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Abstract
This project presents Electrenics Device Characteristic Analyzer, including hardware and
) software. The hardware is the circuit interface with computer for converting logic to voltage
or current level to the device needed to be tested, and sending logic level data back to
computer by serial port. The assembl& language saftware controls hardware, sends and recieves
data, and displays V-I graph characteristic on monitor. The qualification of maximum voltage
range of the tester is & 10 volts and maximum current range is %+ 100 milliampare at full load

test. The user can adjust the voltage range and the current range in hardware, software or both.
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MOV AH,0CH ;Write pixel dot fn.
MOV AL 05SH :Pixel value or pixel colour
MOV CX,0A0H ;Pixel column

MOV DX,064H ;Pixel row
INT i10H

o 1 o = ° o ' -

naTdsunsuezifiui swnsadmuagad 187 AL uazdmuamumisiiss 19 ad
v . ' : >
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s v
1159913738 Mouse
@ o r'd * 1 19 @ ¢ a0 w .=: Y P ] 9/
Mouse Sauiluginsal Aewiaduneuiiames Adghigadinila Tumsaonisly
TUsunsuldTuszaniam Faluilsgiuifouszyalsunsuszdesld Mouse Usznousau
d1e lumsdanuTusunsuudazdau (u U Windows 81910 Mouse gy msviuuu
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fwanudrfgues Mouse dananndisdu SeldiuTusunsuludauntugy Mouse Tu
Curve Tracer 48 tioiunlszAniamiumsldon Tufidresinedediuues Mouse
mwzfiReateduTusunsy Curve Tracer Winiu Failsznoudan

1. 119 Initial Mouse

2. MsiaAazwrou Mouse Cursor

3. AIATIVABUMINALIN LA AN

1. M9 Initial Mouse

M3 Tnitial Mouse 3nsz¥nlifulsngwaldieriefinsfinds Mouse Driver TuszuuGon
Yooudariniu Taverweziihins TanTusuns Mouse.com Uy DOS HipM3NT2IlM File
config.sys Vaiz Boot (A3ealmiqild flefins mitial mouse fgndvaudr9zalsing Cursor
84 mouse UH9® AT 191U Text mode vxiilu Charactor i 219 veasvi AscH daulu
Graphic mode 9z1ilug1lgnes

M7 Initial mouse fufiumsasavasunshaie Mouse A0 Taon1s14 Function 0 910

E4 14
INT 33H A0 mouse AndiGou3os 93 1iian1s Error UL Register ANHULYD

g t 4
Q@ <1

Tsunsuaziiug

mov ax,0h ;:Reset/initial mouse fn.

int 33h
cmp  ax,0 ;If equal,no mouse

je Notthere

mov Buttons,bx ;Save number of bottons.

A& .. E) 1 a a : ' 9/ 9 g q 1 P
({l® Initial mouse HAIMVI TmsAadeetngndewdl Nezinual Flag 13 iveldlu
[] [ b 4 b 4 [
Tomane 1U#iSunAio Function ¥89 mouse Tuaounds &35 Initial Hezynswisnaouisy
g/ :I‘ d‘ v - d 8§ Q2 =t o o :/’ a
auldsunsuniufol f1ved Flag Mnu'ld Teliauautiulumsasisaeunn q ase AilSun
1% Function mouse 189311 mouse w30l d1lufles 18 ludeudunarlunisiSon Interrupt

duqaslyl
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2.M3uansuazou Mouse Cursor

¥
AILAAY mouse cursor 9¥11 IUVUADUNAIDIN nitial 1AL WU ‘mouse driver ADDY

y ¥ [ []
stagndes Tutuneniies19¥adHudil voe INT 33h

mov ax,01h ;Show mouse cursor
int 33h

hY

[ [l ¥
FMSUMSTYFOU Mouse Cursor 3¢ 1¥WINTUN 2 ¥84 INT 330 Aatl

mov ax,02h ;Hide mouse cursor
nt 33h
3 9 ) ]
HarduiaesiivseTomhnn tayezgnldes dslimsidounlasla q vunihee
4 wa ' Y {0 v as -]
(i ngaauiAved Mouse cursor 938 1UBAYsEAALMUITINTUYD Mouse cursor Ti/ifiy
- d ° LY a i -
131w Butfer udanuz19131) Cursor 484 Mouse 19411/nse1iims XOR fudnusziAniieling
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\J 9/

du A ]
- Handui 8 ewdeyaninend
14

=

Yoy

‘ ¢ a & A 4
Tuiledsuil 01933 smdoyalasasennund Mnawuzlavasnila Fulisomde

.3 v 1 1 [J 1 .’1
ya 1 afeezlddoyan uladheuuundgnna uazdumieanesizesianauuieu

L'

t 4 ¥
HazuuIne aenaesa Tusunsu as'lud

MOV

MOV
MOV
CMP
JE
TEST
INZ
TEST
INZ
1Z

AX,13H ;Get mouse Status
33H ‘

Hor,CX ;Hor. position

Ver DX ;Ver. position
BL,03H ;Left + Right
Both_Pressed

BL,01H ;Left button

Left_Pressed
BL,02H ;Right Botton
Right_Pressed

None_pressed

@ g 1 v &’ '
nndnunz Tsunse sefudnfisaunBon INT 330 fissaiuder swaunsadlan

U o ] @ PR ar g & 3 =)
ulaganauazdumisilegiuveamndegila iy disdesns I Tdsunsulinsasiedeu

L] b d |
msaatuniondsudiy SededlimsiSen INT 33H w@ue q JuitluseuliUiSes q

aumdai ldnams 19iansu svoglumiaegad (Graphic mode) Fedrdoamsuilaq
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nue 191U Text mode n1sda0 8 ud% vanudh ludn 1 dosiaveailardutine seld

¥ ' I Y Qg 24 A ' ¥ '
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Aoflantuilldemdoya ndannfinndgnnansanieuiudi i bidesrumniinsaiy
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AX,05h ;read mouse quese
BX,0 ;want left button
33H

Hor,CX ;Hor. position
Ver,DX ;Ver. position
AL,0IH

Left_Pressed

BX,0H

Left_Pressed

J i o ] 1 1 o 1
A1 BX azitludauen Driver 11 desmsazsudeyanintula Tasinuadidl BX=0

=1 v 9 ' 1 [ ! o [ 9 =1 o c’:
lll'l-‘lllll‘ﬁTU tlag BX=1 lﬂul!ll‘ll'l'l TIUATTINAVHUAINIAATIVADULLAT BX 2IAUTIUIUAN

P .’,' 1 q’/’ 3 ° v [y o ’ <
fitjugnana dwdnsasvasuaiigate CX sznudumusneduiilegiu uaz DX sziny

aumisaailegiuvesndinesioes

3 1 4 i L
Tuiladduil msaajuesliodigygendimsmasudoaumiauuysenn snvdn

‘: 9 2 =} v a A a dao . ¢ Y 2 :’ ° A '
AU ﬂ'\ihf\ﬂll‘t]\lﬂ%llﬂ’liﬂ'lﬂﬂﬂﬂﬂ lWf]lﬂaUil]ﬂlﬂﬂilla’]ﬂ\'l’]u“lﬂﬂ'ﬁﬂ'N'IulWﬂﬂi')ﬂﬂﬂﬂ'ﬂ

P! Wooa - A v ) 3 1 4 4 4 o o 1 Y A -
uminﬂﬂunﬁu%uummmﬂu AIUAUNUIVIUNITIAD L DT ‘nzmumunuqqﬂmaﬂu :

" v o gy v e ' ¢ ¢ s v da v H
ﬂ']iﬂﬂl!llﬂllﬂﬂﬁ ﬂ\iuuﬂ'lﬂﬂ\lﬂ'ﬁE]THﬂ'\llﬂuﬁ‘uaﬁlﬂ']'dlﬂﬂﬂ‘lfﬂﬂﬂuﬂﬁﬂ AUIANADIIUYT 9

v

=} Y a 3
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Jo 4 a a 1 5 i
Hadsud 6 WumslduTaada Sensitive voand Aomsdesijufignoauuda I

anudifnuaz T q fumsnatuveannd sz lemilunsdiiaeams undauniy

XY 1 (] Yt 8 4 Y @ o 1 1
ﬂﬂ‘lJﬂ']iﬂﬂl!U %431 1HUﬂ1iﬂﬂ1.JﬁJ1JuliJ'lﬁ umnmsmmmﬂ”lﬂuamtmuwm 9 UUIBAN

& ' U Yy o P 1 o v o '
gamstassilu 91457 UwademImad awdeg N Tusunsy:

MOV
MOV
INT
MOV
MOV
CMP
7B

AX,6 ;Release function
BX,01H :Right botton
33H

Hor,CX

Ver, DX

BX,1

One_release
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inlusunsy BX Wududenifufiszasivaey ideamsijula Aedudu o suithuiju
o " o ) o q’;’ i 1
g1 dutlu 1 szdiutuen vdsmnmsaseasunds f BX winudmaundiiiy gaides
L 4 ¥
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¢t s W o P ) v
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@ @ o id
A3AURY mouse SalilaAFuns IduBamnINeg Uszuna 50 Faddu Feluities
L 1 Qll Y ' d’ é 1 L o Q 1
lind1ata Handudu q uennndl 11414 wie hillanmdifgds Tusunsu Curve Tracer
windouaulu aunsafamldenmisde Advanced Assembly Language 83 Allen L.
Wyatt, SR. 1992.
aa Yor o 4 ° '
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t $ -] L] A 1]
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¥y s o v L4 4 14 , Y :’
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nsdamsnuniuteya
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14w Buffer uazazgnumuiigaedeyalmi defins RUN Test faumgi seldifiuany -
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Tsunsufidiezrdeefinnudangugs TuSoufeadums Seting Unfsszdosaunso®

Drive, Path 1130 Directory 10 mainsouanunienludivueyIsunsudie doald USER
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annsonldeuiiBaumis veadoyaldues Falisunsu Curve Tracer 12 1R 15 1dsveq
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LY 3
midaiunietiufindeyaasunlng

weTusunsu1dfumds Wiufindeya Tosunsuezastomdelvdiiszy drieq
udezouiuveudy ST azadhetunlmi doyafisz@iuaciid sxdhuuuy
Sequenciari UsznBudIs 2 du fie

1. Information of Graph (Hlufeyavendnyuzussgdnsm i5u vina Step, S1uauU
Step, gulnsaifinaaey, snoudeyn a4 Furfumaszne 42 T Jeyaiieuihy
UseTomiinn deTusunsusmudoyandy uazes Plot graph  tiieeninTusunsu Curve
Tracer ponuuIfausanadougUnssimmeriia Frwnauazdnyuzusadoyaszinnma
fu JoyadnideziiuduentifuTusunsuldi Ténvazmmezeinls Fezdouacuy
Tvalududnveslid

2. Data Graph (fudoyaiiniedveegns Restuiinaesndauues information -
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Device : Transister
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Method : Positive & Negative
Ib Stepo: .11

Ib Class : 12

Curve Tracer (C)*94 BY C. Uongkodsila V. Ct1386

Set Up Henu

‘Device:
Type:

: Method: Positiue
Ib Steps: Ib

i+ Control keys:

{5 pii= COM Port F4 = Nethod
f4 ¥2 = Device: FS = Ib Step
i 13 = Type F6 = Ib Class

