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ALPHANUMERIC INDEX

Device Function Package Page

KA33V Silicon Monolithic Bipolar Integrated Circuit Voltage TO-92 595
Stabilizer for Electronic Tuner

KA201A Single Operational Amplifier 8 DIP/8 SOP 407
KA301A Single Operational Amplifier 8 DIP/8 SOP 407
KA319 Dual High Speed Voltage Comparator 14 DIP/14 SOP 468
KA336-5.0 Voltage Reference Diode TO-92 393
KA350 3 AMP Adjustable Positive Voltage Regulator TO-3P 277
KA361 High Speed Voltage Comparator 14 DIP/14 SOP 472
KA385-1.2 Micropower Voltage Reference Diode TO-92 397
KA431 Programmable Precision Reference TO-92/8 DIP/8 SOP 401
KA710C High Speed Voltage Comparator 14 DIP/14 SOP 474
KA733C Differential Video Amplifier 14 DIP/14 SOP 412
KA1222 Dual Low Noise Equalizer AMP 8 SIP Vol.1.
KA2101 TV Sound IF AMP 14 DIP Vol. 1
KA2102A TV Sound System 14 DIP H/S Vol. 1
KA2103L Sound Mute System for TV 8 SIP Vol. 1
KA2104 Auto Power off and Sound Mute System for TV 9 SIP Vol. 1
KA2105 Limiter AMP and Detector-for a TV SIF 9 SIP Vol. 1
KA2106 Dual Sound Multiplex for a TV SIF 16 DIP Vol. 1
KA2107 DC Volume, Tone Control Circuit 12 SIP Vol. 1
KA2130A TV Vertical Deflection System 10 SIP H/S Vol. 1
KA2131 TV Vertical Output Circuit 10 SIP H/S Vol. 1
KA2133 1 Chip Deflection System 16 DIP H/S Vol. 1
KA2134 Color TV Deflection Signal Processmg IC 18 DIP Vol. 1
KA2135 Horizontal Signal Processing IC 12 SIP Vol. 1
KA2136 ‘Low Noise TV Vertical Deflection System 12 ZDIPIF Vol. 1
KA2137 TV Horizontal Processor 16 DIP Vol. 1
KA2153 Video-Chroma Deflection System for a Color TV 42 DIP Vol. 1
KA2154 Video-Chroma Deflection System for a Color TV 42 DIP Vol. 1
KA2181 Remote Control Pre-AMP 8 SIP Vol. 1
KA2182 Remote Control Pre-AMP 8 SIP Vol. 1
KA2183 Remote Control Pre-AMP 8 SIP Vol. 1
KA2201B 0.5W Audio Power AMP 8 DIP Vol. 1
KA2201/N 1.2W Audio Power AMP 8 DIP Vol. 1
KA2206 2.3W Dual Audio Power AMP 12 DIPIF Vol. 1
KA22062 4.5W Dual Power AMP 12 SIP HIS Vol. 1
KA2209 Dual Low Voltage Power AMP 8 DIP Vol. 1
KA2210 5.5W Dual Power AMP 12 SIP H/S Vol. 1
KA2211 5.8W Dual Power AMP 12 SIP HIS Val. 1
KA2212 0.5W Audio Power AMP 9 SIP Vol. 1
KA2213 One Chip Tape Recorder System 14 DIP HIS Vol. 1
KA22131 Dual Pre-Power AMP for Auto Reverse 24 SOP Vol. 1
KA22135 Dual Pre-Power AMP and DC Motor Speed Controller 22 SDIP Vol. 1
KA2214 1W Dual Power AMP 14 DIP H/S Vol. 1
KA2220 Equalizer AMP with ALC 9 SIP Vol. 1
KA2221 Dual Low Noise Equalizer AMP 8 SIP Vol. 1
KA22211 Dual Low Noise Equalizer AMP 8 SIP Vol. 1
KA2223 5 Band Graphic Equalizer AMP 16 DIP Vol. 1
KA22233 3 Band Dual Graphic Equalizer AMP 22 DIP Vol. 1
KA22235 5 Band Graphic Equalizer AMP 18 ZIP Vol. 1
KA2224 Dual Equalizer AMP with ALC 14 DIP Vol. 1
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KA22241 Dual Equalizer AMP with ALC 9 SIP Vol. 1
KA2225/D Dual Pre-AMP for 3V Using 16.DIP/16 SOP Vol. 1
KA22261 Dual Equalizer AMP with REC AMP 16 DIP Vol. 1
KA2230 9-Program Music Selector 22 DIP Vol. 1
KA22421/D AM 1 Chip Radio 16 DIP/16 SOP Vol. 1
KA22424 -AM/FM 1 Chip Radio 16 DIP Vol. 1 |

"KA2243 AM/FM IF System 16 DIP Vol. 1
KA2244 FM IF System for Car Radio 9 SIP Vol. 1
KA22441 FM IF System for Car Stereo 16 ZIP Vol. 1
KA2245 FM IF System for Car Radio . . 7 SIP Vol. 1
KA22461 Electronic Tuning AM Radio Receiver for Car Stereo 19 ZIP Vol. 1
'KA2247 FM IF/AM Tuner System 16 DIP Vol. 1
KA22471 FM IF/AM Tuner System 16 DIP° Vol. 1
KA2248A/D '3V FM IF/AM Tuner System 16 DIP/16 SOP Vol. 1
KA2249/D FM Front End for Portable Radio 7 SIP/8 SOP Vol. 1
KA2261 FM Stereo Multiplex Decoder 16 DIP Vol 1

. KA2262 FM Stereo Multiplex Decoder for Car Stéreo 16 ZIP Vol. 1
KA2263 FM Stereo Multiplex Decoder ) 9 SIP Vol. 1
KA2264/D FM Stereo Multiplex Decoder 9 SIP/16 SOP Vol. 1
KA2265 VCO Non-Adjusting FM Stereo Multiplex Decoder 16 DIP Vol. 1

" KA22682 1 Chip TV MPX Demodulator 28 DIP Vol. 1
KA2268N 1 Chip TV Sound MPX 28 DIP Vol. 1
KA2281 5 DOT Dual LED Level Meter Driver 16 DIP Vol. 1
KA2283 5 DOT Dual LED Level Meter Driver 16 DIP Vol. 1
KA2284 5 DOT LED Level Meter Driver 9 SIP Vol. 1
KA2285 5 DOT LED Level Meter Driver 9 SIP Vol. 1
KA2286 5 DOT LED Linear Level Meter Driver 9 SIP Vol. 1
KA2287 5 DOT LED Linear Level Meter Driver 9 SIP Vol. 1
KA2288 7 DOT LED Level Meter Driver 16 DIP Vol. 1
KA2303 Toy Radio Control Actuator 9 SIP Vol. 1
KA2304 Toy Radio Control Actuator 9 SIP Vol. 1
KA2401 DC Motor Speed Controller 8 DIP Vol. 1
KA2402 Low Voltage DC Motor Speed Controller 8 DIP Vol. 1
KA2404 DC Motor Speed Controller TO-92L Vol. 1
KA2407 DC Motor Speed Controller ' TO-126 Vol. 1
KA2410 Tone Ringer 8 DIP 69
KA2411 - Tone Ringer o 8 DIP 69
KA2412A Telephone Speech Circuits 14 DIP 75
KA2413 Dual Tone Multi Frequency Generator 16 DIP 83
KA2418 Tone Ringer with Bridge Diode 8 DIP 108
KA2419 Tone Ringer with Bridge Diode 8 DIP 108
KA2425A/B Telephone Speech Network with Dialer Interface 18 DIP 122
KA2580A 8-Channel Source Drivers 18 DIP 599
KA2588A 8-Channel Source Drivers 20 DIP 599
KA2605 SYNC Separator 9 SIP Vol. 1
KA2606 SYNC Separator 9 SIP Vol. 1
KA2615 LED and Lamp Driver 9 SIP . Vol. 1
KA2616 LED and Lamp Driver Vol. 1

9 SIP
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KA2617 LED and Lamp Driver 9 SIP Vol. 1
KA2618 LED and Lamp Driver 9 SIP Vol. 1
KA2651 Fluorescent Display Drivers 18 DIP 604
KA2803 Low Power Consumption Earth Leakage Detector 8 DIP 607
KA2804 Zero Voltage Switch 8 DIP 610
KA2911 Video IF System for Color TV 16 DIP Vol. 1
KA2912 Video IF Processor for BW TV 14 DIP H/S Vol. 1
KA2913A Video and Sound IF AMP for Monochrome TV Receivers | 16 DIP Vol. 1
KA2914A Video IF +SIF System 24 DIP Vol. 1
KA2915 TV VIF & SiF & Deflection System 28 DIP Vol. 1
KA2916 Video IF System for Color TV 16 DIP Vol. 1
KA2917 Video and Sound IF AMP for Monochrome TV Receivers 16 DIP Vol. 1
KA2918 Video IF + SIF System 24 DIP Vol. 1
KA2919 VIF + SIF System far Color TV 30 SSD Vol. 1
KA2944 Write & Read AMP 28 DIP Vol. 1
KA2945 Video AMP 28 DIP Vol. 1
KA2983 Switchless Recording/Play Back AMP 18 DIP Vol. 1
KA2988 Chroma Signal Processor 28 DIP Vol. 1
KA6101 Analog Interface Circuit for Teletex System - 18'DIP Vol. 1
KA6102 Analog Interface Circuit for Teletex System 18 DIP .Vol. 1
KA3524 Regulator Pulse Width Modulator 16 DIP 285
KA78540 Switching Regulator ) 16 DIP 306
KA78TXX 3A Positive Voltage Regulator TO-220 312
KA8301 Driver for VTR 10 SIP H/S Vol. 1
KA8302 Servo Control AMP 12 SIP Vol. 1
KA8401 VTR Audio Switchless Recording/Play Back AMP 24 ZIP Vol. 1
KA9256 Dual Power Operational Amplifier 10 SIP H/S 419
KADO0808 8 Bit up-Compatible A/D Converter with 8-Channel 28 DIP 549
Muitiplexer

KADO0809 8 Bit up-Compatible A/D Converter with 8- Channel 28 DIP 549
Multiplexer

