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ALPHANUMERIC INDEX

Device Function Package Page

KA33V Silicon Monolithic Bipolar Integrated Circuit Voltage TO-92 Vol. 2
Stabilizer for Electronic Tuner
KA201A Single Operational Amplifier 8 DIP/8 SOP Vol. 2
KA219 Dual High Speed Voltage Comparator 14 DIP/14 SOP Vol. 2
KA301A Single Operational Amplifier 8 DIP/8 SOP Vol. 2
KA319 Dual High Speed Voltage Comparator 14 DIP/14 SOP Vol. 2
KA331 Voltage to Frequency Converter 8 DIP/8 SOP Vol. 2
KA336-5.0/12.5 Voltage Reference Diode TO-92 Vol. 2
KA337 1A Negative Adjustable Voltage Regulator TO-220 Vol. 2
KA340 1A Positive Voltage Regulator TO-220 Vol. 2
KA350 3 A Adjustable Positive Voltage Regulator TO-3P Vol. 2
KA431 Programmable Precision Reference TO-92/8 DIP/8 SOP | Vol. 2
KA710C/l High Speed Voltage Comparator 14 DIP/14 SOP Vol. 2
KA711C/ Dual High Speed Differential Comparator 14 DIP/14 SOP Vol. 2
KA733C Differential Video Amplifier 14 DIP/14 SOP Vol. 2
KA1222 Dual Low Noise Equalizer Amplifier 8 DIP 79
KA2101 TV Sound IF Amplifier 14 DIP 443
KA2102A TV Sound System 14 DIP H/S 448
KA2103L Sound Mute System for TV 8 SIP 452
KA2104 Auto Power Off and Sound Mute System for TV 9 SIP 455
KA2105 Limiter Amplifier and Detector for a TV SIF 9 SIP 459
KA2106 Dual Sound Multiplex for a TV SIF 16 DIP 463
KA2107 DC Volume Tone Control Circuit 12 SIP 467
KA2130A TV Vertical Deflection System 10 SIP H/S 471
KA2131 TV Vertical Output Circuit 10 SIP H/S 474
KA2133 1 Chip Deflection System 16 DIP H/S 478
KA2134 Color TV Deflection Signal Processing IC 18 DIP 482
KA2135 Horizontal Signal Processing IC 12 SIP 487
KA2136 Low Noise TV Vertical Deflection System 12 ZDIP/F 491
KA2137 TV Horizontal Processor 16 DIP 498
KA2138 Deflection Processor for CRT Display 20 DIP 509
KA2153 Video Chroma Deflection System for a Color TV (NTSC) 42 DIP 513
KA2154 Video Chroma Deflection System for a Color TV 42 DIP 524
(PAL/NTSC)

KA2155/56 Video Chroma Deflection System for a Color TV (NTSC) 30 SDIP 545
KA2181 Remote Control Pre-Amplifier 8 SIP 551
KA2182/83 Remote Control Pre-Amplifier 8 SIP: 554
KA2184 Remote Control Pre-Amplifier 8 SIP 557
KA2186 Video Switching Circuit for TV 8 DIP 561
KA2201 1.2W Audio Power Amplifier 8 DIP 83
KA2201B 0.5W Audio Power Amplifier 8 DIP 87
KA2206 2.3W Dual Audio Power Amplifier 12 DIPIF 90
KA22062 4.5W Dual Power Amplifier 12 SIP HIS 98
KA22063 4.5W Dual Power Amplifier 12 SIP H/S 105
KA2209 Dual Low Voltage Power Amplifier 8 DIP m
KA2210 5.5W Dual Power Amplifier 12 SIP HIS 114
KA22101 23W Power Amplifier 12 SIP HIS 119
KA2211 5.8W Dual Power Amplifier 12 SIP HIS 126
KA2212 0.5W Audio Power Amplifier 9 SIP 131
KA2213 One Chip Tape Recorder System 14 DIP H/S 136
KA22131 Dual Pre-Power Amplifier for Auto Reverse 24 SOP 143




ALPHANUMERIC INDEX (continued)

- Device Function Package Page
KA22134 Dual Pre-Power Amplifier with DC Volume Control 16 DIP 150
KA22135 Dual Pre-Power Amplifier and DC Motor Speed Controller | 22 SDIP 155
KA2214 1W Dual Power Amplifier 14 DIP H/S 160
KA2220 Equalizer Amplifier with ALC 9 SIP 165
KA2221 Dual Low Noise Equalizer Amplifier 8 SIP 170
KA22211 Dual Low Noise Equalizer Amplifier 8 SIP 174
KA2223 5 Band Graphic Equalizer Amplifier 16 DIP 178
KA22231 5 Band Dual Graphic Equalizer Amplifier 28 SOP 184
KA22232 3 Band Dual Graphic Equalizer Amplifier 20 SOP 188
KA22233 3 Band Dual Graphic Equalizer Amplifier 22 DIP 192
KA22234 5 Band Dual Graphic Equalizer Amplifier 24 SZIP 196
KA22235 5 Band Graphic Equalizer Amplifier 18 ZIP 200
KA2224 Dual Equalizer Amplifier with ALC 14 DIP 205
KA22241 Dual Equalizer Amplifier with ALC 9 SIP 212
KA22242 Dual Equalizer Pre-Amplifier with ALC 10 SIP 217
KA2225 Dual Pre-Amplifier for 3V Using 16 DIP/16 SOP 225
KA22261 Dual Equalizer Amplifier with REC Amplifier 16 DIP 230
KA2228 Dual Equalizer Amplifier System 21 8ZIP 236
KA2229A Quad Equalizer Amplifier for Double Cassette 24 SDIP 246
KA2230 9-Program Music Selector 22 DIP 251
KA2231 Audio Level Sensor 9 SIP 258
KA22421 AM 1 Chip Radio 16 DIP/16 SOP 263
KA22427 AMI/FM 1 Chip Radio 16 DIP 273
KA22429 FM 1 Chip Radio 16 SOP 282
KA2243 AM/FM IF System 16 DIP 287
KA2244 FM IF System for Car Radio 9 SIP 293
KA22441 FM IF System for Car Stereo 16 ZIP 297
KA2245 FM IF System for Car Radio 7 SIP 305
KA22461 Electronic Tuning AM Radio Receiver for Car Stereo 19 ZIP 309
KA2247 FM IF/AM Tuner System 16 DIP 314
KA22471 FM IF/AM Tuner System 16 DIP 319
KA2248 3V FM IF/AM Tuner System 16 DIP/20 SOP 324
KA2249 FM Front End Portable Radio 7 SIP 329
KA22495 FM Front End 9 SIP/14 SOP 333
KA22496 FM Front End 9 SIP 341
KA2261 FM Stereo Multiplex Decoder 16 DIP 346
KA2262 FM Stereo Multiplex Decoder for Car Stereo 16 ZIP 351
KA2263 FM Stereo Multiplex Decoder 9 SIP 361
KA2264 FM Stereo Multiplex Decoder 9 SIP/16 SOP 365
KA2265 VCO Non-Adjusting FM Stereo Multiplex Decoder 16 DIP 370
KA2266 MPX for Car Stereo 16 ZIP 376
KA2268N One Chip TV Sound MPX 28 DIP 563

(Korea Two Carrier System)
KA22682 One Chip TV MPX Demodulater 28 DIP 571
(Korea Two Carrier System)
KA2269 TV Sound MPX for USA 42 SDIP 579
KA2270 Noise Reduction System for TV Sound 16 DIP 592
KA2272 FM Noise Canceller 16 ZIP/16 SOP 380
KA2281 5 DOT Dual LED Level Meter Driver 16 DIP 386
KA2283 5 DOT Dual LED Level Meter Driver 16 DIP 389
KA2284/85 5 DOT LED Level Meter Driver 9 SIP 393
KA2286/87 5 DOT LED Linear Level Meter Driver 9 SIP 396
KA2288 7 DOT LED Level Meter Driver 16 DIP 399
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KA2303 Toy Radio Control Actuator 9 SIP 809
KA2304 Toy Radio Control Actuator 9 SIP 812
KA2305A Toy Radio Control Actuator (Rx) 12 SIP-SH 814
KA2306A Toy Radio Control Actuator (Rx) 14 DIP 818
KA2309 Toy Radio Control Actuator (Rx) 16 DIP 822
KA2310 Toy Radio Control Actuator (Tx) 9 SIP 829
KA2311 Toy Radio Control Actuator (Rx) 16 DIP 832
KA2312 Toy Radio Control Actuator (Tx) 9 SIP 837
KA2401 DC Motor Speed Controller 8 DIP 402
KA2402 Low Voltage DC Motor Speed Controller 8 DIP 408
KA2404 DC Motor Speed Controller TO-92L 415
KA2407 DC Motor Speed Controller TO-126 421
KA2410 Tone Ringer 8 DIP Vol. 2
KA2411 Tone Ringer 8 DIP Vol. 2
KA2412A Telephone Speech Circuits 14 DIP Vol. 2
KA2413 Dual Tone Multi Frequency Generator 16 DIP Vol. 2
KA2418 Tone Ringer with Bridge Diode 8 DIP Vol. 2
KA2425A/B Telephone Speech Network with Dialer Interface 18 DIP Vol. 2
KA2580A 8-Channel Source Drivers 18 DIP Vol. 2
KA2588A 8-Channel Source Drivers 20 DIP Vol. 2
KA2605 Sync Separator | 9 SIP 596
KA2606 Sync Separator || 9 SIP 600
KA2615/16/17/18 | LED and Lamp Driver 9 SIP 607
KA2651 Fluorescent Display Drivers 18 DIP Vol. 2
KA2654 Line Transceiver 8 DIP Vol. 2
KA2655/6/7/8/9 High Voltage, High Current Darlington Arrays 16 DIP/16 SOP Vol. 2
KA2803 Low Power Consumption Earth Leakage Detector 8 DIP Vol. 2
KA2804 Zero Voltage Switch 8 DIP Vol. 2
KA2807 Earth Leakage Detector 8 DIP Vol. 2
KA2911/16 Video IF System for Color TV 16 DIP 611
KA2912 Video IF Processor for BIW TV 14 DIP H/S 616
KA2913A/17 Video and Sound IF Amplifier for Monochrome 16 DIP 620

TV Receivers
KA2914A/18 Video IF + SIF System 24 DIP 629
KA2915 TV VIF & SIF & Deflection System 28 DIP 644

(IC for TV Large Integration)
KA2919 VIF + SIF System for Color TV 30 SDIP 650
KA2922/23 Video & Sound IF Amplifier for TV Sets VTR’s 20 DIP 655
KA2944 Write & Read Amplifier 28 DIP 660
KA2945 Video Amplifier 28 DIP 667
KA2981 VHF Band RF Modulator 16 DIP 673
KA2983 Switchless Recording/Play Back Amplifier 18 DIP 680
KA2988 Chroma Signal Processor 28 DIP 683
KA3524 Regulator Pulse Width Modulator 16 DIP Vol. 2
KA6101/02 Analog Interface Circuit for Teletex System 18 DIP 688
KA6201 Flexible Disk Read Amplifier 18 DIP 694
KA6202 Two Phase Stepping Motor Driver 16 DIP 705
KA7226 Dual Equalizer Amplifier with ALC 14 DIP 425
KA7500 Switchmode PWM Control Circuits 16 DIP Vol. 2
KA78S40 Switching Regulator 16 DIP Vol. 2
KA78TXX 3A Positive Voltage Regulator TO-220 Vol. 2
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KA8101 Detail Enhancer 9 SIP 709
KA8102 Write & Read Amplifier 22 SDIP 712
KA8103 Luminance Processor 48 SDIP 717
KA8104 Chrominance Processor 30 SDIP 725
KA8301 Meter Driver for VTR 10 SIP H/S 734
KA8302/12 Servo  Control Amplifier 12 SIPS 740
KA8303 VTR Digital Servo Controller 42 SDIP 744
KA8304 2-Phase DD Motor Driver 12 SIP H/S 753
KAB8306 Dual Bridge Driver 10 SIP H/S 761
KA8308 1-Chip Digital Servo Controller for VTR 30 SDIP 768
KA8401 Switchless Recording/Play Back Amplifier 24 ZIP 775
KAB8402 2-Input Switch 7 SIP 781
KA8403 3-Input Switch 9 SIP 786
KA9256 Dual Power Operational Amplifier 10 SIP H/S 431
KA9257 Dual Power Operational Amplifier 12 SIP H/IS 433
KADO0808 8 Bit up-Compatible A/D Converter with 8-Channel

Mumplexer" 28 DIP Vol. 3
KADO0809 8 Bit uP-Compatible A/D Converter with 8-Channel 28 DIP Vol. 3

Multiplexer
KADO0820A/B 8 Bit High Speed M.)-.Compatible A/D Converter with 20 DIP Vol. 3

Track/Hold Function )
KDA0800 8 Bit D/A Converter 16 DIP Vol. 3
KDA0801 8 Bit D/IA Converter 16 DIP Vol. 3
KDA0802 8 Bit D/A Converter 16 DIP Vol. 3
KF347 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
KF351 Single Operational Amplifier 8 DIP/8 SOP Vol. 2
KF442 Dual Operational Amplifier 8 DIP/8 SOP Vol. 2
KS272 Dual Operational Amplifier 8 DIP/9 SIP Vol. 2
KS274 Quad Operational Amplifier 14 DIP Vol. 2
KS555 CMOS Timer 8 DIP/8 SOP Vol. 2
KS555H CMOS Timer 8 DIP/8 SOP Vol. 2
KS556 CMOS Timer o 14 DIP/14 SOP Vol. 2
KS5410 Remote Control Transmitter 20 SOP 1789
KS5706 3 Line Drivers and 3 Line Receivers 16 DIP/16 SOP Vol. 2
KS5788 Quad CMOS Line Driver 14 DIP/14 SOP Vol. 2
KS5789A Quad CMOS Line Receiver 14 DIP/14 SOP Vol. 2
KS5803A/B Remote Control Transmitter 16 DIP/20 SOP 799
KS5805A/B Telephone Pulse Dialer with Redial 18 DIP Vol. 2
KS58C/D05 Telephone Pulse Dialer with Redial 18 DIP Vol. 2
KS58E05 Telephone Pulse Dialer with Redial 16 DIP Vol. 2
KS5808 Dual Tone Multi Frequency Dialer 16 DIP Vol. 2
KS5809 DTMF Dialer 16 DIP Vol. 2
KS5810 DTMF Dialer with Redial 16.DIP Vol. 2
KS5811 DTMF Dialer with Redial 16 DIP Vol. 2
KS5812 Quad Universial Asychronous Receiver and Transmitter 40 DIP Vol. 2
KS58A/B/C/ID19 | Tone/Pulse Dialer with Redial 22 DIP/SDIP Vol. 2
KS58A/B/C/ID20 | Tone/Pulse Dialer with Redial 18 DIP Vol. 2
KS5822 10 Memory Tone/Pulse Repertory Dialer 22 DIP Vol. 2
KS58A/B/C/D23 | 10 Memory Tone/Pulse Repertory Dialer 18 DIP Vol. 2
KS5824 Universial Asychronous Receiver and Transmitter 24 DIP Vol. 2
KS7126 3 1/2 Digit A/D Converter 40 DIP Vol. 3
KS825C02 8 Bit CMOS Successive Approximation Register 16 DIP/24 SDIP Vol. 3
KS25C03 8 Bit CMOS Successive Approximation Register 16 DIP/24 SDIP Vol. 3
KS25C04 12 Bit CMOS Successive Approximation Register 24 DIP/24 SDIP Vol. 3
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KSV3100A High-Speed A/D-DA Converter 40 DIP Vol. 3
KSV3110 High-Speed A/D-DA Converter 40 DIP Vol. 3
KSV3208 High-Speed A/D Converter 28 DIP Vol. 3
KT3040/A PCM Monolithic Filter 16 CERDIP Vol. 2
KT3170 DTMF Receiver 18 DIP Vol. 2
KT5116 u-Law Companding CODEC 16 CERDIP Vol. 2
KT8520 w-Law Companding CODEC 24 CERDIP Vol. 2
KT8521 A-Law Companding CODEC 22 CERDIP Vol. 2
KT8554 u-Law COMBO CODEC 16 CERDIP Vol. 2
KT8555 Time Slot Assignment Circuit 20 CERDIP Vol. 2
KT8557 A-Law COMBO CODEC 16 CERDIP Vol. 2
KT8564 u-Law COMBO CODEC 20 CERDIP Vol. 2
KT8567 A-Law COMBO CODEC 20 CERDIP Vol. 2
LM224/A Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
LM239/A Quad Differential Comparator 14 DIP/14 SOP Vol. 2
LM248 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
LM258/A Dual Operational Amplifier 8 DIP/8 SOP/9 SIP Vol. 2
LM293/A Dual Differential Comparator 8 DIP/8 SOP Vol. 2
LM311 Voltage Comparator 8 DIP/8 SOP Vol. 2
LM317 3-Terminal Positive Adjustable Regulator TO-220 Vol. 2
LM323 3-Terminal Positive Adjustable Regulator TO-3P Vol. 2
LM324/A Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
LM339/A Quad Differential Comparator 14 DIP/14 SOP Vol. 2
LM348 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
LM358/A Quad Operational Amplifier 8 DIP/8 SOP/9 SIP Vol. 2
LM386/S/D Low Voltage Audio Power Amplifier 8 DIP/8 SOP/9 SIP 437
LM393/A Dual Differential Comparator 8 DIP/8 SOP Vol. 2
LM567C Tone Decoder 8 DIP/8 SOP Vol. 2
LM567L Micropower Tone Decoder 8 DIP/8 SOP Vol. 2
LM723 Precision Voltage Regulator 14 DIP/14 SOP Vol. 2
LM741CIEN Single Operational Amplifier 8 DIP/8 SOP Vol. 2
LM2901 Quad Differential Comparator 14 DIP/14 SOP Vol. 2
LM2902 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
LM2903 Dual Differential Comparator 8 DIP/8 SOP Vol. 2
LM2904 Dual Operational Amplifier 8 DIP/8 SOP/9 SIP Vol. 2
LM3302 Quad Differential Comparator 14 DIP/14 SOP Vol. 2
MC1458/CII Dual Operational Amplifier 8 DIP/8 SOP/9 SIP Vol. 2
MC1488 Quad Line Driver 14 DIP/14 SOP Vol. 2
MC1489/A Quad Line Receiver 14 DIP/14 SOP Vol. 2
MC3303 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
MC3361 Low Power Narrow Band FM IF 16 DIP/16 SOP Vol. 2
MC3403 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
MC4558/C/A/l Dual Operational Amplifier 8 DIP/8 SOP/9 SIP Vol. 2
MC78XX 3-Terminal 1A Positive Voltage Regulator TO-220 Vol. 2
MC78LXX 3-Terminal 0.1A Positive Voltage Regulator T0O-92 Vol. 2
MC78MXX 3-Terminal 0.5A Positive Voltage Regulator TO-220 Vol. 2
MC79xX 3-Terminal 1A Negative Voltage Regulator TO-220 Vol. 2
MC79LXX 3-Terminal 0.1A Negative Voltage Regulator TO-92 Vol. 2
MC79MXX 3-Terminal 0.5A Negative Voltage Regulator TO-220 Vol. 2
NE555 Single Timer 8 DIP/8 SOP Vol. 2
NE556 Dual Timer 14 DIP/14 SOP Vol. 2
NES558 Quad Timer . 16 DIP/16 SOP Vol. 2
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KA1222 Dual Low Noise Equalizer Amplifier 8 DIP 79
KA2201 1.2W Audio Power Amplifier 8 DIP 83
KA2201B 0.5W Audio Power Amplifier 8 DIP 87
KA2206 2.3W Dual Audio Power Amplifier 12 DIP/IF 90
KA22062 4.5W Dual Power Amplifier 12 SIP HIS 98
KA22063 4.5W Dual Power Amplifier 12 SIP H/S 105
KA2209 Dual Low Voltage Power Amplifier 8 DIP 111
KA2210 5.5W Dual Power Amplifier 12 SIP H/S 114
KA22101 23W Power Amplifier 12 SIP H/S 119
KA2211 5.8W Dual Power Amplifier 12 SIP HIS 126
KA2212 0.5W Audio Power Amplifier 9 SIP 131
KA2213 One Chip Tape Recorder System 14 DIP H/S 136
KA22131 Dual Pre-Power Amplifier for Auto Reverse 24 SOP 143
KA22134 Dual Pre-Power Amplifier with DC Volume Control 16 DIP 150
KA22135 Dual Pre-Power Ampilifier and DC Motor Speed Controller 22 SDIP 155
KA2214 1W Dual Power Amplifier - 14 DIP H/S 160
KA2220 Equalizer Amplifier with ALC 9 SIP 165
KA2221 Dual Low Noise Equalizer Amplifier 8 SIP 170
KA22211 Dual Low Noise Equalizer Amplifier 8 SIP 174
KA2223 5 Band Graphic Equalizer Amplifier 16 DIP 178
KA22231 5 Band Dual Graphic Equalizer Amplifier 28 SOP 184
KA22232 3 Band Dual Graphic Equalizer Amplifier 20 SOP 188
KA22233 3 Band Dual Graphic Equalizer Amplifier 22 DIP 192
KA22234 5 Band Dual Graphic Equalizer Amplifier 24 SZIP 196
KA22235 5 Band Graphic Equalizer Amplifier 18 2ZIP 200
KA2224 Dual Equalizer Amplifier with ALC 14 DIP 205
KA22241 Dual Equalizer Amplifier with ALC 9 SIP 212
KA22242 Dual Equalizer Pre-Amplifier with ALC 10 SIP 217
KA2225 Dual Pre-Amplifier for 3V Using 16 DIP/16 SOP 225
KA22261 Dual Equalizer Amplifier with Ree AMP 16 DIP 230
KA2228 Dual Equalizer Amplifier System 21 SZIP 236
KA2229A Quad Equalizer Amplifier for Double Cassette 24 SDIP 246
KA2230 9-Program Music Selector 22 DIP 251
KA2231 Audio Level Sensor 9 SIP 258
KA22421 AM 1 Chip Radio 16 DIP/16 SOP 263
KA22427 AMJ/FM 1 Chip Radio 16 DIP 273
KA22429 FM One Chip Radio 16 SOP 282
KA2243 AM/FM |F System 16 DIP 287
KA2244 FM IF System for Car Radio 9 SIP 293
KA22441 FM IF System for Car Stereo 16 ZIP 297
KA2245 FM IF System for Car Radio 7 SIP 305
KA22461 Electronic Tuning AM Radio Receiver for Car Stereo 19 ZIP 309
KA2247 FM IF/AM Tuner System 16 DIP 314
KA22471 FM IF/AM Tuner System 16 DIP 319
KA2248 3V FM IF/AM Tuner System 16 DIP/20 SOP 324
KA2249 FM Front End Portable Radio 7 SIP 329
KA22495 FM Front End 9 SIP/14 SOP 333
KA22496 FM Front End 9 SIP 341
KA2261 FM Stereo Multiplex Decoder 16 DIP 346
KA2262 FM Stereo Multiplex Decoder for Car Stereo 16 ZIP 351
KA2263 FM Stereo Multiplex Decoder 9 SIP 361
KA2264 FM Stereo Multiplex Decoder _ 9 SIP/16 SOP 365
KA2265 Vco Non-Adjusting FM Stereo Multiplex Decoder 16 DIP 370
KA2266 MPX for Car Stereo 16 ZIP 376
KA2272 FM Noise Canceller 16 ZIP/16 SOP 380
KA2281 5 Dot Dual Led Level Meter Driver 16 DIP 386
KA2283 5 Dot Dual Led Level Meter Driver 16 DIP 389
KA2284/85 5 Dot Led Level Meter Driver 9 SIP 393
KA2286/87 5 Dot Led Linear Level Meter Driver 9 SIP 396
KA2288 7 Dot Led Level Meter Driver 16 DIP 399
KA2401 DC Motor Speed Controller 8 DIP 402
KA2402 Low Voltage DC Motor Speed Controlier 8 DIP 408
KA2404 DC Motor Speed Controller TO-92L 415
KA2407 DC Motor Speed Controller . TO-126 421
KA7226 Dual Equalizer Amplifier with ALC ! 14 DIP 425
KA9256 Dual Power Operational Amplifier 10 SIP H/S 431
KA9257 Dual Power Operational Amplifier 12 SIP H/S 433
LM386 Low Voltage Audio Power Amplifier 8 DIP/8 SOP/9 SIP 437
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KA2101 TV Sound IF Amplifier 14 DIP 443
KA2102A TV Sound System 14 DIP H/S 448
KA2103L Sound Mute System TV 8 SIP 452
KA2104 _ Auto Power Off and Sound Mute System for TV 9 SIP 455
KA2105 Limiter Amplifier and Detector for A TV SIF 9 SIP 459
KA2106 Dual Sound Multiplex for A TV SIF 16 DIP 463
KA2107 DC Volume Tone Control Circuit 12 SIP 467
KA2130A TV Vertical Deflection System 10 SIP H/S 471
KA2131 TV Vertical Output Circuit 9 SIP HIS 474
KA2133 1 Chip Deflection System 16 DIP H/S 478
KA2134 Color TV Deflection Signal Processing IC 18 DIP 482
KA2135 Horizontal Siganl Processing 12 SIP 487
KA2136 Low-Noise TV Vertical Deflection System 12 ZDIPIF 491
KA2137 TV Horizontal Processor 16 DIP 498
KA2138 Deflection Processor for CRT Display 20 DIP 509
KA2153 Video-Chroma Deflection System for A Color TV