F? = Special Test
S = Select probles method

ESC = Exit Set up

3U7 3.1 @A Set up Menu
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PR

Printer Adapter 7-75

7.086. PRINTER ADAPTER I/0 PORT USAGE -

Bit Number
Pon 1716151431210 1Adapter Directlon Function
378 |V Printer  {Output Controls pin 9 (data bit 7)
v Printer  [Qutput Cantrols pin 8 {data blt 6)
v Printer  {Output Controls pin 7 (data bit &
v Printer  |Output Controls pin 6 (data bit 4
v Printer_ |Output Controis pin 5 {data bit 3)
v Printar  |Output Controls pin 4 (data bit 2)
v Printer __[Output Controls pin 3 (data bit 1)
v |Printer  ]Output Controls pin 2 {data bit 0)
379 (v Printer  [Input Status of pin 11 (busy)
v ) Printer _ jinput Status of pin 10 (acknowledge}
v Printer  |input Status of pin 12 {out of paper)
(4 Printer _ [Input Status of pin 13 (select)
v Printer _ |Input Status of pin 15 (error)
v | v | v |Printer {input NOT USED
37A |vIviv Printer  |input NOT USED
v Printer __ |Input Status of IRQ Enable
[4 Printer _|Input Inverted status of pin 17 {select input}
v Printer  linput Status of pin 16 {initialize printer)
v Printer  iinput Inverted status of pin 14 (auto feed)
v |Frinter  [lnput Inverted status of pin 1 {strobe)
v]iviviv Printer  jOutput NOT USED
% Printer  |Outout Inverted status of pin 17 (select input)
[4 Printer  [Output Status of pin 16 {Initialize printer) -
v Printer _ |Output Inverted status of pin 14 (auto feed)
v |Printer  |Output Inveried status of pin 1 (strobe)
38C v MDA Qutput Controls pin 9 (data bit 7)
v MDA Qutput Controls pin 8 (data bit 6)
v MDA Qutput Controls pin 7 {data bit 5)
v MDA Qutput Controls pin 6 (data bit 4)
v MDA Output Controls pin 5 (data bit 3)
v MDA Qutput Controls pin 4 (data bit 2)
v MDA Qutput Controls pin 3 (data bit 1)
v IMDA Qutput Controls pin 2 (cata bit 0)
380 |v MDA Input Status of pin 11 (busy)
v MDA Input Status of pin 10 (acknowiedge)
v MDA Input Status of pin 12 (out of paper)
v MDA Input Status of pin 13 {select)
v MDA Input Status of pin 15 {error}
v|v | v MDA Input NOT USED
3BE {v|viv MDA input NOT USED
v MDA input Status of IRQ enable
v MDA input Inverted status of pin 17 {select input)
v MDA Input Status of pin 16 (initialize printer)
v MDA Input Inverted status of pin 14 (auto feed)
v |MDA Input Inverted status ot pin 1 {strobe)
viviviv MDA Qutput NOT USED
v MDA Qutput Inveried status of pin 17 (select input)
v MDA Qutput tatus of pin 16 (initialize printer)
v MDA Output Inveried status of pin 14 (auto feed)
v |[MDA Qutput Inverted status of pin 1 (strobe)
Note: « Although the printer adapter and MDA printer ports work identically, they appear at ditferent port addresses.

» The source contains incomplete material.

Source: IBM Options and Acapters Technical Referencs, Vol. 2, pages Printer Adapter 2 through 7 and
Monochrome Adapter 13 through 17
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7.087. IBM PRINTER CONTROL CODES SUMMARY

Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and Ch)

Printer Type*

Function Type Functlon Code ASCIl Hex Graphics | Color | Compact
Characler Style  |Select char set 1 <ESC>7 55 1837 4 v

Select char set 2 <ESC>6 54 1B 36 v v

10 characters per Inch (Compressed OFF) spacng  [<DC2> 18 12 4 v v

17.1 characters per inch (Compressed ON) spacing  |<Sb> 15 OF v v v

Doublestrike ON : <ESC>G n 1B 47 v %4

Doublestrike OFF <ESC>H 72 1B 48 v v

Doublewidth ON (lines) <ESC>W<SOH> 87 1B 5701 v v v

Doublewidth OFF (lines) <ESC>WeNUL 87 185700 v v v

Doublewidth by line ON <SO> 14 0E v v v

1B'0E v

Doublewidth by line OFF <DC4> 20 14 v v v

Emphastzed printing ON <ESC>E 69 1B 4§ v v

Emphastzed printing OFF <ESC>F 70 1B 46 v v

Subscript ON <ESC>S<SOH> 8 185301 v v

Superscript ON <ESC>S<NUL> 83 185300 v v

Subscriptsuperscript OFF <ESC>T 84 1854 4 v

Set draft quality print <ESC>I<SOH> 73 1B 49 01 v

Set text quality print <ESC>l<STX> n 184902 v

Set latter qualily print <ESC>I<ETX> 73 184903 v

Proportiona! spacing ON <ESC>P<SOH> 80 1850 01 v

Proportional spacing OFF <ESC>P<NUL> 80 185000 v

12 characters per Inch spacing <ESC>: 58 183A v

Prird all characterst <ESC>¥ 82 1B 5C#4 v

Print next character <ESC>* 94 18 5E v

Underline ON <ESC>~<SOH> 45 1820 01 v v v

Underiine OFF <ESC>—<NUL> 45 182000 v v v
Page Settings lgnore paper end ON <ESC>8 56 1838 [

lgnore papar end OFF <ESC>8 5 1838 v

Set length of pags In lines {1-127) <ESC>C# 67 1B 43% v v v

Set length of paga In Inches (1-22) <ESC>C<SOH># 67 18 43 00# v v

Automati: line justification ON <ESC>M<SOH> n 184D 0t v

Automatis line justification OFF <ESCo>M<NUL> v 1B4D 00 v

Perforation skip ON (1-127) <ESCoN# 78 1B 4E# v v

Perforation skip OFF <ESC>0 79 1B 4F v v

Set top of page {form) <ESC>4 82 1834 v

Set lett and right margins <ESC>X## 88 1B 584 v

Clear tabs (sel tabs to power-on dafaults) <ESC>R 82 1B 52 v v

Set hortzortal tab stops <ESC>D#...8<NUL> 168 1B 4424 00 v v v

Sef vertical tab stops <ESC>B#..#<NUL> |66 1B 42¢..4 00 v v
Line Settings Carriage retum <CR> 13 0D % v v

Une feed <LF> 10 0A v v v

Sel variabig fine feed to #/72 Inch (1-85) <ESC>A% 85 1B 41% v v

Set variable fine foed to #7216 Inch (1-255) <ESCoJ# 74 18 4A8 4 ¥144°

Set 178 Inch line feed <ESC>0 48 1B 30 v v v
Line Settings Set 7/72 inch line feed <ESC>1 43 18 31 v 672" &72°

Start variable line feed (used aftet EscA) <ESC>2 50 1832 v v v

Set £216 inch line feed (1-255) <ESC>3# 51 18 33# v 44

Vertical tab N> " 08 (4 v

Reversa fine feed <ESC»] 93 1850 v

Automatic line feed ON <ESC>5<SOH> 53 183501 v v

Automatic fine feed OFF <ESC>5<NUL> £3 183500 v v

(Continued)
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7.087. IBM PRINTER CONTROL CODES SUMMARY (continued)  _

Printer Type*
Function Type Functlon Code ASCI Hex Graphles | Color | Compact
Srinter Control Escaps (command start) <ESC> 27 18 v v v
Nutl {command end) NUL> 0 0 v v v
Ring befl <BELL> 7 7 v v
Cance! (clear printer buffer) <CAN> 2% 18 v 4 v
Select printer <DC1> 17 1" v
Deselect color printer <ESC>Q<STX> 81 1B 5102 4
Desalect printer <DC3> 19 13 v
Automatic ribbon band shift <ESC>a 97 18 61 v
Selact ribbon band 4 {black) <ESC>d $8 1B 62 v
Select tibbon band 3 <ESC>c %9 18 63 v
Space #/120 forward 1o next character <ESC>d## 100 1B 6484 v
Space #/120 backward to next character <ESCo#¥ 101 18 65& v
Select ribbon band 2 <ESC>m 108 186D v
Set aspect ratio 10 1:1 <ESC>n<SOH> 110 18 6E 01 v
Set sspact ratio 10 5:6 <ESC>n<NUL> 110 1B6E M v
Salect ribbon band 1 <ESC>y 121 1879 v
Initlalize function ON <ESC>7<S0H> [x] 1B 3F 01 v
Initiaiize function OFF <ESC>7<NUL> & 1B3F 00 v
Unidirectional printing ON <ESC>U<SOH> 85 1B 5501 v v
Unidirectional printing OFF <ESC>U<NUL> 85 1B5500 v v
Home print head <ESC>< 80 183C v 4 v
Form feed <FF> 12 0C v v v
Horizontal tab <HT> - 9 9 v v v
Select control-value data type <ESC>@# &4 18 40# v
Backspacs <BS> 8 8 (4
{Graphics Sef to 480 bit image graphics mods <ESC>K## [data) 7 1B 4B## v 1108 560
Set 1o 960 bit Image graphics mode, half speed <ESCoLi [data) 7% 18 4CH¢ v 2216
Set to 960 bit image graphics mode, normal speed <ESC>Y## [dals] 89 18S9 v 2216
Set 10 1920 bit image graphics mode <ESCo>Z## [data] ) 1B SA## v 2432
*Refers to IBM Graphics Printer, IBM Color Printer, and IBM Compact Printer, respectively.
tNumber of characters to print
Note: « Characters enclosed In brackets are ASCIl code names, &s In <ESC>:
« # should be replaced by the relevant numeric value in this chart. .
» [data] Indicates a bitstream of appropriately formatted data.
. Numbers In “bit Image graphics modes” Indicate number of data bytes that follow.
Source: 1BM Options and Adapters Technical Referencs, Vol. 1, pages Graphics Printar 4 through 6, Color Printer 8 through 35,
and Compact Printer 3 through 10
See Also: 1.20. ASCI! Control Codes

7.088. Qume Sprint 11/Diablo 630 Printer Con'rol Codes Summary
7.089. Epson Printer Control Codes Summary
7.090. HP Laserjet Printer Control Codes Summary
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Section 7: Motherboards, Keyboards, Video Adapters, Peripherals, and C

7.088. QUME SPRINT [I/DIABLO 630 PRINTER CONTROL CODES SUMMARY

Function Type Function Code ASCIl Hex Digblo 630
Camiage Backspacs 1/120 inch <ESC><BS> 8 18 08 v
Movement Backward (negative) line feed <ESC><LF> 10 1B 0A v

