisting of an
FM IF amplifier and detector.
It is suitable for car radios.

7 SIP

FUNCTIONS
« 3-stage IF amplifier.
® Peak detector.

FEATURES

« Suitable for FM car radios.

 Wide operating supply voltage range: Vcc =8V ~14V).
« High detector output voltage (Vo =500mV,Typ).

« Excellent AM rejection: AMR=50dB (Typ).

« High sensitivity: V, (lim)=50dBuV (Typ).

» Simplified single coil tuning.

* Low distortion (THD=0.1%: Typ).

« Minimum number of external parts required. ORDERING INFORMATION
Device |Package |Operating Temperature
KA2245 7 SIP -20 ~ +70°C
BLOCK DIAGRAM
vee
%}
Rg\(jlléLATED N
POWER
powen { DT AF OUTPUT
l g
INPUT 0— DE-EMPHASIS
ESsg "
; 3 AMP FILTER
—(4)

001y
I

]

Fig. 1
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KA2245

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 \Y
JInput Voltage Vi 0.7 Vv
Power Dissipation *Pa 400 mw
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C
*: Derated above Ta=25°C in the proportion of 4mW/°C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =12V, f=10.7MHz, fm = 400Hz)
Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 8 12 15 mA
N e ”r —3dB point from Vg
Input Limiting Sensitivity Vi (lim) V; =80y, Af=+75KHz 50 55 dBu
FM: Af=+75KHz dev
AM Rejection Ratio AMR AM: 30% Mod 50 dB
V;=80dByu
Af=+75KHz dev
Detector Output Voltage Vo v/ =80dByV 300 500 700 mv
Af=+225KHz dev
i . " I 0,
Total Harmonic Distortion THD Vi —80dB.V 0.2 Yo
R . . Af=4+75KHz dev
Signal to Noise Ratio SIN V, =80dBuV 60 dB
Inout | " Resistance Rip £=10.7MHz 5 KQ
nput Impedance
putimp Capacitance Cie 1PIN-GND 45 pF
P q Resistance Rop f=10.7MHz 1.3 K
utput Impedance
P P Capacitance Cor 5 PIN-GND 4 pF
. f=400Hz
Output Resistance Ro 7 PIN-GND 6.2 7.7 9.5 KQ
vce
Tank Coil
TEST CIRCUIT —
001,
INPUT O—]
O AFOUT
001y
001, ;;
309

¢ SAMSUNG

Electronics



KA2245 LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE OUTPUT VOLTAGE p
TOTAL HARMONIC DISTORTION-INPUT VOLTAGE TOTAL HARMONIC DISTORTION " REQUENCY DEVIATION
AM REJECTION RATIO
20 T T T 18 800 16
Voo =12V, fn=400Hz Vec=12v,
FM: +75KHz dev Vi=80dBu
I AM: 30% Mod . .
o 0dB =500mV at +75KHz dev g 2
E o 14 & 600 12
& Vo E 8 g
W k4 -3
] a =
g 2 120 3 // wg
© z > S
o8 g2 s y 2
& -2 N 10 8 § 400 v 7 08 %
¥ £ s :
B & 1 08 2 S /| 06 8
) e £ d 8
55 JHD 4 75KHz dev = > /I"HD Y
S3-aw \I>< 0s £ 200 s g
\ £ z
/4\\ 04 L, 02
AMR
—60 J / 0.2 0 0
20 40 60 80 100 120 0 20 40 60 80 100
V{dBy), INPUT VOLTAGE AH(KH2), FREQUENCY DEVIATION
OUTPUT VOLTAGE K
TOTAL HARMONIC DISTORTION SUPPLY VOLTAGE OUTPUT VOLTAGE-MODULATION FREQUENCY
2 Vi=80d8y, | ° 8
fm =400Hz
1 14 z 4
]
Vo |t E
w 0 |t 12 2 w °
) LT @ <]
£ o 5
- =1 100 =4 -4
g z 8
IS =l =
=2 = 2
g-2 08Z 2 -8 X\
8 \ THD ( 75KH2 dev) T 3 \
= V)
&-3 e 062 -1
e % \
s 04 § _16 0.01uF
THD (+22.5KHz dev) E
-5 0.2 -20
-6 ] ~24
6 8 10 12 14 16 10 30 100 300 1K 3K 10K 30K 100K 300K|1000K
VeolV), SUPPLY VOLTAGE 1n(H2), MODULATION FREQUENCY
OUTPUT DC VOLTAGE-INPUT FREQUENCY OUTPUT VOLTAGE -AMBIENT
i ~3dB INPUT LIMITING VOLTAGE TEMPERATURE
7 l 2 V, SOliB ®
Ve =12V, = i,
\ V::; 80dBp fm =400H2 §
6 1 70 &
\ 3
w
E: 5 \ g Vo 60 2
- - < =
3 N 5 E
> g i
g \ e Vi (lim 5
[ N 2 -1 50 &
H g 2
3 e 3
g ° g -2 40 !
= 4 g
N £
2 . -3 0 =
>
(10.7MH2) \~
1 1 -4 20
~300 -200 -100 0 100 200 300 400 500 —-25 0 % 50 75
fn{KHz), INPUT FREQUENCY Ta(°C), AMBIENT TEMPERATURE
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KA2245 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

-0 +Vee

Fig. 3 (fo=2rfic1+C2 )
COIL SPECIFICATIONS
® - ®
o & o C. (pF) 1 (MH2) 0, (%) . Tums
® > O} 27 10.7 8 18

OUTPUT VOLTAGE
TOTAL HARMONIC DISTORTION -INPUT VOLTAGE
AM REJECTION RATIO

10 ’[ 16
V, (0di mV at + 75KHz dev)

n

\

APPLICATION CIRCUIT
FM: + 75KHz dev
AM: 30% Mod

cc=12V, tm=400HZ

|
3

N

|
-}
5

1
8
/

AMR(dB), AM REJECTION RATIO
1
8
3
THD(%), TOTAL HARMONIC DISTORTION

\/
=3
>

AMR

V4dB), OUTPUT VOLTAGE

™

|
g

[
>

_60 N, | THD (+22.5KHz dak

1]

20 40 60 80 100
V{dBy), INPUT VOLTAGE

o
n

o

8
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KA22461 ~ LINEAR INTEGRATED CIRCUIT

ELECTRONIC TUNING AM RADIO
RECEIVER FOR CAR STEREOS 19 ZsIP

The KA22461 is a monolithic integrated circuit for the AM tuner
system of car stereos.

It contains a subsystem that provides the mixer, oscillator, IF
AMP, detector and ON channel detector for electronic tuning of
the AM radio receiver.

It is suitable for the radio receiver in car audio sets.

FEATURES

e Varactor-diode tuning

¢ Excellent overload characteristics

¢ Wide AGC range and good sensitivity

¢ On channel detector for auto scan stop

* Localldistance selector

¢ Oscillator buffer output

* Delayed AGC for RF amplifier

* Special low level oscillator to reduce tracing error

* Wide operating supply voltage range (8V ~15V) ORDERIN G INFORMATION

Device |Package |Operating Temperature

BLOCK DIAGRAM .

KA22461 |19 ZSIP -20 ~ +70°C
AGC AGC 0sC LO/DX
(ANT) (RF) MIX INPUT BUFFER OUTPUT GND2  AGC INPUT DET OUTPUT v CONTROL INPUT

(0] [z]  [u] [w] [w

L AGC 1 . LO/DX

I

ON
1st. 1F CHANNEL

I—_—l E : '] ! DET.
| | I

|
T ] ] ] O =] [s]  [7] L]
GND1 AGC osc 0sC MIX OUTPUT  1st. IF st. IF 2nd. IF

$ 1 (o]
FILTER TANK BYPASS AMP INPUT AMP OUTPUT AMP INPUT DET INPUT CHANNEL
SIGNAL OUTPUT

[2] [+] [e]
T
L]

RF AGC |- MIX

TE
OSC BUFF |—

AMP. & DET.

2nd. IF

[<]
2]

Fig. 1

& SAMISUNG

Electronics



KA22461

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 v
Input Voltage Vi 3.0 \
Power Dissipation Py 430 (Ta=75°C) mwW
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Teg —-40~+125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =10V, f =1MHz, f,=400Hz, 30% Mod)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 10 14 21 mA
Maximum Sensitivity V; (Sen) Vo =30mV 14 21 28 dBp
Signal to Noise Ratio SIN Vi=21dBu 8 13 dB
Detector Output Voltage Vo Vi=74dBu 70 100 130 mV

THD1 Vi=74dByu 03 1.0
Total Harmonic Distortion %
THD2 Vi=120dBpu 05 1.0
ON Channel Signal Vi (1 Vi=0dBy, Ru=18K 05 \Y;
Vig (H) Vi=74dBy, RL.=18K 8.0
TUNER PERFORMANCE CHARACTERISTICS
(Ta=25°C, Voo =10V, f = 1MHz, f,, =400Hz, 30% Mod)

Characteristic Test Conditions Value Unit
Maximum Sensitivity Vo =30mV 22 dBu
Usable Sensitivity S/N =20dB 28 dByu
Detector Output Voltage Vi =74dByu 100 mV

Vi=74dBy 0.3
Total Harmonic Distortion Vi=126dBpu 0.6 %
Vi=74dBy, 80% Mod 1.2
Signal to Noise Ratio Vi=74dByu 52 dB
IF Rejection Ratio Vo =30mV, IF = 450KHz 56 dB
Image Rejection Ratio Vo=30mV, f +2IF 57 dB
Selectivity Af= +10KHz 39 dB
2IF = 900KHz 40
Tweet Vi=74dByu 3IF = 1350KH> a7 dB
DX Sensitivity Vig=8V 26 dBu
ON Channel Bandwidth Vi=74dByu 5 KHz
o at pin 5 150 mV
Oscillation Voltage at pin 8 4 v
313
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KA22461

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

AC. VoIt Meter
Distortion Meter

Dummy Antenna
30 15p  0.022 0.022

i

-O
L2 Vee=10V
¥
T
o -t
St
2.2,
Fﬂ 16 18 ;J7

SG: 500

Te

0
Nk
HOF * =
[e]
m
- N
S
. w3
8T 5
s 3
]3‘9K d
©
[=]
3 |U 2K ;A:
3
0022

X
o vD3 v“o—’
Tuning Voltage
DC. Volt Meter
Fig. 2
AF Output
Antenna o
=3 gthe Veo=10V
= 019;3 STy cc
0SC Output o
to PLL Synthesizer DX LO 10K
I.—* j7
R o=t c21 10,
° +
6 ;\ 10 18
KA22461
1 3 9 1 13
ce B0, IFT1 R10 Logic Vec
! 220 IFT2 ——
1 RS o 1€ 3 CF1 0
0 I /; d ON Channel
[e] voa; ; - 1000p;g ; Signal
Tuning Voltage o g
from PLL Synthesizer O;O.
Fig. 3
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KA22461 _ LINEAR INTEGRATED CIRCUIT

COIL SPECIFICATIONS
L1 & L2: Ant. & RF Coil

Tank (3 (&) prain Q. (%) L (uH) Turns
MIX —@ o 1-2 2-3 4-6
80 min 170
ano H(1 () veo 7 62 14
L3: OSC Cail
@ Q, (%) L (uH) Turns
® 60 mi 95 1-3
n
® m 48
IFT1: IFT
Mix (D cFt Qu (%) C pF) Turns
e Y 11520 180 1-2 | 2-3 | 4-6
Okl - 69 77 14
IFT2: IFT
® LeH | C@ER L (H)

® 3
680 180
680

CERAMIC FILTER

CFM2-4508L CFM2-450ZL

Marking
Center Frequency 450KHz 450KHz 1 2 3
6dB Bandwidth 6KHz min. 4KHz min.
Selectivity +9KHz 16dB min. 18dB min.
Insertion Loss 6dB max. 6dB max. 1: Input
Input Impedance 1.5KQ 1.0KQ 2: GND
Output Impedance 2.0K2 1.5KQ 3: Output

& SAMSUNG
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KA22461 LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE SIGNAL TO NOISE RATIO-INPUT VOLTAGE
+10 6
—
0 Signal ° 50 1]
3
. 3
w =10 Veo =10V
& 8 40 / iz 1.0MHZJ
5 g fm =400Hz
g-» o 30% Mod |
5 N 4%
E-» /
g 2 /
L $C 1/
N &
_s0 { Noise 10 /
- 0 l B

0 20 40 60 8 100 120 0 20 40 60 80 100 120
VidBy), INPUT VOLTAGE V{(dBy), INPUT VOLTAGE
OUTPUT VOLTAGE ‘MODULATION
TOTAL HARMONIC DISTORTION-INPUT VOLTAGE TOTAL HARMONIC DISTORTION
10 T 10 T T 500
Vee=10V Vee=10V 1
2 f=1.0MHz 4 f=1.0MHz —
] fm=400Hz z fn=400Hz j
E 5 | g g |Vi=74dBy 400
o o
Z 1 |- 2 w
a \ \ g T | g
e =
z [ | P -
g 6 g 6 < 300 g
g z — 2
z \ S v, 3
g 4 24 [———*T— 200 ©
P s
; — 2 pd r/ / £
s =< >
-] v 2 /
£ 2 N T 2 2 e 100
80% Mog = N
3 - < ]
S| s = AP 0
0 20 40 60 80 100 120 0 20 40 60 80 100
V{dBy), INPUT VOLTAGE MOD(%), MODULATION
OUTPUT VOLTAGE-MODULATION FREQUENCY Darorion ON'C MODULATION FREQUENCY
+10 { | l l ° II TTTTI
Vee=10V |
N = - f=1.0MHz
- Vi=74dB,
o el ___\ g s u
-4
(]
\ P
2
a -1 L 5[
g \ z
3 20 5 4
: :
< -
> -~
,\g
—30 Veo=10V 2 -
f=10MHz z N 80% Mod
(—30% Mod L
Vi=7408 I 30% Mod | T ~
40 L] . i
3 5 100 23 5 1K 2 3 5 10K 3 5 10 23 5 1K 2 3 5 10K
1.(H2), MODULATION FREQUENCY 1,{Hz), MODULATION FREQUENCY
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KA2247

LINEAR INTEGRATED CIRCUIT

FM IF/AM TUNER SYSTEM

The KA2247 is a monolithic integrated circuit developed for the radio
cassette tape recorder.