(NTSC) 42 DIP 513
KA2154 Video-Chroma-Deflection System for Color Television

(PAL/NTSC) 42 DIP 524
KA2155/56 Video Chroma Deflection System for A Color TV

(NTSC) 30 SDIP 545
KA2181 Remote Control Preamplifier 8 SIP 551
KA2182/83 Remote Control Preamplifier 8 SIP 554
KA2184 Remote Control Preamplifier 8 SIP 557
KA2186 Video Switching Circuit for TV 8 DIP 561
KA2268N One Chip TV Sound MPX

(Korea Two Carrier System) 28 DIP 563
KA22682 One Chip TV MPX Demodulater 28 DIP 571

(Korea Two Carrier System)
KA2269 TV Sound MPX for USA 42 SDIP 579
KA2270 Noise Reduction System for TV Sound 16 DIP 592
KA2605 Sync Separator | 9 SIP 596
KA2606 Sync Separator Il 9 SIP 600
KA2615/16 LED and Lamp Driver 9sIP 607
KA2617/18 LED and Lamp Driver 9 SIP 607
KA2911/16 Video IF System for Color TV 16 DIP 611
KA2912 Video IF Processor for BIW TV 14 DIP H/S 616
KA2913A/17 Video and Sound IF Amplifier for Monochrome 16 DIP 620

TV Receivers
KA2914A/18 Video IF + SIF System 24 DIP 629
KA2915 TV VIF & SIF & Deflection System 28 DIP 644

(IC for TV Large Integratioon)
KA2919 (VIF + SIF) System for Color TV 30 SDIP 650
KA2922/23 Video & Sound IF Amplifier for TV Sets VTR’s 20 DIP 655
KA2944 Write & Read Amplifier 28 DIP 660
KA2945 Video Amplifier 28 DIP 667
KA2981 VHF Band RF Modulator 16 DIP 673
KA2983 Switchless Recording/Playback Amplifier 18 DIP 680
KA2988 - Chroma Signal Processor 28 DIP 683
KA6101/02 Analog Interface Circuit for Teletext System 18 DIP 688
KA6201 Flexible Disk Read Amplifier 18 DIP 694
KA6202 Two Phase Stepping Motor Driver 16 DIP 705
KA8101 Detail Enhancer 9 SIP 709
KA8102 Write & Read Amplifier 22 SDIP 712
KA8103 Luminance Processor 48 SDIP 717
KA8104 Chrominance Processor 30 SDIP 725
KA8301 Motor Driver for VTR 10 SIP H/S 734
KA8302/12 Servo Control AMP 12 SIP 740
KA8303 VTR Digital Servo Controller 42 SDIP 744
KA8304 2-Phase DD Motor Driver 12 SIP H/S 753
KA8306 Dual Bridge Driver 10 SIP HIS 761
KA8308 1-Chip Digital Servo Controller for VTR 30 SDIP 768
KA8401 Switchless Recording/Play Back Amplifier 24 ZIP 775
KA8402 2-Input Switch 7 SIP 781
KA8403 3-Input Switch 9 SIP 786
KS5410 Remote Control Transmitter 20 SOP 789
KS5803/B Remote Control Transmitter 16 DIP/20 SOP 799
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Device Function Package Page
KA2410 Tone Ringer 8 DIP Vol. 2
KA2411 "Tone Ringer 8 DIP Vol. 2
KA2412A Telephone Speech Circuits 14 DIP Vol. 2
KA2413 Dual Tone Multi Frequency Generator 16 DIP Vol. 2
KA2418 Tone Ringer with Bridge Diode 8 DIP Vol. 2
KA2425A/B Telephone Speech Network with Dialer Interface 18 DIP Vol. 2
KA2654 Line Transceiver . 8 DIP Vol. 2
KS5706 3 Line Drivers and 3 Line Receivers 16 DIP/SOP Vol. 2
KS5788 Quad CMOS Line Driver 14 DIP/SOP Vol. 2
KS5789A Quad CMOS Line Receiver 14 DIP/SOP Vol. 2
KS5805A/B Telephone Pulse Dialer with Redial 18 DIP Vol. 2
KS58C/D05 Telephone Puise Dialer with Redial 18 DIP Vol. 2
KS58E05 Telephone Pulse Dialer with Redial 16.DIP Vol. 2
KS5808 Dual Tone Multi Frequency Dialer 16 DIP Vol. 2
KS5809 DTMF Dialer 16 DIP Vol. 2
KS5810 DTMF Dialer with Redial 16 DIP Vol. 2
KS5811 DTMF Dialer with Redial 16 DIP Vol. 2
KS5812 Quad Universial Asychronos Receiver and Transmitter 40 DIP Vol. 2
KS58A/B/C/ID19 Tone/Pulse Dialer with Redial 22 DIP Vol. 2
KS58A/B/IC/D20 Tone/Pulse Dialer with Redial 18 DIP Vol. 2
KS5822 10 Memory Tone/Pulse Repertory Dialer 22 DIP Vol. 2
KS58A/B/C/ID23 10 Memory Tone/Pulse Repertory Dialer 18 DIP Vol. 2
KS5824 Universial Asychronous Receiver and Transmitter 24 DIP Vol. 2
KT3040/A PCM Monolithic Filter 16 CERDIP Vol. 2
KT3170 DTMF Receiver 18 DIP Vol. 2
KT5116 u-Law Companding CODEC 16 CERDIP Vol. 2
KT8520 u-Law Companding CODEC 24 CERDIP Vol. 2

- KT8521 A-Law Companding CODEC 22 CERDIP Vol. 2
KT8554 wLaw COMBO CODEC 16 CERDIP Vol. 2
KT8555 Time Slot Assignment Circuit 20 CERDIP Vol. 2
KT8557 A-Law COMBO CODEC 16 CERDIP Vol. 2
KT8564 wLaw COMBO CODEC 20 CERDIP Vol. 2
KT8567 A-Law COMBO CODEC 20 CERDIP Vol. 2
LM567C Tone Decoder 8 DIP/SOP Vol. 2
LM567L Micropower Tone Decoder 8 DIP/ISOP Vol. 2
MC1488 Quad Line Driver 14 DIP/SOP Vol. 2
MC1489/A Quad Line Receiver 14 DIP/SOP Vol. 2
MC3361 Low Power Narrow Band FM IF 16 DIP/SOP Vol. 2
KA2580A 8-Channel Source Drivers 18 DIP Vol. 2
KA2588A 8-Channel Source Drivers 20 DIP Vol. 2
KA2651 Fluorescent Display Drivers 18 DIP Vol. 2
KA2655/6/7/8/9 High Voltage, High Current Darlingtor Arrays 16 DIP/SOP 2




PRODUCT INDEX (continued)
4. Industrial Application

Device Function Package Page
KA33V Silicon Monolithic Bipolar Integrated Circuit Voltage
Stabilizer for Electronic Tuner : T0-92 Vol. 2
KA201A Single Operational Amplifier 8 DIP/8 SOP Vol. 2
KA219 Dual High Speed Voltage Comparator 14 DIP/14 SOP Vol. 2
KA301A Single Operational Amplifier 8 DIP/8 SOP Vol. 2
KA319 Dual High Speed Voltage Comparator 14 DIP/14 SOP Vol. 2
KA331 Voltage to Frequency Converter 8 DIP/8 SOP Vol. 2
KA336-5.0/2.5 Voltage Reference Diode TO-92 Vol. 2
KA337 Negative Adjustable-Voltage Regulator TO-220 Vol. 2
KA340 1A Positive Voltage Regulator TO-220 Vol. 2
KA350 3A Adjustable Positive Voltage Regulator TO-3P/TO-220 Vol. 2
KA431 Programmable Precision Reference TO-92/8 DIP/8 SOP Vol. 2
KA710C/! High Speed Voltage Comparator 14 DIP/14 SOP Vol. 2
KA711CI/I Dual High-Speed Differential Comparator 14 DIP/14 SOP Vol. 2
KA733C Differential Video Amplifier h 14 DIP/14 SOP Vol. 2
KA2807 Earth Leakage Detector 8 DIP Vol. 2
KA3524 PWM Control Circuits 16 DIP Vol. 2
KA7500 Switchmode PWM Control Circuits 16 DIP Vol. 2
KA78S40 Switching Regulator 16 DIP Vol. 2
KA78TXX 3A Positive Voltage Regulator TO-220 Vol. 2
KA9256 Dual Power Operational Amplifier 10 SIP Vol. 2
KF351 Single Operating Amplifier 8 DIP/8 SOP Vol. 2
KF347 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
KF442 Dual Operational Amplifier 8 DIP/8 SOP Vol. 2
KS272 Dual Operational Amplifier 8 DIP Vol. 2
KS274 Quad Operational Amplifie! 14 DIP/9 SIP Vol. 2
KS555 CMOS Timer - 8 DIP/8 SOP Vol. 2
KS555H CMOS Timer 8 DIP/8 SOP Vol. 2
KS556 CMOS Timer 14 DIP/14 SOP Vol. 2
LM224/A Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
LM239/A Qual Differential Comparator 14 DIP/14 SOP Vol. 2
LM248 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
LM258/A Quad Operational Amplifier 8 DIP/8 SOP/9 SIP Vol. 2
LM293/A Dual Differential Comparator 8 DIP/8 SOP Vol. 2
LM311 Voltage Comparator 8 DIP/8 SOP Vol. 2
LM317 3-Terminal Positive Voltage Regulator TO-220 Vol. 2
LM323 3-Terminal Positive Voltage Regulator TO-3P Vol. 2
LM324/A Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
LM339/A Quad Differential Comparator 14 DIP/14 SOP Vol. 2
LM348 Qual Operational Amplifier 14 DIP/14 SOP Vol. 2
LMB358/A Quad Operational Amplifier 8 DIP/8 SOP/9 SIP Vol. 2
LM393/A Dual Differential Comparator 8 DIP/8 SOP Vol. 2
LM723 Precision Voltage Regulator 14 DIP/14 SOP Vol. 2
LM741C/E/N Single Operational Amplifier 8 DIP/8 SOP Vol. 2
LM2901 Qual Differential Comparator 14 DIP/14 SOP Vol. 2
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PRODUCT INDEX (Continued)
4. Industrial Application (Continued)

Device | Function Package Page
LM2902 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
LM2903 Dual Differential Comparator 8 DIP/8 SOP Vol. 2
LM2904 Quad Operational Amplifier -8 DIP/8 SOP/8 SIP Vol. 2
LLM3302 Quad Differential Comparator 14 DIP/14 SOP Vol. 2
MC1458/C/I Dual Operational Amplifier 8 DIP/8 SOP/9 SIP Vol. 2
MC3303 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
MC3403 Quad Operational Amplifier 14 DIP/14 SOP Vol. 2
MC4558/C/A/ Dual Operational Amplifier 8 DIP/8 SOP/9 SIP Vol. 2
MC78XX 3-Terminal 1A Positive Voltage Regulator TO-220 Vol. 2
MC78LXX 3-Terminal Positive Voltage Regulator TO-92 Vol. 2
MC78MXX 3-Terminal 0.5A Positive Voltage Regulator TO-220 Vol. 2
MC79XX 3-Terminal Negative Voltage Regulator TO-220 Vol. 2
MC79LXX 0.1A Negative Voltage Regulator TO-92 Vol. 2
MC79MXX 3-Terminal 0.5A Negative Voltage Regulator TO-220 Vol. 2
NE555 Timer 8 DIP/8 SOP Vol. 2
NE556 Dual Timer 14 DIP/14 SOP Vol. 2
NE558 Quad Timer 16 DIP/16 SOP Vol.. 2

5. Data Converter Application
Device Function Package Page
KSV3100A 8 Bit A/D Converter + 10 Bit D/A Converter 40 DIP Vol. 3
*KSV3110 8 Bit A/D Converter + 10 Bit D/A Converter 40 DIP Vol. 3
*KSV3208 8 Bit A/D Converter 28 DIP Vol. 3
**KADO0206 6 Bit A/D Converter (20 MSPS) 32S0IC/30 SDIP Vol. 3
KAD0808/09 8 Bit up-Compatible A/D Converter (8 CH) 28 DIP Vol. 3
*KADO0817 8 Bit up-Compatible A/D Converter (16 CH) 40 DIP Vol. 3
KAD0820 8 Bit up-Compatible A/D Converter 20 DIP Vol. 3
KS7126 3 1/2 Digit AID Converter 40 DIP Vol. 3
**KDA0406 Tripple 6 Bit D/A Converter (20 MSPS) 28S0IC/28 SDIP vg:' g
*KDA3310 10 Bit D/A Converter 28 CERDIP Vol 3

KDA0800/08 8 Bit D/A Converter 16 DIP Vol. 3

KS825C02 8 Bit CMOS Successive Approximation Register 16 DIP Vol. 3

KS25C03 8 Bit CMOS Successive Approximation Register 16 DIP Vol. 3

KS25C04 12 Bit CMOS Successive Approximation Register 16 DIP Vol. 3

6. Toy Application

Device Function Package Page
KA2303 Toy Radio Control Actuator 9 SIP 809
KA2304 Toy Radio Control Actuator 9 SIP 812
KA2305A Toy Radio Control Actuator (Rx) 12 SIP-SH 814
KA2306A Toy Radio Control Actuator (Rx) 14 DIP 818
KA2309 Toy Radio Control Actuator (Rx) 16 DIP 822
KA2310 Toy Radio Control Actuator (Tx) 9 SIP 829
KA2311 Toy Radio Control Actuator (Rx) 16 DIP 832
KA2312 Toy Radio Control Actuator (Tx) 9 SIP 837
KA2303 Application Note 840
KA2309 Application Note 847
KA2311 Application Note 857
KA2312 Application Note 868

*: New Product

**: Under Development
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QUALITY and RELIABILITY

INTRODUCTION

Samsung’s linear IC products are among the most reliable in the industry. Samsung has always made a commit-
ment to achieve the highest possible 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 Samsung will be discussed. In addition, a description
of reliability theory, reliability tests and various support efforts provides a broad framework from which to compre-
hend Samsung quality and reliability.

To better understand the Quality Department’s role in product develoment 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.

[
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Quality Assurance During Development
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QUALITY and RELIABILITY

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

|

New Process Package .

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

¢ T/C, T/S 200CYC.

* PIC 20000CYC.

* Solderability

® Other as
applicable

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

Qualification Programs.

G SAMSUNG o
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QUALITY and RELIABILITY

A) New Product Qualification Test Items

L)

- Part Sample ACC.| Reference
No. Test Item Test Condition L1C | Discrete| Size LTPD No Method Note
High Temperature |Ta= Tjmax) 48HR
1 |Reverse Bias Vee = 0.8 X Vcgo — YES 45 10 1 for PRT
(HTRB) 1000HRS
High Temperature |Ta=T.{max) MIL-STD-883|48HR
2 |Operating Life Vee = Ve (max) YES — 45 10 1 1005 for PRT
(HOPL) Static, Dynamic
1000HRS
High Temperature [Ta= Tj{max) '
3 |storage (HTS) "~ 1000HRS YES| YES | 45 | 10 | 1
- |Operating Life Ta=25°C MIL-STD-750 | for Small-
4 (OPL) Pc = Pc(max) — | YES 45 10 1 1026.3  |Signal Device
1000HRS
Intermittent Ta=25°C MIL-STD-750
5 |OPL (IOPL) Pc = Pc(max) — | YES 45 10 1 1036.3
2min/2min On/Off
1000HRS
Power Cycle AT;=125°C For
6 |(PIC) 45S8ec/90Sec On/Off |YES| YES 45 10 1 PWR TR,
20000CYC. PWR IC
Pressure Cooker |Ta=121°C+2°C 48HR
7 |Test (PCT) RH=100% 15PSIG YES| YES 45 10 1 for PRT
168HRS
Wet High Ta=85°C, RH=85%
8 | Temperature Vee=0.8 X Veeo —_ YES 45 10 1
Reverse Bias
(WHTRB) 1000HRS
Wet High Ta=85°C, RH=85%
9 | Temperature Vee = Veclopn), Pamin YES - 45 10 1
Operating Life
(WHOPL) 1000HRS
Thermal Shock - 65°C—150°C
10 (TIS) (Liquid)|YES| YES 45 10 1 |MIL-STD-883
5min<10Sec, 5min 1011
200 Cycles
Temperature Cycle| —65°C—25°C—150°C MIL-STD-883
11 10min, 5min, 10min YES| YES 45 10 1 1011
(TIC) 200 Cycles

¢ SAMSUNG
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QUALITY and RELIABILITY

A) New Products Qualification Test Item (Continued)

Part ’
No.|  Test item Test Condition Sample|, 1o, |ACC.| Reference Note
L-IC | Discrete| Size No Method
Solder Heat Ta=260°C+5°C MIL-STD-750
12 |Resistance t=10+0.5sec YES| YES 10 N/A | O 2031
(S/H)
Ta=245°C+5°C MIL-STD-883
13 |Solderability t=10+1SEc YES| YES 10 N/A | 0 2003
Ta=35°C, 5% NaCl MIL-STD-883
14 | h ’ Y YE N/
Salt Atmosphere 24HRS ES S 10 A| O 1009A
Mechanical 1500G, 0.5ms MIL-STD-750|For
15 3.Times each direction|YES| YES 10 NA| O 2016 Hermetic
Shock )
of X, Y and Z Axis
20G, 3Axis MIL-STD-883|For
16 |Vibration f=20 to 2000 cps YES| YES 10 NA| O 2007 Hermetic
for 4min, 4 cycles
Constant 2000G MIL-STD-883 |For
17 . X, Y, Z Axis YES| YES 10 N/A | O 2001 Hermetic
Acceleration X .
1min for each Axis
ESD R=1.5KQ MIL-STD-883
18 |(Human Body C=100pF YES| YES 5 | NA| O s
(Model) 5 Discharge
V> + 1000V
For
19 |Latch-up Test YES — 5 NA| O — CMOS
Fine Leak Helium MIL-STD-883|For
. Gross Leak Fluoro carbon YES| YES 45 10 1 1014 Hermetic
Note)  N/A: Not available
® SOT-23, TO-92S PKG: PCT 48HR
* PRT: Process Reliability Test (all outgoing Lots)
26
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QUALITY and RELIABILITY

B) New Process, Wafer Fabrication Qualification

Package
No Test Item Test Condition 9 Sar'nple LTPD AccC
L-IC | Discrete Size No
Ta = Topd{max)
High Temperature Ve = Vec(max) _
' | Operating Life (HOPL) STATIC, DYNAMIC | YES 4 10 !
1000HRS
R Ta=T(max)
High Temperature |
2 - Vee=0.8 X Vcso — YES 45 10 1
Reverse Bias (HTRB) 1000HRS
High Temperature Ta=T(max)
3 | storage (HTS) 1000HRS YES | YES 4% 10 !
Pressure Cooker Ta=121°C+2°C
4 Test (PCT) RH =100% 15 PSIG YES YES 45 10 1
168HRS
- ° — 0,
5 Wet High Temperature Ta= 35 E’VRH =85% YES 5 10 1
A . CC = V.CClopn -
Operating Life (WHOPL) 1000HRS
) Ta=85°C, RH=85%
Wet High Temperature !
6 . Veg=0.8 X Veso —_— YES 45 10 1
Reverse Bias (WHTRB) 1000HRS
—65°C—150°C(Liquid)
7 Thermal Shock (T/S) 5min<10sec, 5min YES YES 45 10 1
200 Cycles
-65°C—25°C—~150°C
8 Temperature Cycle (T/C) 10min, 5min, 10min YES YES 45 10 1
200 Cycles

& SAMSUNG 2
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QUALITY and RELIABILITY

C) Package Sub-Assembly Qualification

Package
No| Test Item Test Condition oTa9° |Sample| rpp ANCC Notes
Plastic | Hermetic| Size o
High Temperature . Ta=Tjmax) For
1 |Reverse Bias Ves=Vceo x0.8 YES YES 45 10 1 Discrete
(HTRB) 500HRS
R Ta = Topr(max)
2 g'ghr;ﬁlmp&;z“(’;%,p'_ Voo = Voo(max) YES | YES | 45 | 10 | 1 For L1C
pe 9 ) Static, Dynamic 500HRS
-65°C—25°C—150°C
3 (TTelgpe'a‘”’e Cycle 10min, 5min, 10min | YES | YES | 45 | 10 | 1
200 Cycles
Ta=121°C+2°C
4 (F’P’g%s”’e CookerTest | py_100%, 15PSIG | YES | — 45 | 10 | 1
168HRS
—65°C—150°C (Liquid)
5 | Thermal Shock (T/S) 5min< 10sec, 5min YES YES 45 10 1
200 Cycles
Solder Heat Resistance 260°C +5°C
6 (SH) 101 sec YES YES 10 NA| O
. . . For Discrete,
Vibration (Variable- 100 — 200 — 100Hz !
7 Frequency) 20G, 5min, 5Times, X, Y, Z| YES 10 | NAj O others as
applicable
. 1500G, 0.5ms
8 |Mechanical Shock (M/S) 3 Times, X, Y, Z — YES 10 N/A | 0 |same as above
20000G
9 |Constant Acceleration X, Y, Z Axis — YES 10 N/A | 0 [same as above
1 min for each Axis

Note) ® N/A: not available
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Electronics

28



QUALITY and RELIABILITY

Product Reliability (Quality Conformance) Monitors

Samsung implements periodic testing to monitor the ongoing reliability of its products. A subset of stresses used
for qualification are run; they are seen as most critical for basic device reliability. Formally this is known as the
Device Reliability Test System, or simply as DRT.