Define vertical spacing increment &s #-1 | <ESC><RS># X 1B 1EX v
Set horizontal spacs increment to #-1 <ESC><US># 31 18 1F¥ v
Absolute vertical tab to fine #-1 <ESC><VT># 1 1B 0B# v
Absoluts vertical to line ¥ <ESC>P# 80 1B 504
Absoluts horizontal ab to column #-1 <ESC><HT> 9 1808 v
Absoluta horizontal tab to column # <ESC>CHN 67 1B 4344
Backward (negative) half line feed <ESC>D 68 1B 44 v
Half-line feed <ESC>U 85 1B 55 v
Printer Shift o primary mode <ESC><SO> 14 1BOE
Control Return to normal mode <ESC><Sl> 15 1B OF
Alnitialize printer <ESC><SUB>! 26 1B1A 49
Terminal salf-test <ESC><S8UB><S0> 26 1B1AOE
Initialize printer <ESC><CR>P 13 180D
Enter user tast mode <ESC>@T 64 1B 4054
Entar secondary mode <ESC># 35 1823
Sheet feeder page eject <ESC>e 101 1865
Sheet feeder insert page from tray one <ESC>i 105 1B 69
Print Special Print special character position 004 <ESC><SP> 32 1B 20H
Characters Print special character position 002 <ESC>/ 47 1B 2F
Printer Set right margin <ESC>0 48 1830 v
Sattings Set horizontal tab stop <ESC>1 49 18 31 v
Clear all horizontal tab stops <ESC>2 50 1832 v
Graphics on 1/60 inch <ESC>3 51 1833 v
Graphics off <ESC>4 52 1B 34 v
Forward print <ESC>5 53 1B 35 v
Backward print <ESC>6 54 1836 4
Clear horizontal tab stop <ESC>8 58 1638 4
Set left margin <ESC>9 57 1838 v
Auto line feed on <ESC>. 485 18 2E
Auto line teed oft <ESC>, 44 1B2C
Auto bi-dirsctiona! printing on <ESC>< 60 183C
Auto bi-directional printing off <ESC>> 62 1B 3E
Set top margin <ESC>+ 43 1828
. |Set bottom margin <ESC>- 45 1820
Proportional printwhesl on <ESC>$ 38 1824 4
' > JProportional printwheel off <ESC>% 37 1825 4
Set tabs at ¥ <ESC>(# 40 18 284
Clear tabs at # <ESCo)¥ 41 1B 294
Define horizontal space increments <ESC>E¥#¥ o8 1B 454%
Set form length <ESC>F¥#¥ 70 1B 46#¥
Graphics on 1/120 inch <ESC>G " 1B 47 v
Relative horizontal motion <ESC>H##K 72 1B 4BH¥#
Underfine on <ESCol 73. 1848
Underiine off <ESC>J 74 1B 4A
Bold overprint on <ESC>K¥ 75 18 484
Defing vertical spacing increment <ESC>Li¥ 76 18 4Ch#
Bold overprint off <ESC>M# I 1B 4D#
No carriage movement on next character [<ESC>N 78 1B 4E
Right margin control on <ESC>0 9 1B 4F
Shadow print on <ESC>Q 81 18 51
Shadow print off <ESC>R 82 1852
No print on <ESC>S 83 1B 53
No print oft <ESC>T 84 1854
Auto camiage retumfine feed on <ESC>W 87 1857
Relative vertical paper motion <ESC>Vise 88 18 S644#
Forcs execution <ESC>X 88 1858
Right margin control off <ESC>Y 83 1859 °
Auto carriage retum/iine feed off <ESC>Z 80 18 5A
Force exacution <ESC>x 120 1878
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Printers,
Note: » Charactars enclcsed in brackets are ASCIl code names, us in <ESC>.
+ # should be replaced by the relevant numeric value in this chart.
* Printers also recognizs the following ASCII control sequences:
Function ASCII Control Code ASCIl Digblo 630
Parform user test continuously SOH 1
Perform user test once S™X 2
Halt continuous user test ENQ 5
Sound bell BEL 7
Backspacs 88 8 v
Horizontal tab HT 8 v
Line feed LF 10 v
Vertical tab VT 11 v
Form feed ) FF 12 v
Carriage retum CR 13 v
Escape (retum to normal) ESC 27
Progrem mode carriags motion us 31
No operation DEL 127 v
Source: The Winn Rosch Hardware Bible (Brady), pages 400 through 401
See Also: 1.20. ASCI| Control Codes
7.087. IBM Printer Control Codes Summary
7.088. Epson Printsr Control Codes Summary
7.090. HP LaserJet Printer Control Codes Summary
7.089. EPSON PRINTER CONTROL CODES SUMMARY
Function Type Function Code ASCII Hex
Character Style [Deactivate high-order control codes <ESC>6 54 18 36
Tum alternate character (italics) ON <ESC>4 52 18 34
10 characters per Inch (Compressed OFF) spacing <DC2> 18 12
17.1 characters per inch (Compressed ON) spacing <Sl> 15 OF
Doublestrike ON <ESC>G 71 1B 47
Doublestrike OFF <ESC>H 72 1B 48
Doublewidth ON (lines) <ESC>W<SOH> 87 1B 57 01
Doublewidth OFF (lines) <ESC>W<NUL> 87 1857 C0
Enlarged print mode ON <SO> 14 0E
Enlarged print mode OFF <DC4> 20 14
Emphasized printing ON <ESC>E 69 1B 45
Emphaslized printing OFF <ESC>F 70 1B 46
Turmn allemate character (ltalles) ON <ESC>4 52 1B 34
Tum alternate character (italics) OFF <ESC>5 53 1B 35
Elite mode ON (Plca mode OFF) <ESC>M 77 184D
Select family of type styles <ESC>k 107 1B 68
Proportional printing OFF <ESC>p<NUL> 112 1870 00
Proportional printing ON <ESC>p<SOH> 112 187001
Select letter or draft quality printing <ESC>z 122 1B7A
Subscript ON <ESC>S<SOH> 83 1B 53 01
Superscript ON <ESC>S<NUL> 83 1B 53 00
Subscript/superscript OFF <ESC>T 84 1B 54
Control code select <ESC>! 73 1B 49
Ellte mode OFF (Pica mode ON) <ESC>P 80 1B 50
Nine-pin graphics mode <ESC> 94 1B 5E
Underlina ON <ESC>-<SOH> 45 182D 01
Underline OFF <ESC>-<NUL> 45 18 2D 00
Page Settings  |ignore paper end ON <ESC>8 56 1838
Ignore paper end OFF <ESC>8 57 1839
Set length of page In lines (1-127) <ESC>C# 67 1B 43#%
Set length of page In inches (1-22) <ESC>C<NUL># 67 18 43 00#
Set absolute tab <ESC>$ 36 1824
Set veriical tab <ESC»>/ 47 18 2F,
Set vertical tab <ESC>b 98 1862
Set horizontal tab unit <ESC>e<NUL> 101 18 6500
Set vertical tab unit <ESC>e<SOH> 101 1865 01
Set horlzontal skip position <ESC>f<NUL> 102 1B 66 00
Set vertical skip position <ESC>I<SOH> 102 18 66 01
Perforation skip ON (1-127) <ESC>N# 78 1B 4E¥
Perforation skip OFF <ESC>0 79 1B 4F
Set horizontal tab stop <ESC>D 68 18 44
Set vertical tab stop <ESC>8 66 1B 42

(Centinued)
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7.089. EPSON PRINTER CONTROL CODES SUMMARY (continued)

Function Type Function Code ASCIi Hex
Line Settings Carriage return <CR> 13 oD
Line feed <LF> 10 0A
Sat variable line feed to #/72 inch (1-85) <ESC>A¥ 65 1B 414
Set variable line feed to #/216 inch <ESC>J¥ 74 1B 4A#
Sat spacing 8t 1/8 inch <ESC>0 48 1B 30
Sat spacing &t 7/72 inch <ESC>1 49 1B 31
Set lina spacing at 1/6 inch <ESC>2: 50 1832
Set #/218 inch line feed (0-255) <ESC>3# 51 183
Vertical tab <VT> 11 08B
Printer Control  [Ring bell <BELL> 7 7
Clear line <CAN> 24 18
Select printer : <DC1> 17 11
Desaelect printer <DC3> 19 13
Set justification <ESC>a 97 18 61
Cut sheet feeder control <ESC>EM 25 1B 189
Select character space <ESC>SP 32 1B 20
Select mode combinations <ESC>| 33 18 21
Select active character set <ESC>% 37 iB 25
.|Copies ROM to user RAM <ESC>: 58 1B 3A
Defines user characters <ESC>& 38 1B 26
Set MSB=0 <ESC>> 62 1B 3E
Set MSB=1 <ESC>= 61 1B 3D
Salect international character set <ESC>R#* 114 18 72#
Select 15 width <ESC>g 1103 18 67
Select immediate print (typewriter mode) <ESC>i 105 18 69
Half-speed printing OFF <ESC>s<NUL> 115 1B 7300
Hati-speed printing ON <ESC>5<SOH> 115 187301
Set horizontal tab unit <ESC>e<NUL> 101 1B 6500
Set vertical tab unit <ESC>8<SOH> 102 186D 01
Special charactsr generator salsction (control codes accepted) <ESC>m<NUL> 108 18 6D 00
Special character generator selection (graphics chars accepted <ESC>m<SOH> 109 18 8D 01
Unidirectionai printing ON <ESC>U<SOH> 85 1B 55 01
Unidirectional printing OFF <ESC>U<NUL> 85 1B 55 00
Turn unidirectional (leti-to-right) ON <ESC>< 60 18 3C
Form feed <FF> 12 ocC
Horizontal tab <HT> 9 9
Initialize printar <ESC>@ 64 1B 40
Backspace <B8S> 8 8
Graphics Normal-density bit image foliows <ESC>K 75 1B 4B##
Dual-density bit image follows <ESC>L 76 1B 4CH¥#
Double-speed, dual-density bit image follows <ESC>Y 89 1B SO¥#
Quadruple-density bit image follows <ESC>Z y 80 1B SA##
*international character set: ‘
0=U.S.
1=France
2=Germany
3=England
4=Denmark
5=Sweden
§=italy
7=Spain
8=Japan
9=Norway
10=Denmark Il
Note: « Characters enclosed in brackets are ASCl code names, as in <ESC>.
. # should be replaced by the relevant numeric value in this chart.
¢ - [data] indicates a bitstream of appropriately formatted data.
- « Numbers in "bit image graphics modes" indicate number of data bytes that follow.
Source: The Winn Rosch Hardware Bible (Brady), pages 402 through 405
See Also: - 1.20. ASCl Control Codes

7.088. Qume Sprint [I/Diablo 630 Printer Control Codes Summary
7.087. 1BM:Printer Control Codes Summary
7.000. HP LaserJet Printer Control Codes Summary
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7.090. HP LASERJET PRINTER CONTROL CODES SUMMARY

Function Type Function Code Seguence in ASCII Chars Code Sequence in Hex Bytes
Orientation Portrait mode <ESC>3&100 1B 26 6C 30 4F T
Landscape mode <ESC>8&110 1B 26 6C 31 4F -
Font Symbol Set Roman-8 <ESC>(8U 1B 28 3855
USASCII <ESC>(0U 1B 283055
DanishNorweglan <ESC>(0D 18283044
British (U.K.) <ESC>(1E 18283145
French <ESC>(1F 1B 28 31 46
German <ESC>(7G 1B 28 31 47
ltallan <ESC>(0l 1B 28 30 49
Swedlsh/Finnish <ESC>{0S 18283053
Spanish <ESC>(2S 18283253
Legal <ESC>{1U 18283155
Linedraw <ESC>(0B 18 28 30 42
Math8 <ESC>(8M 1B 28 38 4D
Math? <ESC>(0A 1B 28 30 41
PiFont <ESC>(15U 1B 28 31 3555
Character Spacing |Proportional <ESC»>(s1P 1828733150
Fixed <ESC>(sOP 1B 28733050
Character Pitch 10 chars per inch <ESC>(s10H 1B 2873313048
12 chars per Inch <ESC»>{s12H 1B 2873313248
16.6 chars per Inch <ESC>(s16.6H 1B 2873 31 36 2E 36 48
Standard pitch (10 cpl) <ESC>&k0S 1B 26 68 30 53
Compressed pitch (16.6 cpi) <ESC>&k2S 1B 26 6B 32 53
Elite (12.0) <ESC>&kds 1B 26 6B 34 53
Character Point Size |7 point <ESC>(s7V 182873 37 56
8 point <ESC>(s8V 1B 28733856
8.5 point <ESC>(s8.5V 1B 287338 2E 3556
10 point <ESC>(s10V 182873313056
12 point <ESCs(s12V 182873313256
14.4 point <ESC>(s14.4V. 1B 28 73 31 34 2E 34 56
Character Style Upright <ESC>(s0S 182873 3053
italic <ESC>(s18 1828733153
Character Weight Light stroke <ESC>(s-38 182873-33 42
Medium stroke <ESC>(s0B 1828733042
Bold (heavy) stroke <ESC>(s3B 1B 2873 33 42
Character Typeface |Courier <ESC>(s3T 1828733354
Line Printer <ESC>(s0T 1828733054
Helv <ESC>(s4T 1828733454
TMS RMN <ESC>(s5T 1B 28733554
Prestige Elite <ESC>(s8T 1828733854
Gothic <ESC>(s6T 1528733654
Page Settings Page length <ESC>&1#P 1B268C #50
Top margin <ESC>&I¥E 1B26 6C # 45
Text length <ESC>&l#F 1B 26 6C # 46
Clear left/right margin <ESC»>9 1B 39
Set left margin <ESC>&a#l 1B2661 #4C
Set right margin <ESC>&a¥M 1B2661 #4D
Perforation skip enable <ESC>&l1L 1B 26 6C 31 4C
Perforation skip disable <ESC>&I0L 18266230 4C
Line Spacing Vertical motion index <ESC>&1%C iB266C # 43
1 linefinch <ESC>&l1D 1B 26 6C 31 44
2 linesfinch <ESC>ai2D 1826 6C 32 44
3 lines/inch <ESC>&I3D 1B266C 33 44
4 lines/inch <ESC>&14D 1B 26 6C 34 44
6 lines/inch <ESC>4&16D 1B 26 6C 36 44
8 lines/inch <ESC>aI8D 1B 26 6C 38 44
12 lines/inch <ESC»>&l12D 1B 26 6C 31 32 44
16 lines/inch <ESC>&16D 1B 26 6C 31 36 44
24 lines/inch <ESC>&124D 1B 26 6C 32 34 44
Half line feed <ESC>= 183D
Raster Graphics 75 dpi resolution <ESC>"175R 1B2A 74373552
100 dpi resolution <ESC>"t100R 1B2A 7431303052
150 dpi resolution <ESC>"t150R 1B2A 7431353052
300 dpl resolution <ESC>"t300R 1B2A 7433303052
Start at leftmost pos. <ESC>"r0A 18 2A 72 30 41
Start at current cursor <ESC>"r1A 18 2A 72 31 41
Raster Graphics Transter graphic rows <ESC>"b#W [data) 1B2A 62 # 57
End graphics <ESC>"1B 1B2A 7242
Printer Control Reset printer <ESC>E 18 45
Self test mode <ESC>z 1B 7A
Cursor Positioning  [Mova to row <ESC>&a#R 1B 2661 #52
Move to column <ESC>&a#C 1B26 61 #43
Horizontal movement <ESC>&a¥H 182661 #48
Vertical movement <ESC>&sa#V 1B 26 61 # 56