KADO820A/B 8 Bit High Speed up Compatible A/D Converter with 20 DIP 560

} Track/Hold Function
KDAO0800 8 Bit D/A Converter 16 DIP 580
KDAO0801 8 Bit D/A Converter 16 DIP 580
KDA0802 8 Bit D/A Converter 16 DIP 580
KF351 Single Operating Amplifier 8 DIP/8 SOP 421
KS555 CMOS Timer 8 DIP/8 SOP 496
KS555H CMOS Timer 8 DIP/8 SOP 501
KS556° . CMOS Timer 14 DIP14 SOP 505
KS5803A/B Remote Control Transmitter . 16 DIP/20 SOP Vol. 1
KS5805A/B Telephone Pulse Dialer with Redial 18 DIP 130
KS5808 Dual Tone Muiti Frequency Dialer 16 DIP 146
KS5812 Quad Universial Asychronous Receiver and Transmitter 40 DIP 152
KS5819 Tone/Pulse Dialer with Redial 22 DIP/SDIP 162
KS5820 Tone/Pulse Dialer with Redial 18 DIP 172
KS5821 Tone/Pulse Dialer with Redial 22 DIP/SDIP 162
KS5824 Universial Asychronous Receiver and Transmitter 24 DIP 180
KS7126 3 1/2 Digit A/D Converter 40 DIP 568
KS25C02 8 Bit CMOS Successive Approxmaﬂon Reglster 16 DIP/24 SDIP 586
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KS25C03 8 Bit CMOS Successive Approximation Register 16 DIP/24SDIP 586
KS25C04 12 Bit CMOS Successive Approximation Register 24 DIP/24SDIP 586
KSV3100A High-Speed A/D-DA Converter 40 DIP 521

- KSV3110 High-Speed A/D-DA Converter 40 DIP 531
KSV3208 High-Speed A/D Converter 28 DIP 541
KT3040J PCM Monolithic Filter 16 CERDIP 191
KT3054J COMBO CODEC 16 CERDIP 200
KT3064J COMBO CODEC 20 CERDIP 214
KT5116J wLaw Companding CODEC 16 CERDIP 226
LM211 Voltage Comparator 8 DIP/8 SOP 476
LM224/A Quad Operational Amplifier 14 DIP/14 SOP 423
LM239/A Quad Differential Comparator 14 DIP/14 SOP 481
LM248 Quad Operational Amplifier 14 DIP/14 SOP 432
LM258/A Dual Operational Amplifier 8 DIP/8 SOP/9 SIP | 438
LM293/A Dual Differential Comparator 8 DIP/8 SOP 489
LM311 Voltage Comparator 8 DIP/8 SOP 476
LM317 3-Terminal Positive Adjustable Regulator TO-220 291
LM323 3-Terminal Positive Voltage Regulator TO-3P 296
LM324/A Quad Operational Amplifier 14 DIP/14 SOP 423
LM339/A Quad Differential Comparator 14 DIP/14 SOP 481
LM348 - Quad Operational Amplifier 14 DIP/14 SOP 432
LMB358/A/S Dual Operational Amplifier 8 DIP/8 SOP/9 SIP 438
LM386/S/D Low Voltage Audio Power AMP 9 SIP/8 DIP/8 SOP 613
LM393/A/S Dual Differential Comparator 8 DIP/8 SOP 489
LM567C Tone Decoder 8 DIP/8 SOP 239
LM567L Micropower Tone Decoder 8 DIP/8 SOP 247
LM723 Precision Voltage Regulator 14 DIP/14 SOP 300
LM741C/E/N Single Operational Amplifier - 8 DIP/8 SOP 446
LM2901 Quad Differential Comparator 14 DIP/14 SOP 481
LM2902 Quad Operational Amplifier 14 DIP/14 SOP 423
LM2903 Dual Differential Comparator 8 DIP/8 SOP . 489
LM2904 Dual Operational Amplifier 8 DIP/8 SOP/9 SIP 438
LM3302 Quad Differential Comparator 14 DIP/14 SOP 481
MC1458/C/SI Dual Operational Amplifier 8 DIP/8 SOP/9 SIP 452
MC1488 Quad Line Driver 14 DIP/14 SOP 257
MC1489/A Quad Line Receiver 14 DIP/14 SOP 264
MC3303 Quad Operational Amplifier 14 DIP/14 SOP 456
MC3361 Low Power Narrow Band FM IF 16 DIP/16 SOP 270
MC3403 . Quad Operational Amplifier 14 DIP/14 SOP 456
MC4558/C/AISI Dual Operational Amplifier 8 DIP/8 SOP/9 SIP 463
MC78XX 3-Terminal 1A Positive Voltage Regulator TO-220 323
MC78LXX 3-Terminal Positive Voltage Regulator TO-92 353
MC78MXX 3-Terminal 0.5A Positive Voltage Regulator TO-220 364
MC79XX - 3-Terminal Negative Voltage Regulator TO-220 377
MC79MXX 3-Terminal 0.5A Negative'Voltage Regulator TO-220 387
NE555 Timer 8 DIP/8 SOP 509
NE556 Dual Timer 14 DIP/14 SOP 513
NE558 Quad Timer 16 DIP/16 SOP 516
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KA1222 Dual Low Noise Equalizer AMP 8 SIP Vol. 1
KA2201B 0.5W Audio Power AMP 8 DIP Vol. 1
KA2201/N 1.2W Audio Power AMP 8 DIP Vol. 1
KA2206 2.3W Dual Audio Power AMP 12 DIPIF Vol. 1
KA22062 4.5W Dual Power AMP 12 SIP HIS Vol. 1
‘KA2209 Dual Low Voltage Power AMP 8 DIP Vol. 1
KA2210 5.5W Dual Power AMP 12 SIP H/S Vol. 1
KA2211 5.8W Dual Power AMP 12 SIP HIS Vol. 1
KA2212 0.5W Audio Power AMP 9 SIP Vol. 1
KA2213 One Chip Tape Recorder System 14 DIP H/IS Vol. 1
KA22131 Dual Pre-Power AMP for Auto Reverse 24 SOP Vol. 1
KA22135 Dual Pre-Power AMP and DC Motor Speed Controller 22 SDIP Vol. 1
KA2214 1W Dual Power AMP ' 14 DIP H/S Vol. 1
KA2220 Equalizer AMP with ALC 9 SIP’ Vol. 1
KA2221 Dual Low Noise Equalizer AMP 8 SIP Vol. 1
KA22211 Dual Low Noise Equalizer AMP 8 SIP Vol. 1
KA2223 5 Band Graphic Equalizer AMP 16 DIP Vol. 1
KA22233 3 Band Dual Graphic Equalizer AMP 22 DIP Vol. 1
KA22235 5 Band Graphic Equalizer AMP 18 ZIP Vol. 1
KA2224 Dual Equalizer AMP with ALC 14 DIP Vol. 1
KA22241 Dual Equalizer AMP with ALC 9 SIP Vol. 1
KA2225/D Dual Pre-AMP for 3V Using 16 DIP/16 SOP Vol. 1
KA22261 Dual Equalizer AMP with REC AMP 16 DIP Vol. 1
KA2230 9-Program Music Selector 22 DIP Vol. 1
KA22421/D AM 1 Chip Radio 16 DIP/16 SOP Vol. 1
KA22424 AM/FM 1 Chip Radio 16 DIP Vol. 1
KA2243 AM/FM IF System 16 DIP Vol. 1
KA2244 FM IF System for Car Radio 9 SIP Vol. 1
KA22441 FM IF System for Car Stereo 16 ZIP Vol. 1
KA2245 FM IF System for Car Radio .7 SIP Vol. 1
KA22461 Electronic Tuning AM Radio Receiver for Car Stereo 19 zZIP Vol. 1
KA2247 FM IF/AM Tuner System ) 16 DIP Vol. 1
KA22471 FM IF/AM Tuner System 16 DIP Vol. 1
KA2248A/D 3V FM IF/AM Tuner System 16 DIP/16 SOP Vol. 1
KA2249/D FM Front End for Portable Radio 7 SIP/8 SOP Vol. 1
KA2261 FM Stereo Multiplex Decoder 16 DIP Vol. 1
KA2262 FM Stereo Multiplex Decoder for Car Stereo 16 ZIP Vol. 1
KA2263 FM Stereo Multiplex Decoder 9 SIP Vol. 1
KA2264/D FM Stereo Multiplex Decoder 9 SIP/16 SOP Vol. 1
KA2265 VCO Non-Adjusting FM Stereo Multiplex Decoder 16 DIP Vol. 1

- KA2281 5 DOT Dual LED Level Meter Driver 16 DIP Vol. 1
KA2283 5 DOT Dual LED Level Meter Driver 16 DIP Vol. 1
KA2284 5 DOT LED Level Meter Driver 9 SIP Vol. 1
KA2285 5 DOT LED Level Meter Driver 9 SIP Vol. 1
KA2286 5 DOT LED Linear Level Meter Driver 9 SIP Vol. 1
KA2287 5 DOT LED Linear Level Meter Driver’ 9 SIP Vol. 1
KA2288 7 DOT LED Level Meter Driver 16 DIP Vol. 1
LM386/S/D Low Voltage Audio Power AMP 9 SIP/8 DIP/8 SOP 613
KA2303 Toy Radio Control Actuator 9 SIP Vol. 1
KA2304 Toy Radio Control Actuator 9 SIP Vol. 1
KA2401 8 DIP Vol. 1

DC Motor Speed Controller
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KA2402 Low Voltage DC Motor Speed Controller 8 DIP Vol. 1
KA2404 DC Motor Speed Controller TO-92L Vol. 1
KA2407 DC Motor Speed Controller TO-126 Vol. 1

2. Video Application

Device Function Package Page
KA2101 TV Sound IF AMP 14 DIP Vol. 1
KA2102A TV Sound System 14 DIP H/S Vol. 1
KA2103L Sound Mute System for TV 8 SIP Vol. 1
KA2104 Auto Power off and Sound Mute System for TV 9 SIP Vol. 1
KA2105 Limiter AMP and Detector for a TV SIF 9 SIP Vol. 1
KA2106 Dual Sound Multiplex for a TV SIF 16 DIP Vol. 1
KA2107 DC Volume, Tone Control Circuit 12 SIP Vol. 1
KA2130A TV Vertical Deflection System 10 SIP H/S Vol. 1 |
KA2131 TV Vertical Output Circuit 10 SIP H/S | Vol. 1
KA2133 1 Chip Deflection System 16 DIP H/S Vol. 1
KA2134 Color TV Deflection Signal Processing IC 18 DIP Vol. 1
KA2135 Horizontal Signal Processing IC 12 SIP Vol. 1
KA2136 Low Noise TV Vertical Deflection System 12 ZDIPIF Vol. 1
KA2137 TV Horizontal Processor 16 DIP Vol. 1
KA2153 Video-Chroma Deflection System for a Color TV 42 DIP Vol. 1
KA2154 Video-Chroma Deflection System for a Color TV 42 DIP Vol. 1 |
KA2181 Remote Control Pre-AMP 8 SIP Vol. 1
KA2182 Remote Control Pre-AMP 8 SIP Vol. 1
KA2183 Remote Control Pre-AMP 8 SIP Vol. 1
KA22682 1 Chip TV MPX Demodulator 28 DIP Vol. 1
KA2268N 1 Chip TV Sound MPX 28 DIP Vol. 1
KA2605 SYNC Separator 9 SIP Vol. 1
KA2606 SYNC Separator 9. SIP Vol. 1
KA2615 LED and Lamp Driver 9 SIP Vol. 1
KA2616 LED and Lamp Driver 9 SIP Vol. 1
KA2617 LED and Lamp Driver 9 SIP Vol. 1
KA2618 LED and Lamp Driver 9 SIP Vol. 1
KA2911 Video IF System for Color TV 16 DIP Vol. 1
KA2912 Video IF Processor for BIW TV 14 DIP H/S Vol. 1
KA2913A Video and Sound IF AMP for Monochrome TV Recelvers 16 DIP Vol. 1
KA2914A Video IF + SIF System 24 DIP Vol. 1
KA2915 TV VIF & SIF & Deflection System 28 DIP Vol. 1
KA2916 Video IF System for Color TV 16 DIP Vol. 1
KA2917 Video and Sound IF AMP for Monochrome TV Receivers | 16 DIP Vol. 1
KA2918 Video IF + SIF System 24 DIP Vol. 1
KA2919 VIF + SIF System for Color TV 30 SSD Vol. 1
KA2944 Write & Read AMP : 28 DIP Vol. 1
KA2945 Video AMP 28 DIP Vol. 1
KA2983 - Switchless Recording/Play Back AMP 18 DIP Vol. 1
KA2988 Chroma Signal Processor 28 DIP Vol. 1
KA6101 - Analog Interface Circuit for Teletex System 18 DIP Vol. 1
KA6102 Analog Interface Circuit for Teletex System 18 DIP Vol. 1
KA8301 Driver for VTR . 10 SIP H/S Vol. 1
KA8302 Servo Control AMP 12 SIP ' Vol. 1
KA8401 VTR Audio Switchless Recording/Play Back AMP 24 ZIP Vol. 1
KS5803A/B Remote Control Transmitter 16 DIP/20 SOP Vol. 1