Lot-by-lot infant mortality reliability testing is also accomplished at Samsung. The purpose of this is to verify process
integrity in a full QA step. Formally this is known as Process Reliability Testing, or more simply as PRT. Normally
a short term accelerated lifetest and package reliability test are done, although exceptions are made in the case
of special devices.

Although Samsung scrupulously utilizes statistical controls throughout it’s production process, DRT and PRT serve
as confirmation that indeed the customer does receive only high-grade units. The tables on the following give details
of DRT and PRT processing.

Quality Conformance Program

PRT ILT DRT
(Process Reliability Test) (Infant Life Test) (Device Reliability Test)
e Every Fab Lot ¢ 1 Process/month * Once/6 mo. per device
e HOPL < 168HR e HOPL 168HR e HOPL 1000HR
e HTRB < 168HR e HTRB 168HR e HTRB 1000HR
e PCT 48HR (24hr read outs) e PCT 168HR

* WHOPL 1000HR
¢ WHTRB 1000HR
* TIC 200CYC
* T/S 200CYC

Note: Test descriptions given on following pages.

Quality Conformance Program
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QUALITY and RELIABILITY 5

DESCRIPTION

Samsung 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-line quality controls for all products. )

Listed below are details of tests performed to ensure that manufactured product continues to meet Samsung 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 situtations. These accelerated 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 Samsung on linear IC products.

HIGH TEMPERATURE OPERATING LIFE TEST (HOPL)

(T, ,._125 C, Voc = Voc max, static)

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.

WET HIGH TEMPERATURE OPERATING LIFE TEST (WHOPL)

(Ta 85°C R.H.=81 °/0 Vcc Vcc Opt Sta’(lC)

Wet high temperature operating life test is performed to evaluate the moisture resistance charactenstlcs of plastic
encapsulated components. Long time testing is performed under static bias conditions at 85°C/81 percent relative
humidity with nominal voltages. To maximize metal corrosion, the biasing configuration utilizes low power levels.

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

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

High temperature storage is a test in which dévices 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.

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.

TEMPERATURE CYCLING (T/C)
(-65°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.

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

This stress uses a chamber with alternting 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 @
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QUALITY and RELIABILITY

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,
soldering iron, or solder wave operations.

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.

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 ;gkaging.

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.

RELATIVE STRESS COMPARISONS

Many stresses are run at Samsung 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, Samsung provides the results of its conclusions on the following pages.
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QUALITY and RELIABILITY

COMPARISON OF RELIABILITY TEST METHODS

Cracked Substrate

Test Defect Effectiveness Cost Remarks
Method
Internal Lead Structure Good Slightly This method of screening must be
Visual Metalization Inexpensive | performed for high reliability
Inspection Oxide Film to.Moderate | devices. Cost is affected by the
Foreign Particles degree of visual inspection
Die Bond
Wire Bond
Contamination
Corroded Substrate
Infrared ray Design (thermal) Very Good Expensive For use in design evaluation only
Radiography %ie Bond Extremely Good | Moderate = | Advantage to using this
ead Structure (Gold) Good screening method lies in the
Foreign Particles Good ability t test die frame/
Manufacturing Good header bonding, and to be able to
(Gross Error) Good perform inspection after sealing.
Seal Good However, some materials being
Package Good transparent to X-rays (for example,
Contamination Good Al and Si) are not able to be v
analyzed. The use of the complex
test system results in cost six times
that of visual inspection.
High Electrical stability Good Very This is a highly desirable screening
Temperature | Metalization Inexpensive | method
Storage Bulk Silicon
Corrosion
Temperature | Package Good Very This screening method is one of
Cycling Seal Inexpensive | the most effective for use
Die Bond
Wire Bond
Cracked Substrate
Thermal Mismatching
Thermal Package Good Inexpensive | While this screening method is
‘Shock- Seal similar to temperature cycling,
Die Bond it enables high stress levels as
Wire Bond well. It is probably equal to the
Cracked Substrate temperature cycling method.
Thermal Mismatching
Constant Lead Structure Good Moderate Doubt exists as to the effectiveness
Acceleration | Die Bond of screening aluminum wires
Wire Bond with stress levels in the range of

0-20,000 G

& SAMSUNG

Electronics

32



QUALITY and RELIABILITY

COMPARISON OF RELIABILITY TEST METHODS (continued)

Le;'ho d Defect Effectiveness Cost Remarks
Shock Lead Structure Fairly Poor Moderate Drop shock testing is thought to
(Without be inferior to constant acceleration
Monitoring) methods. However, the pneupactor
shock test is more effective. Shock
test is a destructive test method.
Shock Particles Fairly Poor Expensive Visual inspection or radiography
(With Intermittent Short Fairly Good is more desirable for detection of
Monitoring) Intermittent Open Fairly Good particles
Vibration Lead Structure Fairly Poor Expensive This test is destructive
Fatigue Package and without merit.
Die Bond
Wire Bond
Cracked Substrage
Variable Package Fairly Poor Expensive
Frequency Die Bond
Vibration Wire Bond
(Without Substrate
Monitoring)
Variable Foreign Particles Fairly Good Very The effectiveness of the method for
Frequency Lead Structure Good Expensive detecting particles depends on the
Vibration Intermittent Open Good type of particle
(Without
Monitoring)
Random Package Good Expensive This screening method is more
Vibration Die Bond effective than variable frequency
(Without Wire Bond vibration (without monitoring), when
Monitoring) Substrate used with equipment intended for
space vehicle operation, although it
is more expensive
Random Foreign Particle Fairly Good Very This is one of the most expensive
Vibration Lead Structure Good Expensive screening methods
(Without Intermittent Open Good
Monitoring)
Vibrational Foreign Particles Good Expensive
Noise
Radioisotope | Package Good Moderate This screening method is effective
Leak Test Seal for detecting leakage in the range
10E6 — 10E12 atm. ml/sec
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QUALITY and RELIABILITY

COMPARISON OF RELIABILITY TEST METHODS (continued)

Test

Method Defect Effectiveness Cost Remarks
Helium Package Good Moderate This screening method is effective
Leak Test Seal for detecting leak in the range
10E6 — 10E12 atm. mi/sec
Gross Package Good Inexpensive | Effectiveness is dependent upon
Leak Test Seal volume. Testing is possible for
detecting leaks above 10E-3 atm.
mi/sec.
High Voltage | Oxide Film Good Inexpensive | Effectiveness Depends on Structure
Test
Insulation Lead Structure Fairly Good Inexpensive
Resistance Metallization
Contamination
Intermittent | Metallization Good Expensive Probably about the same as AC
Operation Bulk Silicon operating life
Oxide Film
Inversion/Channeling
Design Parmeter
Drift Contamination
AC Metallization Very Good Expensive
Operation Bulk Silicon
Oxide Film
Inversion/Channeling
Design Parmeter
Drift Contamination
DC Basically the Same Good Expensive The AC operation life method is
Operation as Intermittent more effective for any failure
Operation mechanism
High Same as AC Extremely Good | Very Failures are accelerated by
Temperature | Operation Life Expensive temperature. This is probably
AC Test the most expensive and one of the
Operation most effective screening methods.
High Inversion Fairly Poor Expensive
Temperature | /Channeling
Reverse
Bias
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RELIABILITY TEST RESULTS

This section is divided into two parts-actual and predicted test results. Actual test results are those derived via
accelerated stressing done by the QA department. Predicted results are calculated by taking actual test results
and derating them using statistical and mathematical models to determine device performance in ‘“‘real-time” user
conditions. .

ACTUAL TEST RESULTS

. % Failures per
e | Conttons |l embr ot v oo it | S
Y Y (60% UCL)
HopL | hi=125°C 180 1,000 180,000 0 0.51%/1K HR
Vee =Vee max
° o
wHop | 85°C/81% R.H. 180 1,000 180,000 0 0.51%/1K HR
Vee = Ve opt
lopL | 1a=25°C 180 1,000 180,000 0 0.51%/1K HR
Vec = Vcc max
HTs | 1a=125°C 135 1,000 135,000 0 0.67%/1K HR
Unbiased
pct | 121°C 225 168 37,800 1 0.89%1/168 HR
15 PSIG , oY
Tic | D8°C10180°C | g 200 36,000 0 0.51%/200 CL
Air to Air
T)g | 785°C10150°C ) 4 200 27,000 0 0.67%1200 CL
Liquid to Liquid

PREDICTED TEST RESULTS

The Arrhenius equation, which is reviewed in another section of this chapter, can be applied to derive typical “user-
condition” device failure rates.

STESS: HOPL

180,000 Device Hours at 125°C
Average Activation Energy: 1.0 eV.
De-Rating to User Conditions Yields:

70°C Operation 55°C Operation
0, i .
Equivalent % Failures Per . “MTTF Equivalent % Failures Per “*MTTF
Device Hours | 1900 Hours FiTs (Years) : 1000 Hours *FiTs Y
(60°/o UCL) Device Hours (600/0 UCL) ( ears)
1.93x10° 0.0047 47 | 2435 9.07 x 107 0.0010 10 11447

* FIT : Failure in time or failure unit. Represents the
number of failures expected for 10° (one billion)
device hours.

** MTTF: Mean time to failures.

¢ SAMSUNG B
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PROCESS CONTROL
GENERAL PROCESS CONTROL

The general process flow in Samsung is shown in Figure 8. This illustration contains the standard process flow
from incoming parts and materials to customer shipment.

Parts and . ) ) ) .
Materials Acceptance inspection (according to acceptance inspection plan)

I FAB I Process quality control

e Check of each condition by process quality control procedures
® Process inspection

e Lot control

e Equipment calibration and maintenance

EDS 100% Electrical Die Sorting
Process Quality Control and screening of infant mortality defects
Assembly * Mechanical screen
* Thermal shock
e Burn-in

I__Est | 100% package sorting of electrical characteristics and marking

Reliability monitoring
1. PRT (Process Reliability Testing)
2. DRT (Device Reliability Testing)

Process Rel.
Testing

* High Temperature Operating Life Test
¢ Environmental test
o Life Test

Finished Goods| Sampling Inspection
Incoming * Dimensions

Inspection . Visual. o
* Electrical characteristics

¢ Periodic calibration of measuring equipment
I Stock I Stock control
* Age control

Finished Goods - Sampling Inspection (when applicable)
Outgoing
Inspection

Shipment

.. General Process Flow Chart

& SAMSUNG N
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WAFER FABRICATION

Process Controls

The Quality Control program utilizes the following methods of control to achieve its previously stated objectives:
process audits, environmental monitors, process monitors, lot acceptance inspections, and process integrity audits.

Definitions

The essential method of the Quality Control Program is defined as follows:

1. Process Audit-Performed on all operations critical to product quality and reliability.

2. Environmental Monitor-Monitors concerning the process environment, i.e., water purity, temperature, humidity,

particle counts.

3. Process Monitor-Periodic inspection at designated process steps for verification of manufacturing inspection
and maintenance of process average. These inspections provide both attribute and variable data.

4. Lot Acceptance-Lot-by-lot sampling. This sampling method is reserved for those operations deemed as critical,
and require special attention.

Environmental Monitor

Process Control Item Spec. Limit Insp. Frequency
Clean Room e Temperature e Individual Spec. 24 Hrs.
* Humidity ¢ Individual Spec. 24 Hrs.
¢ Particle e Individual Spec. 24 Hrs.
* Air Velocity ¢ Individual Spec. 24 Hrs.
D.l. Water ® Particle * 5 ea/50ml (0.8y) 24 Hrs.
e Bacteria * 50 colonies/100ml (0.45y) Weekly
* Resistivity * Main (Line): More than 24 Hrs.
16 Mohm-cm
¢ Using point: More than 24 Hrs.
14 Mohm-cm
* Instruments
* FMS (Facility Monitoring System) HIAC/ROYCO
* CPM (Central Particle Monitoring System-Dan Scientific)
¢ Liquid Dust Counter Etch Rate
e Filtration System for Bacterial check
® Air Particle counter
e Air Velocity meter
Process Monitor
Process Control Item Spec. Limit Insp. Frequency
Photo e Aligner N, Flow Rate ¢ Individual Spec. Once/Shift
e Aligner Vacuum ¢ Individual Spec. Once/Shift
o Aligner Air ¢ Individual Spec. Once/Shift
e Aligner Pressure e Individual Spec. Once/Shift
* Aligner Intensity * Individual Spec. Once/Shift
e Coater Soft Bake ¢ Individual Spec. Once/Shift
Temperature ¢ Individual Spec. Once/Shift
Vacuum e Individual Spec. Once/Shift
Etch e Etchant Temp. ¢ Individual Spec. Once/Shift
* Etch Rate ¢ Individual Spec. Once/Shift
® Spin Dryer N, Flow ¢ Individual Spec. Once/Shift
RPM e Individual Spec. Once/Shift
¢ Hard Bake Temp. ¢ Individual Spec. Once/Shift
N, Flow e Individual Spec. Once/Shift

¢ SAMISUNG
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Process Monitor (Continued)

Process Control Item Spec. Limit Insp. Frequency
Thin Film e Cooling Water Temp. ® 26+3°C Once/Shift
e Thickness ¢ Individual Spec. Once/Shift
CVD ¢ Pin Hole ¢ Individual Spec. Once/Shift
® Thickness ¢ Individual Spec. Once/Shift
Diffusion e Tube Temp. e |ndividual Spec. Once/Shift
e C-V Plot Run e Individual Spec. Once/Shift

Tube ¢ Individual Spec. Once/10days
e Sheet Resistance ¢ Individual Spec. Once/Shift
® Thickness  Individual Spec. Once/Shift

1. Mask Inspection

Raw Material Incoming Inspection

Defect Detection ¢ Pinhole & Clear-extension All Masks ¢ Defect Size<1.5um
* Opaque Projections & ¢ Defect Density
Spots <0.124EA/cm?
e Scratch/Particle/Stain
* Substrate Crack/Glass-chip
e Others
Registration ¢ Run-out +0.75um
(X-Y Coordinate) 20%
¢ Orthogonality +0.75um
e Drop-in Accuracy e All New Masks +0.50um
¢ Die Fit/Rotation +0.50um
Critical
Dimension e Critical Dimension All Masks Purchasing Spec.

* Instrument

® Auto mask inspection system for defect-detection (NJS 5MD-44)
e Comparator for registration (MVG 7X7)
e Automatic linewidth measuring system for CD (MPV-CD)

2. Wafer Inspection

Purpose Insp. Items Sample Remarks
Structural ® Crystallographic Defect All Lots e Sirtl Etch
Electrical * Resistivity All Lots e Monitor Water

¢ Conductivity
Dimensional e Thickness All Lots TTV, NTV, Epi-thickness
e Diameter
e Orientation
* Flatness TIR (FPD)
Local Slope
Visual ¢ Surface Quality All Lots Purchasing Spec.
¢ Cleanliness

* Instrument

® 4 point probe for resistivity (Kokusai VR-40A, Tencor sonogage, ASM AFPP)

* Flatness measuring system (Siltec)
* Epi. layer thickness gauge (Digilab FTG-12, Qualimatic S-100)
¢ Automatic Surface Insp. System (Aeronca Wis-150)
* Non-contact thickness gauge (ADE6034)

& SAMSUNG

Electronics




QUALITY and RELIABILITY

In-Process Quality Inspection (FAB)

1. Manufacturing Section

Process Step Proce$s Control Insp. Frequency
Oxidation Oxide Thickness All Lots
Diffusion Oxide Thickness All Lots
Sheet Resistance All Lots
Visual All Lots
Photo Critical Dimension All Lots (MOS)
Visual All Lots
Mask Clean Inspection All Masks with Spot Light (MOS)
or Microscope (BIP)
Etch Critical Dimension All Lots
Visual All Wafers
Thin Film Metal Thickness All Lots
Visual All Lots
lon Implant Sheet Resistance All Lots (Test Wafer)
Low Temp. Thickness All Lots
Oxide Visual All Lots
E-Test Electrical Characteristics All Lots
Fab. Out Visual All Wafers

2. FAB, QC Monitor/Gate

Process Step FAB, QC Insp. Frequency
Oxidation Oxide Thickness Once/Shift
C-V Test on Tubes Once/10 Days and After CLN
Visual Once/Shift
Diffusion Oxide Thickness Once/Shift
C-V Test on Tubes Once/10 Days and After CLN
Visual Once/Shift
Photo : Critical Dimension All Lots (MOS)
Visual Once/Shift
Mask CLN Inspection All Masks After 10 Times Use
Etch Critical Dimension All Lots (MOS)
Visual All Lots
Thin Film C-V Test on Tubes Once/10 Days and After CLN
on Lots OncelShift
Reflectivity Once/Shift
Low Temp. Refractive Index, 1 Test Wafer/Lot
Oxide Wt% of Phosphorus 1 Test Wafer/Lot
Visual 1 Test Wafer/Lot
E-Test Measuring Data All Lots
Calibration Instrument for Thickness Oncelweek
and C.D. Measuring

& SAMSUNG | s
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3. Photo/Etch process quality control

Process Flow

Process Step

MFG. Control Item

QC Monitor/Gate

Prebake

Oven PM, Temperature
Time .

Oven Particle Temp.
N, Flow Rate )

Photo Resist (PR)
—spin

Thickness Machine PM

Soft Bake

Oven PM, Temperature
Time

Temp. N, Flow Rate

Align/Expose

Light Uniformity
Alignment, Focus Test
Mask Clean Inspection
Mask Clean Exposure
Light Intensity

Light Intensity
Mask Clean Insp.

Develop Equipment PM Vacuum
Solution Control

Develop PRIC.D.’S Alignment

Check Particles

Mask and Resist Defects

QC Inspection

Critical Dimension (CD)

Hard Bake Oven PM, Temperature Temp.
Time N, Flow Rate

Etch Etch rate, Equipment Etchant Temp.
PM & Settings, Etch Etch Rate
Time to Clear

Inspection Over/Under

PR Strip Machine-PM

Final Check C.D.’S Over and under

Etch, Particles,
PR Residue, Defects,
Scratches

QC Inspection

Same as Final Check,
However, More Intense
on limited Sample
Basis. (AQL 6.5%)

Note: PM represents Preventive Maintenance

4. Reliability-related Interlayer Dielectric, Metallization, and Passivation Process Quality Control Monitor

Item Frequency
Wt% Phosphorus Content of the Dielectric Glass 1/Shift
Metallization Interconnect 1/Month
Al Step Coverage 1/Month
Metallization Reflectivity ] 1/Shift
Passivation Thickness and Composition 1/Shift
Thin Film Defect Density 1/Shift
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Figure 9. General Wafer Fabrication Flow

Process Flow

Process Step

Major Control Item

Diff'n
Metal

Wafer and Mask
Input

Starting Material
Incoming Inspection

Mask: (See mask Inspection)
Wafer: (See wafer Inspection)

Wafer Sorting and
Labelling

Resistivity

Initial Oxidation

Oxide Thickness

* (See manufacturing section)

Photo * (See FAB, QC Monitor/gate)
Inspection e Critical Dimension
® Visual/Mech — Major: AQL 1.0%
— Minor: AQL 6.5%
QC Gate e Critical Dimension
Etch * (See manufacturing section)
* (See FAB, QC Monitor/gate)
Inspection ¢ Critical Dimension
¢ Visual/Mech — Major: AQL 1.0%
— Minor: AQL 6.5%
QC Gate e Critical Dimension
* Visual/Mech
Diffusion ® (See in-process Quality Inspection)
Metalization
E-test ¢ Electrical Characteristics
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Figure 9. General Wafer Fabrication Flow (Continued)

Process Flow Process Step Major Control item
QC Gate ® Electrical Characteristics
Back-Lap e Thickness

Die Attach

Back Side Evaporation

e Thickness, Time
Evaporation Rate

Final Inspection

e All Wafers Screened
(Visual/Mech)

QC Fab. Final Gate

e Visual/Mech.
— Major: AQL 1.0%
— Minor: AQL 6.5%

EDS
(Electrical Die Sorting)

QC Gate ¢ Function Monitor
Sawing
Inspection ® Chip Screen

QC Final Inspection

* AQL 1.0%

e Fab. Defect

¢ Test Defect

e Sawing Defect
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ASSEMBLY

The process control and inspection points of the assembly operation are explained and listed below:

1.

Die Inspection:

Following 100% inspection by manufacturing, in-process Quality Control samples each lot according to internal
or customer specifications and standards.

. Die Attach Inspection:

Visual inspection of samples is done periodically on a machine/operator basis. Die Attach techniques are monitored
and temperatures are verified.

. Die Shear Strength:

Following Die Attach, Die Shear Strength testing is performed periodically on a machineloperator basis. Either
manual or automatic die attach is used.

£2.808 18em WD17
DIE ADHESIVE THICKNESS MONITOR RESULTS. (JEOL SEM, JSM 1C845)

. Wire Bond Inspection:

Visual inspection of samples is complemented by a wire pull test done periodically during each shift. These
checks are also done on a machine/operator basis and XR data is maintained.

