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äÍ«ÕÅÍ Ô̈¡µÃÐ¡ÙÅµèÒ§æ

äÍ«ÕÅÍ¨Ô¡·Õè¾ºàËç¹¡Ñ¹ÁÒ¡ÁÒÂ ã¹ÃÙ»¢Í§äÍ«ÕáººµÕ¹µÐ¢Òº (Dual-in-line package DIP.) ÁÕ
¢ÒµÑé§áµè 14 ¢Ò¢Öé¹ä» àªè¹ 7400, 74LS00, 74ALS00, 74HCTXXX àËÅèÒ¹Õéà»ç¹µé¹ áµèÅÐµÑÇÁÕ¤ÇÒÁàËÁ×Í¹
ËÃ×Íáµ¡µèÒ§¡Ñ¹ÍÂèÒ§äÃ «Öè§ÁÕ¤ÇÒÁ¨Óà»ç¹ÍÂèÒ§ÂÔè§ã¹¡ÒÃàÅ×Í¡ãªé§Ò¹ãËé¶Ù¡µéÍ§

¡ÒÃàÅ×Í¡äÍ«ÕÅÍ Ô̈¡à¡µãËé¶Ù¡¡Ñº§Ò¹
äÍ«ÕÅÍ¨Ô¡à¡µÁÕÁÒ¡ÁÒÂËÅÒÂª¹Ô´  áµèÅÐª¹Ô´ÁÕ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ·Ó§Ò¹µèÒ§¡Ñ¹   ºÒ§

ª¹Ô´à»ç¹áºº·ÕèÁÕ¤ÇÒÁàÃçÇÊÙ§   ã¹¢³Ð·ÕèºÒ§ª¹Ô´¡Ô¹¡ÃÐááÊä¿µèÓ   áµèÅÐª¹Ô´¨ÐÁÕµÑÇÍÑ¡ÉÃº¹µÑÇäÍ«Õ
à»ç¹ÃËÑÊ¡Ó¡Ñº ã¹¡ÒÃàÅ×Í¡ãªéäÍ«Õ·Õè¶Ù¡µéÍ§¡Ñº§Ò¹à©¾ÒÐÍÂèÒ§¹Ñé¹µéÍ§ÃÙé¶Ö§¢éÍ´Õ¢éÍàÊÕÂ¢Í§äÍ«Õª¹Ô´µèÒ§æ
à»ç¹ÍÂèÒ§´Õ

ÅÍ Ô̈¡à¡µã¹áµèÅÐµÃÐ¡ÙÅ
Technologies and Families
small-scale integration (SSI) <12  gates/chip (Transistor)
medium-scale integration (MSI)  12 - 99  gates/chip (Transistor)
large-scale integration (LSI)   100 -  9,999 gates/chip (MOSFETs)
very large-scale integration (VLSI) 10,000 - 99,999 gates/chip(MOSFETs)
ultra large-scale integration (ULSI)       >100,000 gates/chip (MOSFETs)
Bipolar Families
Resistor-transitor logic (RTL)
Diode-transistor logic (DTL)
Transistor-transistor logic (TTL)
Emitter-coupled logic (ECL)
MOS Families
PMOS p-Channel MOSFETs (slowest type)
NMOS n-Channel MOSFETs (LSI,microprocessor,memories)
CMOS Complementary MOSFETs (push-pull of n and p-channel MOSFETs,low power)

µÃÐ¡ÙÅ TTL
µÃÐ¡ÙÅ·Õ·ÕáÍÅà»ç¹µÃÐ¡ÙÅãË­è·ÕèÊØ´ ·ÕèàËç¹¡Ñ¹ºèÍÂ æ ¡çÁÕµÃÐ¡ÙÅ·Õè¢Öé¹µé¹´éÇÂ  54XXX áÅÐ 74XXX (XXX