PRODUCT INDEX (Continued)
3. Telecommunication Application

Device Function. Package Page
KA2410 Tone: Ringer 8 DIP . 69
KA2411 Tone Ringer 8 DIP 69
KA2412A Telephone Speech Circuits 14 DIP 75
KA2413 Dual Tone Multi Frequency Generator 16 DIP 83
KA2418 Tone Ringer with Bridge Diode 8 DIP 108
KA2419 Tone Ringer with Bridge Diode 8 DIP 108
KA2425A/B Telephone Speech Network with Dialer Interface 18 DIP 112
KS5805A/B Telephone Puise Dialer with Redial 18 DIP 130
KS5808 Dual Tone Muiti Frequency Dialer 16 DIP 146
KS5812 Quad Universial Asychronous Receiver and Transmltter 40 DIP 152
KS5819 Tone/Pulse Dialer with Redial 22 DIP/ISDIP 162
KS5820 Tone/Pulse Dialer with Redial 18 DIP 172
KS5821 Tone/Pulse Dialer with Redial 22 DIP/SDIP 162
KS5824 Universial Asychronous Receiver and Transm|tter 24 DIP 180
KT3040J PCM Monolithic Filter 16 CERDIP 191
KT3054J COMBO CODEC 16 CERDIP 200 .
KT3064J COMBO CODEC 20 CERDIP 214
KT5116J u-Law Companding CODEC 16 CERDIP 226
LM567C Tone Decoder 8 DIP/8 SOP 239
LM567L Micropower Tone Decoder 8 DIP/8 SOP 247
MC1488 Quad Line Driver 14 DIP/14 SOP 257
MC1489/A ‘Quad Line Receiver 14 DIP/14 SOP 264
MC3361 Low Power Narrow Band FM IF 16 DIP/16 SOP 270
KA2580A 8-Channel Source Drivers 18 DIP 599
KA2588A 8-Channel Source Drivers 20 DIP 599
KA2651 Fluorescent Display Drivers 18 DIP 604

4. Industrial Application

Device Function Package Page
KA201A Single Operational Amplifier 8 DIP/8 SOP 407
KA301A Single Operational Amplifier 8 DIP/8 SOP 407
KA319 Dual High Speed Voltage Comparator 14 DIP/14 SOP 463
KA336-5.0 Voltage Reference Diode TO-92 393
KA350 3 AMP Adjustable Positive Voltage Regulator TO-3P 277
KA361 High Speed Voltage Comparator 14 DIP/14 SOP 472
KA385-1.2 Micropower Voltage Reference Diode TO-92 397
KA431 Programmable Precision Reference TO-92/8 DIP/8 SOP 401
KA710C High Speed Voltage Comparator 14 DIP/14 SOP 474
KA733C Differential Video Amplifier 14 DIP/14 SOP 412
KA3524 Regulator Pulse Width Modulator 16 DIP 285
KA9256 Dual Power Operational Amplifier 10 SIP HIS 419
KF351" Single Operating Amplifier 8 DIP/8 SOP 421
KS555 CMOS Timer 8 DIP/8 SOP 496
KS555H CMOS Timer 8 DIP/8 SOP 501
KS556 CMOS Timer 14 DIP/14 SOP 505
LM211 Voltage Comparator 8 DIP/8 SOP 476
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LM224/A Quad Operational Amplifier 14 DIP/14 SOP 423
LM239/A Quad Differential Comparator 14 DIP/14 SOP 481
LM248 Quad Operational Amplifier 14 DIP/14 SOP 432
LM258/A |Dual Operational Amplifier 8 DIP/8 SOP/9 SIP 438
LM293/A Dual Differential Comparator -8 DIP/8 SOP 489
LM311 Voltage Comparator 8 DIP/8 SOP 476
LM317 3-Terminal Positive Adjustable Regulator TO-220 291
LM323 . 3-Terminal Positive Voltage Regulator TO-3P 296
LM324/A Quad Operational Amplifier 14 DIP/14 SOP 423
LMB339/A " Quad Differential Comparator 14 DIP/14 SOP 481
LM348 Quad Operational Amplifier 14 DIP/14 SOP 432
LM358/A/S Dual Operational Amplifier 8 DIP/8 SOP/9 SIP 438
LMB393/AIS Dual Differential Comparator 8 DIP/8 SOP 489
LM723 Precision Voltage Regulator 14 DIP/14 SOP 300
LM741CIEN Single Operational Amplifier 8 DIP/8 SOP 446
LM2901 Quad Differential Comparator 14 DIP/14 SOP 481
LM2902 Quad Operational Amplifier 14 DIP/14 SOP 423
LM2903 Dual Differential Comparator 8 DIP/8 SOP 489
LM2904 Dual Operational Amplifier 8 DIP/8 SOP/9 SIR 438
LM3302 Quad Differential Comparator 14 DIP/14 SOP 481
MC1458/C/S/I Dual Operational Amplifier 8 DIP/8 SOP/9 SIP 452
MC3303 Quad Operational Amplifier 14 DIP/14 SOP 456
MC3403 Quad Operational Amplifier 14 DIP/14 SOP - 456
MC4558/C/A/S/I Dual Operational Amplifier 8 DIP/8 SOP/9 SIP 463
MC78XX 3-Terminal 1A Positive Voltage Regulator TO-220 323
MC78LXX 3-Terminal Positive Voltage Regulator TO-92 353
MC78MXX 3-Terminal 0.5A Positive Voltage Regulator TO-220 364
MC79XX 3-Terminal Negative Voltage Regulator TO-220 377
MC79MXX 3-Terminal 0.5A Negative Voltage Regulator TO-220 387
KA78S40 Switching Regulator 16 DIP 306 .
KA78TXX 3A Positive Voltage Regulator TO-220 312
NE555 Timer 8 DIP/8 SOP 509
NE556 Dual Timer 14 DIP/14 SOP 513
NE558 Quad Timer 16 DIP/16 SOP 516
KA2803 Low Power Consumption Earth Leakage Detector 8 DIP 607
KA2804 Zero Voltage Switch 8 DIP 610
KA33V Silicon Monolithic Bipolar Integrated Circuit Voltage TO-92 295

Stabilizer for Electronic Tuner
5. Data Converter Application

Device Function Package Page
KSV3100A High-Speed A/D-DA Converter 40 DIP 521
KSV3110 High-Speed A/D-DA Converter 40 DIP 531
KSV3208 High-Speed A/D Converter 28 DIP 541
KADO0808 8 Bit up-Compatible A/D Converter with 8-Channel 28 DIP 549

Multiplexer
KADO0809 8 Bit up-Compatible A/D Converter with 8-Channel 28 DIP 549
Mulitiplexer
KADO0820A/B 8.Bit High Speed up Compatlble A/D Converter with 20 DIP 560
Track/Hold Function
KDAO0800 8 Bit D/A Converter . 16 DIP’ 580
KDAO0801 8 Bit D/A Converter 16 DIP 580
KDA0802 8 Bit D/A Converter 16 DIP 580
KS25C02 8 Bit CMOS Successive Approximation Register 16 DIP 586
KS25C03 8 Bit CMOS Successive Approximation Register 16 DIP 586
KS25C04 12 Bit CMOS Successive Approximation Register 24SDIP 586
KS7126 3 1/2 Digit A/ID Converter 40 DIP 568
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QUALITY and RELIABIL"’Y

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 evéry 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 dlagram
is listed below. As can be noted, Quality Engineering is involved in all phases, save that of initial product planning.

STEP | SALES | Ghmion | DESIGN | PROCESS ENG'S acraa PRODUCTION o qcTION
g MARKET SURVEY
z
z
3 SPEC. REVIEW
o
| counciL FoR peveLopmenT |
I
I DESIGN I
(4]
£ T
2 DESIGN REVIEW J
<
© .
= | QUALIFICATION FOR RawW MATERIAL |
]
@ [ TRIAL MFG |
a T -
t EVALUATION & QUALIFICATION ] '
g L . STANDARDIZATION I
[
2 N
H I APPROVAL } I P.P I
@
a
& : I QUALIFICATION |
a g
[ INCOMING INSP. }———7

= [ PROCESS CONTROL J— MASS PRODUGTION I
z .
2
g | PRocess moNiTOR
Q
2
& |  rewsswryTesT  pb——
1]
2
E [ LOT ACCEPTANGE TEST

1

T
E MTIATE CORRECTIVE ACTION—I CUSTOMER
-

L= i

Figure 1. Quality Assurance During Development
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QUALITY and RELIABILITY

QUALITY AND RELIABILITY PROGRAM

Since Samsung manufactures many different products using a variety of fab and assembly technologies, close
attention must be paid to a variety of (potential) reliability hazards. The Samsung quality and reliability department
has established a variety of procedures and programs to assess, understand, control, and eliminate reliability
problems. : .
The major categories of reliability program management are:

a. Qualification program

b. Monitor program

¢. Outgoing quality program

QUALIFICATION PROGRAM

Samsung qualification procedures are used mainly to confirm the major characteristics and reliability attributes
of new technologies or products for introduction to Samsung manufacturing. The program is also utilited to
evaluate changes to existing technologies or raw materials. The purpose of this program is to simulate all relevant
user conditions, via accelerated and standard methods, prior to product shipment. The stresses used for qualifica-
tion are detailed in following sections.