(Conti~. =1
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Section 7: Motherboards, Kevboards, Video Adapters, Peripherals, and Cl

7.090. HP LASERJET PRINTER CONTROL CODES SUMMARY (continued)

Function Type Function Code Sequence In ASCII Chers Code Sequence in Hex Bytes
Underlining Underline ON <ESC>&d#D 1B 2664 # 44
Underline OFF <ESC>&d@ 1B 26 64 40
Miscellaneous Display functions ON <ESC>Y 1B 59
Contro! Display functions OFF <ESC>Z 1B 5A
Transparent print data <ESC>&p#X [data) 1B 26 70 # 58
Horlzontal motion Index <ESC>8k#H 1B 26 6B # 48
Carrlage retum=CR <ESC>&k0G 1B 26 6B 30 47
Carriage retum=CR+LF <ESC>8k1G 1B 26 68 31 47
LF=CR+LF, FF=CR+FF, CR=CR  |<ESC>8k2G 1B 26 6B 3247
Add CR to LF and FF, CR=CR+LF [<ESC>&K3G 1B 256833 47
Enable end of line wrap <ESC>8s0C 1B 26733043
Disable end of line wrap <ESC>8&51C 1B 26 73 31 43
Number of coples <ESC>aKkX 1B 26 6C # 58
Eject page <ESC>&I0H 18 26 6C 30 48
Feed from tray <ESC>aI1H 1B 26 6C 31 48
Manual feed <ESC>&12H 1826 6C 3248
Envelops feed <ESC>413H 1B 26 6C 33 48
Laserjet +/500+ Graphics horz cursor position <ESC> p#X 1B2A 70 #58
Extensions Graphics vert cursor position <ESC>p#Y 1B2A70# 59
ront {D numbser <ESC>"c#D 1B 2A 63 # 44
ASCIi char code number <ESC>"c#E 1B 2A 63 # 45
Cresate font <ESC>)s#W [data] 182973 #57
Download charactsr <ESC>(s#W [data] 182873 #57
Primary font 1D number <ESC>(#X 1828 # 58
Secondary font ID number <ESC>#X 1B 2% # 58
Deleta ali fonts <ESC>*cOF 18 2A 63 3046
Delete &!l temp fonts <ESC>'c1F 1B 2A 63 31 46
Delets last font ID specified <ESC>"c2F 1B 2A 63 32 46
Delets last font 1D & char code <ESC>"c3F 1B 2A 6333 46
Make temporary font <ESC>"c4F 18 2A 63 34 46
Make permanent font <ESC>c5F 1B 2A 63 35 46
Copy/assign iont <ESC>’c6F 1B 2A B3 36 46
Primary font default <ESC>(3@ 18283040
Sacondary font default <ESC>)3@ 18 29 30 40
Macro 1D <ESC>&1#Y 18 26 66 # 59
Start macro <ESC>&10X 18 26 66 30 58
Stop macro <ESC>411X 1B 26 66 31 58
Execute macro <ESC>&f2X 1B 26 66 32 58
Call macro <ESC>&13X 18 26 66 33 58
Enable overlay <ESC>&14X 1B 26 66 34 58
Disable overiay <ESC>&15X 18 26 66 35 58
Delete macros <ESC>&16X 18 26 66 36 58
Delete all temporary macros <ESC>&f7X 1B 26 66 37 S8
Delete macro ID <ESC>a18X" 18 26 66 38 58
Meake macro temporary <ESC>&19X 1826 66 39 58
Make macro permanent <ESC>&{10X 18 26 66 31 30 58
Push position <ESC>&10S 18 26 66 30 53
Pop position <ESC>&118 1B 26 6531 83
Horz # dots in pattern <ESC>*c#A 1B 2A 63 # 41
Horz # decipolnts In pattern <ESC>°c#tH 1B 2A 63 # 48
Vert # dots in pattemn <ESC>’c#B 1B 2A 63 # 42
Vert # decipoints In pattern <ESC>'c#V 1B 2A 63 # 56
Print solid black <ESC>"cOP 1B 2A 633050
Print shaded fill <ESC>°c2P 1B 2A 633250
Print cross-hatched fill <ESC>°c3P 1B 2A 63 33 50
Laserjet+/500+ Print 2% gray scale <ESC>"c2G 1B 2A 6332 47
Extensions Print 10% gray scale <ESC>"c10G 1B 2A 63313047
Print 15% gray scale <ESC>*c15G 16 2A 63 31 35 47
Print 30% gray scale <ESC>°c30G 1B 2A 63 33 30 47
Print 45% Qray scale <ESC>"c45G 1B 2A 63 34 35 47
Print 70% gray scale <ESC>*c70G 1B 2A 6337 3047
Print 90% gray scale <ESC>*c90G 1B 2A 6339 30 47
Print 100% gray scale <ESC>°c100G 1B 2A 63 31,7030 47
HP Paftemn 1 horz lings <ESC>’c1G 18 2A 63 3147
HP Pattern 2 vert fines <ESC>*c2G 18 2A 63 32 47
HP pattern 3 diagonal lines <ESC>"c3G 18 2A 6333 47
HP pattern 4 dlagonal lines <ESC>c4G 1B 2A 6334 47
HP pattern 5 grid <ESC>*c5G 18 2A 63 35 47
HP pattern 6 diagonal grid <ESC>"c6G 1B 2A 63 36 47

(Continued)




Modems

7-8:

7.090. HP LASERJET PRINTER CONTROL CODES SUMMARY (cqntinued)

Function Type Function Code Sequence in ASCII Chars Code Sequence in Hex Bytes
Laserjet 500+ Default stacking position <ESC>&I0T 1B 26 6C 30 54
Extensions Toggle stacking position <ESC>&I1T 1B 26 6C 31 54

Eject page <ESC>8I0H 1B 26 6C 30 48
Paper tray auto feed <ESC>&I1H 18 26 6C 31 48
Manual feed <ESC>&12H 1826 6C 32 48
Envelope feed <ESC>4&I3H 1B 26 6C 33 48
Feed from lower cassetie <ESC>8&14H 1B 26 6C 34 48
Note: « # should be replaced by the relevant numeric valus in this chan.
» [data) indicates a bitstream of appropriately formatted data.
Source: HP LaserJet Printer Family Technical Reference, pages A1 through A6
HP LasarJet Iil Technical Reference, pages B-2 through B-9
See Algo: 7.087. I1BM Printer Control Codes Summary

7.088. Qume Sprint 1l/Diablo 630 Printer Control Codes Summary

7.089. Epson Printer Control Codes Summary

7.091. HAYES MODEM COMMAND SET

Command Function Allowable Values/Comments
AT Attention Stans all commands
ATI# Request product code and ROM checksum #=0 -- modem sends lts 3-digit product code
#=1 -- request numeric checksum of firmware ROM
#=2 -- request OK or ERROR state of ROM checksum
A/ Repeat last command Not AT or Return commands
A Answer without waiting for ring
B# Bell 1200 bps protocol mode #u0 -- CCITT v.22/v.22bis
#=1-- Bell 212A
C# Carrier state #=0 -- off
#=1 - 0N
D# Dial telephone number #=telephone number (may include / or - chars)
E# Echo modem commands #=0 -~ no
#=1 .- yes
F# Set duplex #=0 - set half duplex
#a1 -- set full duplex
H# Set hook status #=0 -- on hook (hang up)
#=1 .- off hook
L# Set speaker volume #=0o0r 1 -- low
- #=2 -- medlum
#=3 -- high
M# Set speaker mode #=0 -- off
#=1--0n
#=2 -- always on
#=3 -- disable speaker when carrier received
O# Set on-line stata #=0 -- modem returns to on-line state
#=1 -- modem returns on-line and retrains equalizer”
P Set pulse dialing mode
Q# Set quiet command state #=0 -- commands are sent
#=1 -- commands are not sent
R Reserve mode Use answer frequencies when originating call
S Dial stored number
S#=value |[Set S-register #=S-register number: value=value to set register {o
S#? Display S-reqgister value #=8-register number
T Set tone dialing mode
Vit Set verbose mode #=0 -- use digits
#=1 -- use words
W Wait for second dial or access tone
X# Enable extended result code & mode setting #=0 -- basic (300 bps)
#=1 -- extended (no dialtone or busy signal detect)
#L: -- extended (detects dlaltone but not busy signals)
#=3 -- extended (noc dialtone detect but detects busy signal)
#=4 -- extended (detects both dialtlones and busy signals)
Y# Long space disconnect #=0 -- disabled
#=1 -- enabled (disconnects after receiving 1.6 sec break)
Z Fetch confiquration profile from nonvolatile memory
@ Wait for guiet answer
\ Pause Delay in dialing sequence
| Flash On-hook for 1/2 second
i Return to command mode after dialing

(Continued)
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Register bit setting of Serial port



Bit Meaning of Serial Port

Bit Meaning for the Interrupt Enable Register,

Port 3F9h (or 2FSh, 3ESh, or 2E9h)

Bit 76543210

Meaning

0000 Not used, set to 0
1 Enable interrupt on modem status change
1 Enable interrupt on recieve line status
1 Enable interrupt on transmit hold register
1 Enable interrupt on data available
Bit Meaning for the Interrupt Idenfication Register,
Port 3FAh (or 2FAh, 3EAh, or 2EAh)
Bit 76543210 Meaning
' 00000 Not used, set to O
11 Receiver line status interrupt
10 Recieved data available
01 Transmitter -holding register empty
00 Modem status- change
1 Interrupt not pending
0 Interrupt pending




Bit Meanings for the line control register,

Port 3Fbh (or 2FBh, 3EBh, or 2EBh)

Bit 76543210

Meaning

00
01
10
11

Normal access to ports 3F8h/3F%h
Use port 3F8h/3F%h to specify baud rate
Transmit break condition

Parity hold at value in bit 4

Parity operates normally

Odd parity

Even parity

Parity disabled

Parity enabled

1 Stop bit

2 Stop bit (1.5 if bits 0-1 are clear)
5 Bits data length

6 Bits data length

7 Bits data length

8 Bits data length




Bits Meaning for the line status register,

Port 3FDh (or 2FDh, 3EDh, or 2EDh)

Bit 76543210 Meaning

0 Not.used set to O
0 Transmitter shift register full
1 Transmitter shift register empty
0 Transmitter holding register full
1 Trandmitter holding register empty
1 Break condition detected
1 Framing error detected
1 Parity error detected
1 Overrun error detected
0 No charecter ready

1 Recieved charecter ready

Baud Rate divisor Setting for standard 1.8432 MHz speed

MSB 3FSh LSB 3F8h Resulting Baud rate

4 17h 110 bps
1 80h 300 bps
0 60h 1200 bps
0 30h 2400 bps
0. 18h 4800 bps
0 0Ch 9600 bps
0

07h 19200 bps
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General Description

Tre MAX220-MAX249 family of line drivers/receivers
« niended for all EIA-232E and V.28/V.24 communi-
cevons interfaces, and in particular, for those appli-
caons where 212V is not available,

These parts are particulary useful in battery-powered
systems since their low-power shutdown mode reduces
power dissipation 10 less than 5uW. The MAX233,
MAX235 and MAX245-MAX247 use no external compo-
rewts and are recommended for applications where
pr:med circuil board space s critical,

A: members of the famiy except the MAX231 and
¥AX239 need only a single +5V supply for operation.
ine RS-232 driversheceivers have on-board charde-
©Jn voltage converters which convert the +5V input
power 10 the 10V needed to generate the RS-232 output
wvels  The MAX231 and MAX239, designed to operate
kom +5V and +12V, contain a +12V to -12V charge-
[ p.mp voltage converter.

Snce nearly all RS-232 applications need both line driv-

e< and receivers, the family includes both receivers and

@vers in one package: The wide variety of RS-232

applications require differing numbers of drivers and

"eceivers.  Maxim offers a wide selection”of RS-232

crver/receiver combinations in order 1o minimize the
atnage count (see Sefection Guide). -

:

.