à»ç¹µÑÇÃÐºØª¹Ô´¢Í§¡ÒÃ·Ó§Ò¹)  ¢éÍáµ¡µèÒ§ÃÐËÇèÒ§  2  µÃÐ¡ÙÅ¹Õé  à¡Õ èÂÇ¡Ñº¢Íºà¢µ¢Í§ÍØ³ËÀÙÁÔ·Õ èãªé§Ò¹
ÊÓËÃÑºµÃÐ¡ÙÅ  54XXX  ÍØ³ËÀÙÁÔ·Õèãªé§Ò¹ÍÂÙèã¹ªèÇ§  -55 ¶Ö§ 125 Í§ÈÒà«Åà«ÕÂÊ  ãªéä¿àÅÕéÂ§ä´é 4.5 - 5.5 âÇÅ·ì
ÊèÇ¹µÃÐ¡ÙÅ 74XXX  ÍØ³ËÀÙÁÔ·Õèãªé§Ò¹ÍÂÙèã¹ªèÇ§  0 ¶Ö§ 70 Í§ÈÒà«Åà«ÕÂÊ  ãªéä¿àÅÕéÂ§ä´é 4.75 - 5.25 âÇÅ·ì
· Ñ é§ÊÍ§µÃÐ¡ÙÅ¹Õ éÊÒÁÒÃ¶ãªéá·¹¡Ñ¹ä´é  áµèµÃÐ¡ÙÅ  54XXX  ¨Ðãªé¡ Ñº·Ò§´éÒ¹¡ÒÃ·ËÒÃà¹× èÍ§¨Ò¡ÁÕ
¤ÇÒÁ·¹·Ò¹ÊÙ§áÅÐÁÕÃÒ¤Òá¾§ ·Ñ é§ÊÍ§µÃÐ¡ÙÅ¹Õ éÊÒÁÒÃ¶áÂ¡ÍÍ¡à»ç¹¡ÅØ èÁÂèÍÂ æ Å§ä»ä´éÍÕ¡µÒÁ»ÃÐàÀ·
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¢Í§¤ÇÒÁàÃçÇáÅÐ¡ÒÃ¡Ô¹¡ÃÐáÊä¿¿éÒ  »¡µÔäÍ«Õã¹µÃÐ¡ÙÅ·Õ·ÕáÍÅ  ¶éÒÁÕ¤ÇÒÁàÃçÇÊÙ§¡ç¨Ð¡Ô¹¡ÃÐáÊÊÙ§´éÇÂ
áÅÐä´é¾Ñ²¹Òà»ç¹¾Ç¡ªÍµµì¡Õé ·Õ·ÕáÍÅ «Öè§µÃÐ¡ÙÅ¹ÕéãËé¤ÇÒÁàÃçÇÊÙ§¡ÇèÒ à¹×èÍ§¨Ò¡µÃÐ¡ÙÅ ¢Í§·Õ·ÕáÍÅ¹Õé¨ÐÁÕ»Ñ­ËÒàÃ×èÍ§
¡ÒÃ¡Ô¹¡ÃÐáÊä¿áÅÐ¡ÒÃÃº¡Ç¹à¹×èÍ§¨Ò¡¡ÒÃ¡ÃÐà¾×èÍÁ¢Í§áËÅè§¨èÒÂä¿

µÒÃÒ§·Õè 1  µÑÇàÅ¢ºÍ¡ª¹Ô´¢Í§äÍ«ÕÅÍ¨Ô¡µÃÐ¡ÙÅ·Õ·ÕáÍÅ

TTL series Prefix Examp

Standard TTL 74 7404 (hex IN
High-speed TTL 74H 74H04 (hex 
Low-power TTL 74L 74L04 (hex I
Schottky TTL 74S 74S04 (hex I
Low-power Schottky TTL 74LS 74LS04 (hex

INVERTER)
Advanced Schottky TTL 74AS 74AS04 (hex

INVERTER)

µÒÃÒ§·Õè 2 µÑÇàÅ¢ºÍ¡ª¹Ô´¢Í§äÍ«ÕÅÍ¨Ô¡µÃÐ¡ÙÅ«ÕÁÍÊ

Standard TTL (74XXX)
¨Ò¡ÃÙ»·Õè  1 áÊ´§Ç§¨Ã TTL NOT gate  ã¹ÊÀÒÇÐ»¡µÔ¨Ð¡Ô¹¡ÃÐááÊäÁèÁÒ¡à·èÒäÃ¹Ñ¡ áµè¡çÂÑ§ÊÙ§ÍÂÙè