FUNCTIONS

¢ AM SECTION: RF amplifier, Mixer, OSC (with ALC), IF amplifier, -
Detector, AGC, Tuning indicator.

IF amplifier, Quadrature detector, AF preamplifier,
Tuning indicator.

¢ FM SECTION:

FEATURES

¢ Minimum number of external parts required.
¢ Very good S/N: FM (81dB), AM (53dB).
¢ AM oscillator circuit with ALC: Oscillation output voltage of pin 16.
MW 130mV
SW 70mV ~90mv
(7MHz) ~ (24MHz2)
* Excellent AM whistle performance: Whistle 1% at V,=100dB/m.

16 DIP

ORDERING INFORMATION

* Built-in tuning indicator. Device |Package |Operating Temperature
« Built-in AM/FM function switch. -
* Operating supply voltage range: Vec = 3V~ 8V, KA2247 | 16 DIP -20 ~ +70°C
BLOCK DIAGRAM
AM MIX AMIF EMIE FM  FM
oUTPUT INPUT INPUT BYPASS BYPASS FMQD  Vce
OO —— -
FMIF L—— Qb ———Qs FM
OUTPUT
AM RF INPUT\!4 RF — e AMIF DET ———————(9 AM
OUTPUT
AM BYPASS (13 * L
osc REG AGC L | ruorwe
&) —5)— \\Jj R\, Y
AM OSC Vrer GND AGC LED
Fig. 1
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KA2247 - LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 9 \
Circuit Current lee 50 mA
Input Current (Pin 7) I; 20 mA
Output Current (Pin 15) hs 0.1 mA
Power Dissipation P4 450 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS
(Ta =25°C, Vcc =45V)
FM Section (f=10.7MHz, Af=+75KHz, fm=400Hz)

Characteristic Symbol Test Conditions Min Typ Max | Unit
Quiescent Circuit Current lec V=0 8.5 12.0 mA
Input Limiting Sensitivity V; (lim) Vo (V;=80dBy) —3dB down 35 42 dBy
Detector Output Voltage Vo V;=80dBu 183 260 367 mv
THD 1 V;=80dByu 0.55 1.2

Total Harmonic Distortion %
THD 2 V;=80dBy, Af=+22.5KHz 0.05

AM Rejection Ratio AMR V; =80dBy, AM: fm=1KHz, 30% Mod 60 dB
SIN 1 V;=80dB » 77 81

Signal to Noise Ratio : dB
SIN 2 V,=80dB ¢, Af=422 5KHz 71

Tuning Indication Voltage Vi lL=1mA 39 49 dBu

AM Section (f=1MHz, fm=400Hz, 30% Mod)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lee V=0 7.5 10.5 mA
Detector Output Voltage Vo 1 Vi=23dByu 17.3 31 55 mv
Detector Output Voltage Vo2 V;=60dBp 87 122 174 mv

o THD 1 V;=60dBu 0.45 13

Total Harmonic Distortion - — %

THD 2 V;=100dBy 1.5 3.0
. . S/N1 Vi=23dByu 18.0 21.5

Signal to Noise Ratio dB
SIN 2 V;=60dBg 48 53

Tuning Indication Voltage Vo lL=1mA 22 30 38 dBy

Oscillation Output Voltage Vosc f=24MHz 60 86 120 mV
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KA2247 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
Vee  ViED
FM SG 300 0047y 0047,
——
| $! 0047,
i
I| E EE‘ ——O0 FMOUT
L ;
Vosc KA2247
(BOTTOM)
T3MW OSC

- 6] [15] [14] D3] [12] [11] o [ 9

I —0 AMOUT
g
g
|
I
1
I
U
AMSG Fig.2
COIL SPECIFICATIONS
T1 FM IF (DET)
Co (PF) f Qo TURNS
= @ 1-3 (MHz) 1-3 1-3 Seoul Jupa
@ 0.12mm¢ UEW
@__,_ 56 10.7 95 12
T2 AM IFT (MIX OUT)
{ Co (PF) ¢ Qo TURNS
- 1-3 (KHz) 1-3 1-2 2-3 4-6 Seoul Jupa
‘ 0.07mm¢ UEW
@—J 180 455 110 90 62 8
SC)
T3 (Mw 0sc) . LeH) | Qo TURNS
@ (KHz) 1-3 1-3 1-2 2.3 Seoul Jupa
0.07mm¢ UEW
796 140 140 32 32
T4 (SW 0SC) L H) Qo TURNS
@ 1-3 1-3 1-2 2-3 Seoul Jupa
0.1mm¢ UEW
12 80 12 12
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KA2247 LINEAR INTEGRATED CIRCUIT

(AM SECTION)

OUTPUT VOLTAGE _ A OUTPUT VOLTAGE -MODULATION
NOISE VOLTAGE “ANTENNA INPUT VOLTAGE TOTAL HARMONIC DISTORTION FREQUENCY
40 T T T 6 T R 7
f=1MHz f=1MHz J
k fn= 400HZ 30% Mod
30% Mod z Vi=100dBim { g z
20 [~ Voo =45V 5 9 Voo =45V <]
w £ ™ &
G w w S o
& 2 G 0 55
58 o a3 g, - ™~ ]
3] o 2 o
° g2 @ \ \ Q
5a v S 7 -4 +3
] - E 5 \ \ H
320 3 = & -6 4
29 3 « & \ <
oz S 3 38 -s N \ 83
EE N < = 2
@ @ = m 10 =
33-40 9 22 3 \ e
>35> /) /\ ,il A § > _qp 2 §
Vv
THD ] -4 v g
-60 1= s \  E
= 1 THD
_80 o -20 0
0 20 40 60 80 100 120 140 5 7 100 2 3 5 7 1K 2 5
V{(dB/m), ANTENNA INPUT VOLTAGE t.(Hz), MODULATION FREQUENCY
OUTPUT VOLTAGE -SUPPLY VOLTAGE 0SC FREQUENCY
QUIESCENT CIRCUIT CURRENT PIN 16 VOLTAGE -SUPPLY VOLTAGE
20 T T 10 2 600
10mA max l 9 T ‘ Af ] 550
‘\ | ! OSC frequency (2MH?2) hae
0 lec (Vi=0) 8 & [ 500
‘~ —— g 7
v, Te p-t 450
w o 3 z 7 g
g-2 < 6 L2 400 <
3 3 2 | 5
g sE £ | w0 g
5- 4 = 3 -4 300 2
2 40 z 2 l z
3 38 F-s 250 &
= w 3 T
g-60 23  F-e 200 %
3 = < >
> 1 E <4 _5 Vie 150
f=1MHz
~80 [~ f,=400Hz o ¥ -8 100
30% Mod
[ V;=100dBim -9 50
- 100 —10 0
0 2 4 6 8 10 [} 2 4 6 8 10
VoolV), SUPPLY VOLTAGE Vee{V), SUPPLY VOLTAGE
PIN 11 VOLTAGE _ANTENNA INPUT VOLTAGE SELECTIVITY-FREQUENCY
CIRCUIT CURRENT
26 20 0 T T T
11
24 —— 18 Vo=2.5mV (cont)
Ve = 4.5V J l Ve =4.5V
22 - f=1MHz i) -1 I
fm =400Hz
30% Mod -
w 20 14 =z
] i -20
2 lec H
g "3 g
z e E / \
=18 103 S -%
z 1 ] E
a Vi 3 8
s 14 8 pe @
3 | » -40
> 12 ~ 6 § \
10 2 4 N\
/ -5 4 \
08 ra 2
06 0 -60
' 40 80 80 100 120 140 -25-20 -15 -10 -5 © 5 10 16 20 25
V{(dB/m), ANTENNA INPUT VOLTAGE AKKHZ), FREQUENCY
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KA2247 LINEAR INTEGRATED CIRCUIT

(FM SECTION)

OUTPUT VOLTAGE
AM REJECTION RATIO - INPUT VOLTAGE TOTAL HARMONIC DISTORTION-INPUT VOLTAGE
NOISE VOLTAGE

[ —T
v =10.7MHz
. fn=400Hz |
V4 - Vo= 4.5V
_20 / o
0 / &
E =
w 1”2}
By d 23
£e3-w e ~ o \
I+ - = 4
35 JIRN , g
5a 5 AMR 4 z
tog \\ / £2
323 N / 2
£EEa \ N/ 8
oo D -
3z N 3
5> = Vs 2
<80 fVeo=45V ; \
Al= £75KHz z \\ Af= £ T5KHz
|t = 400Hz ; —+—
f=10.7MHz N 12[2.5KHZ
- 100 L1 1 0
0 20 40 60 80 100 120 0 20 40 60 80 100 120
V(dBy), INPUT VOLTAGE V{(dBy), INPUT VOLTAGE
PIN 11 VOLTAGE PIN 8 VOLTAGE
-INPUT AGE .
cIRcUIT cURRENT 'NPUT VOLTAG PIN 15 VOLTAGE "AMBIENT TEMPERATURE
26 T 1T 20 2.5
f=10.7MHz
24 |1, =400Hz 18 aa
Af= +75KHz - Vi T
22 |-Vec =45V 16 [,
’—‘-’
- 23
w 20 1z w
g Byt
© 2
5is les [No LED)— 123 Z5°7 | W=
> s o>
=16 /] w3 2es =
z -4 z
& 14 g © iz ] min)
s 3 ?}i 15 Ve (THD =
S 2 6 ~Eg 53 | Voo =45V
= 14 ] f=107MHz |
10 s fn = 400Hz
/ Af= £75KHz
08 |1V, // 2 13 \A:oOdEn
06 0 1.2 i
0 20 ) 60 80 100 120 ~30-20-10 0 10 20 30 40 5 60 70 8
V(dBy), INPUT VOLTAGE Ta(°C), AMBIENT TEMPERATURE
OUTPUT VOLTAGE -SUPPLY VOLTAGE
QUIESCENT CIRCUIT CURRENT
0 I I "
| H Vo
T ; 10
fee (Vi=0) ’E'
~20 9
w R — §
e 3]
g o g
S 3
> &
- 40 7 &
(4 o
£ 5
3 8 §
£ u
g« ° 3
> g
4 E
3
—80 3
2
0 2 4 6 8 10

Vec(V), SUPPLY VOLTAGE
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KA22471 LINEAR INTEGRATED CIRCUIT

FM IF/AM TUNER SYSTEM

The KA22471 is a monolithic integrated circuit developed for the radio
cassette tape recorder.

FUNCTIONS

* AM SECTION: Converter, IF amplifier, Detector, Tuning indicator.
e FM SECTION: IF amplifier, Quadrature detector, Tuning indicator.

FEATURES

* Low quiescent circuit current.
AM: 7mA (Typ) FM: 10mA (Typ)
¢ A minimum number of external parts required.
¢ Built-in AM/FM function switch. :
* Tuning indicator: direct LED driving capability (I, =10MAwayx))-
¢ One terminal AM/FM detector output.
* Advanced performance at high input signal.
* Operating supply voltage range: Vcc =3V ~8V.

BLOCK DIAGRAM ,

16 DiP

ORDERING INFORMATION

Device | Package

Operating Temperature

KA22471

16 DIP

-20~+70°C

O vee=5v

Fig. 1

2

0015,

AF OUTPUT
0

Note: The dot line denotes a tuning meter application.

1004
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KA22471 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 8 A
Power Dissipation Py 600 mw
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =5V, unless otherwise specified)
FM Section (f=10.7MHz, fm=400Hz, Af= +22.5KHz)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec V; =0 10 15 mA
Input Limiting Sensitivity V; (lim) | Vo (Vi=80dBy) —3dB down 40 46 dBy
Detector Output Voltage Vo V;=66dBy, Roume =4.7KQ 57 85 114 mvV
Total Harmonic Distortion THD Vi=80dBu 0.05 %
AM Rejection Ratio AMR V;=80dBy, AM: fm=1KHz, 30% Mod 38 dB
Signal to Noise Ratio S/IN V;=80dBpu 65 dB
Signal Meter Output Vu Vi=100dBy 1.55 1.7 1.85 Y
Tuning Indication Voltage Vi IL=1mA 46 52 dBp

AM Section (f=1MHz, 30% Mod, fm=400Hz)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 7 10 mA
Voltage Gain Ay Vi=26dBu 20 30 60 mv:
Detector Output Voltage Vo V;=60dBp 65 95 125 mv
Total Harmonic Distortion THD Vi =60dBy 10 %
Signal to Noise Ratio SIN Vi=60dBpu 47 dB
Signal Meter Output Vu V;=100dBp 1.55 1.7 1.85 \Y
Tuning Indication Voltage Vi IL=1mA 32 dBpu
Oscillator Stop Voltage Vitop Roume = oo 1.5 v

& SAMSUNG
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KA22471

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

o—(A)—— Voc=5v

FM/AM
OUTPUT

77
m g’;‘é‘z" VL (ON) TEST TERMINAL
Fig. 2
COIL SPECIFICATIONS
T1 FMIF (DET) Co (PF) . Qo TURNS
46 (MHz) 46 46 Seoul Jupa
0.12mm¢ UEW
47 10.7 150 14
Co (PF) ¢ Qo TURNS

KH

1-3 (KHz) 1-3 1-2 2-3 4-6 Seoul Jupa
0.07mm¢ UEW
180 455 110 90 62 8
Co (PF) t Qo TURNS

KH.