MONITOR PROGRAM

Twice per year, devices duplicate their qualification tests to obtain long-term reliability data for Linear ICs.

In this way historical data is collected and analyzed over all part types and thus assures the customer of ongoing
device quality. .

These results are summarized in reliability reports issued periodically by Samsung Semiconductor.

OUTGOING QUALITY PROGRAM

- All wafer lots are required to pass a “QC-reliability-gate” prior to product shipment. The purpose is to track “Lot-
by-lot” quality and reliability to catch any potential product anomaly at the factory site.

The customer can then expect only quality material to be delivered from Samsung. Any lot that fails the procedure
listed below is scrutinized heavily, to make sure that corrective action takes place immediately.

By paying such close attention to every lot, product costs are kept at a minimum. Samsung’s customer return rate
is extremely low, which is where our tough outgoing policy is most powerful. Such a tight clamp to protect our
customers is how we can assure that all Samsung’s products are released with the highest confidence level possible.

|

HOPL 168HR
| otonnow | | reuamiyTesT | oo
ACCEPT | Regect

CAUSE ANALYSIS
(Corrective Action Required)

L RELEASE LOT

WAREHOUSE INCOMING INSPECTION

WAREHOUSING
SHIP

Figure 2. Linear IC Outgoing Flow

i
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QUALITY and RELIABILITY

RELIABILITY TESTS

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, Vcc = Ve 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%, Ve = Voc Opt, static)

Wet high temperature operating life test is performed to evaluate the moisture resistance characteristics of plastic
encapsulated components. Long time testing is performed under static bias conditions at 85°C/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 inputted 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 devices are subjected to elevated temperatures with no apphed 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.
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QUALITY and RELIABILITY

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 QC 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

(KA2102A)
. % Failures per
Number of- Number of Device Number of
Stress Conditions A e " 1000HRS (Cycles)
Devices Hours/Cycles Failures (60% UCL)
HopL | 1i=125°C 100 100,000 ' 0 0.91%/1K HR
VCC =Vcc max .
WHopL | B85° C/é1% RH. 100 100,000 0 | 091%AKHR
Vee =Vec opt
“10OPL Ta=25°C 100 100,000 0 . 0.91%/1K HR
. Vee = Vec max
Ta=125°C . ' .
HTS Unbiased. 100 100,000 o . 0.91%/1K HR
121°C o
PCT 15 PSIG 100 16,800 0 5.4 %/1K HR
—-65°C to 150°C )
TIC Air to Air 100 10,000 0 9.1 %/1K CL
s —65°C to 150°C 100 10,000 0 9.1 %MK 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

100,000 Device Hours at 125°C
Average Activation Energy: 1.0 eV.
De-Rating to User Conditions Yields:

70°C Operation 55°C Operation

% Failures Per : % Failures Per .
1000 Hours | *FITs | .MTBF || Equivalent | “ 005 0 rs | »FiTs | . MIBF

(60% UCL) (Years) Device Hours (600% UCL) (Years)

10.7 x 108 0.0084 84 1359 50.4 x 108 0.0018 18 6342

Equivalent
Device Hours

* FIT : Failure in time or failure unit. Represents
the number of failures expected for 109 (one
billion) device hours.

** MTBF: Mean time between failures.

=§§ SAMSUNG SEMICONDUCTOR ’ ‘ ' 24



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”)

®
A
<
. Reduction due to
Failure preventive maintenance
rate m= 1
ICOn Specified
ucto or Dev - Failure Rate
ic
=0.5—, ~0.95) es ‘
, 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.

Failure
Rate 7 A : failure rate

At /

b ——TIME

Figdre 4. Failure Rate
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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.

10-8 2 ]
5 l g f
_10-
,": 5
W
<
o
-7
w10
=
<
w
10-8f—t=—— %
5 —
y/ 4
/
10-9
25 40 125 150 180,200 T,(°C)

Figure 5. Impfovement 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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QUALITY and RELIABILITY

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/K-Tj

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 ?(F - ﬁ)
/
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 §ja)

Where Tj=Junction temperature
Ta= Ambient temperature
.P=Actual power consumption
@ 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:

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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. QUALITY and RELIABILITY

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 sup

of time

C. They could be modified by the mutual action of other stresses (voltage, mechanical, etc.)
D. Field device-application condition(s) should be considered.

(Activation energy for each failure mode)

Failure Mechanism Ea
Contamination 1~14eV
Polarization 1eV
Aluminum Migration 05~1eV
Trapping 1eV

- Oxide Breakdown 0.3 eV
Silicon Defects 03~05eV

Time

Acceleration Factor

108

103

102

10

100

plier (and to its technology) for a given period

THE CORRECT PROCEDURE

ACCELERATED TEST

CALCULATED AT TEST CONDITIONS
AND WITH A CERTAIN CONFIDENCE
LEVEL

FAILURE ANALYSIS

CHOICE OF Ea———

CALCULATED AT OTHER

TEMPERATURES

T
1 :t ev /r Il
' 1eV
2 :
/08 eV.
2 —7
I 4
7 s +
71— 0.5 eV
4 0.4 eV=
03ev_|
X g F T 1 1 |
I 71T 7T =T =
"
250 200 175 150 125 100 7% 50 T(°C)

Junction Temperature
Figure 7. Life Hours
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QUALITY and RELIABILITY

Failure Rate Prediction

Accelerated testing defines the failure rate of products. By derating the data at different conditions, the life
expectancy at actual operating conditions can be predicted. In its simplest form the failure rate (at a given temperature)
is: .
N
FR= oH
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 %(le - T1—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 . . e
at 125°C Fail Failure Rate at 60% Confidence Level
Point Estimate 85°C 70°C 55°C
1.7x 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
opgrating temperature can be extrapolated by an Arrhenius plot.
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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

FAB

EDS

Assembly

Process Rel.
Testing

Finished Goods
Incoming
Inspection

Finished Goods
Outgoing
Inspection

Shipment

Figure 8. General Process Flow Chart

S

Acceptance ihspection (according to acceptance inspection plan)

Process quality control

* Check of each condition by process quality control procedures
* Process inspection

* Lot control :

¢ Equipment calibration and maintenance

100% Electrical Die Sorting

Process Quality Control and screening of infant mortality defects
* Mechanical screen

* Thermal shock

® Burn-in

100% package sorting of electrical characteristics and marking

Reliability monitoring

1. PRT (Process Reliability Testing)

2. DRT (Device Reliability Testing)

* High Temperature Operating Life Test
¢ Environmental test

o Life Test

Sampling Inspection

¢ Dimensions

® Visual

¢ Electrical characteristics

* Periodic calibration of measuring equipment

Stock control
¢ Age control

Sampling Inspection (when applicable)
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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. o

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.

Environmenfal Monitor

Process Control Item Spec. Limit Insp. Frequency

Clean Room e Temperature ¢ Individual Spec. 24 Hrs.
o Humidity ¢ Individual Spec. 24 Hrs.
¢ Particle e Individual Spec. 24 Hrs.
. ¢ Air Velocity  Individual Spec. 24 Hrs.
D.l. Water e Particle ® 5 ea/50mi (0.8y) 24 Hrs.
* Bacteria ® 50 colonies/100mI (0.45y) Weekly
* Resistivity e 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)
e 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
e Aligner Air ¢ |ndividual Spec. Once/Shift
e Aligner Pressure ¢ Individual Spec. Once/Shift
e Aligner Intensity ¢ Individual Spec. Once/Shift
e Coater Soft Bake ¢ Individual Spec. Once/Shift
Temperature ¢ Individual Spec. Once/Shift
Vacuum * Individual Spec. Once/Shift
Etch e Etchant Temp. e Individual Spec. Once/Shift
e Etch Rate ¢ Individual Spec. Once/Shift
* Spin Dryer N, Flow ¢ Individual Spec. Once/Shift
RPM e Individual Spec. Once/Shift
e Hard Bake Temp. = | e |Individual Spec. Once/Shift
N, Flow  Individual Spec. Once/Shift

=§§ SAMSUNG SEMICONDUCTOR
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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
* Thickness e Individual Spec. Once/Shift
CVD * Pin Hole ¢ Individual Spec. Once/Shift
¢ Thickness ¢ Individual Spec. Once/Shift
Diffusion e Tube Temp. ® Individual Spec. Once/Shift
: ® C-V Plot Run e Individual Spec. Once/Shift
Tube ® |Individual Spec. ~ Once/10days
¢ Sheet Resistance ¢ Individual Spec. Once/Shift
e Thickness e |ndividual Spec. Once/Shift

1. Mask Inspéction

Raw Material Incoming Inspection

¢ Defect Size<1.5um

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

Critical
Dimension

All Masks

Purchasing Spec.

* Instrument

o Critical Dimension

¢ Auto mask inspection system for defect-detection (NJS 5MD-44)-
o 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

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

* Instrument -

® 4 point probe for resistivity (Kok

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

usai VR-40A, Tencor sonogage, ASM AFPP)
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In-Process Quality Inspection (FAB)

1. Manufacturing Section

and C.D. Measuring

Process Step Process 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
G-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 Once/Shift
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

EE.SAMSUNG SEMICONDUCTOR
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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 PR/C.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
Passivatibn 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

d) 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
e Visual/Mech
Diffusion ® (See in-process Quality Inspection)
Metalization
E-test ¢ Electrical Characteristics
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QUALITY and RELIABILITY

Figure 9. General Wafer Fabrication Flow (Continued)

Process Flow

Process Step

Major Control ltem

Die Attach

QC Gate

e Electrical Characteristics

Back-Lap

* Thickness

Back Side Evaporation

e Thickness, Time
Evaporation Rate

Final Inspection

¢ All Wafers Screened
(Visual/Mech)

QC Fab. Final Gate

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

EDS
(Electrical Die Sorting)

QC Gate e Function Monitor
Sawing
Inspection * Chip Screen

QC Final Inspection

e AQL 1.0%

* 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 machine/operator basis. Either
manual or automatic die attach is used.

A2.008 18vm WDI7
DIE ADHESIVE THICKNESS MONITOR RESULTS. (JEOL SEM, JSM 1C845)

. Wire Bond Insbection:

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. : CROSS SECTION INSPECTION FOR BALL BOND.
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QUALITY and RELIABILITY

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 Inspéction:

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. (conﬁnugd)

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
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S -
3.
e
o
H
T

Tomperaturs ()

] : ;

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 156% C=2

& Pin 3) Electro-Static Inspection n:5C=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 =10

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
9 Epoxy 2) Chemical Composition Analysis ng, C=0
. 1) Visual Inspection
Letter Markmg 2) Work Test
Spare Parts 1) Dimension Inspection n5, C=0
& Others 2) Visual Inspection n:5, C=0
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3. In-Process Quality Inspection '

A. Assembly Lot Acceptanée Inspection

(1) Acceptance quality level for wire bond gate inspection

Defect Class Inspection Level Type of Defect
— Missing Metal — Diffusion Defect
— Chip Crack - — Ink Die
B — 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 1.5% — 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
* 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
¢ Solderability Test Weekly MIL-STD-883C, 2003-3
e Mark Permanency Test Weekly MIL-STD-883C, 2015-4
® Lead Integrity Test Weekly MIL-STD-883C, 2004-4 .