à¹× èÍ§¨Ò¡¤ÇÒÁµéÍ§¡ÒÃ¡ÃÐáÊ¢Í§ÍÔ¹¾Ø· (¢³Ð·Õ èÍÔ¹¾Ø·à»ç¹ "0")  áÅÐÀÒ¤ä´ÃàÇÍÃì (Q2) â´Âã¹ªèÇ§·Õ è
àÍÒ·ì¾Ø·à»ÅÕ èÂ¹¨Ò¡ÊÀÒÇÐË¹Ö è§ä»ÂÑ§ÍÕ¡ÊÀÒÇÐË¹Ö è§ Q1 áÅÐ Q2 ¨Ðà»ÃÕÂºàÊÁ×Í¹à»ç¹ÊÇÔ·ªìª Ñ èÇ¢³Ð
ªèÇ§¹Õé¨Ðãªé¡ÃÐáÊÁÒ¡ áÅÐ¶éÒÁÕ¤ÇÒÁ¶ÕèÊÙ§¢Öé¹¡ÒÃà»ÅÕèÂ¹ÊÀÒÇÐàÃçÇ¢Öé¹ ·ÓãËé¤ÇÒÁµéÍ§¡ÒÃ¡ÃÐáÊÊÙ§¢Öé¹µÒÁä»´éÇÂ
àÃÒÊÒÁÒÃ¶¨ÐÅ´¡ÒÃ¡Ô¹¡ÃÐáÊã¹·Õ·ÕáÍÅä´é â´Âà»ÅÕèÂ¹á»Å§¤èÒã¹Ç§¨Ã

ËÅÑ¡¡ÒÃ·Ó§Ò¹  àÁ×èÍ¢ÒÍÔ¹¾Ø·ÍÕÁÔµàµÍÃìÍÂÙèã¹ÊÀÒÇÐ "0"  Q1  ¨Ð¹Ó¡ÃÐáÊ¼èÒ¹  R1 ·ÓãËé¢Ò¤ÍÅ

CMOS series Prefix Ex

Metal-gate CMOS 40 or 140 4001 or 1400
gates)

Metal-gate, pin-compatible with
TTL

74C 74C02 (quad

Silicon-gate, pin-compatible with
TTL, high-speed

74HC 74HC02 (qu
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àÅ¤àµÍÃì¢Í§ Q1 à»ç¹ "0" ´éÇÂ    ¼Å¡ç¤×Í Q2 ËÂØ´¹Ó¡ÃÐáÊ  ¢ÒàºÊ¢Í§ Q3  ä´éÃÑºäºáÍÊ¼èÒ¹

                                  

ÃÙ»·Õè 1 áÊ´§Ç§¨Ã NOT Gate ¢Í§äÍ«Õ·Õ·ÕáÍÅ

R2 áµè¡ÃÐáÊ¼èÒ¹ä»ÂÑ§àºÊ¢Í§ Q4 ¹éÍÂÁÒ¡ àÍÒ·ì¾Ø·¨Ö§ä´éà»ç¹ "1" ¶éÒÍÔ¹¾Ø·à»ç¹ "1"¨ÐÁÕäºÍÑÊµÃ§¼èÒ¹
R1 ä»ÂÑ§ Q2 ·ÓãËé Q2 ¹Ó¡ÃÐáÊ ¶éÒäÁèÁÕ D1 ã¹¢³Ð·Õè Q4 ¹Ó¡ÃÐáÊÍÂÙè Q3 ¨ÐäÁèËÂØ´¹Ó¡ÃÐáÊ àÁ×èÍ
ãÊè D1 à¢éÒä»¨Ð·ÓãËéáÃ§´Ñ¹ VBE ¢Í§ Q3 ¶Ù¡ÃÕàÇÍÃìÊäºÍÑÊ¼Å¡ç¤×Í Q3 ËÂØ´¹Ó¡ÃÐáÊáµè Q4 ¹Ó¡ÃÐáÊ
àÍÒ·ì¾Ø·¨Ö§ä´éà»ç¹ "0"

·Ò§´éÒ¹àÍÒ·ì¾Ø··ÃÒ¹«ÔÊàµÍÃì Q3 áÅÐ Q4 ¨ÐµèÍ¡Ñ¹ÍÂÙèã¹ÅÑ¡É³Ð¢Í§â·à·çÁ-â¾Å (totem-
pole transistor) à¾×èÍãËéä´éàÍÒ·ì¾Ø·ÍÔÁ¾Õá´¹«ìµèÓ   àÁ×èÍ Q3  ¹Ó¡ÃÐáÊ ¨Ð·ÓË¹éÒ·Õèà»ç¹àÊÁ×Í¹ÍÕÁÔµàµÍÃì
¿ÍÅâÅàÇÍÃì¨ÐãËéÅÍ¨Ô¡àÍÒ·ì¾Ø·ÍÍ¡ÁÒà»ç¹  "1"  ¨ÐÁÕàÍÒ·ì¾Ø·ÍÔÁ¾Õá´¹«ì»ÃÐÁÒ³ 70 âÍËìÁ   áÅÐàÁ×èÍ
Q4  ÍÂÙèã¹ÊÀÒÇÐÍÔèÁµÑÇãËéÅÍ¨Ô¡àÍÒ·ì¾Ø·ÍÍ¡ÁÒà»ç¹  "0" ¨ÐÁÕàÍÒ·ì¾Ø·ÍÔÁ¾Õá´¹«ì»ÃÐÁÒ³ 12 âÍËìÁ