13 (KHz) 13 13 |Seoul Jupa
0.07mm¢ UEW
180 455 110 152
T4 (MW 0SC) . LeH) | Qo TURNS
® (KHz)
1-3 1-3 1-2 2-3 Seoul Jupa
0.06mm¢ UEW
796 288 120 13 75
324
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KA22471 LINEAR INTEGRATED CIRCUIT

(AM SECTION)

DETECTOR OUTPUT VOLTAGE TOTAL HARMONIC DISTORTION
SIGNAL TO NOISE RATIO INPUT VOLTAGE SIGNAL METER OUTPUT “INPUT VOLTAGE
| T |
. 0B = 95mV Vo A c:_) o L veomsv
= f=1MHz
w g = 400Hz
g Vo=V || 4 |- 30% Mod
5e f=1MHz 85
<] fn=400HZ of
:é-zo 30% Mod |1 z5 3
=Y oo
ES ~ 25
3z E3
g2 32
22w N £3 ¢ i
i3 S =3 A
a3 ic —
&8 THD
22 e F § 1 ol N\ TN
>h /
NEREREEN o
0 20 40 60 80 100 120 0 20 40 60 80 100 120
V(dBy), INPUT VOLTAGE Vi(dBy), INPUT VOLTAGE
DETECTOR OUTPUT VOLTAGE DETECTOR OUTPUT VOLTAGE -AMBIENT
SIGNAL METER OUTPUT -SUPPLY VOLTAGE SIGNAL METER OUTPUT TEMPERATURE
T T T | ] I
008 = 95mV v 0dB =95mV
0 - Vi=60dBx +—| 4 o .
7 o
g 30% Mod T—| 5 2-10 5
art T 3 g
Q g > g
S -20 33 Z-20 33
5 « 2 P
a w - w
g A 3-2 ]
3 = e =
S E e Vi (Vo= 10008y 2
g -0 v 2z 5-40 =] w (Vi =100d54 2z
g 7 i o o <]
5 i i @ & — @
a2 1 2 a-50 .
S i § & g
S -e0 17 300 Veozsv 1 {7
N d f=1MHz
f,= 400Hz
-70 30% Mod T
- o o || .
0 2 4 6 8 10 12 -20 ) 20 ) 60 80
VeolV), SUPPLY VOLTAGE Ta(°C), AMBIENT TEMPERATURE
{FM SECTION)
DETECTOR OUTPUT VOLTAGE
AM REJECTION RATIO JINPUT VOLTAGE TOTAL HARMONIC DISTORTION \\ o1 yoLTAGE
SIGNAL TO NOISE RATIO SIGNAL METER OUTPUT
2,‘ od = sy ’ vl z ou!a:sémv l
£ o © — Q 4 Ve=8V
aek / « £=10.7MHz
SE& o | fn=400Hz
5Zu 4 2, A= =225KHz
es5o o
582 2 z5 3
o Qo QcC
(-4 L =
oua N 3]
Fag <
2s2 AMR B E
B2 Nl N\ 3z
&g \ U/ 8% °* Vu
-
g2 \ 25 "
\ i
60 \, sIN_| | £3 /
Voo =5V 1
f=10.7MHz
trn = 400HZ
Af= +225KHz ‘ THD
-80 L1 0 i
o 20 0 60 80 100 120 0 20 4 60 80 100 120
V{dBy), INPUT VOLTAGE VddBy), INPUT VOLTAGE
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KA22471 LINEAR INTEGRATED CIRCUIT

DETECTOR OUTPUT VOLTAGE
SIGNAL METER OUTPUT .SUPPLY VOLTAGE ?g&f[?,:lggg’%Lﬂ'éTEAGE-AMBlENT
PIN 4 VOLTAGE TEMPERATURE

|
0dB =85mV v, v I 5l/ I
0 4 10 |—Vec=
b - f=10.7MHz
w 2 w fn=400Hz )
2 5§ [TAf=£225KHz 0 g
= <] 5 2
a a Vo(0dB =85mV) ]
2 -2 aWE 2 o 10>
z i 5 2
E v, S = E =
= N (=3 e 20E
5 1 >3 5 H
2 K ] =z : =]
-0 Vi 225 g -0 %5
i i g5 ¢ p
o i >> ] Vi im) 40 i-:
a8 ! f=10.7MHz g £
-60 4 - B - =
3 fn = 400Hz ! - 0E
Af= £225KHz
Vi=80dBu
—80 l 0 -30 70
0 2 4 6 8 10 12 -20 0 20 40 60 80
Vec(V), SUPPLY VOLTAGE Ta(°C), AMBIENT TEMPERATURE

SIGNAL METER OUTPUT-AMBIENT TEMPERATURE

Pl

4 Voo =5V 4
1=10.7MHz

fn = 400Hz

Af= 2225KHz T

w

~
/
<
"
8
®

Vi(V), SIGNAL METER OUTPUT

=
n
o

-20 0 20 40 60 80
Ta(°C), AMBIENT TEMPERATURE
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KA2248 LINEAR INTEGRATED CIRCUIT

3V FM IF/AM TUNER SYSTEM

The KA2248 is a monolithic integrated circuit developed the for
headphone stereo.

‘FUNCTIONS

e AM SECTION: Converter, IF amplifier, Detector, Tuning indicator
* FM SECTION: IF amplifier, Quadrature detector, Tuning indicator

FEATURES

* Low quiescent current: AM; lcc=3mA (Typ), Vcc =3V
FM; lcc =8mA (Typ), Vec =3V
. Wide operating voltage range: Vcc =1.8V ~6V.
* Built-in AM/FM function switch.
¢ Tuning indicator: direct LED driving capability: 10mA (Max).
* One terminal AM/FM detector output.

e A minimum number of external parts required. ORDERING INFORMATION
Device |Package |Operating Temperature
BLOCK DIAGRAM KA2248A | 16 DIP 20~ +70°C
~20 ~ +
KA2248D | 20 SOP

MIX OUT FM INPUT BY2 IF INPUT QUAD .AM DET Vee AF OUTPUT

(] ] O] O] [+] ] [+] [o]

M (20) a7 (16) (15) (4 (13) (12) (11)
AM
DET
MIX
QUAD
o | DET BUFFER
IsTB
A FM
Ii“ METER
c
(18),(19)
FM/AM LED
-— sw -] osc Vst8 —1 DRIVER NC
@ @ I(A) ) l ® @ l ® @00
T ] ] L] [ L L] Lo
BY1 AM INPUT sw osc VREF AGC IND GND
() KA2248D
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KA2248

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 6 \
KA2248A 600
Power Dissipation Py mw
KA2248D 350
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg ~-40~+125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =3V, unless otherwise specified)
* FM Section (f=10.7MHz, fm=1KHz, Af=22.5KHz)
Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec V=0 8 13 mA
Input Limiting Sensitivity V; (lim) V, =86dByu 46 52 dBy
Detector Voltage Vo V; =86dBu 60 85 120 mv
Signal to Noise Ratio SIN V; =86dByu 50 65 dB
Total Harmonic Distortion THD V; =86dBpu 0.1 1.0 %
AM Rejection Ratio AMR V; =86dBu 30 45 dB
Tuning Indication Voltage Vi IL=1mA 50 58 dBp
Output Resistance Ro f=1KHz 07 K@
* AM Section (f=1MHz, fm=1KHz, 30% Mod)
Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Current lec Vi =0 3 7 mA
Voltage Gain Ay Vi =26dBp 15 30 50 mv
Detector Voltage Vo Vi =60dBp 35 50 70 mvV
Signal to Noise Ratio SIN Vj =60dByx 35 45 dB
Total Harmonic Distortion THD 'V,' =60dBu 1.0 3.5 % -
Oscillator Stop Voltage Vstop 1.2 Y
Output Resistance Ro f=1KHz 8.3 KQ
Tuning Indication Voltage Vi IL.=1mA 26 40 dBp
328
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KA2248 LINEAR INTEGRATED CIRCUIT

COIL SPECIFICATIONS (BOTTOM VIEW)

T1 FM IF (DET)
® Co (PF) . Qo TURNS
MH
® 46 (MHa) 46 4-6 Seoul Jupa
0.12mm¢ UEW
® 100 107 150 14
T2 AM IFT (MIX OUT)
G Co (PF) f Qo TURNS
O 13 (KHz) 13 12 23 46
—— .
180 455 110 90 62 8
Seoul Jupa
0.07mm¢ UEW
T3 AM IFT (DET)
o Co (pF) . Qo TURNS
y (KHz) gy } Seoul Jupa
@ 8 -8 13 0.07mm¢ UEW
180 455 110 152
T4 (MW 0SC)
® , |tem | o TURNS
(KHz) 1-3 1-3 1-2 2.3 |Seoul Jupa
0.08mm¢ UEW
® 79 288 | 120 13 75
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KA2248 LINEAR INTEGRATED CIRCUIT

AM REJECTION RATIO TUNING INDICATION VOLTAGE
SIGNAL TO NOISE RATIO -NPUT VOLTAGE DETECTOR VOLTAGE -AMBIENT
(FM) TOTAL HARMONIC DISTORTION (FM) INPUT LIMITING SENSITIVITY TEMPERATURE
T 5
0dB =85mV Vo?‘{’»: G‘LdBu)’
20
[] 4 = o o 0
) § LE
£e E g8
] 5 g sa W
6z -2 AN 33 Sl -1
[~N-} [4Y 2¢ pr)
zZE AMR z oz [ 3
3] 2 2E «
= T~ OF o
s T~ < g =4
< < a4 5
zZ5-40 2T Z 40 -20&
83 - k4 M
e = zzZz Vo a
88 r e Z Vil = @
BF - Pa {lim) S
%i 60 |Vec=3V 1 g ?{‘250 _30>°
=10.7MHz SIN g 9F
= 400HZ R = FF
| Af= =225KHz THD
30% Mod
-80 | I L 0 60 ~40
[ 20 40 60 80 100 120 -20 0 20 40 60 80
V{dBy), INPUT VOLTAGE Ta(°C), AMBIENT TEMPERATURE
QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
(FM) (AM)
. AR |
.
. . ]
& - z 4
4 w
£ & v,lo —1
O 42 - o3 = - T
E E 4 ’
2 5 4
) o ¥
£ g K
v wi=0 || s ’
E. s i= I E 2 _J
g T : I |
[} H ] S
3 H 3 ]
by H °
£ o4 = g
% 3 L
: | 0 |
0 1 2 4 5 . 6 ) 1 2 4 5 6
Vec(V), SUPPLY VOLTAGE Vee(V), SUPPLY VOLTAGE
SIGNAL TO NOISE RATIO INPUT VOLTAGE TUNING INDICATION VOLTAGE -AMBIENT
(AM) TOTAL HARMONIC DISTORTION (AM) DETECTOR VOLTAGE TEMPERATURE
Vea=ay l 1 ] |
off=1MHz | 4 o |t Yo lVim€OdBY [ 1o
fn=400Hz z T
30% Mod. S s
E — E = w
2 L §E 8 g
§ -0 r \ 38 2z " 1 - —10g
Q 2 8 —
2 s P e e
e | : 5
=1 z w
s -0 PR o ® -0
<] SIN 3 H o
a NN 5 2 g
& - 2 s
2 I, g =2 N
B - & ) -30
60 ( & g e T
N |/ G
"
-80 0 80 1 -40
0 40 80 100 120 -20 [ 20 40 60 80
V{dBy), INPUT VOLTAGE Ta(°C), AMBIENT TEMPERATURE
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KA2249 LINEAR INTEGRATED CIRCUIT

FM FRONT END FOR PORTABLE RADIO

The KA2249 is a monolithic integrated circuit designed for the
FM front end of portable radios.

FEATURES

¢ High frequency amplifier, frequency converter, local oscillator.
¢ Wide operating voltage: Vcc =2V~ 7V (KA2249)

Vee =2V~ 5V (KA2249D)
¢ Low current consumption: Typ. 2mA {V¢c =4V).