Identify for Each “ontrol Limit
Identify for Each Control Limit

Identify for Each Control Limit

=§§ SAMSUNG SEMICONDUCTOR
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4. Outgoing quality inSpection plan (LTPD)

Defect Class Discrete LSl Kind of Defect

Critical Defect '

electrical 1% 2% Open, short .
. 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.)
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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

Q.cC. Gate

OO P

— Sawing & Scratch Defect

1st AQL 1.0%
Reinspection AQL: 0.65%

Lead Frame (L/F)

Lead Frame Incoming

)

*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

Mo

*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

7
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' Figure 10. General Assembly Flow (Continued)

Process Flow Process Step

Major Control ltem

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%

Wire Bonding (W/B)

— Minor Defect: AQL 1.5%

100% Visual
Inspection

Q.C. Monitor

*Q.C. WIB Monitor Inspection
1. Frequency: 6 Times/Mach/Shift

Q.C. Gate

1. Q.C. Acceptance Quality Level
— Critical Defect: AQL 0.65%
— Major Defect: AQL 1.0%

— Minor Defect: AQL 1.5%

*Moldability Test
— Critical Defect: AQL 0.15%
— Major Defect: AQL 1.0%
— Minor Defect: AQL 1.5%

' Mold Compound
Incoming Inspection
/ Mold
( 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%
— Major Defect: AQL 0.4%
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Figure 10. General Assembly Flow (Continued)

Process Flow

Process Step

Major, Control Item

o7 0 5T o7 o7

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. Monitor

*Q.C. Trim/Bend Monitor Inspection
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
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Figure 10. General Assenibly Flow (Continued)

Process Flow Process Step

Major Control ltem

PRT Monitoring
(Process Reliability
Testing)

1. PRT
— HOPL (168 HRS), PCT (48 HRS)
— 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
— ldentify 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

‘g SAMSUNG SEMICONDUCTOR
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SST’s BEST PROGRAM

The SST 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
aburn-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
]

RANDOM FAILURES AT A

|
|
|
|
1
|
|
|
|
|
|
|
| LOW CONSTANT FAILURE RATE

FAILURE RATE-

o

|
|
|
[

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 mortaiity.” 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.SST 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

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

ENCAPSULATION
MOLDING COMPOUND ULTRA PURE FOR LINEAR
APPLICATIONS

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

AL

=€§ SAMSUNG SEMICONDUCTOR 47



NOTE




AR
‘\ %







LINEAR ICs : FUNCTION GUIDE

1. TELECOMMUNICATION APPLICATION

Application Type Package Circuit Function

Adjustable warbling and 2 frequency tone
KA2410 8 DIP External triggering or ringer disable (KA2410)
KA2411 Adjustable supply initiating current (KA2411)

Built-in hysteresis

Tone Ringer

Protect against over voltage
Low current consumption
X Allow the parallel operation of 4 devices
with Built-in hysteresis
Bridge tKA2418 8 DIP 4 o
. External components are minimized
Rectifier High output voltage
Included bridge diode

Tone Ringer

Direct telephone line operation
Standard 2 of 8 key board use
Tone output: Bipolar output

Mute output: N-CH open drain

KS5808 16 DIP

DTMF Dialer

Wide operating line voltage and current range
Short start ‘up time ‘
External components are minimized

Internal protection of all inputs

KS5805A: Pin 2; Vref

KS5805B: Pin 2; Tone output

PULSE Dialer KS5805A/B 18 DIP | RC oscillator used as frequency reference
) ) Pulse output: “0” true.

Mute output: “0” true

tKA2413 16 DIP

DTMF/Pulse tKS58A/B/IC/D19 | 22 DIP | Tonel/pulse switchable dialing, touch key or slide switch

R 32 digit redialing & PABX auto pause time
Switchable TKS58A/B20 18 DIP_ | Makelbreak ratio pin selectable

Dialer +1KS58A/BIC/D21 | 22 DIP | KS5821 (Telephone lock function)

+ New Product
1t Under Development
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TELECOMMUNICATION APPLICATION (continued)

Application Type Package ‘ " Circuit Function
DTMF/Pulse 10 No. x 18 digit memory including a redial memory
Switchable Including PABX auto pause time
with 10 No. 11KS5823 18 DIP 10 pps/20 pps pin selectable )

Memory Make/break ratio: 40%/60%
‘ N ) Transmit/Receiver amplifier
Speech Network KA2412A 14 DIP | Side tone control
On chip regulator
Low Voltage Operation (1.5V)
) Tx, Rx & side tone gain set by external resistors
Low Voltage hen .
Speech Network KA2425A/8 18 DIP Loop length equalization for Tx, Rx & s.:detone
with Dialer Interface Provides regulated voltage for QMOS dlgler
DTMF level adjustable with a single resistor
A: Mute active low B: Mute active high
Touch tone decoding
8 DIP Sequential tone decoding
Tone Decoder LM567C/L Communication paging
8 SOP )
High stable center frequency
LM567L: Micropower (4mW at 5V) dissipation
Small current dissipation (Typ. 3.5mA: V¢ 4.0V)
- 16 DIP Excellent input sensitivity
FM IF Amplifier MC3361 Minimum number of external parts required
. : 16 SOP .
Used to cordless telephone parts required
Work from 1.8V to 7.0V
u-255 companding law
. + 5V operation
wlaw Codec tKT5116J 16 DIP Synchronous or Asynchronous -operation
On-chip sample and hold.
Exceeds all D3/D4 and CCITT spec.
+ 5V operation
- Law power consumption
Codec Filter . +TKT3040J 16 DIP 20dB gain adjust range
Sin X/X correction in receive filter
TTL and CMOS compatible logic
11KT3054J 16 DIP | Exceeds all D3/D4 and CCITT spec.
Complete CODEC and filtering system including
u-Law Combo "+ 5V operation )
Codec +1KT3064J 20 DIP | Low power consumption
TTL and CMOS compatible logic
Receive push-pull power amp (KT3064)

t New Product
++ Under Development
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TELECOMMUNICATION APPLICATION (continued)

Application Type Package Circuit Function

Conformance EIA standard No. RS-232C & V28 (CCITT)
Quad line driver

Interface between data terminal equipment (DTE) and
14 DIP | data communication equipment (DCE)

14 SOP | Current iimited output: +10mA typ.

Power-off source impedance 300 ohms min.
Compatible with DTL and TTL, HCTLS families
Flexible operating supply range

Conformance EIA standard No. RS-232C & V28 (CCITT)
Quad line receiver

Interface between data terminal equipment (DTE) and
14 DIP | data communication equipment (DCE)

14 SOP | Input signal range + 30 volts

Input threshold hysteresis built in

Response control

a) Logic threshold shifting

b) Input noise filtering

Line Driver - MC1488

Line Receiver MC1489/A

Consisting of 8 NPN darlington output stages and
associated common-emitter input stages

Fluorescent Digit or segment drivers

Display Driver 11KA2651 ) 18 DIP Low input current, internal output pull-down resistors
High output breakdown voltage

Single or split supply operation

TTL, CMOS, PMOS, NMOS compatible
High output current ratings )

KA2580A 18 DIP | Internal transient suppression

B-Channel. Efficient input/output pin structure

Source Driver . Low voltage LEDs and incandescent lamp
KA2588A 20 DIP | KA2588A: Separated logic and driver supply line

The data formatting and control to interface serial

asynchromous data communications between main

system and subsystems.

Low power, high speed CMOS process

t1KS5824 24 DIP | Serial/parallel conversion of data 8 and 9 bit
+tKS5812 47 DIP | transmission

Programmable control register

Optional =1, =16, and +64 clock modes

Peripheral/modem control functions

Double buffered :

Included 4 UART in one chip (KS5812)

Universial
Asynchronous
Receiver and
Transmitter (UART)

1 New Product
+t Under Development
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FUNCTION GUIDE

2. VOLTAGE REGULATOR

A. 3-Terminal Fixed Positive Voltage Regulator

Function " Type Package Features - Application
: Maximum output current 1A 5V, 6V, 8V, 8.5V, 9V, 10V
High output- MGC78XX External components are minimized 11V, 12V, 15V, 18V
Current o TO-220 | Internal protection circuit for output short| and 24V fixed
series L
(lo=1A) Positive voltage regulator : output voltage
Variable application control :
Medium Maximum output current 500mA 5V, 6V, 8v, 10V,
output MC78MXXC External components are minimized 12V, 15V, 18V
. TO-220 | Internal protection circuit for output short|and 24V fixed
current AC Series o '
(Is = 500mA) Positive voltage regulator output voltage
. Variable application circuit )
Output current in excess of 100mA
Low External component minimized g\fvé gx’ g\fvi ov
Output MC78LXXAC T0-92 Internal protection circuit for 1 5\’/ 1 8\; aric,j 2 4\;
Current series’ output short . fixeli output
(lo=100mA) Positive voltage regulator voltage P
Variable application circuit 9
Maximum output current 3A 5V, 6V, 8V, 12V
3A Output TKA78TXX TO-226 No external components required 15V, 18V, 24V.
Current Series Internal protection circuit for output short | fixed output
Power dissipation: 25W voltage
3A, 5V Maximum output current 3A '
Positive LM323 TO-39 |Internal current and thermal limiting. 5V -
Regulator Positive voltage regulator
B. 3-Terminal Fixed Negative Voltage Regulator
Function Type Package Features Application
. Output current in excess of 1A - —2V, -5V, -8V,
High output y Internal thermal overload protection -8V, —10V, —-12V,
Current sl:AeC:'79XXC T0-220 Internal short circuit current -15V, -18V, and
(lo=1A) ies limiting — 24V, fixed
output voltage
Medium Output‘current in excess of 500mA -2V, -5V, -6V, -8V,
Output MC79MXXC T0-220 Internal overload protection =10V, —12v, 15V,
Current Series : Internal short circuit current - — 18V and 24V fixed
(lo=500mA) limiting ~|output voltage -
Low Output Output current in excess of 100mA -5V, —12v, -15V,
Current TTMC79LXXAC | TO-92 |Internal short circuit current limiting —18V and —24V fixed
(Ilo=100mA) External component minimized output voltage

-t New Product
-+t Under Development
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FUNCTION GUIDE