High-Speed TTL (74HXXX)
¨Ò¡Ç§¨Ã standard TTL ã¹ÃÙ»·Õè 1 àÁ×èÍàÃÒÅ´¤èÒ¤ÇÒÁµéÒ¹·Ò¹¢Í§µÑÇµéÒ¹·Ò¹Å§  ¨Ð·ÓãËé

¤èÒ time-constant  áÅÐ¤èÒ delay time ¢Í§Ç§¨ÃÅ´Å§ «Öè§¨ÐÁÕ¼Å·ÓãËéÇ§¨ÃÊÒÁÒÃ¶·Ó§Ò¹ä´éàÃçÇ¢Öé¹ áµè
¨ÐÁÕ¢éÍàÊÕÂ¤×Í  Ç§¨Ã¨Ð¡Ô¹¡ÃÐáÊÁÒ¡¢Öé¹ àÃÕÂ¡ ·Õ·ÕáÍÅª¹Ô´¹ÕéÇèÒ High-Speed TTL

Low-power TTL (74LXXX)
àÃÒÊÒÁÒÃ¶¨ÐÅ´¡ÒÃ¡Ô¹¡ÃÐáÊã¹·Õ·ÕáÍÅ ä´é â´Â¡ÒÃà¾ÔèÁ¤èÒ¤ÇÒÁµéÒ¹·Ò¹ã¹Ç§¨Ã ·ÓãËé

Ç§¨ÃµéÍ§¡ÒÃ¡ÃÐáÊ¹éÍÂÅ§ ¨Ö§¾Ñ²¹ÒÁÒà»ç¹  Low-Power TTL µÃÐ¡ÙÅ 74LXXX  áµèµÃÐ¡ÙÅ¹ÕéäÁè¤èÍÂä´é
ÃÑº¤ÇÒÁ¹ÔÂÁ  à¾ÃÒÐ¤ÇÒÁàÃçÇµèÓ à¹×èÍ§¨Ò¡¡ÒÃÅ´¡ÃÐáÊÅ§

Schottky TTL (74SXXX)
ªÍµµì¡Õé ·Õ·ÕáÍÅà»ç¹µÃÐ¡ÙÅ·Õè»ÃÐÊº¤ÇÒÁÊÓàÃç¨ÁÒ¡ ¡ÒÃÊÃéÒ§àËÁ×Í¹¡Ñº·Õ·ÕáÍÅÁÒµÃ°Ò¹

áµèÁÕä´âÍ´ªÍµµì¡ÕéµèÍäÇé¡Ñº·ÃÒ¹«ÔÊàµÍÃì·ÓãËéÁÕ¤ÇÒÁàÃçÇÊÙ§¢Öé¹áÅÐÃÐ´ÑºáÃ§´Ñ¹¢³Ð¹Ó¡ÃÐáÊµèÓà¾ÕÂ§
0.2 âÇÅ·ìà·èÒ¹Ñé¹ ´Ñ§ÃÙ»·Õè 2
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ÃÙ»·Õè 2  áÊ´§¡ÒÃµèÍªÍµµì¡Õéä´âÍ´