SCHEMATIC DIAGRAM

Vee RF OUTPUT MIX OUTPUT

7 sIP

ORDERING INFORMATION

Device |Package |Operating Temperature
KA2249 7 SIP —-20 ~ +70°C
osc
®

Q1o

R41E l'—-'(

Q1
RF INPUT (D)}——————
iE A1 Qn
—®
GND

Fig. 1
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KA2249

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

¢ SAMISUNG

Electronics

Characteristic Symbol Value Unit

Supply Voltage Vee 7 \
V (3~4)
Terminal Voltage V (5~4) 14 v
V (6~4)
Power Dissipation (Ta=70°C) Py 30 mW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tsig —55~+125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Voc =4V, uniess otherwise specified)
Characteristic Symbol Test Conditions Min | Typ { Max | Unit Fig
Circuit Current lee Vi=0 1.4 30 mA 2
Output Voltage Vo V; = 70dBy, 106 MHz 30.5 685 mv
Oscillation Voltage Vosc | Vec=2V 130 | mv 3
TEST CIRCUIT 1
KA2249/D
1 3 4 5 6 7
i
=
5t
]
0.01x
N
vee=4V O- A
N4 7
Fig. 2
333



KA2249 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 2 (Vo, Vosc)

100
AAA O Veec=4v/2v

L. X
;é F 220
3
/;1 0.0014
; L1 —o Vo
&
V4 470
4 ,
i L2
[
4 "S\WY—OVOSC
$SG
750 0001,
39k
() KA2249D
Fig. 3
SENSITIVITY — FREQUENCY OUTPUT VOLTAGE — FREQUENCY
NEEE ) |
24 Voo =4V Vogadv
2 58
18 g s T
8 3 -
] 12 g
N,
8 E 50 N
s Jsal o
0 L~ g 48 N
Max N
-4 @
-8 ) R
-12 38 | I )
84 88 92 2 100 104 108 86 9 [ [ 102 106 10
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KA2249 LINEAR INTEGRATED CIRCUIT

OSCILLATION VOLTAGE FR _
OUTPUT VOLTAGE.  — AMBIENT TEMPERATURE EQUENCY DEVIATION — AMBIENT TEMPERATURE
320 300 |
<
N vt
280 cc=4V
‘\‘ 05C (4V) 200 fosc =108MHz
w ‘\ z
Q240 ~ 4]
5 i w £
g ] ¢ < 100
200 . 5 @ N
z < 48 o N
Qo ™~ S ~
g ~ “g 8
160 Vosc (2V) 40 & oy O
g N~ % 3 g N
=120 (—= R — ~ a2 g T \\
3 B— E £5-100
E » 3 g
g 80 24 4
N 20 -200
40 \\~ 18
12
[ 8 —300
20 30 40 50 60 7 80 -20 0 20 40 60 80
Ta (°C), AMBIENT TEMPERATURE Ta (°C), AMBIENT TEMPERATURE
O vee
T L 0001,

L
gy
m AT

L1

0001
0001
HH
5p
A1

———— S %
3 ———O FMIF Output
1

L2

FM RF
v/

Ny

KA2249

220

BPF 1)

Fig. 4

COIL SPECIFICATIONS

TIFMIFT

@) TURNS
Co (PF) f (MHz) Qo (%)
® IO 3 | 46 Seoul Jupa
SJ-015-382
® 56 10.7 95 2 | 2 01mime UEW
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KA22495 ' LINEAR INTEGRATED CIRCUIT

FM FRONT END

The KA22495 is a monolithic integrated circuit designed for the 30NT
FM front end of portable radio cassettes or music centers.

It consists of RF AMP, local OSC, OSC buffer and mixer. Jetc.
Compared with conventional types, it is improved in the follow- \arac-
ing characteristics:

1) Low supply voltage.

2) Strong input.

9 siP

3) Spurious radiation. 14 SOP

FEATURES

* Wide supply voltage range: Vcc = 1.6V ~ 6.0V
* Low local oscillation stop voltage: Vcc = 0.9V (Typ)
* Improved inter-modulation characteristics by double balanced type

mixer circuit.
* Low spurious radiation.
¢ Built-in clamping diode in the mixer output stage.

ORDERING INFORMATION

Device | Package | Operating Temperature
KA22495 9 SIP
BLOCK DIAGRAM ~25 ~ +75°C
KA22495D | 14 SOP
BIAS REGULATOR
LOCAL
RF AMP 1 MIX OSC BUFF 0s¢
/ ®) (1) (12) (13) (14) ) / Q (5) (7)
1 2 3
4 5 \6/ \Z/ 8 9
RF INPUT BYPASS  RF OUTPUT  MIX IN GND MIX OUTPUT OSC OUTPUT  0OSC Voo (12X6X9)(10;
NC
Fig. 1 (): KA22495D
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KA22495 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (ra=25°c)

Characteristic Symbol Value Unit
Supply Voltage Vee 8 \
KA22495 600
Power Dissipation Pq4 mw
KA22495D 300
Operating Temperature Topr -25 ~ +75 °C
Storage Temperature Tstg -55 ~ +150 °C

*: Derated above Ta=25°C in the proportion of 4mWj/°C.

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vec =5V, f =98MHz, fm =1KHz, Af= +22.5KHz, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lec Vi=0 5.2 8.0 mA
—3dB Limiting Sensitivity Vi (lim) Vp (Vi=60dBg) — 3dB Down 3.0 7.0 dBu

LConversion Gain Avc V;=60dByu 25 31 dB
Usable Sensitivity Use (Sen) S/IN =30dB 1 dBy
Oscillation Voltage Vosc fosc = 108MHz 20 165 250 mV
Oscillation Stop Voltage Vstop 0.9 1.3 \
Pin 1 Paraliel Input
Impedance | Resistance Rt 57 &

Parallel Output
Pin 3 Resistance Ror3 2 Ka
Impedance | paraliel Output
Capacitance Cor3 f=98MHz 20 pF
Para'lllel Input Red 27 KQ
Pin 4 Resistance
Impedance | Parallel Input
Capacitance Cied 33 pF
Parallel Output
Pin 6 Resistance Rorb 100 Ka
f=10.7MHz
Iimpedance | Pparallel Output Cosb 48 E
Capacitance o : P J

& SAMSUNG

Electronics



KA22495 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1

(lcc, Vi(lim), Use (Sen), Avc, Vosc, Vsror)

C.F

AM SECTION

KA22495/D
® (11 (12 (13 (4 @

@ ©® O

C.F

O
Vee

Fig. 3
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KA22495 ‘ LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 2

1. Rip1 2. Rop3, Cop3
' +—O Vcc
0.01
H O— HO
RX METER KA22495 RX METER KA22495
L O— LO
Fig. 4 Fig. 5
3. Rip4, Cip4 4. Rops, Cop6
+-O Vce +—O Vee -
001, 0.014
Ho——@—— HO
~ RX METER KA22495 RX METER KA22495
L O— LO-
Fig. 6 Fig. 7
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KA22495

LINEAR INTEGRATED CIRCUIT

. COIL SPECIFICATIONS (BOTTOM VIEW) !

T1 FM RF
E ’
|
41_ t__, *
T2 FM 0SC
|
—
T3 FM IFT

@%%

@G

T4 FM IFT (DET)

©

é%

®

T5 FM IFT (DET)

®
®
O

S
(MHz2) Qo Turns
98 100 4
f
(MH2) Qo Turns
98 100 3
Co (pF) f Qo Turns
1-3 |[(MH2) | 1_3|1-3|4-86
75 10.7 115 12 1
Co (pF) f Qo Turns
1-3 (MH2) | 1-3 | 1-3
56 10.7 95 12
Co (pF) f Qo Turns
4-86 MHz) | 46 | 4-6
47 10.7 115 14

* In a Diameter of 5.5mm

0.8mm g UEW

. In a Diameter of 5.5mm

0.8mm g UEW

KOREA TOKO
0.12mm g UEW

KOREA TOKO
0.12mm g UEW

KOREA TOKO
0.12mm & UEW
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KA22495 LINEAR INTEGRATED CIRCUIT.

DESCRIPTION

1. RF AMP
The RF AMP is a common base type, so the operating frequency range is improved. The GND of the bypass
capacitor (Pin2) should be located closely at Pin 5 (GND). When using the bypass capacitor at Vcc-line of Pin 3,

we can expect an improvement of the S/N ratio.

pe

FM ANT
BIAS

1 (2) 3
O/ O/
15p
== 1000p
50 BP.F 2 1
T1

Vee

2. MIXER

The mixer stage uses a double balanced type in order to protect the leakage of OSC, spurious radiation. Also,
this is built into the limiter in order to improve the strong input characteristic.
O Vee

Q IF AMP
3

\r/ 0 Vee

S

MIX OuUT

0sC  ouTt

MIX
N (4

BIAS,

AAA
Wy

341
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KA22495 LINEAR INTEGRATED CIRCUIT

LOCAL OSCILLATION

The local oscillator uses a colpitts oscillator for stable oscillation at high frequency. This is built into the OSC
buffer in order to stably operate the OSC frequency and OSC voltage at strong input.

Vee

L |
%

MiX

0N

:ég SAMSU NG ' 342
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KA22495 LINEAR INTEGRATED CIRCUIT

LOCAL OSCILLATION FREQUENCY DEVIATION, LOCAL OSCILLATION VOLTAGE
LOCAL OSCILLATION VOLTAGE-SUPPLY VOLTAGE -AMBIENT TEMPERATURE
L 100 300 300 ‘ I
o
2 woou Vee=5V
g g 2 % fous = 108MHz
3 | 2 @
§ I > >
) \ G 200 2 Z 200
[+ Ny b=1 =
2 LT T 5
£ — 4 4
Vosc 4 = L —
z Q Q
g g g
5 / 8 ¢
2 3 3]
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KA22496 LINEAR INTEGRATED CIRCUIT

FM FRONT END

The KA22496 is a monolithic integrated circuit designed for the
FM front end of portable radio cassettes or music centers.

It consists of RF AMP, local OSC, OSC buffer and mixer. Com-
pared with the conventional type, it has improved on the follow-
ing characteristics:

1) Low supply voltage

2) Strong input

3) Spurious radiation

FEATURES

* Wide supply voltage range: V¢c = 1.6V ~6.0V

* Low local oscillation stop voltage: Vcc = 0.9V (Typ)

¢ Improved inter-modulation characteristics by double
balanced type mixer circuit.

¢ Low spurious radiation.

¢ Built-in clampping diode in the mixer output stage.

¢ It can receive the TV Band.

9 sIP

ORDERING INFORMATION

Device | Package | Operating Temperature
BLOCK DIAGRAM KA22496 | 9 SIP —25 ~ +75°C
BIAS REGULATOR
T
E
H
|
f
osc B LOCAL |
RF AMP — MIx UFF 0sG :
i
i
I
|
L (—(OO—O—(—C—O—(D—()—()—
—/ O/ 2/ o/ U Y% A
RFINPUT  BYPASS  RF OUTPUT . MIXINPUT GND  MIX OUTPUT OSC OUTPUT  0SC Vee
Fig. 1
344
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KA22496 | LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 8 \
Power Dissipation . Py 600 mwW
Operating Temperature Topr —-25~+75 °C
Storage Temperature Tstg : —-55 ~+150 °C

*: Derated above Ta=25°C in the proportion of 4mW/°C.

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =5V, f=98MHz, fm =1KHz, Af= +225KHz, unless otherwise specified)'

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lce Vi=0 52 8.0 mA
—3dB Limiting Sensitivity Vi (lim) Vp (V;=60dBy) - 3dB Down 3.0 7.0 dBp

L
Conversion Gain Avc V;=60dByu 25 31 dB
Usable Sensitivity Use (Sen) S/N = 30dB 1 dBpu
Oscillation Voltage Vosc fosc = 108MHz 150 230 350 mV
Oscillation Stop Voltage Vsrop 0.9 1.3 \Y
Pin 1 Parallel Input )
Impedance Resistance Rie1 5 @
Parallel Output -
Pin 3 Resistance Ror3 % Ka
Impedance
p Parallgl Output Cos3 f= 98MHz 2 pF
Capacitance
Parallel Input
Pin 4 Resistance Ript 27 KQ
Impedance Paraliel Input :
Capacitance Cipt 33 pF
Parafllel Output Rorb 100 KQ
Pin 6 Resistance
f=10.7MHz
Impedance Paralle! Output Cosb 48 F
Capacitance oF ’ P
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KA22496 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1

(lcc, Vi(lim), Use (Sen), Avc, Vosc, Vsror)

AM SECTION

KA22496

Fig. 3
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KA22496 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 2
2. Ror3, Cor3

1. Rip1
»—O Vee
0.01,
H O— Ho
RX METER KA22496 RX METER KA22496
L O— Lo
Fig. 4 Fig. 5
3. Rip4, Cip4 4. Rope, Copﬁ
—O Vce
0.014
HO— HO—
RX METER RX METER KA22496
L O— L O—
Fig. 7
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KA22496

LINEAR INTEGRATED CIRCUIT

COIL SPECIFICATION (BOTTOM VIEW)

T1 FM RF
I
|
_i, ’_R *
T2 FM OSC
|
e
T3 FM IFT

v,

3

>

OJOIO,

T4 FM IFT (DET)

T5

T

E

®@ O

FM IFT (DET)

olole)
1000

S
(MHz) Qo Turns
98 100 4
S
(MH2) Qo Turns
98 100 3
Co (pF) f Qo Turns
1-3 |(MH2) | 1_3 | 1-3|4-6
75 107 | 115 | 12 1
Co (pF) f Qo Turns
1-3 (MHz) | 1_3 1-3
56 10.7 95 12
Co (pF) f Qo Turns
4-6 | (MHz) | 4_¢ 4-6
47 10.7 115 14

* In a Diameter: 5.5mm

0.8mm g UEW

*In a Diameter: 5.5mm

0.8mm g UEW

KOREA TOKO
0.12mm g UEW

KOREA TOKO
0.12mm g UEW

KOREA TOKO
0.12mm g UEW
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KA22496 LINEAR INTEGRATED CIRCUIT

DESCRIPTION
1. RF AMP

The RF AMP is a common base type, so the operating frequency range is improved. The GND of bypass capaci-
tor (Pin2) should be located closely at the pin5 (GND). In case of using the bypass capacitor at V¢c-line of pin3,

we can expect improvement of S/N ratio.

FM ANT
BIAS

75Q B.PF 750
T

—O Vce

2. MIXER
The MIXER stage used a DOUBLE BALANCED TYPE in order to protect the leakage of OSC and spurious radia-
tion. Also, this is built-in the limiter in order to improve strong input characteristic.

—0 Vce

SR
MIX OUuT
e

# % -0 Vce

0sC  ouT

MIX
IS
>

BIAS.

A
WY

349

¢ SAMISUNG

Electronics



KA22496 LINEAR INTEGRATED CIRCUIT

LOCAL OSCILLATION

The local oscillator adopted colpitts oscillator for stable oscillation at high frequency. This is built in OSC BUFFER
in order to operate stably OSC frequency and OSC voltage at strong input.