C. Precision Voltage Regulator

1Q dynamic impedance

Function ~ Type Package Features Application
Positive or negative supply operation Output voltage
Series, shunt, switching or floating adjustable
Precision operation from 2 to 37V
Regulator LM723 14 DIP 0.01% line and load regulation ‘’
Output current to 150mA without external
pass transistor
33v Low temperature coefficient Electronic tuning
Regulator KA33V |TO-92 Low dymic resistance system
Output current in excess of 1.5A :!o:tmgl operation for
Output adjustable from 1.2V to 37V igh voltage operation
| TiLm317 10220 Internal short circuit currént limitin Eliminates stocking
9 many fixed voltage
Adjustable 3-terminal negative Output voltage
voltage regulator adjustable from
Adjustable Line regulation typically 0.01%/V —-1.2V to -37V
Regulator HKA337 10220 | | ag regulation typically 0.3%
Internal thermal overload protection
1.5A output current )
Adjustable 3-terminal positive Output voltage
y voltage regulator adjustable from
11KA350 To3p 3A output current 1.2V to 25V
Guaranteed. thermal regulation ’
D. Switching Voltage Regulator
Function Type Package Features Application
Adiustabl Peak output current of 1.5A Step-down converter
1 215V «:; e KA78S40 16 DIP without external transistor Step-up converter
46\/ 1116 SOP 80dB line and load regulation Inverter
_Operation from 2.5V to 40V
PWM power control circuitry Switching regulator
PWM Frequency adjustable to greater than | Trans DC-DC converter
100KH tKA3524 16 DIP 100KHz ’ Inverting voltage
z Total supply current is less than10mA| regulator
Single ended or push-pull output
3. PRECISION VOLTAGE REFERENCE
Function Type Package . Features Application -
) TO.92 Programmable output voltage from Switching regulator
Adjustable Vet to 36V Constant current
KA431 18 DIP
Reference Voltage reference tolerance: +1.0% source
+8 SOP - < .
Low output noise voltage Constant current sink
Adjustable 4V to [ Adjustable shunt
5V | Low temperature coefficient regulator
Reference tKA336 T0-92 0.6Q dynamic impedance Precision power
Fast Turn-on regulator
1.235V Low temperature coefficient ' Micropower
Ffefere'nce KA385 TO-92 operating current of 10xA to 20mA reference
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FUNCTION GUIDE

4. OPERATIONAL AMPLIFIER

Function Type Package Features Application
" Comparator, DC amp,
LM741 8 DIP Internal frequency compensation Multivibrator, Summing
8 SOP |Short circuit protection amp, Integrator or differen-
tiator Narrow band or BPF
8 DIP Slew rate of 10V/us as a summing Variable capacitance
KA301A 8 SOP amplifier Multiplier
External frequency compensation Sine wave oscillator
OP AMP JFET input . .
8 DIP  |Low input bias current High speed intergrators
T1KF351 . Fast D/A converters
8 SOP |High slew rate 13V/us Sample and hold circuits
Wide gain bandwidth P
14 DIP 120MHz band width Disk file memories
KA733 14 SOP Selectable gains of 10, 100, 400 Magnetic tape systems
No frequency compansation Wide band video amplifiers
MC4558 8 DIP  |Internal frequency compensation igoge l[;ret:?kpgg]er" fier
MC1458 8 SOP |Low noise operation pe playt P |
' : Schmitt trigger.
. ) Internal frequency compensation DC summing amplifier
Dual LM358/A 8 DIP for unit gain Power amplification
OP AMP LM258/A 8 SOP Large DC voltage gain RC active bandpass filter
LM2904 Wide power supply range Compatible with all forms
. of logic
Internal current limiting: Isc = 350mA Hiah oower amplifier
TKA9256 |10 SIP H/S |Internal frequency compensation 9 p P
L \ - CD driver
Minimal cross over distortion
LM32 4'/ A Internal frequency compensation Audio power booster
LM224/A 14 DIP. |Wide supply voltage range DC amp, Multivibrator
LM2902 14 SOP |Single supply: DC 3V ~ 30V Switch, Comparator
Dual supply: DC +1.5V ~ + 15V Schmitt trigger
Each ampilifier is functionally Comparator with
Quad LM348 14 DIP |equivalent to the LM741 N st:resis
OP AMP LM248 14 SOP |Pin compatible with LM324 V}(I)Ita o reference
Short circuit protection 9
Class AB output stage for minimal Comparator with
MC3403 14 DIP  |crossover distortion h st:resis
tMC3303 14 SOP |[Single or split supply operation y .
. Bi-Quad filter
Internal frequency compensation

t New Product
t+ Under Development
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LINEAR ICs

FUNCTION GUIDE

5. VOLTAGE COMPARATOR

Function Type Package Features Application
Operates from single 5V supply Multivibrator output is
| LM311 8 DIP ‘| Maximum input current: 250nA compatible with QTL gnd
LM211 18 SOP Maximurp offset current: 50nA as well as MOS circuits
Differential input voltage range: + 30V voltage controlled
Power consumption: 135mW at + 15V oscillator
. Independent strobes High speed analog
glt;‘r?\farator gzﬁgg: 14 DIP | Guaranteed high speed: 20nS max. to digital converter
Complementary TTL outputs Zero-crossing detectors
: 14 DIP Low off§et anf.i thermgl drift :gggfisset;etween
KA710C +14 SOP ;?Tpa“blef thth pr:lcél;;allly Level detector
ypes of integrated logic with lamp
High precision comparators Output voltage compatible
Reduced Vs drift over temperature with TTL, DTL, ECL and
Eliminates need for dual supply CMOS logic system
LM393/A Allows sensing near ground Basic comparator
LM2903 8 DIP Compatlblg w;tp all forms of logic Pulse generatgr
Dual ) LM293 8 SOP Power drain suitable for battery MOS clock driver
Comparator operation
Low input biasing current: 25nA
Low output saturation voltage 250mV
at 4mA
Two indepentent comparators .
KA319 14 DIP R Relay driver
KA219 | 14 sop | Operates from a single 5V Window detector
High common mode slew rate
Wide single supply voltage Compatible with all forms
range or dual supplies of logic
Very low supply current drain Bi-stable multivibrator
LM339/A (0.8mA)-independent of supply One-shot multivibrator
Quad LM2901 14 DIP | voltage (2mW/Comparator at + 5V DC) Time delay generator
Comparator LM239 14 SOP | Low input biasing current: 25nA Square wave oscillator
LM3302 Input common-mode voltage range Pulse generator
includes GND Limit comparator
Low output saturation voltage 250mV Crystal controlled
at 4mA oscillatgor

+ New Product
++ Under Development
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LINEAR ICs

FUNCTION GUIDE

6. TIMER
Function Type Package _Features Application
8 DIP Maximum operating Precision timing
NE555 18 SOP frequency: 500KHz Pulse generator
: Adjustable duty cycle
Single Low power consumption by using
Timer : CMOS process
KS555 8 DIP | High speed operation Precision timing
tKS555H 8 SOP Wide operation supply voltage: Pulse generator
2 to 18 volts .
Pin compatible. with NE555
NES56 14 DIP TTL Compatible Time delay generation
14 SOP Dual NE555
D}”" Low-power consumption Time delay generation
Timer +KS556 14 DIP by using C-MOS process -
14 SOP Pin compatible with NE556 .
. Wide supply voltage range: Quad monostable
Quad ' 4.5 to 16V Sequential timing
Timer TNESS8 16 DIP 100mA output current per section Precision timing
Time period equal RC

- 7. DATA CONVERTER ICs

Functions Type Package Features Applications
High speed 8-bit A/D and 10-bit D/A Image processing
: g’Dv Dx\ KSV3100A 40 DIP converter on the single chip construction |Video/Graphics
onverter
t1KSV3110 40 DIP | Enhanced version of KSV3100A
. R Image processing
+1KSV3208 28 DIP | High speed 8-bit A/D converter Video/Graphics
~ {8-bit uP-compatible A/D converter with
; 8-channel multiplexer linearity error
AD TKADOB0B/S | 28 DIP ™\ A pogos: =112 LSB
Converter KADO0809: =1 LSB General purpose and
'8 bit uP-compatible A/D converter with pP-interface system
; Track/Hold function linearity
T1KADOB20A/B | 20 DIP | "y A nog2on: = 172 LSB
; KAD0820B: +1 LSB
DMM A/D tKS7126 40 DIP |3-1/2 digit LCD driver A/D converter Digital multi-meter
T TTKSV3404 High speed quad 4-bit D/A converter Video/Graphics
g?nverter TTKDAOBOO 16 DIP 8-bit D/A converter General purpose and
1+tKDA0808 16 DIP  |8-bit D/A converter uP-interface system
11KS25C02 16 DIP 8-bit CMOS successive approximation
11KS25C03 registers
S.AR. 12-Dit OMOS - ratl SAR of A/D converter
-bi successive approximation
11KS25C04 24 SDIP registers

+ New Product 1 Under Development
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LINEAR ICs . » FUNCTION GUIDE

8. MISCELLANEOUS ICs

Function Type Package Features Application
KA2303 9 SIP High gain amplifier, Peak detector, | 3 Function
Toy Radio T flip-flop, comparator with -
Co)rlﬂrol 1KA2304 9 SIP | hysteresis, regulator, motor driver |2 Function
Actuator +1KA2307 16 DIP Receiver 5 Function
11KA2308 14 DIP | Transmitter 5 Function
KA2401 8 DIP | stable voltage reference Vo= 4~ 12V
DC Motor KA2404 TO92L | Vwer=127V (Typ) o=
Speed KA2402 8 DIP | Stable current source Vec=1.8~8V
Controlier
Stable voltage reference
KA2407 - Vec=3.5~14.4V
t 0 TO-126 Vier= 1.0V (Typ) cc
Earth ' Low power consumption
Leakage KA2803 8 DIP High noise immunity Earth leakage detector
Detector Few external components
Easy operation either through
the AC line or a DC supply
Zero Supply voltage control ON, OFF temperature control
Voltage KA2804 8 DIP External component are Time proportional
Switch minimized .| temperature control
Negative output current pulse up
to 250mA (short circuit protection)

t New Product
1t Under Development
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- LINEAR ICs

CROSS REFERENCE GUIDE

1. TELECOMMUNICATION ICs

A. Dialer
Application SAMSUNG MOSTEK AMI ‘UMC ) SHARP Others
Pulse Dialer KS5805A | *MK50992 .S2560A/B | *T40992 *LR40992
KS5805B | *MK50993 *T40993 *LR40993
KS5808 *MK5089 *S25089 *UM95089 | *LR4089 *SBA5089
DTMF Dialer KA2413 *PBD3535 UM95087 LR4087 SBA5091
(RIFA) . SBA5099
Tone/Pulse tKS5819 *UM91230 LR48081 *S7230A/B
Switchable with +KS5820 MK5370 *UM91210 LR48082 *LC7360
Redial Memory T1KS5821 ‘
Tone/Pulse 11KS5823 - MK5380 UM91250 LR4803 PCD3315
Switchable with MK5375/6 UM91260
10 No. Memory
B. Tone Ringer
Application SAMSUNG | MOTOROLA SGS MITEL CHERRY Others
. KA2410 *ML8204 *CS8204 *TA31001
Tone Ringer
KA2411 *ML8205 *CS8205 *TA31002
1 Chip Tone Ringer tKA2418 MC34012/7 *LS1240 '
- C. Speech Network
Application SAMSUNG SGS RIFA ITT ERSO Others
Subset Amplifier KA2412A | *LS285/A PBL3726 TEA1045 *CIC9185
Speech Network TKA2425A ‘ *MC34014
with Dialer tKA2425B LS356 PBL3781 (MOTOROLA)
Interface
D. Tone Decoder
Application SAMSUNG NATIONAL SHARP SIGNETICS Others
LM567 *LM567 *IR3NO5 *NE567 *XR567 (EXAR)
Tone Decoder
LM567L *XRL567 (EXAR)