¨Ø´»ÃÐÊ§¤ì¢Í§¡ÒÃµèÍä´âÍ´à¾× èÍ»éÍ§¡Ñ¹äÁãËé·ÃÒ¹«ÔÊàµÍÃìÍÔ èÁµÑÇ  ¡ÒÃãËéäºáÍÊ·ÃÒ¹«ÔÊàµÍÃì
¨¹¶Ö§¨Ø´ÍÔèÁµÑÇ·ÓãËé¤ÇÒÁàÃçÇ¢Í§¡ÒÃÊÇÔ·ªìªéÒÅ§ »Ñ­ËÒà¡Ô´¨Ò¡µÑÇà¡çº»ÃÐ¨Ø·Õèà¡Ô´¢Öé¹ ¨Ðä»Ë¹èÇ§àÇÅÒ¡ÒÃËÂØ´
¹Ó¡ÃÐáÊ ÇÔ̧ Õ¡ÒÃá¡éä¢¡çà¾ÕÂ§áµè·ÓãËé¡ÃÐáÊàºÊÁÕ¤èÒà¾ÕÂ§á¤èãËéáÃ§ Ñ́¹·Õè¢Ò¤ÍÅàÅ¤àµÍÃìµ¡Å§ä»·ÕèÃÐ Ñ́ºÈÙ¹Âì à·èÒ¹Ñé¹
ÇÔ¸Õ¡ÒÃ¡çâ´ÂµèÍä´âÍ´ªÍµµì¡Õéà¢éÒä»ÃÐËÇèÒ§àºÊ¡Ñº¤ÍÅàÅ¤àµÍÃì

àÁ×èÍä´âÍ´¹Ó¡ÃÐáÊáÅÐÃÐ´ÑºáÃ§´Ñ¹·Õè¢Ò¤ÍÅàÅ¤àµÍÃìµ¡Å§ä»µèÓ¡ÇèÒ 0.4 - 0.5 âÇÅ·ì ¨Ð·ÓãËéÁÕ¡ÃÐáÊ
ÊèÇ¹Ë¹Öè§äËÅ¼èÒ¹¨Ò¡àºÊ¼èÒ¹ä´âÍ´ä»ÂÑ§¤ÍÅàÅ¤àµÍÃì ¨Ö§äÁè·ÓãËéà¡Ô´¡ÒÃÍÔèÁµÑÇ

Low-Power Schottky TTL (74LSXXX)
äÍ«ÕÅÍ Ô̈¡µÃÐ¡ÙÅªÍµµì¡Õéä é́¶Ù¡ÊÃéÒ§ãËéÁÕ¤ÇÒÁàÃçÇÊÙ§¢Öé¹ â´Â·Õè¤ÇÒÁµéÍ§¡ÒÃ¡ÃÐáÊÂÑ§ÊÙ§ÍÂÙè̈ Ö§ÁÕ¡ÒÃ¾Ñ²¹Òà»ç¹

74LSXXX «Öè§à»ç¹·Õ·ÕáÍÅ·Õè¡Ô¹¡ÃÐáÊä¿¿éÒµèÓà¾ÕÂ§  1 ã¹ 5 ¢Í§ 74XXX ¨Ò¡µÒÃÒ§·Õè 3  àÁ×èÍ¾Ô¨Ò³Ò¶Ö§¤ÇÒÁàÃçÇ
áÅÐ¡ÒÃ¡Ô¹¡ÃÐáÊä¿¿éÒáÅéÇ¨ÐàËç¹ÇèÒäÍ«ÕÅÍ¨Ô¡µÃÐ¡ÙÅªÍµµì¡Õ éà»ç¹µÃÐ¡ÙÅ·Õ è´Õ·Õ èÊ Ø´ ·Ñ é§»ÃÐËÂÑ´¾ÅÑ§§Ò¹
áÅÐãËé¤ÇÒÁàÃçÇÊÙ§

ã¹»Ñ̈ Ø̈ºÑ¹¨ÐÁÕäÍ«ÕÅÍ Ô̈¡µÃÐ¡ÙÅªÍµµì¡ÕéÍÂÙèã¹ÃÙ»¢Í§áÍ´ÇÒ¹«ì (advanced schottky) ¢Öé¹µé¹ é́ÇÂ 74ASXXX
áÅÐáÍ´ÇÒ¹«ìâÅÇì-à¾ÒàÇÍÃì  74ALSXXX ·Ñé§ÊÍ§µÃÐ¡ÙÅ¹Õé¡Ô¹¡ÃÐáÊà·èÒ¡ÑºµÃÐ¡ÙÅ 74LSXXX áµè¤ÇÒÁàÃçÇÊÙ§¡ÇèÒÁÒ¡

µÒÃÒ§·Õè 3 TTL Power-Delay Values

 

Type Power (mW) Delay-time (nS

Low-power   74LXXX 1 35
Advance low-power Schottky
74ALSXXX

1.2 4

Low-power Schottky  74LSXXX 2 10
Advance Schottky    74ASXXX 8 1.7
Standard     74XXX 10 10
High-speed  74HXXX 22 6
S h ttk 74SXXX 20 3
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TTL PARAMETERS
Unconnected (Floating) inputs