Vee

0SC BUFF % 1"—

MIX

00
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KA22496

LINEAR INTEGRATED CIRCUIT

AH(KHz), LOCAL OSCILLATION FREQUENCY DEVIATION

V{limXdBg), —3dB LIMITING SENSITIVITY
Usa(sen)dBy), USABLE SENSITIVITY

lee(mV), QUIESCENT CIRCUIT CURRENT

LOCAL OSCILLATION FREQUENCY DEVIATION,

LOCAL OSCILLATION VOLTAGE-SUPPLY VOLTAGE

40

10

100
| il "] 400
_100 L = = — 200
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~200, 0
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£1=22.5KHz dev.

Usa(sen)
L

-

1
llim)

<4

F\,\%\

20 40 80
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0 2 17 J 8 ‘
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Usa(sen)dBy), USABLE SENSITIVITY
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KA2261 LINEAR INTEGRATED CIRCUIT

16 DIP

FM STEREO MULTIPLEX DECODER

The KA2261 is a monolithic integrated circuit consisting of a
phase locked loop FM stereo demodulator. It was designed
for use in car stereos, cassette recorders and other
equipment.

FEATURES

o A PLL is used for high multiplexing perforryance.

¢ Wide operating supply voltage range (3V ~ 14V).

* Low quiescent circuit current (Icc=8.5mA, .yp).

* High SCA rejection ratio.

¢ High channel separation (45dB, Typ) and can be controlled by
an external resistor.

* Built-in VCO disable and monaural muting cii suits.

 Built-in stereo indicator lamp drive circuit.

ORDERING INFORMATION

Device | Package | Operating Temperature
KA2261 | 16 DIP ~20~+70°C

TYPICAL APPLICATION CIRCUIT

101 6.8K 0.47u 1K

_H_AM_ 19kH2 D
Check o

ﬂ1!.63 (5 14 1211 \1'0/
vco PHASE COMPARATOR | PHASE COMPARATOR

Tu

|
11
—

- —
FIF 1/2 FIF 12 '__ )’ FIF
F LAMP TRIGGER

DEMODULATOR

pams
o

STEREO
MONO sw
AND

VCO STOP

VOLTAGE
REGULATOR

Indicator

620p

/-77|= Eé 4.7

Vee INPUT

L-CH l RCH
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KA2261 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Lamp Current I 40 mA
Power Dissipation Pa 400 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temeprature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vo =6V, f=1KHz, R. =3.3KQ, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lce Vi=0 8.5 12 mA
. V,=100mV, L+R=90%
Channel Separation Sep P=10%, f=1KHz 35 45 dB
Total Harmonic Mono THD1 | Vi=100mV 0.2 %
Distortion Stereo THD 2 | L+R=90mV, P=10mV 0.7 %
Output Voltage Vo Vi=100mV, f=1KHz 66 85 115 mV
Channel Balance ce V;=100mV, f=1KHz 0.5 1.5 dB
Lamp on Level Vi(on) | L+R=90%, P=10% 65 mv
Lamp Hysteresis HY 35 6.0 dB
Maximum Input Level Vi(max)| THD=2% 450 mv
SCA Rejection Ratio SCARej| L+R=90%, P=10% 70 dB
Signal to Noise Ratio SIN Vi=100mV, f=1KHz 75 dB
. Vi=100mV, L+R=90%
Carrier Leak CL P=10% 32 dB
Vi=100mV, L+R=80%
Capture Range CR P=10% +3 %
Input Impedance Ri 15 20 KQ

¢ SAMSUNG
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KA2261

LINEAR INTEGRATED CIRCUIT

Cs5047; 19KHz CHECK STEREO
+H MONO SW
VR1 » H AND
10K R168K Re VCO STOP
7"04 1000p 1K f”u
Ay Eﬁﬂ
/717 le| ﬁlgl f#il |T‘§| 2] [1 ﬁlﬁl 9
CaL
0047, T KA2261
Cre L2 40mH
L]J 3] L‘iJ 4] [s] 6] [73 8] o047, R522K  |cn
VR2 OUTPUT
vce o—-———' 1K ar Ct4
. A 0g01, 00068 00068,
INPUT
Cre7 300
ol vee
+p4C17 474 L140mH
+ R4 2.2K R-CH
OUTPUT
C2 R‘IKE R C8 47, Co 1 Lé cn Ci
10
R A
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KA2261 LINEAR INTEGRATED CIRCUIT

SEPARATION —_FREQUENCY SEPARATION — INPUT VOLTAGE
TOTAL HARMONIC DISTORTION TOTAL HARMONIC DISTORTION
12 11
[ |
11 ] 1 10
0 Y l 0 - Voo =6V
3 T 8o |t o
E 08 —T1L+R=090% % L+R=90%)
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2 o »& 3 /] 8
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§ 06 60 § g 08 [ I 0 @
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§ 04 |t T %0 S’ § / s
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T o2 "&""T“, 20 F —T
01 10 02 — mono THD 10
0 [} 01 o
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9 — 08 20
% 8 3 s 8
w ON E \\ stereo THD
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KA2261 ~ LINEAR INTEGRATED CIRCUIT

External Components (Refer to Test Circuit)

1. Input coupling capacitor (Pin 2)
The recommended value is 4.7uF. If smaller values than 4.7uF are used, low frequency separation will worsen,
and if larger values are used, the DC operating point will require time for stabilization.

N

Demodulator output (Pin 4, 5)
These components provide R and L channel output load circuits. The recommended circuits are follows:

3. Separation control (Pin 8)
This component is a variable resistor used to adjust the out signal separation.

4, Low pass filter (Pins 10, 11)
This capacitor is used to filter the 19KHz signal detected by the phase comparator. The recommended value is 14F. If
made too small, the.lamp may light improvely when a largemono input signal or external noise is received,
too large a capacitance value will take more time to switch between mono and stereo modes.

5. Preamplifier output capacitor (Pins 3, 13)

This capacitor coupled preamplified with phase comparator. The recommanded value is 0.047uF.

Phase compensation capacitor (Pin 3, GND)

This capacitor is prepared in order to compensate the phase advanced.

. Loop filter (Pins 14, 15)

This is the low pass filter for the PLL, which is determined the capture range. The recommended value as follows:
V,<250mvV 01445 =047[LF
V> 250mV Cras=1uF

8. Control of Pin 9
Function of Pin 9 is a change-over of stereo/mono and VCO stopping.
SCHEMATIC DIAGRAM of PIN 9 CONTROL

o

~

VCO Stopping
MONO
MODE
STEREO
0 07 14 2.1 28

V), SUPPLY VOLTAGE to PIN 9
9. VCO network (Pin 16) Vo). su ©

Since the VCO has a negative temperature coefficient, the RC network compensates by using a polyester film
capacitor and a resistor.
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KA2262

LINEAR INTEGRATED CIRCUIT

FM STEREO MULTIPLEX DECODER
FOR CAR STEREOS

The KA2262 is a multiplex IC for FM car stereos, and it has the
following 2 functions through its utilization of the IF meter out-
put voltage:

1. Stereo noise control (SNC) under which the noise particular on the
FM stereo unit in the weak electric field is reduced smoothly.
High-cut control (HCC) under which the high frequency is smoothly

attenuated.

In addition, the KA2262 can be, due to its low distortion factor,
an IC for multiplex stereo demodulators which is appropriate for
car component stereo units.

FUNCTIONS

e Stereo noise control (SNC Terminal).

¢ High-cut control (HCC Terminal).

¢ Stereo/Monaural automatic conversion.
» Stoppage of VCO oscillation.

¢ With sepdration control terminal.

FEATURES

2.

16 ZSIP

ORDERING INFORMATION

« Low distortion (0.05%: Typ). Device |Package|Operating Temperature
¢ Good ripple rejection (35dB: Typ). KA2262 16 ZSIP
* Wide operating supply voltage range (6.5V ~14V). ~20 ~ +70°C
¢ The space factor is advantageous because of the ZSIP. KA2262G | PELLET
¢ High channel separation (50dB: Typ).
BLOCK DIAGRAM conrrot o separation
20K HIGH-CUT CONSTANT  RIPPLEFILTER 12K 10K
OSCILLATION
33,234, 3 K
oL 001x R-[ osey | 1000P GONSTANT
‘% 4 14 15 16
104 PHASE
i A comp-| | veco
INPUT 2 YBUFFE ARATOR[ |
T
vee I vre
REG FF FF
9 19K 38K ToKHz
RS 13 <90°
VAN T 100K
SUB-DEMO [ A l AND
~DULATION IGW_HllGH
cuT -
piLot {1
I = SEPA- | 1DETEC-
MATRIX CONT; P
con RATION |or Hame &
TRIGGER| | &
& :
5 [ 7 8 124 11 10
Lout 33K Rout
0015 o 005 T # STEREO LAMP
; ,%' HIGH-CUT CONTROL STEREQ NOISE K
(HCC) CONTROL (SNC) +vee
Note: There exists a possibility of change on the VCO Oscillation Constant. Fig. 1
¢ SAMISUNG
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KA2262 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Lamp Current I 40 mA
S Pd
Power Dissipation (T.<45°C) 520 mwW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =10V, f=1KHz, R, =3.3KQ, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current lee Vi =0 21 27 mA
Channel Separation Sep V;=300mV, L+R=90%, P=10% 40 50 dB
Total Harmonic Mono THD1 V, =300mV 0.05 0.2 %
Distortion Stereo THD2 | Vi=300mV, L+R=90%, P=10% 0.05 0.2 %
Output Voltage Vo V; =300mV, Sub 140 200 280 mv
Channel Balance cB Vi =300mV 0.5 1.5 dB

i Lamp on Level Vi(on) | L+R=90%, P=10% 60 85 120 mv
Lamp Hysteresis HY 3 6 dB
Maximum Input Level V, (max) L+R=90%, P=10%, THD=1% 700 800 mv
SCA Rejection Ratio SCA Rej L+R=90%, P=10% 80 dB
Signal to Noise Ratio S/N V; =300mV 70 78 dB
Ripple Rejection RR 35 dB
Capture Range CR P=30mV +3 %
Input Impedance Ri 20 KQ
SNC Output Attenuation | SNC e, | Ve=06V, L—R=90%, P=10% | -85 | —3.0 | -0.3 | dB
SNC Output Voltage SNC Vo Vg=0.1V, L-R=90%, P=10% 5 mv

. HCCury 1| V7=08V, L+R=90%, P=10% | -15.0 | -6.0 | -0.5 dB
HCC Output Attenuation
HCCum 2 | Vy=1V, L+R=90%, P=10% -2.0 0 dB

& SAMSUNG | S
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KA2262 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT
KA2262
2345[_6J789101112131415
« POLYESTER FILM
voe g CAPACITOR
100, 10u 20K b I
COMPOSITE 4 l 1K asu
INPUT ‘2 +Vce 1000P
J BL-13
1 3 5 33K
o
lo /7|7

BL-13 L
33K ﬁL 33K
-
1

- Av=0dB

*:100xF connected between pin 4 and GND is for measurement of SNC
output voltage, HCC output voltage.

Fig. 2

359
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KA2262 LINEAR INTEGRATED CIRCUIT

SNC (STEREO NOISE CONTROL) AND HCC (HIGH-CUT CONTROL)

In order to ameliorate the signal to noise (S/N) ratio in the weak electric field, both SNC and HCC Terminals
are installed in the KA2262. When the SNC Terminal is controlled, the noise particular on the stereo reception
in the weak electric field can be decreased.

By using the HCC Terminal, the FM noise at the high-frequency level can be reduced, resulting in the effective
improvement of the S/N ratio. (Refer to Fig. 4)

As shown in Fig. 4 the deterioration of the S/N ratio is larger by approx. 21.7dB in the stereo mode than in the
monaural mode, as far as the weak electric field is concerned.

In general, the noise is considerably harsh (offensive) to the ear if the SIN ratio is lower than 30 ~40dB. So, the
Areas “A”, “B” and “C” have, in this study, been prepared, as shown in Fig. 4, according to the intensity of the
electric field on a provisional criteria of 30~40dB (S/N ratio).

The procedures of setting SNC and HCC are described below on the presumption of SNC operation in Area “A”
and of HCC operation in Area “B”.

Regarding the Area “C”, a light level of muting is made at the IF stage.

1. SNC (Stereo Noise Control)

The SIN ratio of stereo reception is worse by 21.7dB than with the monaural reception. However, such an S/N
ratio can be ameliorated if the separation of the stereo reception is changed. The effect of S/N-ratio amelioration
can become significant when the separation is less the approx. 20dB. The relationships between this separation
and the degree of S/N improvement are shown in Fig. 5.

Under the SNC utilized in the KA2262, the S/N ratio improvement is accomplished in the weak electric field by
the alteration of the separation mentioned above. In detail, the separation of stereo reception is controlled by changing
the demodulation level of this sub-signal.

If the level output of the signal meter in the IF stage is utilized as the source of control signal, the SIN ratio
can be made lower than approx. 40dB in the Area “A” Shown in Fig. 4.

In the case of an idealistic S/N-ratio improvement, a gradual conversion should be made from the stereo mode
to monaural mode so that the S/N ratio may be constant from the point of stereo SIN ratio, 40dB, to that of monaural
SIN ratio, 40dB. The procedures of setting the control level will be described later.

In Fig. 6 are shown the relationships between the voltage applied to Pin 8 (SNC Terminal) of the KA2262 and
the characteristics of separation (SNC characteristics).