-

* {Portable Computaresai Sy

f. N I R e T ."'
. Low-Power bt g

.. - Infertace Transtationa o +
- Battery-Powered RS-232 Systems .

" Multi-Drop RS-232 Netiworke 3. -iny
SUEA P T

. L i

AN

* Applications’ +

LNAXL

+5V-Powered Multi-Channel RS-232

¢ Meet All EIA-232E and V.20 Specifications
4 Muitiple Drivers and Recuoivers

¢ 3-State Driver and Receiver Outputs

4 Open-Line Detection {MAX243)

Drivers/Receivers
Features-, g

. . .4\ "!\
Superior to Bipolar T h

¢ from Single +5V P Suppl! ’
4 Low-Power Recelve Moe in Shutdown M-
(MAX223MAX242) L
R

Ordering Information

6PZXV

-~ Ordering Information continued onlast page.

g g

PART TEMP. RANGE PIN-PACKAGE
MAX220CPE 0°Ct0+70°C 16 Plastic DIP
MAX220CSE 0°Ctlo+70°C 16 Narrow SO
MAX220CWE 0'Clo+70°C 16 Wide SO .
MAX220C/D 0Ct+70°C Dice* .
MAX220EPE | “-40°Cto +85°C 16 Piastic DiP* .~
MAX220ESE 40C10+485C 16 Narrow SO @
MAX220EWE -40°C 10 +85°C 16 Wide SO
MAX220MJE- -55°Cto+125'C 16 CERDIP
MAX222CPN 0°Cig+70°C 18 Plastic DI’ i
MAX222CWN : OCt0+70°'C 18Wide SO - ¢,
MAX222C/D * 0C10+70°C"  Dice* i~
MAX222EPN™  40°Cto +85°C- 18 Plastic DIP-»
MAX222EWN™ . 40°Cio +85'C’ 18 Wige SO° "~
MAX222E4N ~40'Cto +85°C 18CERDIP* ~~ |
MAXZ22MUN-—  -55C10+4125C 18 CERDIP S o s,

.
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MAX220-MAX249

+5V-Powered Multi-Channel RS-232

Drivers/Receivers Y *
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+5V-Powered Multi-Channel RS-232
Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS - MAX2201222/232N233N242/243

SseplyVoltage (Vee) ...l -0.3Vio+6Vv 16-Fin Narrow SO (derate 8.70mW/'C above +70°C) .. 696mwW g
1put Voltages 16-Pin Wide SO (derate 9.52mWr'C above +70°C) . . . 7eomiy =

TN -0.3v1o (Vce -0.3v) 18-Pin Wide SO (derate 8.52mWrC above +70C) .... 762mwW « .

RN oo T PR 430V 20-Pin Wide SO (derate 10.00mW/'C above +70C)....... ? ‘QN

TourNote 1) ... ... . . ... 25V " 16-Pin CERDIP (derate 10.00mw/C above ~70C).... 800mw N
Output Voltages , 18-Pin CERDIP (derate 10.53mWrC above +70°C).... 842mw

TOUT oo +15v Operating Temperature Ranges: :

Rout . ...l -O.3Vlo(Vcc’0.3V) MAXZ__AC__.MAXZ__C__ ....... ... 0°Cto+70C
Driver/Reciver Output Short Circuited to GND . . . Continuous MAX2__AE_ _ maxe g T j-.-40°C 10 +85°C
Continuous Power Dissipation (Ta = +70°C) MAX2 __AM__, MAX2 --M__ -55°C o +125°C

16-Pin Plasiic DiP (derate 10.53mwWrC above +70°C) . 842mw Storage Ternperature Range ............ .. €5°C o +160°C

18-Pin Plastic: DIP (derate 11.1 1MW/ 'C above +70°C) . BSImW Lead Temperature (soldering, 10 sec) X

20-Pin Plastic DIP (erate 8.00mW/"C above +70°C) .. 440mwW

Note 1: Input voltage measured with Toyr in high-mpedance state, SFDN o Ve = OV,

Svesses be those Usled under ‘Absohte Maxmmum Ratings® may cause permanent camage.io the device. These sre Siress ratngs only, and functional
coe‘anon ol the device at these or any other conditions beyond those indicazed in the operational sectons of the specilcabons is not impéed. Exposure 1o
a0solute maximum rating conditions for exionded periods may sftect aencs rexabibty,

ELECTRICAL CHARACTERISTICS - MAX220/222/232A/233A/242/243

;
6VCXVYW-0Z:

(VoC = +5V £10%, C1-C4 = 0.1pF, Ta = T 1o Tatax, uniess otherwise noted.) i
PARAMETER | CONDITIONS [ MmN rvp
RS-232 TRANSMITTERS
Cutput Voltage Swing Al transmitier outputs laaded with 3kf2to GND 15 18 \
Input Logic Threshold Low 1.4 v
Input Logic Threshold High . -2 1.4 v s
’ SHDN = Ve 5 40 ¥
Logic Pull- t t £
~ogic Pull-Up/input Curren SADR = ov prr » HA g
g
vee = 5.5V, SHDN = OV, Vout = #15V . 3001 110 4
Output Leakage Current I
Py ge by Vee = SHDN = oV, Vour = 215v- - 001 210 bA -1
’ . Except MAX220, normal operation * 200. 116~ | ~ - 4
Data Rate i - - T
i N o » = - 22 -.
Lﬂgnsmmer Output Resistance S jVeCm Ve m Ve u OV.Voures2y-.= =+ ~]. 300 .. 1M
Output Short-Circurt Current -~ | VOUT = OV R +7 422
' RS-232 RECEIVERS - - & R
RS-232 Input Voltage Opersting Range .- ey - = .
R - Except MAX243 Rany . . 08 - 13.
4 RS-232input Threshold Low .. Vv V. .
i i S A S T MAX243 Row (Note2) . - | 3 . ..

o . o | EXCED MAX243 R2meiic
E . § 3 Hi o - Voo =5V o -
1S 232 Inpur Thae shold Highl e MAX243 R2w (Note 2)

1 RN ExcepzMAx243.Voc-5V.mhyst.hshdfr,' »

. AS-232 Input Hystetesis = - -
Rl P ;fy_s'_ ik MAXRAS - o 0™ s s |
:7 :’RS-232hpu(Resisunce_"‘. Lz m AR TR R T L ihetc i A
- '-TTUCMOS.OOM Voitage Low>: =, | 1OUT'® 3. 2mA v oot s ~—?—,~b"-";:_;,‘:7_1‘;?‘:;_‘:_:§'§:“_'_“

§ -2 TTLCMOS Ottput Voltage High- %15 I0uUT= -1.0mA~ 2 o -
o T, BRI M DTy e  Sdircing Vout= GND

ST TLICMOS Output Short Clréint Caems
X

et - T wuh-:imm:"-'-‘fg Sinking Vout = VOg: T Tne
L SLTI/CMOS OutoufLea¥ogg Corrent-2™| SROK = Viec or EN 2 Vg, Ov s
SAEATES sty *ﬂw.:g:g;aé:rﬁ_-umm“‘a‘:* e

LA TE

ok A 05
TR

v & Trha ... e
SRR L

3 s - ey =
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MAX220-MAX249

PARAMETER CONDITIONS MIN TYP 'MAX |UNITS \
ER input Threshold Low ' 14 08 v, ‘ i
EN input Threshold High 20 14 v fL
POWER SUPPLY +
Operating Supply Voltage . 45 5.5 v |1
MAX220 0.5 2 ] ‘
No load - i
vee Supply Current MAX222/232A/233A/242/243 4 10 ma |
(SAON = Vcc), Figures 5.6,9, 18 MAX220 | 12
L. 3k ioad both outputs
- MAX222/232A/233A/242/243 | 15
e ! Ta= +25C 0.1 10
Shutdown Supply Current MAX222/242 A AL R 2 % HA
¥} T
sl g Ta = <0C10 +65'C 2 50
Ta=-55'Cto+125°C 35 100
SADN Input Leakage Current 1 HA
THDN Threshold Low 1.4 c.8 \Y
SADN Threshold High 20 14 '
AC CHARACTERISTICS
CL = 50pF 1o 2500pF, MAX222/232A/233A/242/243 6 12 30
Ry = 3k 10 7kQ,
Transilion Slew Rate Vee=5V. Ta=+25'C, Vius
measured from+3Vio | MAX220 15 3 30
-3V o -3Vio +3V
- MAX222/232A1233A/242/243
Transmitter Propagation Delay PHLT MAX220
TTL to RS-232 (Normat Operation),
Fgure 1 tPLt MAX222/232A1233A/242/243
L MAX220
La . > MAX222/232A/233A/242/243
Receivet Propagation Delay L8 MAX220 . =
RS-232 to TTL (Normal Operation).
B MAX220
Raceiver Propagation Delay tPHLS MAX242 MR
RS-232 10 TTL (Shutdown), Figure2 | 1py g MAX242 oo
Receiver-Output Enable Time, Fgue 3| ER MAX222/242
Receiver-Output Disable Time, Frrra 31 10R MAX222/242
Trensmitter-Outpul Enable Time = MAX222/242,0.1pF caps
(SHDN goes high), Figure 4 & (Includes cherge-pump stari-up)
Transmitter-Output Disable Time . = -
00 low). Figure 4 tot B MAX222/242, 0. 14 caps -
) I'anmitter-; - Propagation - | MAX222/232Af233A/242/243 - 1~
=, | Ditay Difference (Normal Operates) - MAXZZ0" oo mes .
" | aceiver + To- Propagaiion
- § Detay Difterence {Norma! Operaicn) 7.

+5V-Powered Multi-Channel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS ~ MAX220/222/232A/233A/242/243 (continued)

(VCC = +5V £10%, C1-C4 = 0.1pF, Ta = Tmin 10 TMAX, unless otherwise noted.)

’

_':m~';"_i"‘d‘:.’:'.«il€n~: {1

2: MAX223 R20uT is guarameed 10 be low ¥
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+5V-Powered Multi-Channel RS-232

Drivers/Receivers
Typical Operating Characteristics g
MAX220/222/232A/233A/242/243 §
OUTPUT VOLTAGE vs. LOAD CHRRENT AVAILASLE QUTPUT CURREXT O%-TIME EXITING SHUTDOWN=" ~ N
vs. BATA RATE MAX2Z2/MAX242 N
10 r - b 1 T Y B - . °
. M -~ OUTPUT LOAD CLRRENT Ly caps + ¥ y
TER Y DR V- 00D | 10 |- FOWSFAOM Y. TOV- - VDR T
€ l l 1 X sV 01uFCAPS E
s ‘Femwoen T ] T oW s = p >
5 2}  TRARSMITTER QUTPUTS 2 | N\ ~ 5 opd SN
2 {DXCEPT MAXZ20. MAXZEA) E 8 == 2 k
g 0 ﬂ :\\ 3 oV
Ll . | 3, Lawowes L\ . = \ N
£ 2T v-LOADED, NOLOAD ON Ve 2 W yeou ATV N~ S \ = iwF CaPS D
T o4 0 1uf Wof — E 4lsit ) S
% D e\ A B e IM l‘CAPS Q
N — % % 5 : \‘.\.‘ v- | p!. l
19 Vo LOADED, ROLORD ON V- 4 Ry __L'\éé::
0 5 10 15 X -] 0 W 2 X 40 50 &0 .
LOAD CURRENT (mA) DATA RATE (ibits/sec) 500us/iv

e el

AKX
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MAX220-MAX249

+5V-Powered Multi-Channel RS-232

Continuous Power Lissit. ation (TA = +70°C)
14-Pin Plastic DIP (durate 10.00mW/C above +70°C) . BOOmW
16-Pin Plastic DIP (detate 10.53mW/C above +70°C) . 842mW
20-Pin Plastic DIP (derzte 11.11mW/'C above +70°C) . 888mW
24-Pin Narrow Plastic DIP -

(derate 13.33mW/C above +70C) ...ovvenn .t 1067mwW
24-Pin Plastic DIP (derate 2.09mW/'C above +70°C) .. 500mW
Stresses be

operation

R T

’
i

16-Pin Wide SO (derate 9.52mW/C above +70°C) .. 762mW

20-Pin Wide SO (derate 10.00mW/"C above +70°C) .. 800mW
24-Pin Wide SO (derate 11.76mW/"C above +70°C) ... 941mW
28-Pin Wide SO (derate 12.50mW/"C above +70°C) . 1000mwW
44-Pin Plastic FP (derate 11.11mW/'C above +70°'C) 611mW
14-Pin CERDIP (derate 9.09mW/"C above +70°C) ..
16-Pin CERDIP (derate 10.00mW/'C above +70°C) . B0OmW

20-Pin CERDIP (derate 11.11mW/'C above +70°C) *. 889mW -
24-Pin Namrow CERDIP (derate 12.50nw/C above +70°C) 1000mwW

- -
Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS -~ MAX223, MAX230-MAX241
Lo o TP SN 0.3Vto +6V
R 27 (vee - 0.3V) to +14V
Ve i ceies e eeceiaciareenen +0.3Vio-14v
Input Voltages

TIN voves cemecnneserannacennnns -0.3V to {Vce + 0.3V)

TURIN e e e e *30V
Output Voltage.s
B (7% 1 (V4 + 0.3V) 10 (V-- 0.3V)

2700 1 SR 0.3V o (Vce + 0.3V) by
Short-Circuit Duration, TOUT - . ccvvev i ininennn.n Continuous 24-Pin Sidebraze (derate 20.0mW/C above +70°C) 1600mW <
28-Pin SSOP (derate 9.52mW/'C above +70°C) .... 762mW -

Operating Temperature Ranges: -
MAX2 __C o iiiiiiarnennnn P 0Cwo+70°'C .- [
(VLN & SN NN -40C 10 +85°C
MAX2 _ M o it -55'Cto +125°C

Storage TemperatureRange .. ............ -65°Cto +160°C *

Lead Temperature (soldering, 10sec) ............. +300°C

absolute maximum raling condsons for extended periods may affect device rekabilty.