. Pre-Seal/Pre-Encapsulation Inspection:

Following 100% inspection of each lot, samples are taken on a lot acceptance basis and are inspected
according to internal or customer criteria.

WIRE LOOP MONITOR RESULTS.

¢ SAMISUNG %
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6. Seal Inspection:

Periodic monitoring of the sealing operation checks the critical temperature profile of the sealing oven for both

glass and metal seals.

7. Post-Seal Inspection:

Subsequent to a 100% visual inspection, In-Process Quality Control samples each for conformance to visual

criteria.

X-RAY MONITOR RESULT. (PHILIPS MG161)

8. General Assembly Flow is shown in Figure 11.

Sampling Plans

1. Sampling plans are based on an AQL (Acceptable Quality Level) concept and are determined by internal or by

customer specifications.

2. Raw Material Incoming Inspection. (confinued)

Material Inspection Item

Acceptable Quality Level

1) Visual Inspection
2) Dimension Inspection

LTPD 10%,C=2
LTPD 20%, C=0

2) Moldability Test
Molding Compound

3) Chemical Composition Analysis

Lead Frame 3) Function Test LTPD 20%, C=0
4) Work Test LTPD 20%,C=0
Wafer 1) Visual Inspection AQL 0.65%
1) Visual Inspection n:5, C=0
2) Bond Pull Strength Test n:13,C=0
Au/Al *3) Bondability Test Critical Defect: 0.65%
Wire Major Defect: 1.0%
: Minor Defect: 1.5%
4) Chemical Composition Analysis n:5 C=0
1) Visual Inspection n:5 C=0

Critical Defect: 0.15%
‘Major Defect: 1.0%
Minor Defect: 1.5%
n:5 C=0

¢ SAMISUNG
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/5°C Ganl Eventd Store

6 8 10 10 14 16 zumw*&e
Teaperatere ('C

MOLDING COMPOUND INCOMING INSPECTION
(THERMAL ANALYSER, DUPONT 9900)

(Continued)

Material

Inspection Item

Acceptable Quality Level

Packing Tube

1) Visual Inspection
2) Dimension Inspection

LTPD 15%, C=2
LTPD 15% C=2

& Pin 3) Electro-Static Inspection n:5 C=0

4) Hardness Test n:5 C=0

1) Visual Inspection LTPD 20% C=0
Solder 2) Weight Inspection LTPD 20% C=0

3) Chemical Composition Analysis LTPD 20% C=0

1) Acidity Test LTPD 20% C=0
Flux 2) Specific Gravity Test LTPD 20% C=0

3) Chemical Composition Analysis LTPD 20% C=0

1) Visual Inspection AQL 1.0%
Solder Preform 2) Work Test AQL 1.0%

3) Chemical Composition Analysis AQL 1.0%

1) Visual Inspection AQL 1.0%
Coating Resin 2) Work Test AQL 1.0%

3) Chemical Composition Analysis AQL 1.0%

1) Work Test

Critical Defect: 0.15%
Major Defect: 1.0%

Marking Ink Minor Defect: 1.5%
2) Mark Permanency Test n:5 C=0
1) Visual Inspection LTPD 15% C=2
Chip Carrier 2) Dimension Inspection LTPD 15% C=0
P 3) Electro-Static Inspection n:5 C=0
4) Hardness Test n:5 C=0
1) Visual Inspection LTPD 20% C=0
Vinyl Pack 2) Work Test LTPD 20% C=0
3) Electro-Static Inspection LTPD 15% C=0
Ag Epox 1) Work Test n:8, C=0
g Epoxy 2) Chemical Composition Analysis n:8, C=0
. 1) Visual Inspection
Letter Marking 2) Work Test
Spare Parts 1) Dimension Inspection n:5, C=0
& Others 2) Visual Inspection n:5, C=0
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3. In-Process Quality Inspection

A. Assembly Lot Acceptance Inspectiori
(1) Acceptance quality level for wire bond gate inspection

Defect Class Inspection Level Type of Defect
— Missing Metal — Diffusion Defect
— Chip Crack — Ink Die
— No Probe — Exposed Contact
Critical Defect AQL 0.65% — Epoxy on Die — Bond Short
— Mixed Device — Die Lift
— Wrong Bond — Broken Wire
— Missing Bond
— Metal Missing — Oxide Defect
— Metal Adhesion — Probe Damage
Major Defect AQL 1.0% — Pad Metal Discolored — Metal Corrosion
— Tilted Die — Incomplete Wetting
— Die Orientation — Weakened Wire
— Partial Bond
— Adjacent Die — Contamination
— Passivation Glass — Ball Size
Minor Defect AQL 15% — Die Attach Defect — Wire Clearance
— Wire Loop Height — Bond Deformation
— Extra Wire

(2) Acceptance quality level for Mold/Trim gate inspection

Defect Class

Inspection Level

Kind of Defect

— Incomplete Mold

— Deformation

¢ In-Process Monitor
Inspection for Product

e X-Ray Monitor
Inspection for Molding

¢ Monitor Inspection
for Production Equipment

4 Times/Shift/Each Process
2 Times/Shift/Mold Press

2 Times/Shift/Each Unit of
Equipment

Critical Defect AQL 0.15% — Void, Broken Package — No Plating
— Misalignment — Broken Lead
— Ejector Pin Defect — Crack, Lead Burr

Major Defect AQL 0.4% — Package Burr — Rough Surface
— Flash on Lead — Squashed Lead
— Lead Contamination — Bent Lead

Minor Defect AQL 0.65% — Poor Plating
— Package Contamination

B. In-process monitor inspection
Inspection Item Frequency Reference

¢ Die Shear Test Each Lot MIL-STD-883C, 2019-2

* Bond Strength Test Each Lot MIL-STD-883C, 2011-4

e Solderability Test Weekly MIL-STD-883C, 2003-3

* Mark Permanency Test Weekly MIL-STD-883C, 2015-4

e Lead Integrity Test Weekly MIL-STD-883C, 2004-4

Identify for Each “ontrol Limit
Identify for Each Control Limit

Identify for Each Control Limit

¢ SAMISUNG
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4. Outgoing quality inspection plan (LTPD)

Defect Class Discrete LSI Kind of Defect

Critical Defect

R Open, short
0, 0, 3
e]ectncal 1% 2% Wrong configuration, no marking
visual
Major Defect
electrical 1.5% 3% Items which affect reliability most strongly
visual
Minor Defect Items which minimally or do
electrical 2% 5% not affect reliability at all
visual (cosmetic, appearance, etc.)

¢ SAMSUNG | o
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Figure 10. General Assembly Flow

Process Flow Process Step

Major Control Item

Wafer

Wafer Incoming
Inspection

Q.C. Wafer Incoming Inspection AQL 4.0%

Tape Mount

Sawing Q.C. Monitor

Q.C. Monitoring:

— Chip-out — Scratch

— Crack — Sawing Discoloration

— Sawing-speed — Cut Count

— D.I. Purity — CO, Bubble Purity
Visual Inspection 100% Screen:

— FAB Defect

— EDS Test Defect
— Sawing & Scratch Defect

Q.C. Gate

1st AQL 1.0%
Reinspection AQL: 0.65%

Lead Frame (L/F)

Lead Frame Incoming

e T Tas

*Q.C.L/F Incoming Inspection
1. Acceptance Quality Level
— Dimension LTPD 20%, C=0
— Visual & Mechanical: LTPD 10%, C=2
— Functional Work Test: LTPD 10%, C=2

Die Attach (D/A)

Q.C. Monitor

N

*Q.C.D/A Monitor Inspection

1. Bond force

2. Frequency: 4 Times/Station/Shift
3. Sample: 24 ea Time

4. Acceptance Criteria

Defect Acceptance Reject
Critical 0 1
Major 1 2

()

>_

Cure

¢ SAMISUNG

Electronics

48



QUALITY and RELIABILITY

Figure 10. General Assembly Flow (Continued)

Process Flow Process Step

Major Control Item

Q.C. Monitor

*Q.C. Cure Monitor Inspection
1. Control Item

— Temperature

— In/out Time
2. Frequency

— 1 Time/Shift

Au Wire

Bonding Wire

Incoming Inspection

*Q.C Au Wire Incoming Inspection
1. Visual Inspection: N=5, C=0
2. Bond Pull Test Strength Test: N=13, C=0
3. Bondability Test
— Critical Defect: AQL 0.65%
— Major Defect: AQL 1.0%
— Minor Defect: AQL 1.5%

Wire Bonding (W/B)

100% Visual

Inspection
Q.C. Monitor *Q.C. W/B Monitor Inspection
1. Frequency: 6 Times/Mach/Shift
Q.C. Gate 1. Q.C. Acceptance Quality Level N

— Critical Defect: AQL 0.65%
— Major Defect: AQL 1.0%
— Minor Defect: AQL 1.5%

Mold Compound

Incoming Inspection

*Moldability Test
— Critical Defect: AQL 0.15%

Mold — Major Defect: AQL 1.0%
— Minor Defect: AQL 1.5%
< Mold
Q.C. Monitor *Q.C. Mold Monitor Inspection

1. In-Process Monitor Inspection
— Frequncy: 4 Times/Station/Shift
— Sample: 200 Units/Time
2. Acceptance Quality Level
— Critical Defect: AQL 0.25%
— Maijor Defect: AQL 0.4%

< SAMSUNG
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Figure 10. General Assembly Flow (Continued)

Process Flow Process Step Major Control Item

Cure

Q.C. Monitor *Q.C. Cure Monitor Inspection
1. Control Item

— Temperature

— In/out Time
2. Frequency

— 1 Time/shift

Deflash

Q.C. Monitor *Q.C. Deflash Monitor Inspection
1. Control Item
— Pressure
— Belt Speed
— Visual/Mechanical Inspection
2. Frequency: 4 Times/Mach/Shift
3. Identify each Defect Control Limit

TRIM/BEND

*Q.C. Trim/Bend Monitor Inspection
Q.C. Monitor 1. Visual Inspection
2. Frequency: 4 Times/Station/Shift

Solder 100% Visual Inspection

Q.C. Monitor *Q.C. Solder Monitor Inspection
1. Frequency: 4 Times/Mach/Shift
2. Criteria

— Critical Defect: AQL 0.65%
— Major Defect: AQL 1.0%

Q.C. Gate *Q.C. Mold Gate

— Acceptance Criteria
Critical Defect: AQL 0.15%
Major Defect: AQL 0.4%
Minor Defect: AQL 0.65%

Test 100% Electrical Test

Q.C. Monitor Correlation Sample Reading for Initial
Device Test

Mark 100% Visual Inspection

000 o Tt oF oF
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Figure 10. General Assembly Flow (Continued)

Process Flow Process Step Major Control item
PRT Monitoring 1. PRT
(Process Reliability — HOPL (168 HRS), PCT (48 HRS)
Testing) — Other (when applicable)

2. Acceptance Criteria: LTPD 10%

Q.C. Monitor *Q.C. Marking Monitor Inspection
— Frequency: 4 Times/Station/Shift
— Sample: 24 Units/Time

— Identify for Each C.L.

— Acceptance Criteria

Defect Acceptance Reject

Critical 0 1

Major 1 2
Q.C. Gate *Q.C. Final Acceptance Level

— Critical Defect: AQL 0.15%
— Major Defect: AQL 0.4%
— Minor Defect: AQL 0.65%

Q.A. Gate . *Q.C. Incoming Inspection
1. Critical Defect:
— Electrical Test: LTPD 2% (N=116, C=0)
— Visual Test: LTPD 2% (N=116, C=0)
2. Major Defect:
— Electrical Test: LTPD 3% (N=116, C=1)
— Visual Test:  LTPD 3% (N=116, C=1)
3. Minor Defect:
— Electrical Test: LTPD 5% (N=116, C=2)
— Visual Test: LTPD 5% (N=116, C=2)

Stock *Age Control

Q.A. Gate *Q.A. Outgoing Inspection
1. Quantity
2. Customer
3. Packing

4. Sampling Inspection (when applicable)
— Sampling plan is same as incoming
Inspection

Shipment
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SAMSUNG’s BEST PROGRAM

The SAMSUNG Best Program has been designed to offer the customer an alternative to standard off-the-shelf plastic
encapsulated LINEAR circuits. The Best Program will significantly reduce incoming inspection requirements as
well as early device failures (infant mortalify). These results are achieved by a tightened AQL inspection plan and
a burn-in of each unit for 160 + 8, — 0 hours at 125°C or equivalent conditions established from a time/temperature
regression curve.

The AQL Plan. Acceptable Quality Levels (AQL) are a measure of the quality of outgoing LINEAR circuits. These
levels are established by the manufacturer to show the process percent defective being produced and to ensure
that the customer is receiving material that meets his.requirements. The SST Best Program has tightened these
AQL levels to a point at which incoming inspection by the customer is no longer a necessity. Best product quality
is monitored significantly more closely than standard product; those lots which fall the AQL level are 100% reworked
before resubmission to the AQL gate.

The Reliability Plan. Reliability is the statistical probability that a product will give satisfactory performance for
a specified period of time when used under specified conditions: A typical rate curve is shown below:

INFANT
MORTALITY

I
|
[
[
!
|
[

w |

-

< |

o« [

w [

[

3 |

2 I RANDOM FAILURES AT A

w ' LOW CONSTANT FAILURE RATE
[
[

0 v
BURN IN! -—
PERIOD | OPERATING LIFE

Reliability theory assumes that devices fail according to the above curve. When a group of devices is manufac-
tured a small portion of the units will be inherently weaker than the average. These weak units will probably fail
during the first few hours of operation—hence the term “infant mortality.” If the units are burned-in however, thereby
allowing the weak units to fail, there is a much lower probability that those finally put into system use will fail.

The SAMSUNG Best Flow. In order to achieve an extremely high quality unit and reduce infant mortality failures
the following flow has been established:
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Process Flow

FLOW CHART

DESCRIPTION

- H
Juuu

WAFER FABRICATION
LINEAR PROCESS
CV PLOTS
OXIDE THICKNESS MEASUREMENTS
OPTICAL INSPECTIONS
SEM ANALYSIS

ENCAPSULATION
MOLDING COMPOUND ULTRA PURE FOR LINEAR
AFPLICATIONS

POST MOLD BAKE
6 HOURS AT 175 DEG. C.
CURES PLASTIC
STRESSES ALL WIRE BONDS AND DIE

O/S FUNCTIONAL ELECTRICAL
100% TESTING
OPENS/SHORTS AND INTERMITTENTS REMOVE

HIGH TEMPERATURE BURN-IN
160 HOURS AT 125 DEG. C. OR EQUIVALENT
CONDITIONS ESTABLISHED FROM A TIME/
TEMPERATURE REGRESSION CURVE. 0.96 eV

FULL FUNCTIONAL AND PARAMETRIC
ELECTRICAL TESTING
100% ELECTRICAL TESTING AC, DC
88 DEG. C.

TIGHT AQL SAMPLING PLAN
ELECTRICAL —-0.05% AQL AT 88 DEG. C.
MECHANICAL - 0.01% AQL CRITICAL & MAJOR

SHIP UNITS
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QUALITY and RELIABILITY

RELIABILITY AND PREDICTION THEORY
RELIABILITY

Reliability can be loosely characterized as long term product quality.

There are two types of reliability tests: those performed during design and development, and those carried out
in production. The first type is usually performed on a limited sample, but for long periods or under very accelerated
conditions to investigate wearout mechanisms and determine tolerances and limits in the design process. The
second type of tests is performed periodically during production to check, maintain, and improve the assured quality
and reliability levels. All reliability tests performed by Samsung are under conditions more severe than those
encountered in the field, and although accelerated, are chosen to simulate stresses that devices will be subjected
to in actual operation. Care is taken to ensure that the failure modes and mechanisms are unchanged.

FUNDAMENTALS

A semiconductor device is very dependent on its conditions of use (e.g., junction temperature, ambient tempera-
ture, voltage, current, etc.). Therefore, to predict failure rates, accelerated reliability testing is generally used. In
accelerated testing, special stress conditions are considered as parametrically related to actual failure modes.
Actual operating life time is predicted using this method. Through accelerated stresses, component failure rates
are ascertained in terms of how many devices (in percent) are expected to fail for every 1000 hours of operation.
A typical failure rate versus time of activity graph is shown below (the so-called “bath tub curve”)

At

I~
&

Reduction due to

Failure preventive maintenance
rate \.g _m=t * m: SHAPING PARAMETER
mic°; o~ = - Specified
(m =g £ JCtor Dey; o = = Failure Rate
0.5\0. 95) Vices
TIME t
Initial Random Failure period Wear-Out Failure period

Failure period
Figure 3. Failure Rate Curve (“Bath Tub Curve”)
During their initial time period, products are affected by “infant mortality,” intrinsic to all semiconductor technologies.
End users are-very sensitive to this parameter, which causes early assembly/operation failures in their own
system. Periodically, Samsung reviews and publishes life time results. The goal is a steady shift of the limits as
shown below.
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Figure 4. Failure Rate

< SAMSUNG o4

Electronics



QUALITY and RELIABILITY

ACCELERATED HUMIDITY TESTS

To evaluate the reliability of products assembled in plastic packages, Samsung performs accelerated humidity
stressing, such as the Pressure Cooker Test (PCT) and Wet High Temperature Operating Life Test (WHOPL).

Figure 5 shows some results obtained with these tests, which illustrate the improvements in recent years. These
improvements result mainly from the introduction of purer molding resins, new process methods, and improved
cleanliness.
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Figure 5. Improvement in Humidity Reliability
ACCELERATED TEMPERATURE TESTS

Accelerated temperature tests are carried out at temperatures ranging from 75°C to 200°C for up to 2000 hours.
These tests allow Samsung to evaluate reliability rapidly and economically, as failure rates are strongly dependent
on temperature.

The validity of these tests is demonstrated by the good correlation between data collected in the field and laboratory
results obtained using the Arrhenius model. Figure 6 shows the relationship between failure rates and temperatures
obtained with this model.
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Figure 6. Failure Rate Versus Temperature
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FUNDAMENTAL THEORY FOR ACCELERATED TESTING

Accelerated life testing is powerful because of its strong relation to failure physics. The Arrhenius model, which
is generally used for failure modelling, is explained below.

1. Arrhenius model
This model can be applied to accelerated Operating Life Tests and uses absolute (Kelvin) temperatures.
L=A+Ea/KTj

L : Lifetime

A : Constant

Ea : Activation Energy

K : Boltzman’s constant
Tj : Absolute Junction temperature

If Lifetimes L1 and L2 correspond to Temperatures T1 and T2:

Ea 1 1
L1=L2 exp ?(ﬁ - T_z)
/
7/
L1
Lifetime(L) |
L2
T1 T2

Temperature 1/T (°K-1)

Actual junction temperature should always be used, and can be computed using the following relationship.
Ti=Ta+(Px fja)

Where Tj=Junction temperature
Ta=Ambient temperature
P = Actual power consumption
0 ja=Junction to Ambient thermal resistance (typically 100 degrees celsius/watt for a 16-Pin PDIP).

2. Activation Energy Estimate

Clearly the choice of an appropriate activation energy, Ea, is of paramount importance. The different mechanisms
which could lead to circuit failure are characterized by specific activation energies whose values are published
in the literature. The Arrhenius equation describes the rate of many processes responsible for the degradation
and failure of electronic components. It follows that the transition of an item from an initially stable condition to
a defined degraded state occurs by a thermally activated mechanism. The time for this transition is given by an
equation of the form: b

MTBF =B EXP (Ea/KT)
MTBF = Mean time between failures
B = Temperature-independent constant

MTBF can be defined as the time to suffer a device degradation. The dramatic effect of the choice of the Ea value
can be seen by plotting the MTBF equation. The acceleration effect for a 125°C device junction stress with respect
to 70°C actual device junction operation is equal to 1000 for Ea=1eV and 7 for Ea=0.3eV..
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Some words of caution are needed about published values of Ea:

A. They are often related to high-temp tests where a single Ea (with high value) mechanism has become dominant.
B. They are specifically related to the devices produced by that supplier (and to its technology) for a given period
of time
C. They could be modified by the mutual action of other stresses (voltage, mechanical, etc.) L
D. Field device-application condition(s) should be considered.

(Activation energy for each failure mode)
THE CORRECT PROCEDURE
Failure Mechanism Ea
Contamination 1~14eV ACCELERATED TEST
Polarization 1eV
Aluminum Migration | 05 ~1 eV CALCULATED AT TEST CONDITIONS
Trapping 1eV AND WITH A CERTAIN CONFIDENCE
Oxide Breakdown 03 eV LEVEL
Silicon Defects 0.3~0.5eV FAILURE ANALYSIS
CHOICE OF Ea————— CALCULATED AT OTHER
TEMPERATURES
Time =
14 eV /-
108 1evy
J,‘ v 4 v 4 !
L | i ~ 04‘8 ev. ]
= =
S
Qo
&
s
B
o
[
§ -
102 03 eV
7
d = =
101
i
100 H |
250 200 175 150 125 100 75 50 T(°C)

Junction Temperature

Figure 7. Acceleration Factor Vesus Temperature
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Failure Rate Prediction

Accelerated testing defines the failure rate of products. By derating the data at different cond'itions, the life
expectancy at actual operating conditions can be predicted. In its simplest form the failure rate (at a given temperature)
is:

N
FR= DH
Where FR = Failure Rate
N =Number of failures
D =Number of components
H =Number of testing hours

If we intend to determine the FR at different temperatures, an acceleration factor must be considered. Some failure
modes are accelerated via temperature stressing based upon the accelerations of the Arrhenius Law.