Since Pin 8 is positioned at the base of common-collector PNP transistor, the unit is set in the stereo mode
if Pin 8 is open. In contrast, it is set in the monaural mode when Pin 8 is grounded.

The control through the use of SNC Terminal is available only when the stereo indicator lights on by the locking
to the pilot signal.

Since the SNC control current is less large, the constant of the outer circuit can be set at a large amount, result-
ing in no influence on the meter output circuit of the IF stage. Thus, the designing work of this circuit can easily
be made.

2. Design of Outer Circuit for SNC Characteristics (Setting Charactristics through Drawings)

The SNC characteristics can be set in order to change the separation smoothly from stereo mode to monaural
mode in Area A shown in Fig. 4. The following procedures are preferable for such a setting:
Relationships between separation and improvement of the S/N ratio ......memmnnn, Fig. 5
Relationships between the voltage applied to the SNC terminal and separation characteristics ..... Fig. 6

If both the *‘graph” showing the relationships between signal meter output (in IF stage) and antenna input and
the “graph” which shows the relationships between antenna input and S/N ratio improvement characteristics are
obtained by using Figs. 5 and 6, the relationships between the antenna input and S/N ratio improvement charac-
teristics can be obtained through the preparation of drawings.

Also, the characteristics of SNC-terminal application voltage can adversely be obtained from the S/N charac-
teristics which are desirable for the user.

An example of drawing preparation is shown in Fig. 8. In order to simplify the recognition, all of “SNC charac-
teristics.” “IF meter characteristics’ and “stereo S/N-ratio characteristics” are made similar to one another with
straight lines. The example of the preparation is as follows:

& SAMSUNG |
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KA2262 LINEAR INTEGRATED CIRCUIT

The stereo S/N-ratio improvement characteristics are obtained from the SNC characteristics. In the chart dia-
gram, (a) of the 2nd sector is a base for the SNC characteristics. Through the projection to the 3rd sector from
(a), the separation is 20dB at Point “1”, while the level of the S/N-ratio improvement is 1dB.

When projection is made from the 1st sector to the 4th sector, the point where the S/N ratio is improved by
1dB from the line of stereo S/N ratio in the 4th sector corresponds with Poin 1.

Similarly, Point 2 on the SNC characteristics in the 2nd sector corresponds with Point 2 in the 4th sector as
well as Point 3 in the 2nd sector with Point 3 in the 4th sector. Thus, the individual S/N-ratio improvement charac-
teristics can be obtained.

Similarly to the above, the characteristics (b) of the 2nd sector is projected like characteristics (b) of the 4th
sector, while the characteristics (c) of the 2nd sector is projected like characteristics (c) of the 4th sector. Thus,
the drawing of improvement characteristics can be prepared.

As a result of preparation of drawing, the S/N-ratio improvement characteristics of Fig. (b) in the 4th sector is
ideal. However, the SNC characteristics corresponding there with becomes the characteristics shown with Fig.
(b) of the 2nd sector. It is difficult to realize such characteristics.

From the viewpoint of practical characteristics, the one like Fig. (¢) seems to be appropriate. The SNC charac-
teristics shown in Fig. (c) are obtained by the use of both the shifting operation made by 2 diodes and a 1/2 bleeder.

o—M———N % ¢ °

3. HCC (High-Cut Control)

In Area B where the SIN ratio is lower than 40dB even in the monaural mode, the S/N ratio can be improved
from the acoustic standpoint if the leel of high frequency (at about 7KHz) is lowered.

When the signal meter output voltage of the IF stage is given to the HCC Terminal (Pin 7) of KA2262, a smooth
high-level attenuation (high-cut control) can be made according to the meter’s voltage.

In Fig. 9, are shown the frequency characteristics (monaural) of the MPX output caused from the voltage applied
to Pin 7. The frequency characteristics obtained when 100% high cut is made can freely be set by the 4-pin outer
capacitor.

The equivalent circuit at this stage is determined by the time constant of “5KQ” and “C”, as shown in the follow-
ing diagram. By the approx. amount of C, the degree of attenuation at 10KHz is as follows:

5K
INPUT MWy TO DECODER
}Pin ®
C (F) Degree of attenuation at
10KHz. (dB)
0.01 -1
0.033 -21
0.047 -25
0.068 -28

The relationships (HCC characteristics) between Pin 7's applied voltage and high-cut rate (%) are shown in Fig. 10.

When the characteristics of the |F meter output voltage and the S/N-ratio characteristics of Area B (shown in
Fig. 4) are obtained in addition to Fig. 10, the characteristics of the S/N-ratio improvement which is implemented
by HCC can be drawn.

The output of meter of IF amplifier IC used for quadrature detection is usually the one shown in Fig. 4. (Fig.
3 shows the data of the KA22441). Thus, the HCC characteristics (Fig. 10) are set so that the Area B may be amelio-
rated when the output mentioned above is directly connected with the HCC Terminal (Pin 7) of the KA2262.

Being very small similarly to the control current of Pin 8, such a control current of Pin 7 gives no influence to
the output of the meter.

& SAMSUNG
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KA2262 ' LINEAR INTEGRATED CIRCUIT

4. SNC/HCC Connectio Circuit when they are connected with the IF Stage

In Fig. 3, is shown an example of S/N-ratio characteristics caused from the antenna input when SNC and HCC
are connected with the IF stage through the outer circuit shown below.

T FE. KA22441 KA2262
S — METER OUTPUT 10K SNC +s 37
pin ® < AN -1 Rl HCC
$ 68K
/77

5. Improvement of S/N Ratio in Area C shown in Fig. 3

In Area G shown in Fig. 3, the S/N ratio is further worsened. Its improvement should be performed by the IF
muting. The KA22441 can be enumerated as an IC which can vary ghi IF muting linearly. The S/N-ratio improve-
ment effect of the KA2262 can further be enhanced if the KA2262 is used together with the KA22441.

6. Use of HCC Terminal for the Muting Functioin

In the event that the removal of high-frequency noise is not required when the HCC Terminal is used for a home
stereo unit, the muting can be accomplished by approx. 37dB if this HCC function is utilized for the muting function.

If the time constant is applied on the control of Pin 7, the “Fade in” and “Fade Out” operations can be per-
formed on the muting. The muting can be performed without offensiveness to the ear as alien factors such as
shock noise, are removed thereby.

KA2262
4 97 MUTE SWITCH
AAA o °
vy d
2V<VB<5V
50~ 1004 -
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KA2262 LINEAR INTEGRATED CIRCUIT

7. Stop Method of VCO

When a voltage higher than 7V is applied to the HCC Terminal (Pin 7), the oscillation of VCO can be. discon-
tinued, resulting in the monaural mode. At this stage, both the SNC and HCC are in the OFF status.
The relationships between the incoming current and Pin 7 applied voltage are shown in Fig. 11.

8. Separation Control Terminal

The control of separation is implemented by controlling the level of the main signal.
The range of separation of the controllable input compost signal (Sub-signal/main signal ratio) is approx. the
one shown in the following formula:

_ . Sub signal level 0.7<m<1.25

m
Main signal level (At peak level)

AN EXAMPLE OF S/N IMPROVEMENT IN A WEAK ELECTRIC
FIELD MADE BY THE KA2262 SYSTEM
ANTENNA INPUT (dBy)

-20 0 20 40 60 80 dBy
Af=22 5KHZ
0
=
-10 - T\
N\

Stereo S/N — 5

Y
\
S/N (dB) -20 NN -
—) \\ /
| \ . y
-30 1
improvement % \Monaural SIN .
of SN made by | J IF Stage signal
\

HCC and SNC \ meter output

D
o

SIGNAL METER OUTPUT VOLTAGE (V)

- -40
g % ~X
S -
w 100 50
w — SNC (Sep) &
2 go| -50 . 2 40 B
= HCC : =
3 9 . 30 O
£ 40| -60 / b 1 %208
& /\ 0 &
o| -7 o o %

Fig. 3
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KA2262 LINEAR INTEGRATED CIRCUIT

CHART DIAGRAM USED FOR OBTAINING STEREO
CHARACTERISTICS FROM SNC CHARACTERISTICS

\\\ +26

N~ (¢)

S 124

2nd Sector N

1st Sector

N\ r2.2

N 20

18

16

3 114

IF METER OUTPUT VOLTAGE (V)

(@ 1.2

4 10
(Characteristics of IF Meter)
5y 08 KA22441

(%)
A,
o 106
er/S,/ )
s

0.4

SEP (dB) 0.2 ANTENNA INPUT (dBp)
40 30 20 10 10 20 30 40

——

3rd Sector 4th Sector

(dB)

(Stereo S/N
improvement

5120 characteristics)

IMPROVEMENT OF S/N

30

(Separation-S/N Characteristics)

20 }40

30 SIN (dB)

Fig. 8
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LINEAR INTEGRATED CIRCUIT

WORKING AREA OF SNC AND HCC
m;sum INPUT (dBy)
W

-20 80
° T 1
“;-*‘/ =22 5KHz
A
-10 ’ S
‘\

Q N, | Stereo SIN
5-20 SN - Va
@ \
w LY
@ \ J
o .
2 -3 "
e N
3w
z Signal meter
@ output voltage
g -850 AY
K4 N,
& ‘\~

s N—

/
-7
] B A
IFMUTING AREA| HCC 'SNC AREA!
AREA o,

SIGNAL METER OUTPUT VOLTAGE (V)

Sep(dB), SEPARATION

RELATIONSHIPS BETWEEN SEPARATION
AND S/N IMPROVEMENT

™N

™N

05 1 5 10 20
S/N(dB), SIGNAL TO NOISE RATIO
Fig.5

SNC CHARACTERISTICS (SUB-LEVEL) KA2262 SNC CHARACTERISTICS  SNC CHARACTERISTICS (SEPARATION)

Fig. 61
g
< 100
g Vel
g /)
5 80
: /
B 60
L/
: /

L/

o 04 08 1V v

VilV), PIN 8 VOLTAGE

SNC/HCC CONTROL PIN CURRENT

04

Isne

\

Isne, lucefuA), SNC/HCC CONTROL PIN CURRENT

o 2 4 6 8 Vv
VAV), Ve(V), PIN 7, 8 VOLTAGE
Fig.7

dB
Fig. 6-2
60
g @ 7
P
: /
g 40
&
5 %
-9
5 /
. /
10
0 4/
0 04 08 12 18V
Fig. 6 Vs(V), PIN 8 VOLTAGE
KA2262 HIGH-CUT CONTROL
CHARACTERISTICS
{dB) ]’
: L
[ U De-emphasis
High-cut rate
Zz 10
8 N\
<
2 0% Vet
w 0
-20 50% Ve |
§
o
2
Z 100% Vos__|
-40 L—J
. 11
100 5 1K 3 5 10K 2 3
{(Hz), FREQUENCY
Fig.9
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KA2262 LINEAR INTEGRATED CIRCUIT

CHARACTERISTICS OF CURRENT AT VCO
KA2262 HCC CHARACTERISTICS STOP FUNCTION CONTROL TERMINAL

06

o Voo w1V

/

04

HIGH-CUT RATE (%)
8
IAu&), PIN 7 CURRENT

02
80 /
00 _/ /
0 04 08 12 18 0 4 8 12 16 20

VAV), PIN 7 VOLTAGE VC%ST::P %)
Fig. 10 9.
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KA2263 LINEAR INTEGRATED CIRCUIT

9 sip

FM STEREO MULTIPLEX DECODER

The KA2263 is a monolithic integrated circuit consisting of a
phase locked loop FM stereo demodulator. It was designed for
use in car stereos, cassette recorders and other equipment.

FEATURES

* Wide operating supply voltage range (3V~12V).
* High pilot lamp ON sensitivity.
Vi (on)=9mV (Typ).
¢ Built-in stereo indicator lamp drive circuit.
Maximum lamp current: 20mA (continuous).
¢ High channel separation: Sep=45dB (Typ).
e Low distortion
THD=0.08% (Typ) at V;=200mV.
* VCO stop and stereo lamp turn off are simultaneously operated by
connected pin 7 to Vcc.

e Minimum number of external parts required. ORDERING INFORMATION
Device |Package|Operating Temperature
TYPICAL APPLICATION CIRCUIT KA2263 | 9 SIP

-20 ~ +70°C
KA2263G | PELLET

H

B
- 233, 1000 &,

172 F—

4
104,
i d PHASE T veo
AF . —
INBUT DETECTOR pbe 76KHz 1”2

I
19KHz <90° | .{
B

PHASE STEREO
t— bETECTOR TRIGGER himeH oo
f 19KHz < 0°
38KHz

STEREO
DECODER

REGULATOR

SW 1: VCO STOP SWITCH
SW 2: 38KHz MONITOR SWITCH
OUTPUT QUTPUT vee

Fig. 1

& SAMSUNG

Electronics




KA2263

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 12 \

Lamp Voltage Viamp 16 \Y
I 20
Lamp Current (continuous) mA
IL (peak) 40 mA
Power Dissipation Pqg 500 mw
Operating Temperature Topr -20~ +70 °C
Storage Temeprature Tstg —-40~ +125 °C
*Derated above T, =25°C in the proportion of 4mW/°C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Ve =8V, f=1KHz, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max | Unit
Quiescent Circuit Current lce V=0 11 18 mA
Input Impedance R 33 KQ

. L+R=90%, P=10%,
Maximum Input Level Vi (max) THD=1% 550 mv
) L+R=180mV
Channel Separation Sep P=20mV 36 45 dB
) Mono THD 1 V;=200mV 0.08 0.3 %
Total Harmonic  r—- = L+R=1g0mv -
Distortion THD 2 +R=350m 0
Stereo P _20mV 0.08 Yo
\Voltage Gain Ay V;=200mV -20 0 +2.0 dB
Channel Balance cB V;=200mV 0 1.5 dB
rLamp ON Levgl Vi (on) | Pilotonly 9 15 mv
Lamp OFF Level Vi (off) | Pilot only 2 6 mv
Lamp Hysteresis HY 3 i mv
, L 19KHz L+R=180mV 34 dB
Carrier Leak e e CL
| 38KHz P=20mV 42 dB
KA2263
o U 2] 8] 4 5 s 7 LEB L) coar LoH
3 8 14 13 H [~ output
INPUT + i g a2 glel ]38 g Co 474 LPF o
1 cs |8 8K e+ 18] Lo )® i © outpuT
C233 T s ?}(7 g g & & £33
o
Y

vee

Fi

* POLYESTER FILM CAPACITOR

9.2
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KA2263 LINEAR INTEGRATED CIRCUIT

External Components (Refer to Test Circuit)

1. Input coupling capacitor (C)
The recommended value is 10uF. If smaller values than 10xF are used, low frequency separation will worsen,
and if larger values are used, pop noise occurs strongly.