ELECTRICAL CHARACTERISTICS — MAX223, MAX230-MAX241

(MAX223/230/232/234/236/237/238/240/241VCC = +5V 210%, MAX233/MAX235 VCC = 5V 25%, C1-C4 = 1.0uF, MAX231MAX239

VEe = 5V £10%, V+ = 7.5V 10 13.2V, TA = Taan to TMAX, unless otherwise noted.)

d those kisted under "Absolute Maximum Ralings® may cause permanent damage lo ihe device. Thess are stress ralngs only, snd Ancional
the device al these or any other condtions beyond those incicated in the operational sectons of the specilications s nol impbed. Exposureto 7

Pt

Al

A

2TwW

PARAMETER CONDITIONS | MIN  TYP MAX| UNTTS
Output Voitage Swing ‘Al fransmitter outputs loaded with 3kQ to ground 50 73 v N
MAX232, 233- 5 10
Ve Power-Supply Current Noload, Ta= +25°C | MAX223, 230,
° pp_y 234-238, 240, 241 7
X * ‘| MAX231,239 - 4 )
: MAX231 4 - 18
V4 Power Supply Current
MAX239 - 5
- - MAX223 - %
Shutdown Supply Current Ta=+25C . =
’ : MAX247 S 1
input Logic Threshold Low Tev, EN. SADR (MAX223), ER, SHDN (MAXZ30, MAXZEEMAX241)

TN

-

-

Input Legic Threshold High
?¢_~ “\ -

. R

Py

~ EN, SFOR (Maxzz3) ERL SHON (MAXZ30, M MAHY) =

“|Logic PutUpCurrent 1+ . - {Tn=OV. =
Receiver InpulVohage ~= | - . | e TS
| OperaingRenge: =« | = R PR
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ELECTRICAL CHARACTERISTICS - MAX223, MAX230-MAX241 (continued) g
(MAX223/230/232/234236/237/Z38/240/24VCC = +5V £10%, MAX233/MAX235 VCC = 5V 25%, C1-C4 = 1.04F, MAX231/MAX239
vee = 5V 310%, V+ = 7.5V10 132V, Ta = TMiN 1O TmAX, unless otherwise noted.) . b
[
PARAMETER - CONDITIONS WMN  TYP MAX| UNITS' §
- Normal Operation N
SHDN = 5V (MAX2.3), 08 12 o
RS-232 Input Threshold Low Tam 425, Voo =5V | SHON=OV (MAX235-N.AX241) v 'g
Shutdown (MAX223)
V. EN s sv(Re.Rsy | 08 S :
- Normal Operation
. SADN = 5V (MAX223), 17 24 A
RS-232 Ifiput Threshold High Ta=+25C.Vog = | SHON=OV (MAX235-MAX241) v g
Shutdown (MAX223) g ;
SHDN = OV, EN = 5V (R4, RS) 15 24
RS-232 Input Hysteresis VCC = 5V; no hysteresis in shutdown 0.2 0.5 1.0 v || :
RS-232 Input Resistance Tae 425, VeC =5V 3 5 7 1 «@
TTLCMOS Output Voitage Low | tout = 1.6mA (MAX231-233 lout = 32mA) 04| Vv
TTUCMOS Output Voltage High | louT = -1.0mA ' . 35 Vce-04 -V
| TTUCMOS Output Leakage Curmert OV £ Rout S Vor: EN = OV (MAX223), EN = Vo (MAXZ35-241) 005 10| pAs |
| . ' MaXzzs - o 600 :
Recei\{er Output Enable Time- Normal operation

- lew ey
7 ~

P T o {mAxzz3i
Receiver Output Disable Time: Normal operation?— 1« == =i,
< . .o - ;;-: {, ES .

i

2P

g Ao - Ry = 3xQ %0 71, CL = SOpF 10 250005
& S ‘measured from+3V 10 -3V ors3V.1o 43V
Transition Region Slew Rate” S e TE T X YO
W -l MAX23T; MAX232, ik
it | Tam 425G, VECw SNSRIt ot
~ 33| RUw 3K 10 THEECL =, SOPF 1o

r'v__\ea.sgxed.kan-dm_-sy u;;’N_ 0

e M e, L3, S T b

pyaaa - - T P T R e
S e S el oomonn DO SRS

£ Tfansmitier OUIBU Resistance 25 Nioeln bobimany Vs Vouy = 38

e e

-3 RS :"‘:’t"“"‘:‘f‘&w- oy %' iy
[{ Receivar Out SR -Cireil] Comee | B e o T

e . S TR L s
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-
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MAX223,MAX230,MAX234-MAX241
TRAXSMITTER OUTPUT VOUTAGE (Vexd

Png
o

MAX220-MAX249
&

65

TRARSIEITER OUTPUT
VOLTASE (V) vs. Veg

55

4TRSS Ta=+25°C
MTHERS C1-CAde 1F
l{m _TRANSMITTER
10ADS =

74

12

vs. LOAD CAPACITANCE AT
D{FFERENT DATA RRTES

. %
| wansse XD

3
S
/"

1 1
0 S0 000 1500 2000 2500
LDAD CAPACTIANCE (pF)

TRAXSMITTER OUTPUT VOLYASE (Vex)

50

vs. LOAD CAPACITANCE AT
DIFFERENT DATA RATES

52
-64

1a2425°C
Veg = o5V /)
3 TRANSMITTERS LOADED

L R =30
[ C1-Chatpf 7
! !

j
RIS
— SOKEMS/SEC >
| 20°B0/SEC

SLEW RATE (VAus)
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Typical Operatmg Charactenstics

i
'~V‘
E
e
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' NG |-
90 TR 2 TRANSMITTERS { -+
LOADED 3
80 . 3
— 3
10 z
3m~swnms\ \\ z
60 1 oapep \ 3
L) ] -
50—t N
LOADED !
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ABSOLUTE MAXIMUM RATINGS - MAX244-MAX249

Supply VOItage (VCC) -« oo v v cicvee e 0.3Vio +6V Continuous Power Dissipation (Ta = +70°C)
40-Pin Plastic DIP (cerate 11.11mW/C abwedo‘C) 611mwW

1nput Voltages
Trs ENA, ENB, ENR, ENT, ENRA, ) 44-Pin PLCC (cerate 13.33mW/'C above +70°C) . 1067!'QM
ENRB.ENTALENTB .............. 0.3V 1o (Vce + 0.3V) Operating Temperature Ranges:
PO P e e 25V YTS -7 YK oJ P S N 0°Cto +70 C
TOUT (NGB 8) e eein e, L. 15V MAX28 B o vt 40°C10 +85C
BOUT +vverennrnnnenenecannsnenes -0.3V 1o {Vcc + 0.3V) Storage Temperalre Range ..............65C0+160°C
anor: Curcuit (1 output at a time) : Lead Tempefatufe (soldering, 10seC) .. ...couvnennn +300°C
TouitoGND ... '.... Continuous
AAUTOGND ..o Continuous

Note &: Inout voltage measured with transmitier cutputina high-impedance state, shutdown, or VcC = OV.
Sresses be) thase kisted under "Absolute Maximum Ratings® may cause perranent damage 1o the device. These are stress ratngs mly &t functional

Zoeaton Of tne device al these o any olher conditions beyond thase indicated in the operational sections of the ications is not Exposire 10

a5sotste maximum rakng conditrons for extended penods may affect device retability.

ELECTRICAL CHARACTERISTICS — MAX244-MAX249

{VoC = +5.0V 210%, externa!l capacitors C1-C4 = 1pF, Ta = Tmin to Tiax, unless otherwise noted.)

sbzwi-ozzwi

o PARAMETER | CONDITIONS [ MIN  TYP  MAX | UNITS.
RS-232TRANSMITTERS
+ input Logic Threshoid Low : ] 14 0.8 v
: Input Logic Threshold High v 2 1.4 \
— Normal operation 10 50
! Logic Pull-Upfinput Cutrent - Tables 1A-1C rp——_ A pe pA
"Data Rate Tables 1A-1C, normal operation 64 | kbits/sec
: Qutout Voltage Swing - All transmitter outputs loaded with 3k to GND 15 7.5 \
. 0.01 +25

Output Leakage Current (Shutdown) Tables 1A-1C salbd = pA
1 Yransmitter-Qutput Resistance - - - [Veg = V+ = V- =0V, Vout « 22V (Note 5) 300 10M° ol

Outout ShortCircut Current . . - | Vour =0V \ (B (Y 17 230 =oAL
- RS-232 RECEIVERS C - £ R
i RS.232 Input Vottage Operating Range 225 v ?
iRS.232 Input Threshold Low = vee = 5V . m\Va _lds 13 v,
" RS-232 Input Threshold High ™ Voo = 5V . - e B 18 24 o ¥

RS-232 Input Hysteresis . Vee = 5V = -4 02 0.5 100 =7 - V= e
4 RS-232 Input Resistance - : . -3 5.~ 7 (o3

. 1 TILCMOS Output Voltage Low IoUT=32mA. : = . ) - 02 - 04 }--V.-i
_“;lLICMOS Outpu! Vottage High louT = -1.0mA L 35 Vee02 - ¥
LICMOS Output Short-Circut Current’ Sourcing Vout = GND
ey Sinhnnglxv —2zds
nmoso"‘p‘“?ﬁ?""g‘* Current’ Ignle‘:’ 1A-1CJ:N gl?mns g\lfggw
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Figure 1. Transmitter Propagation Delay Timing

Figure 2. Receiver Propagation Delay Timmng
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Table 1A. MAX245 Control Pin Configurations
it
; TRANSMITTERS RECEIVERS
P e —_— OPERATION
. ENT ENR STATUS g
. TA1-TA4 T81-TB4 RA1-RAS5 RB1-RB5S
l g . . . n N 3
B ¢ i 0 Normal Operation All Active Ali Active Ali Active - All Active
—
; 0 1 Normal Operation All Active All Active gg-ARg?vz—Sla:e. gggzgﬁ’iszm
i | All Low-Power Al Low-Power
l{ 1 0 |Stutdown All 3-State All 3-State o e P g
: RA1-RA4 3-State, RB1-RB4 3-State,
' 1 1 Shutdown Al 3-State All 3-State RAS Low-Power RBS5 Low-Power '
; i Receive Mode Receive Mode
i
¢
Table 1B. MAX246 Control Pin Configurations
f X
: TRANSMITTERS RECEIVERS
[Ty =R OPERATION.
| ENA | ENB STATUS
i TA1-TA4 TB1-TB4 RA1-RAS RB1-RBS
., 0 0 Normal Operation All Aclive All Active All Active All Active-
0 1 | NormaiOperation All Active Al3-State | Al Active RB1-hBa3-Stte
. RA1-RA4 3-Stale PP
] 0 Smtdmﬂn H All 3-State All Active RAS Active All Active g
. . . _ . |RAI-RA43Swate | FAB1-RB43-Stater
1 1 Shutdown All3-State All 3-State RAS Low-Power RBS Low-Power
. Receive Mode Receive Mode