+ New Product

1t Under Development )

=§§ SAMSUNG SEMICONDUCTOR




LINEAR ICs CROSS REFEREN‘CE GUIDE

E. FM IF Amplifier

Application SAMSUNG MOTOROLA SHARP SPRAGUE Others

FM IF Amplifier MC3361 *MC3361 IR3NO6 ULN3859 *LM3361

F. Codec, Codec Filter, Combo Codec

Application SAMSUNG N/S FAIRCHILD SGS Others
' pu-Law Codec +tKT5116J | *TP5116 *uA5116 *M5116 2910 *MK5116
Codec Filter +tKT3040J | *TP3040 *uA5912 *M5912 | *2912 *ETC5040
wLaw Combo Codec +1KT3064J | *TP3064 2913 | MC14400-5 | *ETC5064
w-Law Combo Codec 1KT3054J | *TP3054 *2916

G. Interfaces

Application | SAMSUNG | MOTOROLA | FAIRCHILD Tl N/S EXAR SIGNETICS
Line Driver MC1488 *MC1488 *uA1488 *SN75188 *DS1488 | *XR1488 | *MC1488
Line Recei MC1489 *MC1489 *nA1489 *SN75189 *DS1489 XR1489 | *MC1489
ine Receiver

MC1489A *MC1489A | *uA1489A | *SN75189A | *DS1489A | *XR1489A | *MC1489A

H. Driver
- Application SAMSUNG SPRAGUE Others
Fluorescent Display Driver 11KA2651 *UCN5815A

KA2580A *UDN2580A
KA2588A *UDN2588A

8CH Source Driver

l. UART
Application SAMSUNG | HITACHI MOTOROLA |- Others
_ Single UART 11KS5824 | *HDB350 ~ *MC8850
Quad UART 1KS5812

1t New Product
+t Under Development
* Direct Replacement
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LINEAR ICs CROSS REFERENCE GUIDE

2. VOLTAGE REGULATOR _
A. 3Terminal Fixed Positive Voltage Regulator

Description SAMSUNG MOTOROLA | FAIRCHILD NEC MATSUSHITA | Package
MC7805AC/C | MC7805ACIC | uA7805 pPC7805 AN7805
MC7806AC/C | MC7806AC/IC | nA7806 AN7806
MC7808AC/C | MC7808ACIC | nA7808 ©PC7808 AN7808
MC7885AC/C nA7885
MC78XXAC/C | MC7809AC/C
Series MC7810AC/C TO-220
(lo=1A) MC7811ACIC | -
MC7812AC/C | MC7812ACI/IC | nA7812 uPC7812 AN7812
MC7815AC/C | MC7815AC/C | pA7815 uPC7815 AN7815
MC7818AC/C | MC7818AC/C | uA7818 uPC7818 AN7818
MC7824AC/C | MC7824ACIC | nA7824 uPC7824 AN7824
MC78M05C MC78M05C wA78M05C uPC78M05 | AN78MO05
MC78M06C MC78M06C rA78M06C AN78M06
MC78M08C MC78M08C pA78M08C wPC78M08 | AN78MO08
MC78MXXC
Series MC78M10C wPC78M10 | AN78M10 T0-220
(lo=0.5A) Mc7aM12C MC78M12C wA78M12C uPC78M12 | AN78M12
MC78M15C MC78M15C wA78M15C uPC78M15 | AN38M15
MC78M18C MC78M18C pPC78M18 | AN78M18
MC78M24C MC78M24C nA78M24 uPC78M24 | AN78M24
MC78L26AC
MC78LO5AC MC78LO5AC | pA78LO5AC
MC78L62AC rA78L62AC
MC78L0OBAC MC78L05AC
MC78LXXAC | MC78L82AC nA78L82AC TO92
(lo=0.1A) MC78L0O9AC uA78L0O9AC
MC78L12AC MC78L12AC pA78L12AC
MC78L15AC MC78L15AC | uA78L15AC
MC78L18AC MC78L18AC
MC78L24AC" | MC78L24AC
KA78TO5AC/IC | MCT78T05ACIC
KA78T06C MC78T06C
KA78TXXAC/C [KA78T08C MC78T08C
Series KA78T12AC/IC | MCT78T12AC/IC TO-220
(lo=3A) KA78T15ACIC | MCT78T15ACIC
KA78T18C MC78T18C
KA78T24C MC78T24C -
LM323 LM323 LM323 SH323
(lo=3A) (TO-3P) (TO-3/TO-220) | (TO-3)
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LINEAR ICs

B. 3-Terminal Fixed Negative Voltage Regulator

Description SAMSUNG MOTOROLA | FAIRCHILD NEC MATSUSHITA | Package
MC7902C
MC7905C MC7905C uAT905. uwPC7905 AN7905
MC7906C MC7906C AN7906
MC79XXC MC7908C MC7908C uA7908 wPC7908 AN7908
Series MC7910C - TO-220
(lo=1A) MC7912C MC7912C uA7912 uPC7912 AN7912 ’
MC7915C MC7915C uA7915 uwPC7915 AN7915
MC7918C MC7918C uPC7918 AN7918
MC7924C MC7924C uwPC7924 AN7924
MC79M02C
MC79M05C MC79MO05C uwA79MO5
MC79M06C
MC79M08C 4#A79MO08
?.'1 (373 mx © | mcramtoc TO-220
o= MC79M12C MC79M12 pATIM12
MC79M15L MC79M15 uA79M15
MC79M18C
MC79M24C
MC79LO5AC | MC79LO5AC
MC79L12AC | MC79L12AC
”'(\:'0_73';);’)(”‘0 MC79L15AC | MC79L15AC TO-92
o= MC79L18AC | MCT79L18AC
MC79L24AC | MC79L24AC
C. Precision Voltage Regulator
Description SAMSUNG MOTOROLA | FAIRCHILD N/S NEC Package
‘Adjustabw LM723 MC1723 pA723 LM723 14 DIP
Voltage +1LM317 LM317 uA317 LM317 TO-220
+1KA337 LM337 LM337 LM337 TO-220
Adjustable y
Voltage +1KA350 LM350 LM350 LM350 T0-220
33V Regulator KA33V uPC574 T0-92
D. Switching Voltage Regulator
Description SAMSUNG MOTOROLA FAIRCHILD N/S TI Package
Adjustable i
1.25V to 40V uA78540 uA78S40 uAT8S40 16 DIP
(fo = 100KH2) v
PWM 100KHz | 1KA3524 LM3524 SG3524 16 DIP
+ New Product '
tt Under Development
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CROSS REFERENCE GUIDE

3. PRECISION VOLTAGE REFERENCE

Description SAMSUNG MOTOROLA | FAIRCHILD N/iS Ti Package
Adjustable KA431 TL431 LA431 TL431 T0-92
Reference 18 DIP
2.5V~ 36V) 8 SOP
5V Reference- - | 1KA336 LM336 TO-92
1.235V +1KA385 LM385 LM385 TO-92
Reference

4. OPERATIONAL AMPLIFIER
Description | SAMSUNG | MOTOROLA | NATIONAL | FAIRCHILD | MATSUSHITA | Others
LM741 MC1741 LM741 - WAT4
. KA301/A | LM301/A LM301/A uA301/A
Single OP Amp KA733C | MC1733C LM733C | wA733C uPC301C
' 1KF351 LF351 LF351
LM358/A | LM358/A LM358/A ANG562 TA75358
LM258/A | LM258 LM258/A :
LM2904 | LM2904 LM2904
Dual OP Amp MC1458 | MC1458 LM1458 uA1458
MC4558 | MC4558 uA4558 AN4558 NJM4558
TKA9256 *TA7256
LM324/A | LM324/A LM324/A 4A324 ANB564 TA75324
LM224/A | LM224 LM224/A uA224
LM2902 | LM2902 LM2902 uA2902
Quad OP Amp LM348 | LM348 LM348 LA348
LM248 | LM248 LM248 uA248
MC3403 | MC3403 uA3403 NJM3403A
+$MC3303 | MC3303 uA3303
5. VOLTAGE COMPARATOR
Description SAMSUNG | MOTOROLA | NATIONAL | FAIRCHILD T Others
LM311 | LM311 LM311 LM311 LM311 LM311
LM211 | LM211 LM211 LM211
Single Comparator +tKA361 LM361 :
T1KA261 LM261
KA710C LM710 WAT10C JAT10C
LM393/A | LM393/A LM393/A LM393/A TA75393
LM2903 | LM2903 LM2903 LM2903 AN6914
Dual Comparator LM293 LM293 LM293 LM293
KA319 LM319 LM319 NJM319
1KA219 LM219 LM219
LM339/A | LM339/A LM339/A | uA339 LM339 TA75339
4 | LMm2901 | LM2901 LM2901 | uA2901 LM2901 AN6912
Quad Comparator” | | \ip3g | | m239 LM239 uA239 LM239
: LM3302 LM3302 uA3302 LM3302
64
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,

6. TIMER
Description SAMSUNG | MOTOROLA | NATIONAL | SIGNETICS T Others
Single Timer NE555 | MC1455 LM555 NES55 NE555 TA75555
gle +KS555H TLC555 '
KS555 : _ ICM7555
Dual Timer NES556 LM556 NES56 NE556
u 1KS556 TLCS56 ICM7556
Quad Timer tNE558 NE558
7. DATA CONVERTER ICs
Application SAMSUNG | NATIONAL Tl INTERSIL T Others
' UVC3100
TKSV3100A OVG3100
A/D-D/A Converter KSV3100A
+1KSV3110 !

up-date version

High-Speed 8-Bit A/D | +1KSV3208
+KADO0808/9 | ADC0808/9 | ADC0808/9

8-Bit A/D Converter

ttKAD0820 | ADC0820 ADC82A
' . TSC7126
3-1/2 DMM A/D KS7126 ICL7126
4-Bit Triple
DI/A Converter T1KSV3404 )
DAC82

1tKDA0800 | DAC0800

8-Bit D/A Converter : DAC08
+fKDA0808 | DAC0808 AD1408 MC1408
+1KS25C02 | DM2502 '
SAR. 11KS2503 | DM2503
11KS2504 | DM2504
8. MISCELLANEOUS ICs
Application SAMSUNG | SEGNETICS | NATIONAL | MITSUBISHI NEC Others
KA2303 3 Function
Toy Radio " tKA2304 . 2 Function
Control Actuator ++KA2307 5 Function (RX)
11KA2308 ' 5 Function (TX)
KA2401 uPC1470H
DC Motor Speed 1KA2402 ANB612 *LA5521D
Controller KA2404 AN6610 uPC1470H
+1KA2407 *AN6651
Fanh Loakage KA2803 LM1851 | *M54123 A7390
Zero Voltage SW 'KA2804 ’ , *uPC1701C

1 New Product +t Under Development * Direct Replacement
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LINEAR ICs

| ORDERING INFORMATION

KSV 3100A c N

A+

L BURN-IN (OPTIONAL)

(SEE BURN-IN PROGRAM)

PACKAGE TYPE

TEMPERATURE RANGE

DEVICE NUMBER AND SUFFIX (OPTIONAL)

A: IMPROVED VERSION

TEMPERATURE RANGE

BLANK | SEE INDIVIDUAL SPEC
C COMMERCIAL 0 ~ +70°C
| INDUSTRIAL —25~ +85°C
—-40~+85°C
M MILITARY —-55~+125°C

INTEGRATED CIRCUIT

KA LINEAR IC

KS CMOS IC

KT TELECOM IC

LM NATIONAL

MC MOTOROLA

NE SIGNETICS

KSV A/D-D/IA CONVERTER
KAD A/D CONVERTER
KDA D/A CONVERTER

DEVICE FAMILY

PACKAGE TYPE

CODE

PKG. TYPE .