2. Low pass filter (C;, Cs, Ry)
This is the low pass filter fr the PLL, which is determined the capture range and THD at low frequency.
3. VCO network (Cs, Rz, Ry)
The VCO free running frequency is adjusted by connecting a frequency counter to monitor the 38KHz output
of Pin 6.
4.: Decoder output (Pins 8, 9)
These components provide R and L channel output load circuits. The recommended circuits as follows:

(8) 47
9 . _L S LPF O Output
00154 NL 19KHz <5508
; 38KHz <55dB
5. Lamp sensitivity control (Rq)

Lamp on level can be.controlled by this resistor.

OUTPUT CURRENT —SUPPLY VOLTAGE SEPARATION —FREQUENCY

QUIESCENT CIRCUIT CURRENT TOTAL HARMONIC DISTORTION

20 T 20 I l ‘ ‘

8 18 [ TTT
- " Veo =8V 100
g 16 - RL=33KD
E E 09 |—L+R=908 90

14 P=10%

g 1% — E % os o 3
a2 4 E
2 ” S 12 07 n 8
] —— s g =
"5' 10 e 10 § g 08 80 3-
# & ISos 0 B

8 —4 89 2 Sep s
NP § B o 8
A o8 3 s P
H /[ £ 03 T > %
q 4 ; 04 -] THD Lt
. E o2 20

2 —— 02 01 10

0 [} 0 0

3 4 5 6 7 8 9 1 " 12 1 0 235 10 23 5 1K 23 5 10K
Vec (V), SUPPLY VOLTAGE 1 (Hz), FREQUENCY
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KA2263

LINEAR INTEGRATED CIRCUIT
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KA2264

FM STEREO MULTIPLEX DECODER

The KA2264 is a monolithic integrated circuit consisting of a phase

locked loop FM stereo demodulator. It is designed for use in 3V radio
cassette recorders.

FEATURES

¢ Low voltage operation: Vcc =1.8V ~ 5V.

« Excellent space-factor: 9 SIP/16 SOP.

* Minimum number of external parts required.

* Easy monitoring of VCO free running frequency is available at
Pin 6.

¢ High pilot sensitivity: V. (on)=9mV (Typ).

¢ Lamp drive current: max lamp current=8maA.

* VCO stop and stereo lamp turn-off are simultaneously operated
by connecting Pin 7 to Vcc.

LINEAR INTEGRATED CIRCUIT

9 sIP

16 SOP

ORDERING INFORMATION

Device |Package |Operating Temperature
BLOCK DIAGRAM KA2264 9 SIP
KA2264D | 16 SOP -20 ~ +70°C
KA2264G | PELLET
LPFI
+ + 1000P
Tu 1K a3 10K
LPF1
10K/ yco CONTROL
(16) 3)
2 4
(1a,
INPUT 56K
+
PHASE VCO | ;
DETECTOR pe 76KHz 2 2
19KHzZ < 90° ;
|
10K ‘——‘
PHASE STEREO L]
™1 DETECTOR TRIGGER SWITCH v
| 19KHz<0°
38KHz
STEREO VOLTAGE
| DECODER KJ\ REG
7 () s
8N~ LpF2 @ ~ GND a
&
T 560  SwW2
001 e sT
" povp: LAMP
LO oureur RO L
COUNTER
220K
76KH
SW1: VCO STOP SWITCH z CHECK vee
SW2: 76KHz MONITOR SWITCH ) () KA2264D
Fig. 1
371
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KA2264

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 6 \"
Lamp Voltage Viame 8 \
Lamp Current lLamp 8 mA
. KA2264 500
Power Dissipation Py mw
KA2264D 350
Operating Temperature Topr -20~+70 °C
Storage Temperature Tsig -40~+125 °C
* Derated above T,=25°C in the proportion of 4mW/°C (KA2264D: 2.8mW/°C)
ELECTRICAL CHARACTERISTICS
a=25°C, Vcc =8V, f=1KHz, unless otherwise specified)
Characteristic Symbol Test Conditicns Min Typ | Max Unit
Circuit Current lee V=0 4.5 8.0 mA
Input Resistance R 10 KQ
Qutput Resistance R, 4.0 5.0 6.0 KQ
Maximum Input Leve: Vi (max) | L+R=90%, P=10% 400 mw
Stereo | f=1KHz, THD=5%
f=100Hz 35
L+R=180mV
Channel Separation Sep P=20mV f=1KHz 30 35 dB
f=10KHz 35
Total Harmonic Mono THD1 | Vi=200mV 0.4 1.0 "
. . (1)
Distortion Stereo THD2 | L+R=180mV, P=20mV 0.5
Voltage Gain Av V; =200mV -6.5 | -50 | -85 dB
Channel Balance cB V; =200mvV 0 15 dB
ON Vi (on) . 9 15
Lamp Level Pilot only mv
OFF V. (off) 2 6
Lamp Hysteresis HY 3 mv
Capture Range CR P=20mV +3 %
19KHz P=20mV 32
Carrier Leak CL e -— dB
38KHz L+R=180mV 60
P=20mV
- ] L+R=160mV
R :
SCA Rejection Radio SCA Rq; SCA=20mV 80 dB
fsc;\ =67KHz
. . . V;=200mV
Signal to Noise Ratio SIN Ry =6200 82 dB
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KA2264 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1

B.PF.
19KHz < -55dB
38KHz = -55dB

KA2264 (FM MPX)

HRORRRE

IN Swa-1
o 2 C1 R1
+
10p 56K
Rg €620
Ce 2 33u g R3
+ S
J g
[ e
? Ew *Ca
Rz 31K Re
*POLYESTER FILM CAPACITOR
VCO CHECK
Fig. 2
TEST CIRCUIT 2
INO——O SW3 cs c7
c1 H+ 0.01u ==001y
m o
c8 °
10 H 88 |—o
R1 2 56K 47y ' L ouT
Rg £ 620 + ©9 NN
g
i L2 o
47 o8 R OUT
16 5] [1a] [93] [32] [11] [10 rg—l
KA2264D (FM MPX)
] L] [a ] Le] [s] [e] UH L]
LED
C2m 3.3, R3 $ 1ok l
+ s 2
CSﬁ%w ‘caE=g 5= 1y /swi
R2 3 1K R4 ‘E)fox R5 $ 560
<
O Vce
o
Sw2 +
VCO CHECK C10332 470
R6 $ 220K
Fig. 3
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KA2264 LINEAR INTEGRATED CIRCUIT
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KA2264

LINEAR INTEGRATED CIRCUIT
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KA2265 LINEAR INTEGRATED CIRCUIT

VCO NON-ADJUSTING FM STEREO
MULTIPLEX DECODER

The KA2265 is a monolithic integrated circuit consisting of a VCO
non-adjusting FM stereo demodulator with a phase locked loop. It is
designed for use in home stereos and portable Hi-Fi systems.

FEATURES

¢ Non-adjusting VCO: non-adjusting of free-running frequency.
e Excellent temperature characteristics of VCO: +0.1% (Typ) a1
+50°C.
« Excellent stereo high frequency distortion. (f=10KHz: 0.06% (Typ)).
¢ Excellent distortion: f=1KHz, V,=300mV, mono: 0.025% (Typ).
stereo: 0.02% (Typ).
* High S/N: 91dB (Typ) (mono V,=300mV, LPF).
92dB (Typ)(mono V,=300mV, IHF BPF).
* High gain: about 8.5dB.
 Wide dynamic range: mono 800mV (f=1KHz, THD=1%)
* Good ripple rejection: 34dB (Typ)-

16 DIP

- ORDERING INFORMATION

» Operating voltage range: Vcc =6.5V ~14V Device |Package |Operating Temperature
KA2265 16 DIP —-20 ~ +70°C
BLOCK DIAGRAM vee
VCO STOP Rg
R7
1K
C7 =.Vs
456KHz X-tal (]
/; 16 11 =10 w
f . [
LAMP
0sc PILOT DET DRIVER
I
SYMMETRICAL
REACTANCE VCO STOP Ifa:v(I;Fc’;ER
CIRCUIT
i [ I 1
. FF F FF STEREO
FF 38KHz 19KHz 2 90° || 19KHz < 0° SWITCH

DECODER
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KA2265 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T2=25°C)

Characteristic Symbol Value Unit
Power Supply Voltage Vee 16 \
Lamp Current I 30 mA
Power Dissipation Py 480 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C
e

ELECTRICAL CHARACTERISTICS

(Vec =12V, f=1KHz, T,=25°C, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ | Max | Unit
Circuit Current lce V=0 18.5 28 mA
L
f=100Hz 45
. P=30mV, -
Channel Separation Sep L+R=270mV f=1KHz 40 55 dB
f=10KHz 42
f=100Hz 0.025 | 0.15
P =30mV
Total Harmonic Stereo THD1 | R oromy| f=1KHz 0.02 %
Distortion f=10KHz 0.06 | 0.15
Mono THD 2 | V;=300mV 0.025 0.15
Output Voltage Vo V; =300mV 500 730 1000 mv
Channel Balance cB Vi =300mV | o 1 dB
Lamp ON Level V. (on) | Pilot Level 4 | 8 17 v
Lamp Hysteresis HY ‘ 3 dB
Capture Range CR P=30mV f?g %
. ) ) Vi =200mV
Signal to Noise Ratio SN Ry=5.1KQ 80 91 dB
Input Impedance Ri 20 KQ
Maximum Input Level Vi (max)| Mono, THD=1% 700 800 mv
Carrier Leak CL P=30mV, L+R=270mV 31 dB
| VCO Stop Voltage VCOuop 5.5 Veed | V
Ripple Rejection RR 34 | dB
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KA2265

LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION:-INPUT VOLTAGE
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KA2265

LINEAR INTEGRATED CIRCUIT
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KA2265

LINEAR INTEGRATED CIRCUIT

SEPARATION-AMBIENT TEMPERATURE|
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KA2265

LINEAR INTEGRATED CIRCUIT

SEPARATION-SUPPLY VOLTAGE
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KA2266

LINEAR INTEGRATED CIRCUIT

MPX FOR CAR STEREOS

The KA2266 is a monolithic integrated circuit consist-
ing of a phase locked loop FM stereo demodulator with
pilot canceller. It is designed for use in car stereos.

FEATURES

* Built-in pilot-cancelling circuit

 Stereo noise controiling (SNC)

* High-cut controlling (HCC)

« With separation control terminal

e Stereo-monaural automatic conversion

* Stopping of VCO oscillation

* Power supply ripple rejection: 35dB typ.

* Low distortion: THD =0.05% typ. at V,=300mV, mono.
* Wide operating voltage range: Vcc = 6.5V ~ 14V

BLOCK DIAGRAM

16 ZSIP

ORDERING INFORMATION

Device |Package|Operating Temperature
KA2266 |16 ZSIP -20 ~ +70°C

CZ Buffer oy DETECTOR vee
1 1
VOLTAGE VCO STOP
REGULATOR — FF FF || FF
19K 20° 19K < 90° 38K piLOT 13
9 CANCEL
SuB- MAIN
DEMODULATION
HIGH PILOT
MATRIX cut || Hee SNC " DETECTOR |1 TRIGGER DRIVER
Js\ f; fk 12 11 fwL
Y hd

Fig. 1
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KA2266

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta =25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Lamp Driving Current (Ta<45°C) I 40 mA
Power Dissipation Py 520 mw
Operating Temperature Topr —-20 ~+70 °C
Storage Temperature Tsig —40 ~+125 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vcc =10V, f=1KHz, V;=300mV, L+ R =90%, pilot =10%, Ry=20KQ, unless otherwise specified) N
Characteristic Symbol Test Conditions Min Typ Max Unit
Circuit Current lee V,=0 22 28 mA
Channel Separation Sep 40 50 dB
Total Harmonic Mono THD;4 Vi = 300mV 0.05 0.2 %o
Distortion Stereo THD, Main 0.05 0.2 %
Lamp on Level V. {on) L+R=90%, P=10% L_GO 85 120 mV
Hysteresis HY 6 dB
Capture Range CR P=30mV +3 %
Output Signal Level Vo Sub 150 215 300 mV
Ry = 20KQ 68 74 dB
SIN Ratio SIN —
Ry = 10KQ 70 78 dB
Input Resistance (Pin 3) Ri 20 KQ
SCA Rejection Ratio SCARe; 80 dB
THD =1%, Ry=20KQ 700 900 mV
Maximum Input Level Vi (max) -
THD =1%, Ry = 10KQ 450 mV
—_ R - [
SNC Output Attenuation SNCury | poogV Lo R=%0% —85 | —30 | —03 | dB
—_ —R= o,
SNC Output Voltage SNC Vo | 8500V, L-R=90% 5 mv
=10%
p— p— 0,
L HCCarn1 ,\,/1’1322’ L+R=90%, -15 | -09 | -05 dB
HCC Output Attenuation V7=V L1 A= 90%
= y + = ,
HCCum2 | p_ 10, ¢ -20 0 dB
Ripple Rejection RR 35 dB
VCO Stopping Voltage VCOsiop 7.3 Y
Channel Balance CB 0.5 15 dB
Carrier Leak CL 20 25 dB
383
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KA2266 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

KA2266

100K 7

Control

=/7 oav | sov A
== 1500p 0.047,

+ 0.1V Vee
47u Il____.

of Separation

»

1
3300p pilot cancel adjust
[} .
Composite input
3.3K
+
H— ~ BL-13
R
10u
- i
0.015 I 3.3K 3.3K.7|_0A015,L 3.3
3.3K
ﬂﬂ A BL-13
L
104
3.3K
[ |
Ay=0dB |

; It has a 100KHz bandwidth, 0.01% or better
distortion factor, and 330K or higher input
impedance.