G6rCXVYN-0CCXVIN
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QC)  Table 1C. MAX247/248/245 Control Pin Configurations ) +T
g" TRANSMITTERS RECEIVERS
7 | TA1 -
k &R ENFA | ENFB o;;%i%';son MAX24 A1-TA4 | TB1-TB4 RA1-RA4 RB1-RBS ]
<< MAX248 | TAVTA4 (TB1-TB4 |  RA1-RA4 RB1-RBA ,
E MAX249 | TA1-TA3 | TB1.TB3 RAT-RAS RBI-RBS
\ : -
Q‘ 0 o] 0 0 Normal Operation " | All Active | All Active | All Active All Active
N : . . All 3-State, except RBS
N 0 0 0 1 | Normal Operation All Active | All Active | All Active stays Active on :
k 8 MAX247
< 0 0 1 0 | Normal Operation All Active | All Active | All 3-State All Active :
E All 3-State, except RBS
0 (4] -1 1 Normal Operation Alt Active | All Active | All 3-State sta A;uve on
MAX24
(] 1 0 0 Normal Operation AllActive | Afi 3-State | All Active All Active ..
All 3-State. except R85 |
0 1 0 1 Normal Operation All Active | A13-State | All Active stays Active on
MAX247
: ¢] 1 1 0. | Normai Operation AltActive | An3-State | All 3-State All Active
! Al 3-State, e;zcept RBS |-
0 1 1 1 Normal Operation All Active | AR 3-Siate | ATl 3-State ‘| stays Active on b
47 4
T | 0 | 0 | 0 |NomalOperation All 3-State | At Active | All Active All Active -
- i - : Al 3-State. exceptRBS |
1 0 0 1 Normal Operation All 3-State | All Active | All Active stays Active on - -
MAX247 -
i 0 1 |. 0 |NormalOperation All 3-State | A Active | All 3-State
‘N Dl 7 = e R e Al 3-State: except RBS =
Ao 3|7 V7 | Nomnal Operation . |All3-State| All Active | All 3-State- stays Active or.. .1 ‘
B [TRN . I B B A A . 7 T MAX247 ) ‘;,“
' ) ) ) Low-Power Low-Power Receive .
1 1 0 .0 | Shutdown AIIS-Sta. lo _‘SSIaA -te R_eceiveMode Mode:' _&--_&;-_{_,__ér e
- R - . - - R =
Foed S S . S - 2T : -t~ Al 3-StaterexcepriBs: <=
Tl v ot [soown |, A3 State | A3 S ’gmw"“m"’ 2| Low-Powet Racene~-i3jrn

ERRN

Mode on MAX247, .
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Detailed Description

—
The MAX220-MAX249 contain four sections: dual
charge-pump DC-DC voltage converters, RS-232 driv-
ers. RS-232 receivers, and receiver and transmitter en-
gble control inputs.

Dual Charge-Pump Volitage Converter

Tre MAX220-MAX249 have two intemal charge-pumps:that
conven +5V 10 £10V {unloaded) for RS-232 driver operaticn.
Tne first converter uses capacitor C 110 double the +5Vinput
10.+ 10V on C3 at the V+ output. The second converier uses
capacxorCZtohvertnOVto-meCAameV-am '

A small amount of power may be drawn from the + 10V (V+)
and -10V (V-) outputs to power extemal circuitry (see
Typical Operating Characteristics), exceptonthe MAX245-
MAX247, where thése pins are not available. V+ and V-
are not regulated, so the output voltage drops with incregg-
ing vad current. Do not load V+ and V-10 a point that
vicizies the minimum 5V EIA-232E driver output voltage
when sourcing currert from V+ and V- to external circuitry.

When using the shutdown feature (MAX222, MAX230,
MAX235, MAX236, MAX240, MAX241 and MAX245-
MAX249) avoid using V+ and V- to power external
circuitry. When these parts are shut down, V- falls to
0V, and V+ falls to +5V. For applications where a +10V
external supply is applied to the V+ pin (instead of
using the internal charge pump 1o generate + 10V), the
C1 capacitor must not be installed and the SHDN pin
must be tied to Vcc. This is because V+ is internally
connected to VCC in shutdown mode.

RS-232 Drivers

The typical driver output voltage swing is 8V when
loaded with a nominal 5k RS-232receiverandVeC=+5V: -~
Output swing Is guaranteed to meet the EIA-232€ and-
V.28 specification, that calis for 5V minimum driver
output levels under worst-case conditions. These include

& minimum 3kQ load, Voo = +4.5V, and maximum oper-
ating temperature. Unloaded driver output voltage
ranges from (V+ -1.3V) to {V- +0.5V).

Input thresholds are both TTL and CMOS compatible.
The inputs: of unused drivers can be left unconnected-
since 400k Input pull-up resistors to VCC are built-in.
The pull-up resistors force the outputs of unused drivers
tow because all drivers invet. The internal input pull-up
resistors typically source 12pA, except in shutdown
mode whare the pull-ups are disabled. Driver outputs .

age current is typically microamperes (maximum
. 25pA)~when in shutdown mode, jn three-state.mode, o,
when device power is refoved: Outputs tan be driven~

dropso wg_commmicatm

tumn off and enter a high-impedance state—where leak- -

Drivers/Receivers

The MAX239 has a receiver 3-state control line, and the
MAX223, MAX235, MAX236, MAX240 and MAX241 have
both a receiver 3-state control line and a low-power
shutdown control. The receiver TTL/CMOS outputs are
in a high-impedance 3-state mode whenever the 3-state
ENable line is high, and are also high-impedance when-
ever the shutdown control ling is high.

When in low-power shutdown mode, the driver outgﬂg_§ -
are turned off and their leakage current is less than TuA
with the driver output pulled to ground. The driver output
leakage remains less then 1A, even if the transmitier
output is backdriven between OV and (VCC + 6V). Below
0.5V the trarismitter is diode clamped to ground with
1kQ series impedance. The transmitter. is also zener
clamped to approximately VCC + 6V, with a series
impedance ot 1k<.

The driver output slew rate is limited to less than 30V/us
as required by the EIA-232€ and V.28 specifications.

RS-232 Receivers

EIA-232E and V.28 specifications define a voitage level
greater than 3V as a logic 0, so all receivers invert. Input
thresholds are set at 0.8V and 2.4V, so receivers respond
to TTL level inputs as well as EIA-232E and V.28 levels.

The receiver inputs withstand an input overvoltage up to
$25V and provide input terminating resistors with nominai
5kQ values. The receivers implement Type 1 interpreta-
tion of the fault conditions of V.28 and EIA-232E.

The receiver input hysteresis is typicaily 0.5V with a
guaranteed minimum of 0.2V. This produces clear output
transitions with slow-moving input signais. even with
moderate amounts of noise and ringing. The receiver
propagation delay is typically 600ns and is independent
ofinput swing direction... - . . . e

G YXYYIN- QO X YN

™

ITEF Y | L Low-Power Receive Moder-
The- low-power receive-mode feature of. the MAX223, -
MAX24Z; and MAX245-MAX249 puts the ICinto shutdown - -
mode, but sl allows it to receive information: This is™ -~
important for applications where systems efe periodically- ©
awakened to look for activity. Using. low-power receive - -
mode; the'system can stil receive a signal that will actvate | .
it on command ahd prepare it for communication at faster- ==
data rates. This operation conserves system power: ~"> ...

~ .37 MAX243- Negative Threshold -. ~
The MAX243 is pin-compatible with. the; MAX232A, .- &
ditfering only in that BS-232 cabie fault protection is.
‘temoved' on’ one* of the™two' fecéiverdinptts A Th
means:that control. lines such as CIS.andi RIS.can=,
eitherzbe: drivenvor left floating: withoutIniarupting: =

j ekt -
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Drivers/Receivers

The input threshold of the receiver without cable fault
protection is -0.8V rather than +1.4V. Its output goes
positive only if the input is connected to a control line that
is actively driven negative. if not driven, it defaults to the
0 or *OK to send” state. Normally, the MAX243's other
receiver (+1.4V threshold) is used for the data line (TD or
RD), while the negative threshold receiver is connected
to the control line (DTR, DTS, CTS, RTS, etc.).

Other members of the RS-232 family implement the
optional cable fault protection as specified by EIA-
232E specifications. This means a receiver oulput
goes high whenever its input is driven negative, left
floating, or shorted to ground. The high cutput teils
the serial communications IC to stop sending data.
To avoid this, the control lines must either be driven
or connected with jumpers to an appropriate positive
voltage level.

Shutdown - MAX222-MAX242

On the MAX222, MAXZ35, MAX236, MAX240, and
MAX241, all receivers are disabled during shutdown.
On the MAX223 and MAX242, two receivers continue to
operate in a reduced power mode when the chip:is in
shutdown. Under these conditions, the propagation
delay increases to about 2.5ps for a high-to-low input
transition. When in shutdown, the receiver acts as a
CMOS inverter with no hysteresus The MAX223 and
MAX242 also have a receiver output enable input (EN)
that allows receiver output control independent of
SHDN. With all other devices, SHDN also disables the
receiver outputs.

Receiver and Transmitter
Enable Control lnputs— MAX245-MAX249-

The MAX245-MAX249: feature transmitter. and receiver:
enable controls.

The teceivers have three modes of operation: full-speed
receive (nosmal active), three-state (disabled), and low-
powes receive (enabled receivers continue to function at.
lower data rates) The receiver enable nputs-control the
full-speed receive and three-state-modes. The transmit-
ters have two modes-of operation: full-speed transmit
{normat active) andttvee-state (disabled). The transmitter
enable inputs aiso control the shutdown mode. The de-
vice enters shutdown mode when all transmitters are
d:sabled. Enabled receivers function n ‘;he low-power
__ receive mode when in shutdown. s B

Tables 1A-1C define the control states.Tha MAX244 has
nocomro! pms andusnotmcluded inttmetabi&r:— R

2

Tné MAX24S provicss ten recezvers‘ande:ghrdmersv.-ﬁh

-- receivers operate in a Iow-power recetve mode al b

logic high is applied to the ENT input. In this state, the
supply current drops to less than 25pA and the receivers
continue to operate in a low-power receive mode. Driver
outputs enter a hngh—nmpedance s'ate (three-state EN%
Eight of the receiver outputs aie controlled by the

input, while the remaining two receivers (RAS and RBS)
are always active. RA1-RA4 and RB1-RB4 are putina
three-state mode when ENR is a logic high. .

The MAX246 has ten receivers and eight drivers with
two contro} pins, ea¢h controlling one side of the de-
vice. A logic high at the A-side control input (ENA)
causes the four A-side receivers and drivers to Qo into
a three-state mode. Similarly, the B-side control input
(ENB) causes ihe four B-side drivers and receivers to
go into a three-state mode. As.in the MAX245, one
A-side and one B-side receiver (RAS and RBS) remain
active at all times. The entire device is put into shut-
down mode when both the A and B sides are dis-
abled, (ENA = ENB = +5V).

The MAX247 prowdes nine receivers and eight drivers
with four control pins. The ENRA and ENRB receiver
enable inputs each controi four receiver outputs. The :
ENTA and ENTB transmitter enable inputs each control . |
tour drivers. The ninth receiver (RB5) is always active. -
The device enters shutdown mode with a logic high on

both ENTA and

The MAX248 provsdes eight receivers and eight drivers
with four control pins. The ENRA and ENRB receiver
enable inputs each control four receiver outputs. The
ENTA and ENTB transmitter enabile inputs control four -
drivers each. This pant does not have an always-active
receiver. The device enters shutdown mode and trans-M :
mitters go into-a three-ctate mode with a logcc hlgh on- :
both ENTA and ENT §

The MAX249 pr0vudes ten receivers and six drivers
with four control pins. The ENRA and ENRB- ‘receivers
enable inputs each control five receiver outputs. The™=r
ENTA and ENTB transmitter enable inputs controis= P
three. drivers. each.-- There .is no- always-active re-: 3
ceiver. The device enters shutdown mode and trans-:
mitters Qo _into a three-state ‘mode with & logic high-&=
on both ENTA and ENTB. In shutdown mode, acuvm'*’

‘,‘.