ã¹ÊÀÒÇÐ·ÕèàÃÒ»ÅèÍÂ¢ÒÍÔ¹¾Ø·¢Í§·Õ·ÕáÍÅãËéÅÍÂÍÂÙè·Õ è¢ÒÍÕÁÔµàµÍÃì¨ÐäÁèä´éÃÑºäºáÍÊà»ÃÕÂºàÊÁ×Í¹
¡ÑºÍÔ¹¾Ø·ä´éÃÑºÅÍ¨Ô¡  "1"   à¾ÃÒÐ©¹Ñé¹ ã¹¡Ã³Õ·ÕèÁÕ¢ÒÍÔ¹¾Ø··ÕèäÁèä´éãªé§Ò¹ ¤ÇÃ¨ÐµèÍµÑÇµéÒ¹·Ò¹¾ÙÅÍÑ¾ (pull-up)
ËÃ×Í¾ÙÅ´ÒÇ¹ì (pull-down) äÇéà¾×èÍ»éÍ§¡Ñ¹¡ÒÃÃº¡Ç¹¨Ò¡ÀÒÂ¹Í¡

Worst-case input,output voltages
äÍ«Õ·Õ·ÕáÍÅâ´Â»¡µÔ¨Ðãªéä¿àÅÕéÂ§  +5 V  áÅÐÁÕ¡ÒÃ¡ÃÐà¾×èÍÁ¢Í§ÃÐ´ÑºáÃ§´Ñ¹äÁèà¡Ô¹ 15 % ¤èÒáÃ§´Ñ¹

µèÓÊØ´·ÕèÂÍÁÃÑºä´é¤×Í +4.75 V  ´Ñ§¹Ñé¹à¾×èÍãËéÁÕ¡ÒÃ·Ó§Ò¹·Õè¶Ù¡µéÍ§ã¹ÊÀÒÇÐ·ÕèàÅÇÃéÒÂ·ÕèÊØ´ ¨Ö§ÁÕ¤ÇÒÁ¨Óà»ç¹
µéÍ§¡ÓË¹´ÂèÒ¹¢Í§áÃ§´Ñ¹·Ò§´éÒ¹ÍÔ¹¾Ø·áÅÐàÍÒ·ì¾Ø·¢Öé¹

áÃ§´Ñ¹ÍÔ¹¾Ø·ÊÙ§ÊØ´·Õè¶×ÍÇèÒà»ç¹ÅÍ¨Ô¡  "0" ÁÕ¤èÒ   =    0 - 0.8 V ËÃ×ÍàÃÕÂ¡ÇèÒ  VIL,max = 0.8 V
áÃ§´Ñ¹ÍÔ¹¾Ø·µèÓÊØ´·Õè¶×ÍÇèÒà»ç¹ÅÍ¨Ô¡  "1" ÁÕ¤èÒ   =  2.0 - 5.0 V ËÃ×ÍàÃÕÂ¡ÇèÒ  VIH,min = 2.0 V
áÃ§´Ñ¹àÍÒ·ì¾Ø·ÊÙ§ÊØ´·Õè¶×ÍÇèÒà»ç¹ÅÍ¨Ô¡  "0" ÁÕ¤èÒ =    0 - 0.4 V ËÃ×ÍàÃÕÂ¡ÇèÒ  VOL,max = 0.4 V
áÃ§´Ñ¹àÍÒ·ì¾Ø·µèÓÊØ´·Õè¶×ÍÇèÒà»ç¹ÅÍ¨Ô¡  "1" ÁÕ¤èÒ = 2.4 - 5.0 V ËÃ×ÍàÃÕÂ¡ÇèÒ  VOH,min = 2.4 V

   

 input       output
ÃÙ»·Õè  3  ÃÐ´ÑºáÃ§´Ñ¹·Ò§ÍÔ¹¾Ø·áÅÐàÍÒ·ì¾Ø·¢Í§äÍ«Õ·Õ·ÕáÍÅ

Sourcing and sinking
¡ÒÃãªé§Ò¹äÍ«Õ·Õ·ÕáÍÅà»ç¹µÑÇ¢Ñº (driver) ·Õ·ÕáÍÅ (load) ´éÇÂ¡Ñ¹ ´Ñ§ÃÙ»·Õè  4(a)  µÑÇ¢ÑºÍÂÙèã¹ÊÀÒÇÐÅÍ¨Ô¡