Fig. 2
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' KA2266 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

output L R
0O 0O ax
Vee Vee
o] 1 /g\ém lfi
-‘_;7 0.015, 1000
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0,01, '_l_l
; 0.0154 /77
O—O+EO—E—C Om i
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- F\mK I 0.0334
0.047u GIBOP 1 2.2K
1
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680p <E X T
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2 .
20k 3 '_;;“K R= 27
1200p € E wy f ‘77-]7
| - 2
AA,
217k o 56K
68p < 7
4,7;12% _| 3‘.9K pilot cancel
Yy
7\ /& _LO.OI# J_esoop
Y ; ) . (i) 4% (o) {9—
T\ OUT U/ U OO\

AAA)\

E\E)OK

KA2272
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&=
2
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J-

+
77 100u

/J7 INPUT
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Fig._ 3
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KA2271

LINEAR INTEGRATED CIRCUIT

D0

DOLBY* B-TYPE NOISE REDUCTION
PROCESSOR

The KA2271 is a monolithic integrated circuit designed
for use in Dolby*B-type noise reduction systems.

FEATURES

* Few external components

* Low power consumption (typ lcc =4.3mA)
o High crosstalk rejection ratio

« Built in NR-switch, REC/PB-switch

o Recommended supply voltage: 8V ~ 16V

BLOCK DIAGRAM

16 DIP

ORDERING INFORMATION

Device | Package | Operating Temperature
KA2271 | 16 DIP —30~ +85°C
RECIN2  PBIN2 PB OUT2 REC OUT2
) N\ £\
9 11 14 16
\/ \
BUFFER VCA & HPF
t
ar (12 ? — RMS 49 RIPPLE
7 VOLTAGE DETECTOR \/ FILTER
REGULATOR ‘
GAIN [/
\5) R-CONSTANT
FACTOR
13
NR sw CONTROL
rip swi{'4 SWITCH 77
RMS /2> RIPPLE
o DETECTOR \{/ FILTER
o) *
: ,r_o BUFFER VCA & HPF |—¢
: % G O—
\J o/ \
RECIN1  PB IN1 PB OUT1 REC OUTY

*; “Dolby” and double-D symbol are trademarks of Dolby Laboratories Licensing Corporation.
This I.C. is available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, from whom

licensing and application information must be obtained.
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KA2271

LINEAR INTEGRATED CIRCUIT

PIN CONFIGURATION

RIPPLE FILTER | 2

REC/PB CONTROL E

ABSOLUTE MAXIMUM RATINGS (ta=25°c)

REC OUTPUT E
PB OUTPUT1 E

R-CONSTANT E

PB INPUTY E
GND E
REC INPUT1 E

16 | REC OUTPUT2

15 [ RIPPLE FILTER

14| PB QUTPUT2
13 | NR CONTROL INPUT \
12 ' RIPPLE FILTER

11| PB INPUT2

E Vee
E REC INPUT2

Characteristic Symbol Value Unit
Supply Voltage v 16 \"
Power Dissipation Pqy 750 mwW
Operating Temperature T, ~-30~ +85 °C
Storage Temperature Tstg —-40~ +125 °C

Note: Derated above Ta=25°C in the propation of 10mW/°C
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KA2271

LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vec =12V, f=1KHz, 0dB =245mV (- 10dBm)- at REC OUT, unless otherwise specified)

& SAMSUNG

Electronics

Characteristic Symbol Test Conditions Min Typ Max Unit
Circuit Current lec REC mode, NR-off, Viy=0 35 43 6 mA
Buffer Voltage Gain Ay REC mode, PBout =0dB 25 27 29 dB

RECout = — 25dB, f=500Hz 1.4 2.5 4.4 dB
RECout = —25dB, f=2KHz 5.5 7.0 8.5 dB
NR-REC Boost BST RECout = - 25dB, f=5KHz 3.9 5.4 6.9 dB
RECout = —40dB, f=10KHz 9.7 104 118 dB
RECout =0dB, f=10KHz -1.1 0.4 1.9 dB
NR-Boost Balance BL NR-REC boost CH to CH ratio 0 1 dB
MAX. RECout level Vomax) REC mode, NR-off THD=1% 14 16 dB
REC mode, NR-off
RECout = 10dB 004 | 04 %
RECout Distortion THD REC mode. NR
mode, NR-on o
RECout = 10dB 0.04 01 %
REC mode, Rg=2.2K -
NR-effect S/IN SIN Filter = CGIRIARM 65 69 dB
NR-off
OUTPUT =0dB -70 -65 dB
Crosstalk CcT PB to REC
CH to CH, NR-off
OUTPUT =0dB -7 -85 dB
Input Impedance Zin 30 47 60 KQ
Switch Control VG High mode 24 \
Voltage Low mode 0 0.4 v
) REC mode, NR-off
REC Vi RECout = 0dB 19.5 245 31.0 mV
Input Level PB mode. NR-off
. mode, NR-0
PB Vi RECout = 0dB 19.5 245 31.0 mV
REC mode, NR-off
Output Level Vout RECout =0dB 489 549 616 mV
Testpoint = PB output
388



KA2271 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

1w 1
“ REC
REC ”
OUTPUTH 0.68y: (10%) 0.685 (10%) OUTPUT2
W 1
- (e} N [3] 14 ha Pe
OUTPUT1 N L] OUTPUT2
100K 100K
—T¢] ka22r1 [rel——
1] m
1uF |i E[ 1 o8
o N+ v — +
INPUTY N L] 1] INPUT2
22K = prs 2.2K
” {7] ]—T " .
REC N+ Iry 1 Y
INPUT1 o N li | °] N —0 INPUT2
2.2K 39K " 2.2K
/7}2%) 100y
Q Vece
RIP lij NR
ON

REC O- O

APPLICATION NOTE

1) POWER SUPPLY
The KA2271 can be operated at 8V — 16V in case of single and =4V ~ =8V in dual power supply.

E]—————O GND

E KA2271

+VeB

I:JTL:J

O - Vee

Dual power connection

& SAMSUNG
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KA2271

LINEAR INTEGRATED CIRCUIT

2) SWITCH CONTROL VOLTAGE

All function of KA2271 are controlled by internal electronic switchs. The function switch is operated by D.C. voltage
of NR and R/P control pins.

NR, R/P Vy \A
PB REC
Condition
NR-off NR-on
Single Power Dual Power
2.4V<Vy Vi Vee + 2.4V
0.4V2V|_ VEE+0.4V2V|_

3) REFERENCE LEVEL

The reference output level of Dolby noise reduction system is defined as Dolby level. The Dolby level of KA2271
is 245mV (—10dBm) at f =400Hz.
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KA2271

LINEAR INTEGRATED CIRCUIT

45
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(ENCODE) CHARACTERISTIC
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KA2271 LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION (REC) RIPPLE REJECTION (REC)
1 T : 0
[ Veg=12V %
[ NR-off |
| REC MODE -
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z -2
S
g ° \
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g 01 d -30
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g ™
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N - N i
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-8 -4 0 4 8 12 16 20 24 100 1K 10K 20K
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KA22711

LINEAR INTEGRATED CIRCUIT

00

DOLBY* B-TYPE NOISE REDUCTION
PROCESSOR '

The KA22711 is a monolithic integrated circuit designed
for use in Dolby*B-type noise reduction systems.

FEATURES

¢ Few external components

¢ Low power consumption (typ lcc =4.5mA)
* High crosstalk rejection ratio

¢ Built in NR-switch, REC/PB-switch

* Recommended supply voltage: 5V~ 16V

BLOCK DIAGRAM

16 DIP

ORDERING INFORMATION

Device 1 Package

Operating Temperature

KA22711| 16 DIP -30~ +85°C
RECIN2  PBIN2 PB OUT2 REC OUT2
9 " {12} 16
J N\
BUFFER VCA & HPF
Vece L
RIR @ v ? RMS 15} RIPPLE
OLTAGE DETECTOR FILTER
REGULATOR T
GAIN
5 ) R-CONSTANT
FACTOR \
NR sw @ CONTROL
- SWITCH F‘}
[l] — RMS /‘2> RIPPLE
ol b - DETECTOR \{/ FILTER
GND C7> L
o BUFFER VCA & HPF  —
8 D) e AS\ ‘CD——
oS A\ A\
REC IN1  PB IN1 PB OUTY REC OUT1

*; “Dolby” and double-D symbol are trademarks of Dolby Laboratories Licensing Corporation.
This I.C. is available only to licensees of Dolby Laboratories Licensing Corporation, San Francisco, from whom

licensing and application information must be obtained.
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KA22711 LINEAR INTEGRATED CIRCUIT

PIN CONFIGURATION

REC OUTPUTY E 16 | REC OUTPUT2
RIPPLE FILTER | 2 15| RIPPLE FILTER

PB OUTPUTI [ 3 12] PB OUTPUT2

REGIPB CONTROL E 13| NR CONTROL INPUT
R-CONSTANT E E RIPPLE FILTER
PB INPUTY E 11| P8 INPUT2
GND [ 7 E Veo
REC INPUT1 | 8 \_T_l REC INPUT2

ABSOLUTE MAXIMUM RATINGS (ta=25°c)

Characteristic Symbol Value Unit
Supply Voltage \ 16 \
Power Dissipation Pq 750 mw
Operating Temperature T ~30~ +85 °C
Storage Temperature Tstg —40~ +125 °C

Note: Derated above Té=25°C in the propation of 10mW/°C
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KA22711 LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Ve =6V, f=1KHz, 0dB =245mV (—10dBm) at REC OUT, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Circuit Current lcc REC mode, NR-off, Viy=0 3.5 4.5 6 mA |
Buffer Voltage Gain Av REC mode, PBout =0dB 19 21 23 dB ‘

RECout = —25dB, f =500Hz 1.4 29 4.4 dB
RECout = —25dB, f=2KHz 5.5 7.0 8.5 dB
NR-REC Boost BST RECout = - 25dB, f=5KHz 3.9 5.4 6.9 dB
RECout = —40dB, f=10KHz 9.1 10.4 119 dB
RECout =0dB, f=10KHz -1.1 0.4 1.9 dB
NR-Boost Balance BL NR-REC boost CH to CH ratio 0 1 dB
MAX. RECout level Voiman REC mode, NR-off THD=1% 14 15 dB
REC mode, NR-off
RECout = 10dB 0.04 0.1 i
RECout Distortion THD REC 4o NR
mode, NR-on o
RECout = 10dB 004 1 01 o
REC mode, Rg=2.2K
NR-effect SIN SIN Filter = CCIRIARM 65 69 dB
NR-off
OUTPUT =0dB -75 —65 ds
Crosstalk CT PB to REC
CH to CH, NR-off
OUTPUT =0dB -6 | -62 | dB
Input Impedance Zin 30 47 60 KQ
Switch Control High mode 24 v
vC
Voitage Low mode 0 0.4 v
. REC mode, NR-off
REC Vi RECout = 0dB 19.5 245 31.0 mV
Input Level PB mode. NR.off
A mode, NR-o
PB Vi RECout = 0dB 195 245 31.0 mv
REC mode, NR-off
Output Level Vout RECout =0dB 218 245 275 mV

Testpoint = PB output
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KA22711

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

14 1
REC N+ ] o REC
OUTPUT1 N 0.47,: (10%) I_l 0474 (10%) OUTPUT2
100K + 2 5 +
im 1
Fe O ijf (3] 14 b Pe
OUTPUT1 M OUTPUT2
100K 100K
—E KA22711 |18}
=1 m
1uF 5 .1_2J 1u
PB N+ s me +N o™
INPUT1 2K N L] al N Vo INPUT2
: — .
1u L7_ 1_0 Tu
REC o N* IT —9-1 + REC
INPUT1 N 39K |~ ] INPUT2
2.2K o . 2.2K
7 i
—O Veo
RIP 12K J NR
REC ON

PB

APPLICATION NOTE
1) POWER SUPPLY

12K

OFF

The KA22711 can be operated at 8V—16V in case of single and +2.5V — =8V in dual power supply.

[¢]

7

8

@ KA22711

E'———O GND

QO - Vee

Dual power connection
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KA22711

LINEAR INTEGRATED CIRCUIT

2) SWITCH CONTROL VOLTAGE
All function of KA22711 are controlled by internal electronic switches. The function switch is operated by D.C.
voltage of NR and R/P control pins.

NR, R/P Vi Vi
PB REC
Condition
NR-off NR-on
Single Power Dual Power
244VSVH VHZVEE+2.4V
0.4V>V, Vee+0.4V>V,

3) REFERENCE LEVEL

The reference output level of Dolby noise reduction system is define