For two different temperatures:

FR (T1)=FR (T2) exp %(% - 71_1)

FR (T1) is a point estimate, but to evaluate this data for an interval estimate, we generally use a X2 (chi square)
distribution. An example follows:

Failure Rate Elaluation
Unit: %/1000HR

Dev. x Hours . . .
at 125°C Fail Failure Rate at 60% Confidence Level
Point Estimate 85°C 70°C 55°C
1.7 x 108 2
0.18 0.0068 0.0018 0.00036

The activation energy, from analysis, was chosen as 1.0 eV based upon test results. The failure rate at the lower
operating temperature can be extrapolated by an Arrhenius plot.
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LINEAR ICs FUNCTION GUIDE

1. AUDIO APPLICATION
A. FM Front End

Function Use
Type Package - Remark
: RF 0SsC MIXER RIC Car Hi-Fi
KA2249 7 SIP * * * * Vee=2~7V
KA22495 9 SIP/14 SOP * * * * * Vec=1.6 ~6V
KA22496 9 SIP * * * * * Vec=1.6~6V

B. FM/AM RF, IF and Detector System, AM Tuner System

’ Function Use
Type Package Remark
» e T o om | o | [ ir
KA22461 19 ZIP * * * * Vec=8~15V
KA2243 16 DIP * * * . * * * | Vec=3~14V
KA2244 9 SIP * * * * Voc=8~16V
KA22441 16 ZIP * * * * Voc=6~14V
KA2245 7 8IP * * * Vec=8~15V
KA2247 16 DIP * * * * * * * Vee=3 ~ 8V
KA22471 16 DIP * * * * * * * Vec=3 ~ 8Y
KA2248A/D | 16 DIP/20 SOP * * * * * * * Vec=1.8~6V

C. FM Stereo Multiplex Decoder

Lamp | VCO | Sep. Use
Type Package PLL Driver Stop Cont. RIC Car HiFi Remark

KA2261 16 DIP * * * * * * Sep =45dB
KA2262 16 ZIP * * * * * SNC/HCC
KA2263 9 SIP * * * * * Sep =45dB
KA2264/D | 9 SIP/16 SOP * * * * Vee=1.8~5V

* * * * * VCO Non-
KA2265 16 DIP» Adjusting MPX

N N . . N Pilot Canceller
KA2266 16 ZIP SNCHCC

1 New Product
t1 Under Development
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FUNCTION GUIDE

D. Audio Power Amplifier

Vee Output Power Use
Type Package Remark
(V) | R.=4 ohm | R.=8 ohm | RIC | Car | Hi-Fi
N 6 0.5W
KA2201/N/B 8 DIP * Vec=3~14V
9 1.2W
KA2206 12 DIPIF 2.3W x2 * Vec=4.5~11V
KA22062 12 SIP HIS 12 | 46Wx2 * Vec=6~15V
1KA22063S 12 SIP HIS 12 | 46WXx2 * Vec=6~15V
KA2214 14 DIP H/S 9 1.2Wx 2 * Vec=3~16V
KA2209 8 DIP 3 | 110mW x2 * Vec=1.8~9V
KA2210 12 SIP HIS 13.2] 55Wx2 * Vec=10~16V
TKA22101 12 ZIP HIS 13.2 23W * Vee=9~18V
T1KA22102 17 ZIP HIS 13.2| 15Wx2 * Vee=9~18V
t1KA22103 17 ZIP HIS 13.2] 19Wx2 * Veec=9~18V
KA2211 12 SIP HIS 13.2| 5.8Wx2 * Vec=9~18V
KA2212 9 SIP 6 0.5W * Vec=3.5~14V
LM386/S/D |8 DIP/9 SIP/8 SOP| 6 0.325W * Vec=4~12V
Vee=1.8~3.6V
KA22131 24 SOP 3 69mW x 2 (R, = 16Q) * Included
Auto Reverse Pre-AMP
. Included
KA2213 14 DIP HIS 6 1w Pre-Amp with ALC
11KA22132 16 DIP 3 | 30mWx2 (R =320) * Veo=1.8~7.5V
Dual PRE + POWER AMP
11KA22134 16 DIP 3 | 30mWx2(R.=320) | * with Volume Control
Vec=2~7.5V
_ . Dual PRE-POWER AMP
KA22135 22 DIP-S 3 28mW x 2 (R.=329) and DC Motor
Speed Controller
 Vee=2~75V
_ . Dual PRE-POWER AMP
11KA22136 28 sOP 3 28mW x 2 (R.=320) with Volume Control and
DC Motor Speed Controller

1 New Product

+1 Under Development
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E. Pre-Amplifier

Use
Type Package Function Remark
RIC | Car | Hi-Fi
KA1222 8 SIP Dual Pre-amplifier * Vee=25~6V
KA2220 9 SIP Pre-amplifier with ALC * Vee=3.5~14V
KA2221 8 SIP Dual Pre-amplifier * * Included Voltage Regulator
KA22211 8 SIP Dual Pre-amplifier * * Ve =5~14V
KA2223 16 DIP 5 Band Mono Graphic EQ AMP | * * Vec=5~13V
+KA22232D 20 SOP 3 Band Dual Graphic EQ AMP * Vee=1.6~6V
KA22233 22 DIP 3 Band Dual Graphic EQ AMP * * Vee=5~15V
1KA22234 24 ZIP-S 5 Band Dual Graphic EQ AMP * * Vee=3.5~14V
KA22235 18 ZIP 5 Band Mono Graphic EQ AMP | * * Vec=3.5~16V
KA2224 14 DIP Dual Pre-amplifier with ALC * Vec=4~13V
KA22241 9 SIP Dual Pre-amplifier with ALC * Vec=4.5~14V
tKA22242 10 SIP Dual Pre-amplifier with ALC * Vec=4~12V
KA2225/D | 16 DIP/16 SOP | Dual Pre-amplifier with Mute * Voc=1.6~5V
KA22261 16 DIP Dual Pre-amplifier with ALC * Included REC AMP
TKA2228 21 ZIP-S Dual Pre-amplifier system * Vec=35~7V
TTKA2229A 24 DIP-S Quad Pre-amplifier system * Vec=35~7V
KA7226 14 DIP Dual Pre-amplifier with ALC * Vec=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 am.plmer
Reference voltage included
. VU scale, input amplifier
KA2283 16 DIP 5 Dot dual red/yellow/green LED driver Reference voltage included
R 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
KA2286 9 SIP 5 Dot mono red LED driver Linear scale .
Reference voltage included
. Linear scale
KA2287 9 SIP 5 Dot mono green LED driver Reference voltage included
. VU scale
KA2288 16 DIP 7 Dot mono LED driver Reference voltage included

t New Product
1+ Under Development
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FUNCTION GUIDE

G. Music Selector

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

H. 1 Chip Radio
Type Package Function Remark
KA22421/D 16 DIP/16 SOP AM 1 Chip Radio Vec=2~5V
11KA22426 28 SOP AM/FM 1 Chip Radio Vec=1.6~6V
KA22427 16 DIP AM/FM 1 Chip Radio Vee=3~13V
tKA22429 16 SOP FM 1 Chip Radio Vec=1.6~6V
T1TKA2291 24 SOP FM F/E + AMIFM IF Vee=2~9V
+1KA2292 24 DIP AM/FM TUNER + MPX Vec=2~9V
I. Noise Reduction
Type Package Function Remark
tKA2270 16 DIP dBX Type Vee=5~15V
tKA2271 16 DIP Dolby B Type Vec=8.5~16V
TKA22711 16 DIP Dolby B Type Vec=5.0~16V
KA22712 16 DIP Dolby B Type Vec=6.5~16V
KA2272 16 ZIP FM Noise Canceller Vee=8~15V
tKA2273 14 DIP DNR for CAR Stereo Vec=8~15V
J. CD Player
Type Package Function Remark
Dual Amp for CDP Vee=5V,
KA9256 10 SIP H/S Motor Driver Vee= BV
Dual Amp for CDP _
KA9257 12 SIP H/S Motor Driver Vee =5V
16K SRAM +
T1KS5990 8 Fap Digital Signal Processor Voo =5V
+1KA8309 48 FQP Servo Signal Processor Vee =5V
+1KDAO0313 20 SOP 13 bits D/A Converter Vee =5V
11KA9201 30 SOP RF Amp for CDP Vee=5V
11KA9255 22 SOP PWM Motor Driver for COP Ve =5V
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FUNCTION GUIDE

2. VIDEO APPLICATION

TV Use
Application Type Package Circuit Function
SIF System - | KA2101 14 DIP IF amp, IF limiter, IF detector
SIF Subsystem KA2105 |9 SIP IF amp, IF limiter, IF detector
for MPX KA2106 16 DIP (KA2105) x 2
| Sound System KA2102A |14 DIP H/S | KA2101 + 2.4W audio power amp.
Sound MPX KA2268N 28 DIF SIF amp, IF limiter, IF detector,
(Two Carrier System in Korea) | KA22682 LED driver, Mode SW, Matrix, VCO
. Hori sync detector, Integrator, Comparator,
Sound Muting KA2103L |9 SIP Voltage controller
Ruro P m‘ji’n‘;f' + KA2104 |9 SIP KA2103 + auto power off control
VIF amp, Limiter, Video detector, Video amp,
KA2911 |16 DIP Noise invert, AGC detector, IF AGC, AFT,
VIF System Reverse RF AGC :
KA2916 16 DIP Forward RF AGC version of KA2911
VIF amp, Limiter, Video detector, Video amp,
KA2912 |14 DIP HIS || AGC, Forward RF AGC, Noise canceller
VIF amp, Limiter, Video detector, IF AGC,
KA2913A |16 DIP Forward RF AGC, SIF limiter, Sound detector
KA2917 |16 DIP Reverse RF AGC version of KA2913A
VIF amp, Limiter, Video detector, Video AFT, IF AGC,
KA2914A 124 DIP | poverse RF AGC, SIF amp, SIF limiter, Sound detector
VIF + SIF System KA2918 24 DIP Forward RF. AGC version of KA2914A
VIF amp, Video detector, AFT, IF AGC,
KA2919 30 SDIP Reverse RF AGC, Noise canceller, Video amp,
SIF detector, Limiter amp, Mute, Attenuator, AF amp
VIF amp, Video Det, AFT, Noise Canceller,
KA2922 |20 DIP | \E AGC, Forward RF AGC, amp, FM Det, Mute
VIF amp, Video Det, AFT, Noise canceller, IF AGC,
KA2023 20 DIP Reverse RF AGC, Limit amp, FM Det, Mute.
VIF amp, Limiter, Video Detector, Video AFT, IF AGC,
VIF + SIF + Deflection KA2915 28 DIP Forward RF AGC, SIF amp, SIF limiter, SIF detector,
Sync separator, Hori OSC/driver/AFC, OSC/pre-driver
Chroma amp, DC chroma gain control, ACC peak detector,
Burst amp, Killer detector, APC phase detector,
PAL Chroma System KA2151 24 DIP DC uni-color control, ACC amp, Burst gate,
PAL switch, flip-flop, Matrix, VCO
ACC amp./detector, Killer detector, Phase detector,
CW OSC, Demodulator, Sawtooth gen, APC,
KA2153 42 DIP X-ray protection, Hori OSC/drive, Vert OSC/amp,
NTSC Reverse amp ’
Chroma + Deflection Video tone/contrast, Pedestal amp, Bright control,
+Videogy;em ' KA2155 Color demodulator, APC, Tint control, VCO,
30 SDIP ACC, Color killer, Hori OSC/AFC, Predriver,
KA2156 Sync separator, Burst gate, Vert blank/driver,

Ramp generator, X-ray protection
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TV Use (Continued)

Application Type Package Circuit Function
PAL ACC amp./detector, Killer detector, Phase detector, CW OSC,
Chroma + Deflection KA2154 |42 DIP Demodulator, Sawtooth-Gen, APC, X-ray protection,
+ Video System Hori OSC/drive, Vert OSC/amp, Reverse amp
NTSC C/TV 1 Chip +KA2159 |42 SDIP * |VIF, SIF, Video, Chroma Deflection Circuit
KA2130A | 10 DIP H/S | Vert OSC/driverioutput, Sawtooth generator
Vertical System Synchronization circuit, OSC, Ramp generator, High
KA2136 |12 DIPIF power gain amplifier, Flyback Generator, Voltage regulator
Vertical Output KA2131 |10 SIP H/S | Driver, Output, Flyback generator, Pulse shaper
Polarity SW, AFC, Hori OSC/preamp, Pulse width adj,
KA2135 |12 SIP X-ray protector
Noise gated sync separator, Vert sync separator,
Horizontal System Hori OSC with frequency limiter, Protection circuit
KA2137 |16 DIP phase comparator, Sync and OSC pulse, flyback and
OSC pulse, Loop gain and time constant switching,
Composite blanking, Key pulse generator,
Output stage with high current capability
Vert OSCldriver/output, Sawtooth generator,
KA2133 116 DIP HIS Hori OSClpre-driver, AFC
Sync separator, Noise detector, Hori/OSC/buffer, AFC,
KA2134 118 DIP Vert OSCldriver/lamp, Ramp generator, X-ray protector
Deflection System Vert OSC, Ramp generator, Sampling type,
tKA2138 |20 DIP DC voltage control, Horiz OSC, AFC X-ray protector,
Horiz phase shifter, Horiz pulse duty setting
Sync separator, Noise blanking, Voltage regulator, Vert
KA2921 |16 DIP OSCl/pre-driver/lamp, Hori OSC/driver, AFC, X-ray protector
KS5803A |16 DIP K o
. ey In/output, Driver, Output control,
Remocon Transmitter KS5803B |20 SOP 0SC, Data register, Controller
KS5410 |20 SOP
KA2181 |8 SIP ALC, Input separation stage, Output gain control
KA2182 ALC, Input separation stage, Output gain control,
Infrared Preamp KA2183 8 SIP Low voltage use amp
tKA2184 |8 SIP ALC, Limite amp, BPF, Detector, Husteresis Comparator
DC Volume & Tone Control| KA2107 |12 SIP Tone control, Balance control, Volume control, Output amp
o Up/down counter, D/IA convertor, RC OSC, Initial control,
Digital Volume Control KA2611 18 DIP Clear circuit, Logic SW, Voltage regulator
KA2605 |9 SIP Phase Inverter, Hori sync separator, Vert sync separator,
Sync Separator Composite sync separator, Vertical filter, Horizontal filter
KA2606 |9 SIP Phase Inverter, Hori sync separator, Hori sync compensation,
Composite sync separator, Vertical filter, Horizontal filter
R.G.B. clamp, R.G.B. amp, Contrast control,
KA6101 |18 DIP Brightness control, Clamp pulse generator,
R.G.B. Interface RIY, GIY, BIY switch, Switching pulse generator
R R.G.B. clamp R.G.B. amp, Contrast control,
KA6102 |18 DIP Brightness control, Clamp pulse generator,
RIY, GIY, BIY switch, Switching pulse generator
Audio & Video Switch tKA2186 |8 DIP Switching Circuit Reference (Low Impedance)

t New Product
1t Under Development
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B. VTR Use
Application Type Package Circuit Function
Sync tip clamp, Dynamic emphasis, Main
KA2944 |28 DIP pre-emphasis, White/dark clip, Frequency modulator,
REC buffer amp, FM AGC, DOC, Pre-amp, SW amp
Write & Read EQ amp, Current amp, Pre amp, Chrominance amp
tKA8102 |22 SDIP Peaking amp, RF AGC amp
EQ amp, Current amp, Pre amp, Chrominance amp,
tKA8115 |22 SDIP Peaking amp.
Video AGC, EE Monitor squelch, FM limiter,
KA2945 |28 DIP FM demodulation, Dynamic de-emphasis, Noise cancel,
Y/C mix. squelch, Sync seperation, Video output amp
Comb filter, Detail Enhancer, White clip, Picture control,
Luminance Processor tKA8103 |48 SDIP Line Noise canceller, Sync LPF, Main de-emphasis,
LPF, Clamp, Edit control, DOC
AGC, SYNC sep. Detail enhancer, Non linear emphasis,
+1KA8113 |30 SDIP Main emphasis, 75Q driver, FMAGC, DOC,
Line noise canceller, Noise canceller, Picture control
Auto color, Burst pre-emphasis, Converter, AFC, APC,
KA2988 |28 DIP VCO (160fH), Sub-converter, 4-Phase 40fH Signal generator,
Chrominance Processor ID input, VCO (3.579545MHz)
320fH(NTSC)/321fH(PAL) VCO, REC LPF, Edit control,
PB input signal level compensator, fsc Multiplier (2fsc),
TKAB104 130 SDIP | k014 Start inhibit, High speed APC circuit,
APC Reference control
REC/PB Pre-amplifier, Line amp, ALC, Analog SW,
Audio Processor KA2983 |18 DIP REC/PB/Muting control, REC amplifier
KAS401 |24 SZIP EP/SP SW, REC/PB SW, PB/EE SW, REC/EE SW,
Line muting SW, ALC, Line amp, REC amp, PB EQ amp
Speed/Phase servo for VTR drum and capstan.
tKA8303 {42 SDIP ' |Many built-in functions including special playback and
extended recording.
Speed/Phase servo for VCR DRUM and capstan serial
+KA8308 |30 SDIP ] >
Digital Servo Controller mode input, Viss, STILL,CSLOW, etc.
tKA8313 |30 SDIP gtﬁ?lelzecsi’loP‘II\vase servo for VCR DRUM and capstan motor,
ttKA8316 |56 SDIP Speed/Phase servo for VCR DRUM and capstan motor
- KA8302 |12 SDIP CTL amp, FG amp, Doubler, Schmitt trigger
Servo Control Amplif
nirol AMPITEr I 1A8312 [12 SDIP _|CTL AMP, FG AMP, Doubler, Schmitt trigger, 1/2 block
RF Modulator KA2981 |16 DIP Video clamp, White clip AM modulator, Sound FM

modulator, Carrier OSC with SAW channel select SW

1: New Product
1t: Under Development
*: Direct Replacement
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VTR Use (Continued)

Application Type Package Circuit Function
KA8402 |7 SIP 2-input switch
AV Switch
wite tKAB403 |9 SIP 3input switch
Detail Enhancer KA8101 |9 SIP Limitter, Enhancer
KA8301 |10 SIP H/S |Pre amp, Driver, Logic circuit
Control amp, CW/CCW, Hall amp,
KAB304 |12 SIP HIS 2-phase DRUM motor driver
Motor Driver KAB8306 |10 SIP H/S |Control circuit, Protect circuit, Dual motor driver
2 phase DC brushless hall motor driver IC DRUM motor,
TKAB310 |20 ZIP CTL amp, Hall amp, CW/CCW, Driver, TSD
+1KA8311 |30 DIP H/S |3 phase capstan DD motor driver
VIF amp, Limiter, Video detector, Video AFT, IF AGC,
KA2914A |24 DIP Reverse RF AGC, SIF amp, SIF limiter, Sound detector
VIF amp, Limiter, Video detector, IF AGC,
KA2917 116 DIP Reverse RF AGC, SIF limiter, Sound detector
Demodulator -
VIF amp, Video detector, AFT, IF AGC,
KA2919 |30 SDIP Reverse RF AGC, Noise canceller, Video amp,
SIF detector, Limiter amp, Mute, Attenuator, AF amp
VIF amp, Video Det, AFT, Noise canceller, IF AGC,
KA2923 |20 DIP Reverse RF AGC, Limit amp, FM Det, Mute
. NL processor, VHS & S-VHS SW SP/EP Mode &
S-VHS Sub Emphasis +KA8106 |18 DIP PB/REC SW
SIF amp, IF limiter, IF detector, LED driver, Mode SW,
Sound MPX KA22682 | 28 DIP Matrix, VCO (Two Carrier System in Korea)
oun tKA2269 |42 SDIP | Decorder (Sound MPX in USA)
+TKA2270 |16 DIP/SOP |dbx NR (Sound MPX in USA)
Sync separator & OSC, Character memory & ROM,
Character Generator 11KS5580 |32 SOP Data/Address SW, Video output
LED & Lamp Driver KA2618 |9 SIP 4-NPN TR array
CCD 1H Delay Line ttKS7100 |8 DIP Clamp, CCD, Bias, S&H, Buffer, Clock driver
KS5803A | 16 DIP Key Infoutput, Driver, Output control,
Tx KS5803B {20 SOP OSC, Data register, Controller
Remocon tKS5410 |20 SOP
Pre Am KA2181 |8 SIP ALC, Input separation stage, Output gain control
P tKA2184 |8 SIP ALC, Limite amp, BPF, Detector, Hysteresis Comparator

t New Product
1t Under Development
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3. TOY APPLICATION

Function A Operating
Device Package [Vcc(V)|, Application
FIW [B/W|Stop|L/R Tum|Turbo ge|VeeV)| yg) Mode PP
KA2303 | O | O | O 9 SIP |2.5-10| 65 RF 3 Function RC TOY CAR (RX)
KA2304 | O | O 9 SIP [2.5-10| 65 RF 2 Function RC TOY CAR (RX)
KA2305A| O | O | O 12 SIP | 3-18| 58 RF+PWM |3 Function RC TOY CAR (RX)
KA2306A| O | O | O O | 14DIP | 318/ 58 RF + FM 3 Function + Turbo (RX)
KA2309 | O | O | O O O | 16 DIP | 3-18| 58 |RF + FM + PWM|7 Function RC TOY CAR (RX)
KA2310 | O | O | O O ¢} 9SIP | 6-12 RF + FM + PWM|KA2309 Transmitter
KA2311 [0 |0 | 0| O | O |16DIP| 31865 |RF+FM+pw|Full Function RC TOY GAR (RX)
(L/R Turn on stop state)
KA2312 | O | O | O (@) o 9SIP | 6-12 RF + FM + PWM|KA2311 Transmitter
4. FDD APPLICATION
Device Package Function Features Application
KA6201 18 DIP FDD Read Amp Gain selector, Peak detector FDD (5.25", 3")
Wave shape
KA6202 16 DIP 2-phase stepping 330mA output current capability, FDD
motor driver Dual bridge included, HDD
Single input direction control,
Low supply current

¢ SAMISUNG o
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LINEAR ICs CROSS REFERENCE GUIDE
1. AUDIO LINEAR ICs
Application SAMSUNG | SANYO | TOSHIBA |MATSUSHITA| ROHM Others
KA2201/N| LA4145 AN7116 BA527 | *TBA820M
KA2201B | LA4145 AN7116 BA527 | *TBA820M
. KA2212 |*LA4140  |*TA7313AP |*AN7112 BA526
Power Amplifier 1KA22101 *TA7250BP
11KA22102 “TAB205AM
LM386 TA7336P BA546 | *LM386/*NJM386
KA2206 |'LA4182/3 | TA7769P | AN7143 BA534 | TEA2025
KA22062 “TA7283AP BA5406
tKA22063 “TA7282
Dual Power Amplifier | KA2209 | LA4530 | TA7376P | AN7118 “TDA2822M
KA2210 |*LA4445 | TA7227P | ANT7147 BA532
KA2211 | LA4440 |*TA7240AP | AN7178 BA532
KA2214 *,PC1263C
EQ AMP + Power KA2213 |"LA4160 | TA7628P 4PC1165C
1KA22131 | LA4560M *BA3502F
11KA22132 | LA4520 ~AN7108 *CXA1034P
Dual EQ AMP + Power 11KA22134 TABI19P
tKA22135 - *LAG637D
11KA22136 *LAG665
EQ AMP + ALC KA2220 |*LA3210 |*TA7137P | 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
. KA22232 ~ TK10580M
Graphic EQ AMP KA22233 AN7330K | BA3822L
1KA22234 *BA3822L
KA22235 *BA3812L
KA2224 |*LA3220 AN7312 BA343 :
KA22241 | LA3225/6N *BA3308 | M51544L
1KA22242 | LA3225/6N *BA3312N | M51544L
Dual EQ AMP+ALC 1 261 “TA7668BP
KA7226 “TA7658P | ANT7312 BA343
KA2228 “TA7417P BA3416BL
Quad EQ AMP TTKA2229A M51166P
Dual EQ AMP+Mute | KA2225 | LA3230 |*TA7709P/F| AN7315 BA3304
Music Selector KA2230 | LC7517 | TCO167P *IR3R24
KA2231 |*LA2010 | TA7341P | AN6262N/3N| BA335
AM 1 Chip Radio KA22421 "[*TA7641BP *CIC7641
+1KA22426 *CXA1019
AM/FM 1 Chip Radio | KA22427 “TA7613AT *TDA1083/*ULN2204
FM 1 CH 1P Radio  |tKA22429 “TDA7021T