D

SOIC

CERAMIC DIP

PLASTIC DIP (300/600 mil)

SIP

FQP

SD (400 mil)

W MO W Z

SSD (Skinny Shrink DIP)
(400 mil. Small Pitch)

SHD (Shrink DIP)
(300 mil. Small Pitch)

ZIP

PGA

LCC

PLCC

TO-3

TO-3P

TO-92

TO-92L

TO-126

TO-220

TO-247

ox|d>|<|N|T|Z|Br|lc|Z| T

BARE CHIP
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PRODUCT INDEX (Continued)
3. Telecommunication Application

Device Function Package Page
KA2410 Tone Ringer 8 DIP 69
KA2411 Tone Ringer . 8 DIP 69

- KA2412A Telephone Speech Circuits 14 DIP 75
KA2413 Dual Tone Multi Frequency Generator 16 DIP 83
KA2418 Tone Ringer with Bridge Diode 8 DIP 108
KA2419 Tone Ringer with Bridge Diode 8 DIP 108
KA2425A/B Telephone Speech Network with Dialer Interface 18 DIP- 112
KS5805A/B Telephone Pulse Dialer with Redial 18 DIP 130
KS5808 Dual Tone Multi Frequency Dialer 16 DIP 146
KS5812 Quad Universial Asychronous Receiver and Transmitter 40 DIP 152
KS5819 Tone/Pulse Dialer with Redial 22 DIP/SDIP 162
KS5820 Tone/Pulse Dialer with Redial 18 DIP 172
KS5821 Tone/Pulse Dialer with Redial 22 DIP/SDIP - 162
KS5824 Universial Asychronous Receiver and Transmitter 24 DIP 180
KT3040J PCM Monolithic Filter 16 CERDIP 191
KT3054J COMBO CODEC 16 CERDIP 200
KT3064J COMBO CODEC 20 CERDIP 214
KT5116J wLaw Companding CODEC 16 CERDIP 226
LM567C Tone Decoder 8 DIP/8 SOP 239
LMS567L Micropower Tone Decoder 8 DIP/8 SOP 247
MC1488 Quad Line Driver 14 DIP/14 SOP 257
MC1489/A Quad Line Receiver 14 DIP/14 SOP 264
MC3361 . Low Power Narrow Band FM IF 16 DIP/16 SOP 270
KA2580A 8-Channel Source Drivers 18 DIP 599
KA2588A 8-Channel Source Drivers 20 DIP 599
KA2651 Fluorescent Display Drivers 18 DIP 604




KA2410/KA2411

LINEAR INTEGRATED CIRCUIT

TONE RINGER

The KA2410/KA2411 is a bipolar integrated circuit designed for telephone
bell replacement.

FUNCTIONS

* Two oscillators
e Output amplifier
o Power supply control circuit

FEATURES

¢ Designed for telephone bell replacement

¢ Low current drain.

* Small size ‘MINIDIP’ package.

¢ Adjustable 2-frequency tone.

¢ Adjustable warbling rate.

« Built-in hysteresis prevents false triggering and rotary dial
‘CHIRPS’

* Extension tone ringer modules

e Alarms or other alerting devices.

* External triggering or ringer disable (KA2410).

* Adjustable for reduced supply initiation current (KA2411)

APPLICATION CIRCUIT 1-(KA2410)

‘O I C1 R1

09:F 500

8 DIP

(]

———W'——'l 2 —
100K-200K ohm

ik —
20V

7% -
22,FI35V

0.22,F
’ 3
L€ 10K

<

. Rs
6 '_%_‘
191K £1%

C3

R2 I
{ 4 -]
165K +1%

3
[— 68nF+5% ]

[

ke C2
= 0.47,F+5%

phy

3/

1300: 8 ohm

Note:

Fig. 1

1. Output amplifier

2. High frequency oscillator
3. Low frequency oscillator
4. Hysteresis regulator
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| KA2410/KA2411 - LINEAR INTEGRATED CIRCUIT

ABSOLUTE MAXIMUM RATINGS (T.= 25°C)

Characteristic Symbol Value Unit
Supply Voltage Vee - 30 \
Power Dissipation ~ Po : 400 mw
Operating Temperature Topr -45t0 65 °C
Storage Temperature Tag -65t0 150 °C

\

ELECTRICAL CHARACTERISTICS (T.=25°C)

(All voltage referenced to GND unless otherwise specified)

Chafacterisﬁc Symbol Test Condition Min | Typ Max Unit
Operating Supply Voltage Vee 29.0 \'
Initiation Supply Voltage' Vs See Fig. 2 o 17 19 21 v
Initiation Supply Current’ lst - KA2411-6.8K-Pin 2 to GND 14 2.5 4.2 mA
Sustaining Voltage? Vsus See Fig. 2 97 | 110 | 120 v
Sustaining Current? lsus No Load Vo =Vsus, See Fig. 2 0.7 1.4 25 mA
Trigger Voltage® Vra KA2410 Only Ve =15V 9.0 10.5 | 120 v
Trigger Current® ) It KA2410 Only 20.0 | 1000° WA
Disable Voltage* Vois KA2410 Only 05 Vv
Disable Current? ) Ipis KA2410 Only -40 | -50 WA
Output Voltage High Vor gf: ;52\’/ lo= e 170 | 190 | 210 | Vv
Output Voltage Low Vor ‘;f: ;i‘é’N'gﬂ?:‘;l o 16 | v
In (Pin 3) Pin 3=6V, Pin 4=GND — — 500 nA
Iin (Pin 7) Pin 7=6V, Pin 6=GND — — 500 nA
High Frequency 1 fin R3=191K, C3=6800pF - 461 512 563 Hz
High Frequency 2 fue R3=191K, C3=6800pF 576 640 704 Hz
Low Frequency fL R2=165K, C2=0.47,F 9.0 10 1.0 Hz

* NOTE (see electrical characteristics sheet)

. Initiation supply voltage (Vsi) is the supply voltage required to start the tone ringer oscillating.
. Sustaining voltage (Vsus) is the supply voltage required to maintain oscillation.

. Vs and g are the conditichs applied to trigger in to start oscillation for Vsys =Vcc=Vsi

. Vois and Ips are the conditions applied to trigger in to inhibit oscillation for Vs = Vcc

. Trigger current must be limited to this value externally.

b WN =
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KA2410/KA2411 LINEAR INTEGRATED CIRCUIT

CIRCUIT CURRENT-SUPPLY VOLTAGE (No Load)

40
35
£u
3
EZS i
3 V.
= ’ /
g 20 L/
= —
245 1o
10 //
N
/ I
05
)4 |
L[]

2 6 10 14 18 22 26 30 34
Vce (V), Supply voltage

Fig. 2
APPLICATION NOTE

The application circuit illustrates the use of the KA2410/KA2411 devices in typical telephone or extension tone ringer
application.

The AC ringer signal voltage appears across the TIP and RING inputs of the circuit and is attenuated by capacitor C1 and
resistor Ry. : ’

C1 also provides isolation from DC voltages (48V) on the exchange line.

After full wave rectification by the bridge diode, the waveform is filtered by capacitor C, to provide a DC supply for the tone

ringer chip.

As this voltage exceeds the initiation voltage (Vs)),oscillation starts.

With the components shown, the output frequency chops between 512 (f.,) and 640Hz (f,,») at a 10Hz (f,) rate.

The loudspeaker load is coupled through a 1300¢ to 82 transformer.

The output coupling capacitor Cs is required with transformer coupled loads.

When driving a piezo-ceramic transducer type load, the coupling Cs and transformer (1300Q: 8%) are not required.

However, a current limiting resistor is required.

The low frequency oscillator oscillates at a rate (f.) controlled by an external resistor (R,) and capacitor (Cs).

The frequency can be determined using the relation f_ =1/1.289 R.. C.. The high frequency oscillates at a fi1, fi2 controlled
by an external resistor (Rs) and capacitor (Cs). The frequency can be determined using the relation fi;=1/1.504 Rj. Cs.
ng =11.203 Rg, Cg, .

Pin 2 of the KA2411 allows connection of an external resistor Rs, which is used to program the slope of the supply cur-
rent vs supply voltage characteristics (see Fig 4), and hence the supply current up to the initiation voltage (Vsi). This initia-
tion voltage remains constant independent of Rs,.

The supply current drawn prior to triggering varies inversely with Rg,.- decreasing for increasing value of resistance. Thus,
increasing the value of Rs.. will decrease the amount of AC ringing current required to trigger the device. As such, longer
sucribser loops are possible since less voltage is dropped per unit length of loop wire due to the lower current level. Rg,
can also be used to compensated for smaller AC coupling capacitors (Cs on Fig 3) (higher impedance) to the line which can
be used to alter the ringer equivalence number of a tone ringer circuit.

The graphin Fig. 4 illustrates the variation of supply current with supply voltage of the KA2411. Three curves are drawn to
show the variation of initiation current with Rs.. Curve B (Rg_ =6.8K) shows the |V characteristic for the KA2411 tone ringer.
Curve A is a plot with R, <6.8KQ and shows an increase in the current drawn up to the initiation voltage Vsi. The IV charac-
teristic after initiation remains unchanged. Curve C illurates the effect of increasing RSL above 6.8K Initiation current decreases
but again current after triggering is unchanged.
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APPLICATION CIRCUIT 2 (KA2411)
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Fig. 3

LINEAR INTEGRATED CIRCUIT.

KA2411 Supply Current (No Load) Vs. Supply 