"0"  ÁÕáÃ§´Ñ¹àÍÒ·ì¾Ø·¹éÍÂ¡ÇèÒ 0.4 V µèÍÍÂÙè¡ÑºÍÔ¹¾Ø·¢Í§âËÅ´  «Ö è§µéÍ§¡ÒÃáÃ§´Ñ¹ÍÔ¹¾Ø·¹éÍÂ¡ÇèÒ 0.8 V
ÁÕ¡ÃÐáÊÍÕÁÔµàµÍÃì»ÃÐÁÒ³ 1.6 mA ÁÕ·ÔÈ·Ò§ Ñ́§ÃÙ»·Õè 4(b) ¡ÃÐáÊ¨ÐäËÅ¨Ò¡ÍÕÁÔµàµÍÃì¢Í§ Q1 ä»ÂÑ§¤ÍÅàÅ¤µÍÃì¢Í§
Q4 (drive) à¾ÃÒÐ Q4 ÍÔèÁµÑÇ àÃÕÂ¡¡ÃÐáÊ·ÕèäËÅà¢éÒ Q4 ÇèÒ¡ÃÐáÊ«Ô§¤ì (current sink)

àÁ×èÍàÍÒ·ì¾Ø·ÍÂÙèã¹ÊÀÒÇÐÅÍ¨Ô¡ "1" ̈ ÐÁÕ¡ÃÐáÊäËÅ¨Ò¡ Q3 (drive) ä»ÂÑ§ Q1 (load) ́ Ñ§ÃÙ»·Õè  4(c) »ÃÐÁÒ³
40 uA àÃÕÂ¡¡ÃÐáÊ¹ÕéÇèÒ ¡ÃÐáÊ«ÍÃìÊ (current source)

¡ÃÐáÊÍÔ¹¾Ø·ÊÙ§ÊØ´·Õè¶×ÍÇèÒà»ç¹ÅÍ¨Ô¡  "0" ÁÕ¤èÒ   =-1.6 mA ËÃ×ÍàÃÕÂ¡ÇèÒ IIL,max = -1.6 mA
¡ÃÐáÊÍÔ¹¾Ø·µèÓÊØ´·Õè¶×ÍÇèÒà»ç¹ÅÍ¨Ô¡  "1" ÁÕ¤èÒ   =  40 uA ËÃ×ÍàÃÕÂ¡ÇèÒ IIH,max =  40 uA
¡ÃÐáÊàÍÒ·ì¾Ø·ÊÙ§ÊØ´·Õè¶×ÍÇèÒà»ç¹ÅÍ¨Ô¡  "0" ÁÕ¤èÒ = 16 mA ËÃ×ÍàÃÕÂ¡ÇèÒ IOL,max = 16 mA
¡ÃÐáÊàÍÒ·ì¾Ø·µèÓÊØ´·Õè¶×ÍÇèÒà»ç¹ÅÍ¨Ô¡  "1" ÁÕ¤èÒ = -400uA ËÃ×ÍàÃÕÂ¡ÇèÒ IOH,max = -400 uA
à¤Ã×èÍ§ËÁÒÂÅºáÊ´§¶Ö§·ÔÈ·Ò§¢Í§¡ÃÐáÊäËÅÍÍ¡¨Ò¡ÍØ»¡Ã³ì
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ÃÙ»·Õè  4  áÊ´§¡ÃÐáÊ«Ô§¤ìáÅÐ¡ÃÐáÊ«ÍÃìÊ

·Ò§´éÒ¹àÍÒ·ì¾Ø· ·Õ·ÕáÍÅÊÒÁÒÃ¶¨èÒÂ¡ÃÐáÊà»¹ 10 à·èÒ¢Í§ÍÔ¹¾Ø· ¹Ñè¹¤×Í àÃÒÊÒÁÒÃ¶ãªé
·Õ·ÕáÍÅ 1 µÑÇ (drive) ¢Ñº·Õ·ÕáÍÅ (load) ä´é 10 µÑÇ ´Ñ§ÃÙ»·Õè  5 áÅÐÃÙ»·Õè 6

  

ÃÙ»·Õè 5  Low-state fanout
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ÃÙ»·Õè  6  High-state output

¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ è̈ÒÂ¡ÃÐáÊ·Ò§àÍÒ·ì¾Ø·ãËé¡Ñºà¡µµÑÇÍ×è¹ æ ËÃ×ÍàÍÒ·ì¾Ø·Ë¹Öè§µÑÇÊÒÁÒÃ¶µèÍ¡ÑºÍÔ¹¾Ø·
ä´é¡ÕèµÑÇ â´ÂäÁè·ÓãËéàÍÒ·ì¾Ø·µ¡Å§ä»µèÓ¡ÇèÒ¤èÒ·Õèãªé§Ò¹  ¤ÇÒÁÊÒÁÒÃ¶ã¹¡ÒÃ¢ÑºâËÅ´¢Í§äÍ«Õé¹ÕéàÃÒàÃÕÂ¡ÇèÒ  Fanout
«Öè§¤ÇÒÁÊÒÁÒÃ¶¢Í§äÍ«ÕáµèÅÐµÃÐ¡ÙÅ¨ÐäÁèà·èÒ¡Ñ¹   ´Ñ§áÊ´§äÇéã¹µÒÃÒ§·Õè 4

µÒÃÒ§·Õè 4 TTL Fanouts

TTL Driver         TTL Load 74L 74LS 74
Low-power   74LXXX 20 10 2
Low-power schottky
74LSXXX 40 20 5

Standard     74XXX 40 20 10
High-speed  74HXXX 50 25 12
S S
µÃÐ¡ÙÅ CMOS
ÅÍ¨Ô¡à¡··ÕèÁÕâ¤Ã§ÊÃéÒ§ÀÒÂã¹à»ç¹·ÃÒ¹«ÔÊàµÍÃì (Bipolar) ¨ÐÁÕ¢Õ´¨Ó¡Ñ´ã¹´éÒ¹¡ÒÃÊÃéÒ§ãËéÁÕ¡ÒÃÃÇÁÇ§¨Ã

¢¹Ò´ãË­è (LSI) ¨Ö§ÁÕ¡ÒÃ¾Ñ²¹Ò¡ÒÃÊÃéÒ§ÅÍ¨Ô¡¨Ò¡ CMOS ( Complementary Metal-Oxide Semiconductor )
¤×Í¡ÒÃ¹Ó p-channel áÅÐ n-channel MOSFETs ÁÒµèÍ¡Ñ¹ã¹ÅÑ¡É³Ð¢Í§Ç§¨Ã push-pull ¢éÍ·Õèáµ¡µèÒ§¡Ñ¹
ÃÐËÇèÒ§«ÕÁÍÊ¡Ñº·Õ·ÕáÍÅ¡ç¤×Í  ¢¹Ò´¢Í§áÃ§´Ñ¹·Õèãªé   «ÕÁÍÊÊÒÁÒÃ¶ãªé¡ÑºáÃ§´Ñ¹µÑé§áµè  3 - 18 âÇÅ·ì  ¤Ø³ÊÁºÑµÔ
·Õèà´è¹ÁÒ¡¢Í§ CMOS ¤×Í¡ÃÐáÊ·Ò§´éÒ¹ÍÔ¹¾Ø·µèÓÁÒ¡  áÅÐÂÑ§ÊÒÁÒÃ¶·¹·Ò¹µèÍÃº¡Ç¹ ÍÑ¹à¹×èÍ§ÁÒ¨Ò¡ ÊÑ­­Ò³
Ãº¡Ç¹¨Ò¡áËÅè§¨èÒÂä¿ä´é´ÕÍÕ¡´éÇÂ  «ÕÁÍÊ¨Ð¡Ô¹¡ÓÅÑ§ä¿¹éÍÂÁÒ¡àÁ×èÍà·ÕÂº¡Ñº·Õ·ÕáÍÅ  ¤Ø³ÊÁºÑµÔ·Õè´ÕÍÕ¡»ÃÐ¡ÒÃ
Ë¹Öè§¡ç¤×Í ¤ÇÒÁµéÒ¹·Ò¹·Ò§´éÒ¹ÍÔ¹¾Ø·¢Í§«ÕÁÍÊÁÕ¤èÒÊÙ§ÁÒ¡à»ç¹àÁ¡ÐâÍËìÁ (ΜΩ)
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Device Family Output Drive input Lodin

Standard TTL

Low Power Schottky

Advance Low Power
Schottky

4000 Series

74HC00 Series

IOH = 400uA         IIH = 40uA
IOL =  16mA         IIL  = 1.6mA
IOH = 400uA         IIH = 20uA
IOL =   8mA         IIL  = 400mA
IOH = 400uA         IIH = 20uA
IOL =   8mA         IIL  = 100mA
IOH = 400uA         Iin = 1uA
IOL = 400uA
IOH = 4mA         Iin = 1uA
IOL = 4mA