1 New Product

++ Under Development

* Direct Replacement

& SAMSUNG
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LINEAR ICs CROSS REFERENCE GUIDE

AUDIO LINEAR ICs (Continued)

Application SAMSUNG | SANYO | TOSHIBA |MATSUSHITA| ROHM Others
AM/FM IF + DET KA2243 *BA4220 |*HA12413
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
’f;”l')g#"e’*AM’FM IF I KA22471 “TA7640AP | 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/*4PC1197C
KA2262 |"LA3370 | TA7401AP | AN7417 BA1356
FM Stereo Multiplex | KA2263 “TA7343AP |*AN7420
Decoder KA2264 | LA3330 |*TA342P |*AN7421 BA1360

KA2265 |*LA3410 TA7413AP | AN7470
tKA2266 |*LA3375 TA7401AP

TKA2271 TA7719P *CXA1101P
TKA22711 *CXA1102
Noise Reduction TKA22712 *CXA1163
tKA2272  |*LA2110
KA2273 *LM1894M
KA2281 *TA7666P IR2E27
KA2283 *TA7667P
KA2284 |*LB1403 | TA7366P |*AN6884 *“BA6124
Bﬁ?e'r-e"e' Meter KA2285 |*LB1423 | TA7366P *BA6137
KA2286 |*LB1433 BAB56
KA2287 |*LB1413 *BA6125
KA2288 *IR2E02
AM/FM 1 Chip Tuner |1TKA2291 *CX20111
AM Tuner + MPX TTKA2292 “TA8127
1 KS5990 *CXD1130
1KA8309 *CXA1082Q
CDP 1KDA0313 *CXD1140
TKA9255 *BA6280
1 KA9201 *CXA1081Q

t New Product tt Under Development * Direct Replacement

& SAMSUNG | .
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LINEAR ICs

CROSS REFERENCE GUIDE

2. VIDEO LINEAR ICs

A. TV Use
Application SAMSUNG | SANYO |MATSUSHITA| TOSHIBA | HITACHI NEC Others
SIF System KA2101 |*LA1365 |*AN240 *TA7176  |*HA1125 | xPC1382 |*ULN2165N
SIF Subsystem KA2105 AN5215 *TA7337
For MPX KA2106
SIF + Audio Output KA2102A AN5250 HA1364 |*uPC1353C
Sound MPX KA2268N
(Two Carrier System
in Korea) KA22682
Sound MPX | Decoder | tKA2269 CX20112
(USA) dbx NR |tKA2270 CXA1011
Sound Muting KA2103L
Auto Power Orf | KA2104
KA2911 LA1357 AN5111 *TA7607 HA11225| nPC1356 *TDA2544
VIF System KA2916 *TA7611
KA2912 LA7507 *uPC1366
KA2913A *TA7678 *uPC1414
KA2914A *TA7680 uPC1411C
KA2917
VIF + SIF System KA2918
KA2919 | *LA7520
KA2922 |*LA7535
KA2923 | *LA7530N
VIF + SIF + Def KA2915 *AN5151N
PAL Chroma System | KA2151 AN5620 *TA7193 uPC1365
KA2153 *TA7644BP uPC1401C | *IROPO4
g;slgcg:r:oma/ tKA2155 | *LA7625
tKA2156 | *LA7626
g’;heg:‘ig‘;ma’ KA2154 *TA7698
CI/TV 1 Chip (NTSC) |tKA2159 |*LA7655
KA2130A |*LA1385 *TA7242 *uPC1031H2
Vertical System KA2132 *TDA1044U
KA2136 *TDA1170N
Vertical Output KA2131 LA7830 |*AN5512 uPC1378H
Horizontal System KA2135 TANS790N
KA2137 *TDA1180P
+ New Product 1t Under Development * Direct Replacement
72
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LINEAR ICs

CROSS REFERENCE GUIDE

TV Use (Continued)

Application SAMSUNG| SANYO |[MATSUSHITA| TOSHIBA | HITACHI NEC Others
KA2133 *uPC1379
KA2134 *AN5436
Def. System
KA2921 *TA7609
tKA2138 |*LA7851
KS5803A *uPD1913C
Remocon Transmitter| KS5803B *uPD1943G
+tKS5410 *TC9012F
KA2181 *uPC1373H
Infrared Preamp KA2182/3 *uPC1374H
KA2184 *CX20106A
DC Volume & .
Tone Control KA2107 AN5836 TA7630P
Digital Volume KA2611
Control
KA2605
Sync Separator
KA2606
KA6101 *AN5355
R.G.B. Interface
KA6102 *AN5356
Audio & Video KA2186 *TEA2014
Switch
PLL + Prescaler tKA2185 “TDB359P |
1 New Product 1t Under Development * Direct Replacement
73
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LINEAR ICs ‘ CROSS REFERENCE GUIDE

B. VTR Use
Application SAMSUNG | HITACHI NEC TOSHIBA | SANYO ROHM Others
KA2944 *HA11744 | *uPC1534C
o ’m:’e”é‘efead KAB102 *PC2313CA
TS tKA8115 Original
.‘ KA2945 *HA11745|*uPC1536C
: Luminance Process | tKA8103 *uPC2317CA
1KA8113 *LA7323
Chrominance KA2988  |*HA11741|*uPC1536C
Processor +KA8104 *uPC2315CA
KA2983 *BA5102
Audio Processor
KA8401 *BA7751LS
+TKA8303 *TD6362N
Digital Servo tKA8308 *BU2758S
Controller 1KA8313 *uPD6163
11KA8316 *HD49748
Servo Control KA8302 *TA8617S
Amplifier 1TKAB312 *TA8618S
RF Modulator KA2981 *uPC1507C |*TA7673P
KA8301 *BA6209
KA8304 *BAG411
Motor Driver +TKA8306 *TA7288P
tKA8310 *M51721ATL
T1KA8311 *M52440ASP
AN Switch KA8402 *TA7347P
+KA8403 *TA7348P
KA2914A *uPC1411C |*TA7680P
Demodulator KA2917 *TA7625
KA2919 *LA7520
KA2923 *LA7530N
Detail Enhancer KA8101 *LA7308
S-VHS Sub-Emphasis | t1KA8106 *VC2031
Character Generator |11KS5580 i *M50554

1 New Product
+t UnQer Development
* Direct Replacement

X SAMSUNG R 4
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LINEAR ICs

CROSS REFERENCE GUIDE

VTR Use (Continued)

Electronics

Application SAMSUNG | HITACHI NEC TOSHIBA | SANYO | ROHM Others
KA22682 Original
Sound MPX 1KA2269 *CX20112
11KA2270 *CXA1011
LED & Lamp Driver KA2618 *TD62555S
CCD 1H Delay Line |1tKS7100 *MSM6964RS
KS5803A *uPD1319C
Tx KS5803B *uPD1319G
Remocon tKS5410 *TC9012F
KA2181 *uPC1373H
Pre Amp
1KA2184 - | *CX20106A
+KS56C400 PB only, ROM 4K, RAM 256 words
System Controller KS56C460 ROM 4K, RAM 320 words
(u-Com) +1KS56C1610 ROM 16K, RAM 512 words, 45V drive
+KS56C1660 ROM 16K, RAM 512 words
+ New Product 1t Under Development * Direct Replacement
& SAMSUNG




'LINEAR ICs ORDERING INFORMATION

KSV 3100A N A+

L BURN-IN (OPTIONAL)

(SEE BURN-IN PROGRAM)

| o
10

PACKAGE TYPE

TEMPERATURE RANGE

DEVICE NUMBER AND SUFFIX (OPTIONAL)
A: IMPROVED VERSION

= DEVICE FAMILY

TEMPERATURE RANGE PACKAGE TYPE

BLANK | SEE INDIVIDUAL SPEC CODE PKG. TYPE
c COMMERCIAL 0 ~ +70°C ) soic
! INDUSTRIAL - 25 ~+85°C J CERAMIC DIP :
40~ +85°C N PLASTIC DIP (300/600 mil)
M | MILITARY —55~+125°C S SIP
Q FQP
E SD (400 mil)
B SSD (Skinny Shrink DIP)

(400 mil. Small Pitch)

SHD (Shrink DIP)

P (300 mil. Small Pitch)
INTEGRATED CIRCUIT w zIP
KA LINEAR IC v PGA
L LcC
KS CMOS IC PL PLCC
KT TELECOM IC M TO3
LM NATIONAL H TO-3P
MC MOTOROLA z T0-92
NE SIGNETICS v T0-92L
KsV A/D-DIA CONVERTER A To-126
/D- T T0-220
KAD A/D CONVERTER X 10247
KDA D/A CONVERTER G BARE CHIP

¢ SAMISUNG
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Audio Application

Device Function Package Page
KA1222 Dual Low Noise Equalizer Amplifier 8 DIP 79
KA2201 1.2W Audio Power Amplifier 8 DIP 83
KA2201B 0.5W Audio Power Amplifier 8 DIP 87
KA2206 2.3W Dual Audio Power Amplifier 12 DIP/IF 90
KA22062 4.5W Dual Power Amplifier 12 SIP HIS 98
KA22063 4.5W Dual Power Amplifier 12 SIP HIS 105
KA2209 Dual Low Voltage Power Amplifier 8 DIP 11
KA2210 5.5W Dual Power Amplifier 12 SIP HIS 114
KA22101 23W Power Amplifier 12 SIP HIS 119
KA2211 5.8W Dual Power Amplifier 12 SIP H/S 126
KA2212 0.5W Audio Power Amplifier 9 SIP 131
KA2213 One Chip Tape Recorder System 14 DIP H/S 136
KA22131 Dual Pre-Power Amplifier for Auto Reverse 24 SOP 143
KA22134 Dual Pre-Power Amplifier with DC Volume Control 16 DIP 150
KA22135 Dual Pre-Power Amplifier and DC Motor Speed Controller 22 SDIP 155
KA2214 1W Dual Power Amplifier 14 DIP H/S 160
KA2220 Equalizer Amplifier with ALC 9 SIP 165
KA2221 Dual Low Noise Equalizer Amplifier 8 SIP 170
KA22211 Dual Low Noise Equalizer Amplifier 8 SIP 174
KA2223 5 Band Graphic Equalizer Amplifier 16 DIP 178
KA22231 5 Band Dual Graphic Equalizer Amplifier 28 SOP 184
KA22232 3 Band Dual Graphic Equalizer Amplifier 20 SOP 188
KA22233 3 Band Dual Graphic Equalizer Amplifier 22 DIP 192
KA22234 5 Band Dual Graphic Equalizer Amplifier 24 SZIP 196
KA22235 5 Band Graphic Equalizer Amplifier 18 ZIP 200
KA2224 Dual Equalizer Amplifier with ALC 14 DIP 205
KA22241 Dual Equalizer Amplifier with ALC 9 SIP 212
KA22242 Dual Equalizer Pre-Amplifier with ALC 10 SIP 217
KA2225 Dual Pre-Amplifier for 3V Using 16 DIP/16 SOP 225
KA22261 Dual Equalizer Amplifier with Ree AMP 16 DIP 230
KA2228 Dual Equalizer Amplifier System 21 8zIP 236
KA2229A Quad Equalizer Amplifier for Double Cassette 24 SDIP 246
KA2230 9-Program Music Selector 22 DIP 251
KA2231 Audio Level Sensor 9 SIP 258
KA22421 AM 1 Chip Radio 16 DIP/16 SOP 263
KA22427 AM/FM 1 Chip Radio 16 DIP 273
KA22429 FM One Chip Radio 16 SOP 282
KA2243 AM/FM IF System 16 DIP 287
KA2244 FM IF System for Car Radio 9 SIP 293
KA22441 FM IF System for Car Stereo 16 ZIP 297
KA2245 FM IF System for Car Radio 7 SIP 305
KA22461 Electronic Tuning AM Radio Receiver for Car Stereo 19 ZIP 309
KA2247 FM IF/AM Tuner System 16 DIP 314
KA22471 FM IF/AM Tuner System 16 DIP 319
KA2248 3V FM IF/AM Tuner System 16 DIP/20 SOP 324
KA2249 FM Front End Portable Radio 7 SIP 329
KA22495 FM Front End 9 SIP/14 SOP 333
KA22496 FM Front End 9 SIP 341
KA2261 FM Stereo Multiplex Decoder 16 DIP 346
KA2262 FM Stereo Mulitiplex Decoder for Car Stereo 16 ZIP 351
KA2263 FM Stereo Multiplex Decoder 9 SIP 361
KA2264 FM Stereo Multiplex Decoder 9 SIP/16 SOP 365
KA2265 Vco Non-Adjusting FM Stereo Multiplex Decoder 16 DIP 370
KA2266 MPX for Car Stereo 16 ZIP 376
KA2272 FM Noise Canceller 16 ZIP/16 SOP 380
KA2281 5 Dot Dual Led Level Meter Driver 16 DIP 386
KA2283 5 Dot Dual Led Level Meter Driver 16 DIP 389
KA2284/85 5 Dot Led Level Meter Driver 9 SIP 393
KA2286/87 5 Dot Led Linear Level Meter Driver 9 SIP 396
KA2288 7 Dot Led Level Meter Driver 16 DIP 399
KA2401 DC Motor Speed Controller 8 DIP 402
KA2402 Low Voltage DC Motor Speed Controller 8 DIP 408
KA2404 DC Motor Speed Controller TO-92L 415
KA2407 DC Motor Speed Controller TO-126 421
KA7226 Dual Equalizer Amplifier with ALC 14 DIP 425
KA9256 Dual Power Operational Amplifier 10 SIP H/S 431
KA9257 " Dual Power Operational Amplifier 12 SIP H/S 433
LM386 Low Voltage Audio Power Amplifier 8 DIP/8 SOP/9 SIP 437




KA1222 LINEAR INTEGRATED CIRCUIT

L
DUAL LOW NOISE EQUALIZER AMPLIFIER

The KA1222 is a monolithic integrated circuit consisting of 2 channel
pre-amplifier in 8 pin plastic single in line package.

Minimum operating voltage is 2.5 Volt, thus it is suitable for low voltage
application.

FEATURES

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

¢ High channel separation.

¢ Good ripple rejection ratio.

© Minimum number of external parts required.

8 DIP

ORDERING INFORMATION

SCHEMATIC DIAGRAM
Device |Package |Operating Temperature
KA1222 8 DIP -20 ~ +70°C
®
R7
3 $rs Rs
2 9
D7
Q3 Qs
—|
I/ ct
M —I\Qz
Qs
jE Re Ro
®

Fig. 1
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KA1222 - LINEAR INTEGRATED CIRCUIT

()
ABSOLUTE MAXIMUM RATINGS (T.=25°C)
Characteristic Symbol Value Unit
Supply Voltage Vee 7.5 \Y
Power Dissipation Pa 200 mwW
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +125 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =4V, R.=10KQ, Ry= 6002, 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) Av 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 ) Ri 150 K

. . Rg=2.2KQ
Equivalent Input Noise Voltage Vi BW (—3dB)=15Hz ~ 30KHz 1.0 2.0 n
Cross Talk CcT Ry=2.2KQ 50 65 dB

TEST CIRCUIT

O OUTPUT 2

< SAMSUNG "
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LINEAR INTEGRATED CIRCUIT

OUTPUT VOLTAGE-INPUT VOLTAGE
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KA1222 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-SUPPLY VOLTAGE QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
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TYPICAL APPLICATION CIRCUIT
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KA2201 LINEAR INTEGRATED CIRCUIT

1.2W AUDIO POWER AMPLIFIER sDIP

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

FEATURES

* Wide operating supply voltage (3V ~14V)
¢ Medium output power.
Po=1.2W at V¢c =9V, R.=8Q, 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

®
Q;\L Q7 ar ais Y L_—(‘D
2 L/l ) A
2 Q7
R2 3 !! D1 N Q18
Q2 05/' Wy @
Q1 — Rs
A %= ¥o: 4.y >t
1 D3 Da
Q13

R4

Fig. 1
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KA2201 e LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 Vv
Output 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, Vec =9V, f= 1KHz, Ry=600, R;=1202, R_ =82 unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max | Unit
Quiescent Circuit Current lec Vi=0 4 12 mA
Veo =9V, RL =42, THD=10% 16
Vee=9V, R.=82, THD=10% 0.9 1.2
Output Power Po Vee =6V, RL=492, THD=10% 0.75 w
Vec =6V, R.=82, THD=10% 0.4 0.5 }
Vee =12V, RL =82, 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) Ay R¢= 1200 33 36 39 dB
Input Resistance R; 5 MQ
. Rg =10KQ )
Output Noise Voltage Vo BW (- 3dB) = 50Hz ~ 20KHz 0.3 1.0 mV
TEST CIRCUIT 0 vee
C2 b 4 -L ca
100,16V Rag 6 ; 01p

+
C7 I3 100u116V

INPUT O———
+n .
i -O OUTPUT
Cs
470u16V
R1
10K § RL

80
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KA2201

LINEAR INTEGRATED CIRCUIT
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KA2201 2.5 LINEAR INTEGRATED CIRCUIT

POWER DISSIPATION-OUTPUT POWER POWER DISSIPATION-SUPPLY VOLTAGE
VoozoV || 10 [ T
R.=82 _| | 8n 160
06 f= 1KH: R.=4a|]
08
g% e - z / /
= E
£, 5, / /
2 N a2
a N a
[ 4 -4
£osff : [ |/
2 Q 04 / 7
%02 5 /. /
a o /
02 /
0.1 / //
&
0 0
) 05 1 15 2 0 4 8 12 16 20
P.W), OUTPUT POWER VooV), SUPPLY VOLTAGE
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KA2201B LINEAR INTEGRATED CIRCUIT

0.5W AUDIO POWER AMPLIFIER 8 OIP

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

FEATURES

¢ Wide operating supply voltage (3V ~12V).
* Medium output power.
Po=0.5W at Vcc =6V, R. =8, 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; (56() of the

KA2201) ORDERING INFORMATION
Device |Package |Operating Temperature
SCHEMATIC DIAGRAM KA2201B | 8 DIP -20 ~ +70°C
L L 3 2
Q7 Q2 ‘\| Qe K' @
A

|)Q17

IL_"
N/
I\

R1 Q2
Q1

®
TEST CIRCUIT

—O Vce

INPUT O——1-

AAA
v

47,10V To.m )

/7!7 Fig. 2

£ SAMISUNG o



KA2201B

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 \
Output Peak Current lo 1.5 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=600%, R_=8% unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max | Unit
Quiescent Circuit Current lec Vi=0 3.5 7.0 mA
Vec=6V, R.=8Q, THD=10% 0.4 0.5
Vee =6V, RL=4Q, THD=10% 0.75
Output Power Po Vee=9V, RL=8Q, THD=10% 0.9 1.2 W
Vee=9V, RL=40, THD=10% 1.6
Vec =12V, R =80, 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) Av Ri=1200 33 36 39 dB
Input Resistance Rs 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
Vcc=‘9\l/ 1] 1.0 I 3!0 éﬂ
Ru.= 1
06 f= 1:?1 ] R.=40
0.8
é 05 = C z / /
% 04 N § 0.6 / /
s N 3 /
& 1 &
3 03
Q § 0.4 ( / 4
%o g / /
/
0.2
01 / //
//
) 0
0 0.5 1 15 2 0 4 8 12 16 20
P4(W), OUTPUT POWER Vee(V), SUPPLY VOLTAGE
88
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KA2201B

LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE
10

-
K]
4
3
2
o
5
g 6
s P
z
8 1~
g A
2
] v
< /
ol T . 7]‘—1 17 -
0 4 8 12 16 20
Vee(V), SUPPLY VOLTAGE
FREQUENCY RESPONSE
. 1]
Ry = 1200
1
0 mE
g 1 EB—ZZ pF
w CB = 680pF
i |
JIPY S AN — I | i
g 1/
w L
-3 . 11
-4 HH Tu

5
10 235100 235 1K 23 5 10K 23 5 100K
f(Hz), FREQUENCY

TOTAL HARMONIC DISTORTION-OUTPUT POWER

O

Vec =9V
—— R =80

Ry =1200Q
I f=1KHz

)

5

@®

o
———

IS

THD (%), TOTAL HARMONIC DISTORTION

~

j e

0 0.2 04

o

06 08 1.0 12 14
Po(W), OUTPUT POWER

OUTPUT POWER-SUPPLY VOLTAGE

R. =40 / 8Q 16Q

. /
/
08 / / /
A7AREN
04 / /]/ Rr= 1200
0.2 / /

N/

0 2 4 6 8 10 12 14 16 18 20
Vee(V), SUPPLY VOLTAGE

P,(W), OUTPUT POWER

TOTAL HARMONIC DISTORTION-FREQUENCY

5
HH [T
il IH
Vee =9V
H 4 M R.=82
E Ri=1200
=4
@
a
[$]
23
H I
2
o
<
x
2?2 il
5 | P, =50mW- Ll p, = 500m
e
3 |
9 ]
& 1
I
z

0 il
10 235100 23 5 1K 23 510K 2 3 5 100K
1(Hz), FREQUENCY

VOLTAGE GAIN-FEEDBACK RESISTANCE
" 11

Vee=9V
60 R =80

f=1KHz
50

\‘

N

40
~—

AWdB), CLOSED LOOP VOLTAGE GAIN

50 100
R{Q), FEEDBACK RESISTANCE
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KA2206

LINEAR INTEGRATED CIRCUIT

2.3W DUAL AUDIO POWER AMPLIFIER

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

FEATURES

¢ High output power
Stereo: Po=2.3W (Typ) at Vec =9V, R =4Q.
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 built-in muting
circuit.

¢ Good ripple rejection due to 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
BLOCK DIAGRAM KA2206 12 DIP/IF -20 ~ +70°C
PRE AMP POWER AMP
GND INPUT1 NF1 GND BS1 OUTPUT1 Vee
7 8 9 10 1 12
- Fin
%.f,o
MA
Wy
SHOCK 10K
NOISE
REJECTER ’ INPUT OUTPUT >
AMP1 AMP1 j‘ 5
/‘ RIPPLE
\I\ FILTER
INPUT OUTPUT
AMP2 AMP2 50

POWER AMP
GND

Fig. 1

[2]

OUTPUT2

L]

BTL OUTPUT

¢ SAMSUNG
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KA2206 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 Y
Power Dissipation Py 4* w
Operating Temperature Topr -20~ +70 °C
Storage Temperature Tstg -40~ +150 °C

* Fin is soldering on PCB

ELECTRICAL CHARACTERISTICS

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

Characteristic Symbol Test Conditions Min Typ Max Unit
Operating Supply Voltage Vee 9 11 \
Quiescent Circuit Current lee V; =0, Stereo 40 55 mA

t 43 45 47 dB
Closed Loop Voltage Gain A Stereo | v, - _asdsm
Bridge 49 51 53 dB
Channel Balance | ¢cB Stereo -1 0 +1 dB
RL=4Q, THD=10%,| 1.7 2.3 w
Stereo
Output Power Po R, =8%0, THD=10% 1.3 w
Bridge | R, =82, THD=10% 4.7 w
0.3 1.5 Y%
Total Harmonic Distortion THD |0 b _osomw, R, =40 0
Bridge 0.5 %
Input Resistance R; 21 30 KQ
Ripple Rejection RR 2?3%0ﬁ§°=09' Ve=180mV | e dB
= . 1.0 v
Output Noise Voltage Vo Stereo, Ry =00 03 m
Stereo, Ry =10KQ 0.5 2.0 mv
Cross Talk cT Stereo, Ry =10K(, V,=0dBm| 40 55 | dB

¢ SAMISUNG e d
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KA2206 = ~ LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT: Stereo Amplifier

) 10016V
+Cz +
INPUT 1 O— - i o -O OUTPUT 1
4704116V
/75 l RL
7 [ Ly
0.15,
+—O vce
*lcs
B o0ouriev
SRE n
Cro
INPUT 2 22041V - +ECS O OUTPUT 2
-LC7 470416V
015, RL
* (polyester film capacitor)
Fig. 2
TYPICAL APPLICATION CIRCUIT: Bridge Amplifier
C2100,/16V
INPUTO i
QVvce
Lrc + tcs
‘ ;oﬁsn =E‘$o’:/ 22 000,416
16v
7
‘ KA2206 A
I Fin l
6 5 4 3 2 |_1_[ (4:;0 16
Cio Lt *
100416V
+E | .L
»c7
+E Ca 100,16V /_7;0.15”
C9 10016V

*(polyester film capacitor)

Fig. 3

& SAMSUNG | -

Electronics



KA2206 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN ADJUSTMENT

1. Stereo application

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

Av=20 log —z—;-(dB)

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

Av=20log— ' (dB)

Rz +Rts

2. Bridge application

o

+ +
ca RL Ccg

i) Fixed voltage gain (Pin 9 connected to GND directly)
Av =20 log —g? + 6(dB)

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

R2
Av =20 loy + 6(dB
9 R1 +Rt (aB)

¢ SAMSUNG o
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KA2206

LINEAR INTEGRATED CIRCUIT

OUTPUT POWER-INPUT VOLTAGE

10 T
R=40
7 "R, =6000
5 12 1KHz
Ay =45dBHKH:
STEREO| Ve =9V,
3
>~
g, /
4 . ev| L
I~
20 (s
£
3 /
3 ; 7
£ 5
[N
3
2
01

1.0 2 3 57 10 2 3 5 7 100
V{mV), INPUT VOLTAGE

VOLTAGE GAIN-FREQUENCY
45 T 7T
| ——
Ri=510 e
o=
40 Ry = 6000
N |STEREO
- 500
Z 3 g
3 N
& 3000 \
<
g 30 \\
>
€
3>
20

15 -
3 571K 23 5710K 2 3 5 7100K2 3 5
f(Hz), FREQUENCY

TOTAL HARMONIC DISTORTION-OUTPUT POWER

T T T
Vo=V

3 [FR.=4Q
2z | Av=450B/1KHz
S 2 ["R,=6000
& STEREQ
o
5 10 111
g ! Al
Q
zZs
g,
<
T
¥ g
8 /
o
T
g f=10KHz /A
g, -
2 100Hz /
- 5 74

1KHz —
3
2

3 5 7 01 2 3 5 7 10 2 3
Po(W), OUTPUT POWER

FREQUENCY RESPONSE

T

R.=40

Vo=0dBm

|_0dB=A, @5dBI1KHz
STEREO

>

o

RESPONSE (dB)
IS
—
2

|

©
—
—

16
10 23 5100 23 5 1K 23 5 10K 2 3 5 100K
(Hz), FREQUENCY

TOTAL HARMONIC DISTORTION-OUTPUT POWER

5 T T T
Ve =6V

3 |-R =40
z 5 [Av=450B/1KH:
<] Rg =6000
E STEREO
210
@
a 7
e
z
Z s
g s
<
kS
2’ /
8 / ]

f=10KHz
S0 /
g /
-] 7 100Hz
£ 5
1KHz

3

2

3 7 041 2 3 5 7 10 2

PoW), OUTPUT POWER

TOTAL HARMONIC DISTORTION-FREQUENCY

100 T 1T T
P, = 250mW
5 | -R =40
z 5| Ro=6000
] Ay =45dB/1KHz
& , | STEREO:
[
210
Q
35
Zs
<
T 2 —
2 N e
e \ P
g s Voo =6 7
2, b r
z ;
o
2 A
01

10 2 35100 2 35 1K 2 3 5 10K 2 3 5 100K
1(Hz), FREQUENCY
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KA2206

LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-FREQUENCY

7.‘;ec=9vl'
R.=40
z 3 [ P=250mw
] Ry =6000
§ " STEREO
%
o
g S ﬁ"
o Y.
s 7 ,;5‘ 4
Z 51N\ N\
T \ &Sz’ /
23 AN Rel 7S /
S &

5 7S /
- 2 o>
-~ |
g A b Jﬁ‘s
gOJ s
- 7 N

5

3

235 100 235 4K 23 5 10K 2 3 5100K

(Hz), FREQUENCY

OUTPUT RIPPLE VOLTAGE eNERATOR RESISTANCE

OUTPUT NOISE VOLTAGE

24 T
Vee=9V
R.=40

Vee (Ripple) = 150mV
20 [~ =50Hz

STEREO

Ny —dl

V{mV), OUTPUT RIPPLE VOLTAGE

Vno(mV), OUTPUT NOISE VOLTAGE

7
T

0 10K 20K 30K 40K 50K

60K 70K

Ry(), GENERATOR RESISTANCE

POWER DISSIPATION -OUTPUT POWER

R, =40 |
7 f-f=1kHz 4 | —
Using specified fin
5 [~STEREO Veo= 11V
T~
3 s \
= oV
7.5V
a P AT \
« |
£, e \\
% 7 4/ // \ \‘
3

2
3 5701 2 3 5710 2
Pg(W), OUTPUT POWER

3 5710

CHANNEL SEPARATION-FREQUENCY

Voc=9V |
Ru=40

Vo=0dBm
70 [ Rg=10KQ
STEREO

/
/
/

w14

Sep(dB), CHANNEL SEPARATION
g

20
10 23 5100 23 5 1K 23 5 10K 2 3 5100K
1(Hz), FREQUENCY

POWER DISSIPATION-OUTPUT POWER

10 T
R.=80
7 | t=1KHz
Using specified fin
5 |- STEREO ——t-
4
.00 I
- 1 Voo =11V
] 1
a
9V
g -
3 1ol L A 75V _]
g 7 =T ol \
E, e T\
5 ,‘/
3 Y
2
001 2 3 5701 23 5710 2 3 5
P(W), OUTPUT POWER
OUTPUT POWER-SUPPLY VOLTAGE
10 T
f=1KHz
7 FTHD=10%
5 |-Ro=6000 |
Ru=20 12“;
8 V. =
g 2 / / / &
H / 77
a /
5
13 1.0 A
3
. 7 4
/
§ 5 /
3
//
’ /
0.1
0 2 4 6 8 10 12 14
Vec(V), SUPPLY VOLTAGE
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KA2206 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT :SUPPLY VOLTAGE QUIESCENT CIRCUIT CURRENT-AMBIENT TEMPERATURE
80 T 4 T T
Vi=0 Ry =6000
STEREO Vi=0
- + 4o | STEREO
& g
& 60 3
3 3
o o 5
£ E
§ ) / ~ g~
S 3 T~
b 40 = ° a0 T~ Veo=
5 = v - co=
w 4
loc w ~—~—
g 2 ~
w 30 S~
35 / 3525
o o \‘~
gzo / 3 i v
3 [ fg 20 ==
10 1
0 ‘ 15
0 2 4 6 8 10 12 14 -20-10 0 10 20 30 40 50 60 70 80
Vee(V), SUPPLY VOLTAGE T.°C), AMBIENT TEMPERATURE
OUTPUT POWER-INPUT VOLTAGE FREQUENCY RESPONSE
2 T 8 T T 1
A.=80 R=80
Ry=6002 Ry =600 i
10 f-f=1KHz Veo=9V T " Vo=0dBm |
| Ay=51dBI1KHz - [~0dB = Ay (51dB/1KH2)
BRIDGE ~ BRIDGE
&V 0
c 3 e . Voo =9V
ﬁ“ C
%‘ 2 / e s / N
5 )/ g, i\
) -3
£ 10 % / \
Y Ee al \
o 7 «
/ -8
g / / \
s // ‘ ) \
-12
2 / ! \
/
04 ~16 1
2 3 5 7 10 2 3 5 7 100 10 2 35100 2 3 5 1K 2 3 5 10K 2 3 5 100K
V{(mV), INPUT VOLTAGE f{Hz), FREQUENCY
TOTAL HARMONIC DISTORTION-OUTPUT POWER TOTAL HARMONIC DISTORTION-OUTPUT POWER
100 I - T 100 T
7 |-Voo=8V - 7 FVee=9V
5| Au=80 5 R.=80
z Ry=6000 z A/ =510
g 3 _Sarufgz_‘lBHKHﬂ S 3 IR, =6000
E < L
g 2 | § 2 rBRIGE
a , 8 10 —
o 10 17 —
z 1l 27 ]
§ g:
x 5 - 7 H
2 £ |
a3 7 ” I
g 2 || 2
e ~———l | f=10KH: I I 210 =t = 10Kz
g10 R S =H g7
27 '] g °® 100Hz _—
Es 100Hz ~—} e E 3 ==
— [ 1KHz
3 -~ 1KHz 2 l .
2 L 01 _
5 7 04 2 3 57 10 2 38 5 5701 2 3 5710 2 3 5710
Po(W), OUTPUT POWER P4(W), OUTPUT POWER
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KA2206

LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-FREQUENCY

100 T TT
R.=80
5 [-Ry=6000
P, =250mW

3 3a=s518
E 2 ["BRIDGE
o
% 10
o
L 5 ,
F3
[
3 ]
F = -/J'
g =
210 . ST
< 6’//
5 N
25 \ />
9 I
g2 N
T

0.1

(Hz), FREQUENCY

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

OUTPUT POWER-SUPPLY VOLTAGE

T
f=1KHz

THD =10%
13 oot Lo s
s : w’// g ]
. S N
2

P4W), OUTPUT POWER

0 2 4 6 8 10 12 14 16

Vee(V), SUPPLY VOLTAGE

POWER DISSIPATION-OUTPUT POWER

O[T T 1T
R.=80
7 f=1KHz
Using specified fin

5 "BRIDGE
z Vee=11V
Qo 4 TN
= kA
S 1
52 2 P 7.5V
2] | —
= AT
w P / (3%
H . p
O 1.0
s <
£, A
o vl ~

5 -

r/
3+

2
23 5701 23 5710 23 5710 23
P,(W), OUTPUT POWER
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KA22062 | | LINEAR INTEGRATED CIRCUIT

4.5W DUAL POWER AMPLIFIER

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

FEATURES

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

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

* Small pop noise at the power on

¢ Minimum external parts required

¢ Supply voltage range: Vcc =6V~ 15V

* Including the thermal protection circuit

12 SIP HIS

BLOCK DIAGRAM ORDERING INFORMATION
Device Package | Operating Temperature
KA22062S | 12 SIP HIS
-20 ~ +70°C
KA22062G | PELLET :
Vce
(12)
‘ ®
1) BS1
INPUT1 <5>v ;
CH-1 2) OUTPU
300 _
NF1 4> A | —]
20KQ
MWV
RIPPLE BIAS CIRCUIT
FiLTer B
THERMAL PROTECTOR
INPUT2 S
"
300 _CH2 10) OUTPUT2
NF2 (8 )} —AM
(11) Bs2
20KQ
AAA
yvy
() )
PRE GND I I POWER GND
Fig. 1
98
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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) 1, (peak) 25 A
Power Dissipation Py 125 w
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tatg — 40 ~+ 150 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vec =9V, R.=40, f=1KHz, R;=600Q, unless otherwise specified)
Characteristic Symbol Test Conditions Min | Typ | Max | Unit
Quiescent Circuit Current loc V=0 19 45 mA
THD =10% 20 25 w
Output Power Po
THD =10%, Vcc=12V 45 w
Total Harmonic Distortion THD | Po=1W 0.2 1.0 %
Vo"age Gain A Rq = 829, Vo =0.775V 43 45 47 dB
(Closed Loop) Y [ Re=09, Vo=0.775V 56 dB
Input Resistance Ri 30 KQ
Output Noise Voltage Vo Ry = 10KQ,|BW(- 3dB) = 20Hz~ 20KHz 03 | 1.0 mV
Ripple Rejection Ratio RR Ry =6002, f=120Hz, V,=300mV 54 dB
Cross Talk CcT Ry = 10KQ, V,=0dBm 60 dB
Input Offset Voltage Vs, V7 20 60 mV
w5
99
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KA22062

LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

O—oveo
+
C10Z{Z 22004
INPUT1
100 cs
SW1
) ) s 2)— B 0 OUTPUT1
. 1000,
Vi Rg /l 0.154 RL
c3
* 3 BIAS CIRCUIT
2200 THERMAL PROTECTOR
INPUT2 ~_
sw2 /’ +
1 2 3 _CH2 o OUTPUT2
Y Ro 20K "
_AAA
AA AL
() (o)
PRE Gﬁ;[ ;E POWER GND
* POLYESTER CAPACITOR
Fig. 2
100
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KA22062 LINEAR INTEGRATED CIRCUIT

QUIESCENT CIRCUIT CURRENT

OUTPUT PIN VOLTAGE -SUPPLY VOLTAGE VOLTAGE GAIN-FREQUENCY
40 T 16 80
Vi=01 VooV |
Ro=40
- Vo=0.775V
& R =820
E % - 124 60
3 <
5 z
£ g 3
> o
g z 3 L
o loo L P-4 I M
pz- 20 |- 8 § g 40
g E =
a N R o g
?{ / Va, |Vio % 3
FRT) B S .= 2
>
3 >
I“ '_’; B
)
0 0 0
0 4 8 12 16 20 23 5 100 3 5 1K 3 5 10K 3 5 100K
Voo(V), SUPPLY VOLTAGE f(Hz), FREQUENCY
RIPPLE REJECTION-FREQUENCY RIPPLE REJECTION-GENERATOR RESISTANCE
° Il ° Il
Voo=9V oo =9V
R.=40 Ru=40
~20 V=02V, _20 f,= 100Hz
F Ry = 6000 z V,=0.2v
2 o
- =
Q 3}
o o
2 5
[ 3
w_ ~ 40
B g T
= =
§ T 1T g 1
o©
= _60 < _go
-8 "% s s 10 85 1K 35 10K 3 5 100K
35 3
23 5100 3 ,fH,;, };REQUENcymK 5 100K Ry(0), GENERATOR RESISTANCE
CROSS TALK-FREQUENCY OUTPUT NOISE VOLTAGE-GENERATOR RESISTANCE
° | 1l 1]
Voo =9V o=V
R =42 w R =40
-20 R, =600 212 BW = 20~ 20KHz| {111
Vo= 0dBm £
3 S
s ]
a °
173
2 -4 g ; 08 y
ey - AT & /
2 N 3
E \ // ;
N - € /
-60 N\ o % 04
\\..— / s /—’
//
- 0
23 5 100 0K 3 5 100K 2.3 5 100 5 10K 3 5 100K

3 5 1K 3 51 3 5 1K 3
{(Hz), FREQUENCY R4(0), GENERATOR RESISTANCE
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KA22062

LINEAR INTEGRATED CIRCUIT

POWER DISSIPATION-OUTPUT POWER

5 . I
R.=40
f=1KHz [

. Vo= 12\

]
™~
z // \\
£
33
g
[-4
w
BN
<
£ N
[

[ o

1 -

0

0 1 5 6

2 3 4
Po(W), OUTPUT POWER

TOTAL HARMONIC DISTORTION-SUPPLY VOLTAGE

“ ]
z 2 - R =40
2 f= 1KHz
g Vo=0.775V
%’ 1.0
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- -
3
£
2
=
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|
2
e 2
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0.1
4 6 8 10 12 14
VedlV), SUPPLY VOLTAGE
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10 | |
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8 /
‘ /
: /
g e af o
2 1/
5 / /
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g V4
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2
L
V'
F
0
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5
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g H

1

0
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o
gw
] T
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e
Z 5
—
2 P
2
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2
4 T A 100Hz
Q: "l//
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F01 L4
£
7 2
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T{°C), AMBIENT TEMPERATURE
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KA22062 LINEAR INTEGRATED CIRCUIT

TOTAL HARMONIC DISTORTION-OUTPUT POWER TOTAL HARMONIC DISTORTION-OUTPUT POWER

: | /
;

~
oy —

3
DS
3
ES
s
N —

o~

~ o

THD (%), TOTAL HARMONIC DISTORTION
N
THD (%), TOTAL HARMONIC DISTORTION
w
T
—
—

3 —tg—

2 2

NN

0.1 0.1
001 23 5 01 23 5 10 23 5 10 000 23 5 01 23 5 10 23 5 10
Py(W), OUTPUT POWER Po(W), OUTPUT POWER
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LINEAR INTEGRATED CIRCUIT

KA22062

APPLICATION CIRCUIT
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KA22063 LINEAR INTEGRATED CIRCUIT

4.5W DUAL POWER AMP

The KA22063 is a monolithic integrated circuit con-
sisting of 2 channel power amplifier with power on/off
(stand-by switch) function. It is suitable for the porta-
ble radio cassette recorder.

12 SIP HIS

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

¢ Including the thermal protection circuit

ORDERING INFORMATION

[ Device Package |Operating Temperature

KA22063S| 12 SIP H/S -20 ~ +70°C
BLOCK DIAGRAM |
GND NF1 Veel NF2
9 (5 )— 12 (%)
o/ N \;
0 30
20K ° 20K ° Vee2
vy
st (1 Q BS2
BIAS CIRCUIT
(THERMAL
OUTPUTT ( 2 PROTECTION) Q OuTPUT2

5 4 —(7)
/ Y4 N\
INPUT1 RIPPLE INPUT2
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KA22063

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (ta=25°c)

Characteristic Symbol Value Unit
Supply Voltage Vee 16 Vv
Output Current (Channel) lo (peak) 2.5 A
Power Dissipation Py 125 w
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tstg —40 ~ +150 °C

ELECTRICAL CHARACTERISTIC
(Ta=25°C, Vec =9V, R.=4Q, f=1KHz, Ry=6002, unless otherwise specified)
Characteristic Symbol Test Conditions Min | Typ | Max Unit
Quiescent Circuit Current lee Vi=0 16 28 mA
Pol THD=10% 2.0 25 W
Output Power
Po2 THD=10%, Voo =12V 45 W
Total Harmonic Distortion THD Po=1W/CH 0.2 1.0 %
. AV, R¢=82Q, V,=0.775V 43 45 47 dB
Voltage Gain (Closed Loop)
AV, Ry=0Q, V,=0.775V 56 dB
Input Resistance Ri 30 KQ
Output Noise Voltage Vo Rg = 10KQ, BW =20Hz — 20KHz 0.3 1.0 mV
Ripple Rejection Ratio R.R.R. Ry =600, f=120Hz 54 dB
Cross Talk C.T Ry =10KQ, Vo =0dBm, f=1KHz 45 dB
Input Offset Voltage Vs, V7 20 60 mV
106
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KA22063 LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT

474F 4TF
+ +
82 3 R Rz g o2
. I
5 12 8
o/ p\—y Ay
KA22063
A A o
+
“om 220,F o
"
INPUT1 O N N O INPUT2

< SAMSUNG

Electronics



KA22063

LINEAR INTEGRATED CIRCUIT
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KA22063 LINEAR INTEGRATED CIRCUIT
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KA22063 LINEAR INTEGRATED CIRCUIT
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KA2209

LINEAR INTEGRATED CIRCUIT

DUAL LOW VOLTAGE POWER AMPLIFIER

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

radios.

FEATURES

¢ Wide operating supply voltage: V¢ =1.8V ~9V

* Low crossover distortion
¢ Low quiescent circuit current
* Bridge/stereo configuration

BLOCK DIAGRAM

INPUT1

NF1

INPUT2

NF2

vee
)
N

8 DIP

ORDERING INFORMATION

Device

Package

Operating Temperature

KA2209

8 DIP

-20 ~ +70°C

LA/, ———

g >

>'F_a? OUTPUTY
8 ) -

—-éa) OUTPUT2

Fig. 1
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KA2209

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee 15 \"

Output Peak Current lo(peak) 1 A
Power Dissipation Pqy 1 w
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —40~ +150 °C
ELECTRICAL CHARACTERISTICS
(Ta=25°C, V¢c =6V, f=1KHz, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max | Unit
Operating Supply Voltage Vee 1.8 9 \Y
Quiescent Circuit Current lec V=0 9 mA

Stereo 40 dB
Closed Loop Voltage Gain Ay
Bridge 40 dB
Channel Balance cB Stereo -1 0 1 dB
Vee=6V, R =40, THD=10% | 0.4 0.65 w
Stereo
Ve =3V, R =40, THD=10% 0.11 w
Output Power Po
Brid Vec=6V, RL=80, THD=10% | 0.9 1.35 w
ridge
o Ve =3V, R =40, THD=10% 0.35 w
Stereo, R, =8%, Po=0.2W 05 %
Total Harmonic Distortion THD
Bridge, R, =8Q, P,=05W 05 %
Ripple Rejection RR Stereo, f=100Hz, C3 =100uF 24 30 dB
Output Noise Voltage Vo Stereo, BW(- 3dB) =20Hz~20KHz 0.5 2.0 mvV
Cross Talk CT Stereo, f=1KHz 50 dB
Input Resistance Ri 100 Ko
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KA2209 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT 1: STEREO

INPUT 1 O

R1
10K Hoci
100u
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10K +
C2
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TEST CIRCUIT 2: BRIDGE v

INPUT 20
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' i 01u

R2 [] RL
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ﬁL 6r> | i

R3
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4 e C2
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KA2210 E LINEAR INTEGRATED CIRCUIT

5.5W DUAL POWER AMPLIFIER

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

12 SIP HIS

FEATURES

¢ 2 channel amplifier: 5.5Wx2 (Typ).

¢ Minimum number of external parts required.

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

¢ balance.

* Htgh ripplé rejection ratio: 46dB (Typ).

* Good channel separation. '

¢ Small residual noise. (Rg=0)

¢ Included various kind of protectors;
Thermal protector.
Surge and over-voltage protector.
Vee and output short protector.

ORDERING INFORMATION

BLOCK DIAGRAM Device | Package |Operating Temperature
KA2210 {12 SIP H/S

-20 ~ +70°C
KA2210G| PELLET
POWER AMP GND
NF1 »
—(

OVER VTG, SURGE
PROTECTOR n)est

PIN SHORT THERMAL
PRE AMP © PROTECTOR PROTECTOR
GND RIPPLE SHOCK NOISE | | 9) voe
FILTER PROTECTOR | 1 N

PIN SHORT '| THERMAL
PROTECTOR PROTECTOR

OVER VTG, SURGE
PROTECTOR

Fig. 1
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KA2210 LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Maximum Supply Voltage
(Quiescent) Vee (max 1) % v
Maximum Supply Voltage
(with Signal) Vee (max 2) 8 v
Surge Voltage (t<0.2 sec) Vcc (Surge) 50 \
Maximum Output Current
(1 Channel) lo (peak) 35 A
Power Dissipation Py (max) 15 w
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tstg —40 ~ +150 °C
ELECTRICAL CHARACTERISTICS .
(Ta=25°C, Ve =13.2V, R =40, f=1KHz, Ry=600Q, 100 x 100 X 1.5mm?3 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 | 51.5 | 535 | dB
Total Harmonic Distortion THD Po=1W 0.15 1.0 %
Input Resistance Ri 30 KQ
. Ry=0, BW(-3dB)=20Hz 20KHz 0.6 1.0 mV
Output Noise Voltage Vo
Ry = 10KQ, BW(-3dB)=20Hz 20KHz 1.0 2.0 mV
Ripple Rejection Ratio RR Ry=0, V,=200mV, f=100Hz 46 dB
Channel Separation Sep Ry = 10KQ, V,=0dBm 45 55 dB
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KA2210

LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUIT: STEREO

47y

POWER GND +
63V T+ 100y
10V
1000u
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PRE GND
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) \2/ )= o
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8R 1 OUTPUT 2
N\ 47%
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47y + + 200, *0u 40
63V 16V .

10V *mylar capacitor

APPLICATION CIRCUIT: BRIDGE

INPUT O—

* polyester film capacitor

Fig. 3
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KA2210

LINEAR INTEGRATED CIRCUIT

QUTPUT POWER-INPUT VOLTAGE
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KA2210 LINEAR INTEGRATED CIRCUIT
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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, according to a tendency to Hi-Fi mode of car
Audio.

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

12 ZIP HIS

FEATURES

* High Power
Po1=23W (Typ) at Vcc =13.2V, R.=4Q, THD =10%,
f=1KHz
Po2=26W (Typ) at Vcc =13.2V, R, =3.20,
THD =10%, f=1KHz
e Wide Output Range
Pos;=18W (Typ) at Vcc=13.2V, R.=4Q,

THD=1%, {=50Hz ~ 20KHz ORDERING INFORMATION
* Low Distortion
;HD:“(;.OAS"/o“gyp) at Vec=13.2V, f=1KHz, Device | Package |Operating Temperature
o= s AL= o
¢ Include various kinds of protection circuit KA22101|12 ZIP HIS —20 ~ +70°C

: Temperature, Overvoltage, Output pin to Vcc
short, Output pin to GND short, Load short pro-
tection.

* Wide Operating Voltage: Vcc =9V ~ 18V

BLOCK DIAGRAM

RIPPLE FILTER

INPUT +

BUFFER
AMP

PRE GND

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 .V
Maximum Supply Voltage Vee (max. 1) Vi=0 25 Vv
Maximum Supply Voltage Vee (max. 2) with signal 18 \Y%
Maximum Output Current lo (peak) . 9 A
Power Dissipation Pqy 25 w
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg —40 ~+150 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Vec =13.2V, R.=4Q, Ry =600Q, f=1KHz, unless otherwise specified)
Characteristics Symbol Test Conditions Min Typ Max Unit
Quiescent Circuit Current loc Vi=0 120 200 mA
Pos THD=10% 20 23 w
Output Power Po2 THD =10%, R.=3.20 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 R; =0, DIN45405 (Noise Filter) 0.25 mV
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

O o

Vee

.
1000

R

.
100,

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 | Vcc 125 6.6
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KA22101

LINEAR INTEGRATED CIRCUIT

PRECAUTIONS AND APPLICATION METHODS

1. VOLTAGE GAIN CONTROL

When feedback resistor Ry couples with the external
parts, as the temperature characteristic is better than
being in the internal of I.C. and KA22101 obtains stabi-

lized gain.
If Ro>>Ri1 >Ry, voltage gain (Ay) is

Ay =20 log % + 6 (dB) (Ro =20KQ)
f2

Because the pin 12 is a center voltage level of output
and the current | is supplied with Ry and Ry, it is
recommend that Ry; and Ry, are not to use too small

value.

2. OSCILLATION _SUPPRESS

2204F
ARAOA +
yvyy
20K [
1
8
i ()
7 j ; ;
R¢1
AAA, E—
yyvy
R¢2
Yok Fig. 3

OUTPUT
O

0.15uF;

For using a capacitor for getting rid of oscillation between output and GND or another output, in order to reduce
the temperature influence (especially when uses the ceramic capacitor), polyester film capacitor is recommended.
Also, the value of this capacitor must not exceed the recommended value and oscillation margin range (tempera-
ture assurance range) should be confirmed through a temperature test.
Especially when IC is used with the Low Voltage Gain and with the amount of feed back increased, so the phase
inverses at high frequency range and the oscillation is liable to be produced, the va'ue, type and mounting position
of capacitor must be considered before using it within above Ay =40dB.

3. ASO CIRCUIT

The IC contains protection circuits of output-Vec fault, output-GND fault and output-output fault.

BIAS

= =C-RIPPLE

OUTPUT-GND
OUTPUT-OUTPUT
| DETECTION
THYRISTOR
[ OUTPUT-Vce
DETECTION
Fig. 4
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KA22101 LINEAR INTEGRATED CIRCUIT

S ez

4. RIPPLE REJECTION

——O Vor

&

——O Vo2

When the value of ripple capacitor is small following influence are expected.

(1) If Cripple is small (recommended value = 0.033.F), such ripple figure is produced as the output of gain 1 through
the phase inversion Amp of the primary stage.
This becomes input signal V, & V, at power Amp stage.

(2) V1 and V, are amplified to V; and V. at power stage and [Vos — Voo| appears as output ripple voltage when BTL
is operated.
The characteristics of ripple rejection is determined by
1. gain dispersion of power stage CH1 and CH2
2. the dispersion between the external feedback resistance (Rq, Ri, Rir, Riz) and the internal resistance.
So, as the pair characteristics (CH1, CH2) of external feedback resistance control the ripple characteristics,
it must be used highly precise resistance which has the pair characteristics.

5. CAPACITY OF RIPPLE FILTER

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

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

2. Reduction in the protector strength for the short of output-Vcc, output-GND, output-output.

So ripple capacity of 0.033uF is recommended.

{ SAMISUNG




KA22101 -

LINEAR INTEGRATED CIRCUIT
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KA22101

LINEAR INTEGRATED CIRCUIT

RIPPLE REJECTION RATIO-FREQUENCY

Voo =132V
<] R=an | |
5 -20 R,=00 t+—
z C,=224F
]
g
2
o
= _40
w
-
a
s
0©
g
ZE _e0
-8
23 5 10 23 5 1K 23 5 10K 23 5

(Hz), FREQUENCY

QUIESCENT CIRCUIT CURRENT
OUTPUT PIN VOLTAGE-AMBIENT TEMPERATURE

250 ’ 7
| Vec=13.2V
V=0
Z 200 68
i
«
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3 e
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3 150 N 6.6
Q
&
o
=
a
§ 100 - 6.4
|
3 lec I B
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I
6.2

3

ol 6
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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 kind of protectors. It is suitable for car-
audio power amplifier with high performance.

FEATURES

¢ Operating supply voltage range: Vcc=10V-~ 18V
¢ High power (Dual)
P,=5.8W (Typ) at Vcc=13.2V, R, =42, THD=10%
¢ Low distortion (Dual)
THD =0.06% (Typ) at Vec= 13.2V, R.=4Q, P,=1W, Ay=52dB
¢ Low noise (Dual)
Vyo =0.7mV (Typ) at Vcc =13.2V, R =40, Ry=10KQ,
Ay =52dB, BW(— 3dB)=20Hz ~ 20KHz
¢ Protector; Thermal shut down
Over voltage protection
DC short protection

Device | Package |Operating Temperature
BLOCK DIAGRAM 9o _|Dperafing Temp
‘ KA2211 {12 SIP H/S —-20 ~ +70°C
RIPPLE .
FILTER Vee
(3) (10)

12 SIP HIS

ORDERING INFORMATION

INPUT1 <6>———
NF1 5)—

PROTECTION CIRCUIT

9) BS1

(8) outpurt

@) )
o N\
PRE GND POWER GND

Fig. 1
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KA2211

LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Condition Value Unit
Surge Voltage Vce (surge) t=0.2 sec 45 \"
Maximum Supply Voltage Vee (max 1) Vi=0 25 \"
Maximum Supply Voltage Ve (max 2) with signal 18 \"
Maximum Output Current lo (peak) 3.5 A
Power Dissipation Pqy 15 w
Operating Temperature Topr -20 ~ +70 °C
Storage Temperature Tstg —-40~ +150 °C

ELECTRICAL CHARACTERISTICS
(Ta=25°C, Voc = 13.2V, RL=4Q, Ry =6002, f=1KHz, unless otherwise specified)

Characteristic Symbol| Test Conditions Min Typ Max Unit
Quiescent Circuit Current loc V=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 Ay V,=0dBm 50 52 54 dB
Channel Balance CB Vo =0dBm -1 0 1 dB
Output Noise Voltage Vno Ry = 10KQ, 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

¢t SAMISUNG
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KA2211 LINEAR INTEGRATED CIRCUIT

TEST AND APPLICATION CIRCUIT

l Vco
1000p TO.‘UL
1_0.22;& +
0.22p
+
INPUT1 100, 2 1000,
N s OOUTPUT1
N
1000y 2
] N OUTPUT. RL
INPUT2 "
RL
Ay =52dB
Fig. 2
TOTAL HARMONIC DISTORTION-OUTPUT POWER TOTAL HARMONIC DISTORTION-FREQUENCY
10 - 2
uHH I
RFIERL
z o 3 10
E 5fA=52B g Voo =13.2V)
g ,[ou ] l’:mmm
Po=1W
g 2 S[oaL
] e 1 /]
2 10 zZ 3
2 H 4‘,
: LA /
T
2 6KHz 3 * /
IS T = N
. - o1
-~ -
2 2
& o1 100H2 / s -
3 - wal ! i =
5 T 1KHz 3
3 [T 2
35 01 23 5 10 23 5 10 5 100 2 3 5 1K 2 3 5 10K 2 3
P(W), OUTPUT POWER f{Hz), FREQUENCY
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- KA2211

LINEAR INTEGRATED CIRCUIT

RIPPLE REJECTION-RATIO-FREQUENCY

RR(dB), RIPPLE REJECTION RATIO
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KA2211 " LINEAR INTEGRATED CIRCUIT ,

QUIESCENT CIRCUIT CURRENT-SUPPLY VOLTAGE POWER DISSIPATION-SUPPLY VOLTAGE
100 20
. /
- DUAL 4
z - .
& V1=0//‘/ 16 //
£ g
3 |1 3 /
= 2 /
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£ 2 R=20]/
£ 60 8 Pl
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KA2212

0.5W AUDIO POWER AMPLIFIER

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

FEATURES

¢ Suitable for portable radio, cassette tape recorder.
¢ Medium output power.

Po=0.5W (Typ) at Vcc =6V, R.=8%Q, THD=10%.
* Wide operating supply voltage range (3.5V ~12V).
* Low quiescent circuit current.
* Excellent thermal stability.

9 SIP

SCHEMATIC DIAGRAM
ORDERING INFORMATION
Device | Package |Operating Temperature
KA2212 9 SIP -20 ~ +70°C
O
R1 $rv
<E @
at
Hzil 0a |
D1 ) i»,ng
>
Dgi i: Re $ R7 | Qu
Yo | Qis
O N
R4 P/ R18
G
@_ Q2 Qa\l @
A

>
Ri2$ R SR

Fig. 1

®
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KA2212 \ LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Characteristic Symbol Value Unit
Supply Voltage Vec 14 Vv
Power Dissipation Py 750 mW
Operating Temperature Topr -20~+70 °C
Storage Temperature Tstg -40~ +150 °C

ELECTRICAL CHARACTERISTICS

(Ta=25°C, Vcc =6V, RL=8%Q, Ry=600Q, Rf=68Q, 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 Ri=0Q, 60 75 dB
Voltage Gain (Closed Loop) Ay Ri=68Q 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 R 15 KQ

. | Rg = 10K!

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

i} ’ 0 Vce=6v
c1o Co L cCs
10016V 001 470,16V
C2 ¥
Cc7
a3u/63V 2, mov
INPUT O— i cs
4704116V
H 0 OUTPUT
RL
80
= C1 — C5
220P T 0.068

& SAMSUNG
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KA2212 LINEAR INTEGRATED CIRCUIT

VOLTAGE GAIN-FREQUENCY TOTAL HARMONIC DISTORTION-FREQUENCY
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KA2212

LINEAR INTEGRATED CIRCUIT

OUTPUT NOISE VOLTAGE-GENERATOR RESISTANCE
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KA2212 LINEAR INTEGRATED CIRCUIT

External Components (Refer to test circuit)
C4: Noise filter

C,:  Input coupling capacitor
The recommended value for this capacitor is 3.3uF.
I1f made too small, low frequency characteristic is a change for the worse. Too large a capacitance value will increase
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 closed loop gain is depending on this component which are determined as follows.
1 20000
Co=—— Av=20 log —5— (dB]
T2 R v=20log g™ (dB)

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

C,: Compensation capacitor
The high cut-off frequency is determined by C., which contributes to suppress the oscillation at the higher frequency
range.

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

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

C;: Bootstrap capacitor
In case of low value reduced rated output power and increased distortion at low frequency.

Cs:  Ripple filter for power supply
The large value is required to get an excellent ripple characteristic under the line operation but the small one can be
used with the battery.

Cyo: Filter capacitor
Rejects power line hum.

¢ SAMSUNG
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KA2213 LINEAR INTEGRATED CIRCUIT

ONE CHIP TAPE RECORDER SYSTEM

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

FEATURES

¢ Suitable for play and recording mono cassette tape recorder.

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

¢ High gain preamplifier and power amplifier.

¢ Output power of power amplifier state
Po=1W at Ve =6V, R =40, 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 HIS

ORDERING INFORMATION

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

vce

nRbEnEnEGNOED
.

RIPPLE FILTER

+

PRE AMP

POWER
AMP

TAB

— |
T T L ] ] ] [

PRENF  PREOUT ALCIN POWERIN POWER NF BOOTSTRAP POWER OUT

Fig. 1

/;7 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 \"
Power Dissipation Pq4 1.2 w
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, Vi=0 18 30 mA
Quiescent Circuit Current lec
Vec=9V, Vi=0 23 40 mA
Pre-amplifier
Voltage Gain (Open Loop) Avo Open loop 85 dB
Voltage Gain (Closed Loop) Av Closed loop, Play 40 dB
Output Voltage Vo THD=1%, Play 09 1.2 v
Input Resistance Ri 21 30 KQ
Equivalent Input Noise Voltage Vi Play 1.0 2.0 wv
ALC Input Level ALC THD=1%, Play -20 -12 dBm

Power Amplifier

Voltage Gain (Closed Loop) Av Ri=510Q 43 45 47 dB

Vcee=6V, Ru=4Q, THD=10% | 0.7 | 1.0 w
Output Power Po ¥:f|)_:i)\é/om =40, 1.0 1.5 w

Vee=9V, Ru=4Q, THD=10% | 1.7 22 w
Total Harmonic Distortion THD Po=250mW 0.3 1.5 %
Input Resistance R 30 KQ
Output Noise Voltage Vno Rg=10KQ 0.6 1.8 mVv
Ripple Rejection RR Ry=0%, V,=150mV, f=100Hz| 40 45 dB

& SAMISUNG
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KA2213 LINEAR INTEGRATED CIRCUIT

TEST CIRCUIT

C"GD“ RsS10K | sws Re C‘l‘+ 47
Rs & 680 Cisgks R0
39K T 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 Ay 2 off | off | off | on | on off | off | A.D | Ay=20 log Vo/V;(dB)
= | Po 2 | off | off | off | on | on | off | off | D | Testoutputvoltage 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)

AR on off | off | on on off off D Test output ripple voltage (V)

Avo 1 off off on off on off off | A.B | Avo=20 log Vo/V; (dB)
é Vo 1 off off off on on off off B Test output voltage at THD = 1%
'.a .
€ Convert output noise voltage
3 Vi off | on off | on on on off C at Rg=2.2KQ, Vi =VxolAv
& | AC

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

level

& SAMSUNG
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KA2213 LINEAR INTEGRATED CIRCUIT

TYPICAL APPLICATION CIRCUITS
1. Mono cassette tape recorder

1000p

l—uﬁ 220, 1470,

t O Vce
+
+ 1000y
MIC.J 6 7
Vi O——
Power GND
L 1A
9 8
100u{+ |+, ‘17011 100 EAR. J.
MiC . 100, v
51 #.mr0.15u 5—
(polyester ~ SW5
_ film
capacitor) SP
30K
R/P Head:
/ 9 Swe

SW1 to SW6 (PLAY/REC): PLAY

3o
Fig. 3
m
2. Radio cassette tape recorder
1000p
2.2K 47u

220414704
A

W | ’ 0 vce
NG 7 |3 R
rlj 1000y
MIC. J. TAFE 11 [2] [3] [4] [5] [6] [7]
Power GND
ORADIO| 1 20pi==
[ 8.0 65w EQ ALC AMP _;7
P sw2 BRERERDEREREREE]
LJJ L ‘°°‘|‘TI‘H,_ a0 EAR. J.
miC # )
L 30K 51 100k 0154
+
AT 51K o, ; (polyester
47K film
| —aw

capacitor)

] 008 IOK VR sp
R/P Head

20K

SW4 Tape

33K
Radio®
Meter
Bias .
—1 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 T 100 T T 1
PRE AMP| Voc =6V PRE AMP Voo =6V
s Re=10KQ ] 5 R.=10KQ ]
Ay =400B/1KHz 2 3 Av=40dB/1KHz
3 Playback i '(_3 2 Playback
-4
2 S 10
1w " e 'ﬁ
3 10 // // E 5
- " "] =
g sf /7 z 3
[d 5 N =
=] 2
g ‘// / 0] %
2 3 Ry z
o & - 5
g’ & 5
= N e s R
0.1 / / g2
/ / &0 = 100Hz
s |2 / z
5
3 / 3 10KHz 1KHz
2 2 [T 1 I
5 01 235 49 235 4 235 3 574y 2 3 5749 2 3 5
VimV), INPUT VOLTAGE Vo(V), OUTPUT VOLTAGE
OPEN LOOP VOLTAGE GAIN-FREQUENCY VOLTAGE GAIN-FREQUENCY
120 T 11 I T T 1 T 110 T T
PRE AMP T Vee =6V ’ Voo =6V
R_= 10KQ Vo=0dBm
0 Cnr = 4704 Terminate 100 Refer to Test Circuit 1.7
1 C=Pin®to®
E /TN »,
g — 0 N %4,
N z { \e“f
. 7 NNONL G | z E
N T 3 %,
'3 A \:\ 2 o 8 / Pre + Powe|
g 2 ] N
g 60 \\\of N 3 N
2 PN N\ i L
& ” \\\ 8 60 [—Cne=1004F Recording amp. (pre)
8 40 NN Z N
g \ w0 LBk
3 g
£ 20 T \
7] \
o 30
10 23 5100 23 5 1K 23 5 10k 23 5 100K 23 5100 23 5 1k 23 5 10k 23 5 100K
#(Hz), FREQUENCY f(Hz), FREQUENCY
TEST CIRCUIT 1  OUTPUT VOLTAGE -INPUT VOLTAGE
TOTAL HARMONIC DISTORTION
10 T T T 100
PRE AMP | Ay=58dBIKHZ
5 Refer to Test Circuit 2.| 5
@ ® i
3 E s 8
51K 2 Veemov (2 &
wv ) A tog
+ £ asv | @
+ 104 3 Vo - - Q
Cne 22 > 5 H
= / 5 g
0033 47K 2 3 & 3z
— — 5 2 b ES
P 2
I ° N / 2
€ o4 106
° 2e E:10K > A/'\S' / / / I
3 5 > 4 5 §
,/ v I
m Iy s — s+
Voo =6V 2 1 2
Vo=0dBm 001 01

-80 -70 -60 -50 -40 -30 -20 -10
V{dBm), INPUT VOLTAGE

o
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KA2213

LINEAR INTEGRATED CIRCUIT

Vo(V), OUTPUT VOLTAGE

Avo(dB), OPEN LOOP VOLTAGE GAIN

TEST CIRCUIT 2

22K 4.7k
N I+,

10u
L+

preamp

3K

OUTPUT VOLTAGE
TOTAL HARMONIC DISTORTION

-LOAD RESISTANCE

3.2 T T 1 T T 16
PRE AMP Av=58dB/1KHz
Vo: THD=1%
28 - T THD: Vo=05V | 1.4
24 ‘ 1.2
Vo Vo= 9V
1
20 : 1 10
<
i/
16 4{ 2 08
v / Vo Y
1.2 = — 06
08 K - 04
/ \§
SN THD Lt
04 02
0 0
100 2 3 571 2 3 5 7Tyok 2 3 5
Ru(@), LOAD RESISTANCE
OPEN LOOP VOLTAGE GAIN
-SUPPLY VOLTAGE
OUTPUT VOLTAGE
9% T 4.0
PRE AMP