= oL
bad

data rates Jess than 20kb/s.- N
Applicatlons lnformatim?‘:

’ thwes'smrwghushowpmcorimxmwrypmlﬁ

~ operating: circuts. In. applications. that are;sensiive. tnf;f
" power-supply noise; VcC should be decosplédio grounde:

" wih a capaciior of the same vaiue as C1 andCZwmme&ﬁ

i s
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CD54/74HC02
CD54/74HCT02

High-Speed CMOS Logic

Type Features:
u Buflered Inputs

Quad 2-Input NOR Gate

. o & Typical Propagation Delay = 7ns
2" = » @ Vec = 5v, Co= 15pF, Ta = 25° c
. Y L
ano Y LN

FUNCTIONAL DIAGRAM and
TERMINAL ASSIGNMENT

The RCA-CD54/74HC02 and CD54/74HCTO02 logic gates
utilize silicon-gate CMOS technology to achieve operating
speeds similar to LSTTL gates with the low power con-
sumption of standard CMOS integrated circuits. All devices
have the ability to drive 10 LSTTL loads. The CD54/74HCT
logic family is functionally as well as pin compatible with
the standard 54L.S/74LS logic family.
I

The CD54HC02 and CD54HCTO2 are supplied in 14-lead
hermetic dual<in-fine ceramic packages (F suffix). The
CD74HC02 and CD74HCTO2 are supplied in 14-lead
dual-in-line plastic packages (E suffix) and in 14-lead dual-
in-line surface mount plastic packages (M suffix). Both
types are also avaitable in chip form (H suffix).

nA

nB nY

92CS-38424R1

LOGIC DIAGRAM

Family Features:

» Fanout (Over Temperature Range):
Standard Outputs - 10 LSTTL Loads
Bus Driver Outputs - 15 LSTTL Loads

s Wide Operating Temperature Range:
CD74HC/HCT: —40 to +85°C

» Balanced Propagation Delay and Transition
Times

a Significant Power Reduction Comparedto LSTTL
Logic ICs

s Alternate Source is Philips/Signetics

® CD54HC/CD74HC Types:

2 to 6 V Operation

High Noise immunity: Nu = 30%, N = 30%
of Vee, @ Vcc=5 v

CD54HCT/CD74HCT Types:

4.5 t0 5.5 V Operation

Direct LSTTL Input Logic Compatibility
V= 0.8 V Max., Vin=2 V Min.

CMOS Input Compatibility
h<1pA @ Vou Von

TRUTH TABLE
nA | nB nY
L L H
Ll H L
H L L
H H L

Trademark(s)® Registered

ntormation furnished by RCA is

d 10 be and retiabt

Marca(s) Registrada(s) g

Printed in USA/4-86
Supersedes issue
dated 1-85.

resuit from its use. No license
under any patent or patent rights of ACA.

d by RCA for its use: nor for any

' no
" infringements of patents or other rights of third parties which may
is granted by implication or otherwise

File Number 1647



CD54/74HCO:

Flle No. 1647 - z

CD54/74HCTOZ
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE. (Vee):

(Voltages referenced to GIOUNGY e 05t0+7v
DCINPUT DIODE CURRENT, In {FOR V, < -0.5 V OR Vi>Veec+05V) i, R +20mA
DCOUTPUT DIODE CURRENT, Iox (FOR Vo <-0.5V OR Vo > Vee *05V) +20mA
DCDRAIN CURRENT, PER OQUTPUT (l,) (FOR-0.5V < VoVee ® 0.5V) ot *25mA
DCVee OR GROUND CURRENT fle) oovven *50mA
POWER DISSIPATION PER PACKAGE (Py): .

For Ta = -40 to +60°C (PACKAGE TYPEE) ot 500 mw

For T, = +60 to +85°C {PACKAGE TYPEE) ......ovvviniiiiniinin . Derate Einearly at 8 mw/*C to 300 mw

For T. = -55 10 +100°C (PACKAGE TYPEEH) o 500 mw

For Ty = +100 1o +125° C(PACKAGE TYPEF.H) .........cooviiiiiiniinni Derate Linearly at 8 mW/°C to 300 mw

ForTa=-40to +70° C (PACKAGE TYPEM) ..oooniiiiiiit o0 400 mw

For Ta=+7010 +125° C (PACKAGE TYPEM) ..o P S Derate Linearly at 6 mW/® C to 70 mw
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE FLH ..o -55t0 +125°C

PACKAGE TYPEE, M ...............  onpeoe— """ -40to +85°C
STORAGE TEMPERATURE (Taag) eeeeeiiveiiinnnnnnnnn, - N, -65t0 +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 + 1/32 in. (1.59 £ 0.79 mm) from case for 10 s max. D +265°C

Unit ingerted into a PG Board (min, thickness 1/16 in:, 1,59 mmj)

with soider contacting lead tips ONY e e et +300°C

RECOMMENDED OPERATING CONDITIONS:
For maximum reliabiiity, nominal operating conditions shouid be selected so that operation is always within
the fellowing ranges:

. LIMITS
CHARACTERISTIC MIN. MAX. UNITS
Suppty-Voltage Range (For T, = Full Package-Temperature Range) Veo:*
CDS4/74HC Types 2 6
CDS4/74HCT Types 45 5.5
DC fnput or Output Voltage Vi, Vo 3 0 Vee
Operating Temperature T,:
CD74 Types 40 +85 c
CD54 Types -55 +125
input Rise and Fall Times te, t /
at2v 0 1000
at4sv c 500 ns
at6 Vv 0 400

*Uniess otherwise specified, all voltages are referenced to Ground.

RCA-4



CD547/74HCO02

4/74HCTO02
STATIC ELECTRICAL CHARACTERISTICS cos4/
CD74HC02/CDS4HC02 CD74HCT02/CD54HCT02
TEST T4AHC/54HC T4HC S4MC TEST 7AHCY/SAHCT | T4HCT S4HCT
CONDITIONS SERIES SERIES | SERIES | CONDITIONS SERIES SERIES | SERIES
CHARACTERISTIC UNITS
=40/ -55/ -40/ -58/
N +25°C
v, W lvel % ¢ wasc |9125°C | v, Ve wa5°C | v125°C
\ mA v v v .
: Min | Typ [Max [ Min [Max | Min |Max Min | Typ [Max | Min [Max | Min Max
"
High-Level 2 |15] — 15— |18 - 45
Input Voltage Vi 45 |3.15) — 315 — {3151 — - wl|l2|~-|—-}t2(|—-]2]— v
6 |42 | — 42 — |42} — 55
Low-Level 2l —~]—]05~]05{—[05 4.5
Input Voltage Vi 45} — | — |1.35) — [1.35] — {135 -— o|—-|~—|08]— |08}~ (08 \
] - | = |18} —-}|18]—1]18 85
High-Level Vo 2 {19|—=|—j19[—=]08]~ Vo
Output Voltage Vo or -0.02 45 |44 | — 44 | — |44 | — or 45 {44 | — | — |44 | — |44 | — v
CMOS Loads Voo 6 |59 — 59| — |59 —1F Va
Vo Vi
TTL Loads or -4 45 13.98 | — 384} — |37 — or 45 |308| — | — [384] — |37 | — v
Ves 5.2 6 |548| — 534 — |52 — Vi
Low-Level Va 2 —t=]01] = j01|—[01 Vi
Output Voltage Vo, or 0.02 45— —Jo1 | — [0} — {02 or 45| — L—j0o1|—JO1 |~ (01 v
CMOS Loads Voo e —=|=jor}~]o1}— 01 Vi
Ve Va
TTL Loads or 4 45| — | — |026| — 1033} — (04 or 45| — | — lo26] — j033)— (04 v
Ve 5.2 6 | — | — [026] — [033] — |04 Vi
input Leakage Vee Any
Voltage
Current [ ofr 6 | — | — fs01] = |21 ] — |2 |Between |55 | — } — |01 — | = |2 uA
Vee
Gnd 4 Gnd
-} Quiescent Vee Vee
Device or 0 6 | — |- — |20 | — j40 or 55| — =12 |—~J20f— 40| #A
Current e | Gna Gna
Adaditiong} 4.5
Quiescent
Device Current Veee2d [ to | — [100]360 | — 450 | — 490 ) pA
per input pin:
1 unit load Alec’ 55

*For dual-supply systeme thecretical worst case (Vi = 2.4V, Vec ® 5.5 V) specification is 1.8 mA.

Iy
.

HCT Input Loading Table -

Input

Unit Loads*

All

1.5

“Unit Load is Alcc limit specitied in Static Characteristic
Chart, e.g., 360 uA max. @ 25°C.

-,

-3-

RCA-5



RCA-6

CD54/74HC02

CD54/74HCT02
SWITCHING CHARACTERISTICS (Vcc = 5 V, Ta = 25°C, Inputt,, t:= 6 ns)

File No. 1647

(of TYPICAL
CHARACTERISTIC L SYMBOL UNITS
{pF) HC | HCT

Propagation Delay, Data Input to Output Y (Fig. 1) 15 ::': 7 9 ns
Power Dissipation Capacitance® - Cio 26 .26 pF
*Cro i5 used to determine the dynamic power consumption, per gate.

PD =V¢c? 1, (Ceo + CL) n

f. = input frequency

C. = output load capacitance

Vce = supply voltage
SWITCHING CHARACTERISTICS (C.= 50 pF, Input t, t1= 6 ns)

25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC | SYMBOL | Ve HC HCT 74HC 74HCT 54HC 54HCT [ UNITS
Min. |Max. | Min. [Max. [ Min. {Max. | Min. |Max. | Min. [Max. | Min. [Max.

Propagation Delay, teim 2 90 — 118 - 135 —

Input to Output ten 45 18 22 23 28 27 33 ns

(Fig. 1} 16 15 o 20 — 23 —

Transition Times trn 2 75 — 95 — 110 —

(Fig. 1) tri 45 15 15 19 19 22 22 ns

. 6 13 — 16 — 19 —
nput Ci - 10 10 10 10 10 10 | pF
Capacitance
tps6ns INPUT
LEVEL
. INPUT
'PHL GND
: ouTPUT E__ — 0w
1THL tTLn
92CS-3799IRt
54/714HC 54/74HCT
input Level Vee 3v
Switching Voltage, Vs 50% Vee 1.3V

Fig. 1 - Transition times and propegation-delay times.

4~



7JAHC [HCT165
8-Bit Parallel-In/Serial-Out
Shift Register

Signetics

Product Specification
HCMOS Products
FEATURES . TYPICAL
® Asynchronous 8-bit parailel load SYMBOL | PARAMETER CONDITIONS UNIT
cs HC HCT

e Synchronous serial input
e Output capability: standard propagation delay
® lcg category: MSI tPHL CP 10 Qy, Qy 16 | 14 |ns

PPLH PLto Q7, Q7 CL=15pF 15 1 17 | ns
GENERAL DESCRIPTION . D7100Q7. Oy Vec=5V Vo s

. The 74HC/HCT 165 are high-speed i k freque 56 48 MHz
Si-gate’CMOS devices and are pin fmax mavmmemE L quency
compatibie with low power Schottky : ; 35 | 35 | pF
TTL (LSTTL). They are specified in G [y opactance
compliance with JEDEC standard no. 7.  cinati
power dissipation

The 74HC/HCT 165 are B-bit parallel- CprD capacitance per package notes 1 and 2 35 | 35 | pF
load or serial-in shift registers with -
complementary serial outputs (Q7 and GND =0.V; Tamp =25°Citr=tg =6 ns
Q7) available from the last stage. When
the parallel toad (PL) input is LOW, Notes

parallel data from the D to D7 inputs 1. Cpp is used to determine the dynamic power dissipation (Pp in pW):

/ are loaded into the register '
/’ asynchronously. PD =CPD x VCC® x fi + T (CL x VLG’ x fo) where:
When,Pf is HIGH, data enters the fi = input frequency in MHz CL = output load capacitance in pf

register serially at the Dy input and shifts fo = output frequency in MHz Ve = supply voltage in V
place to the right (Qg— Q1 — Qp, L {C x Vge? x fo) = sum of outputs
tc.) with each positive-going clock 2. For HC the condition is V| = GND to VcC
transition. This feature allows parallei-to- For HCT the condition is V| = GND to Vge = 1.5V
serial converter expansion by tying the
* Qpoutputto the R drput of tad ORDERING INFORMATION / PACKAGE OUTLINES
~ succeeding stage.

74HC / HCTI65N: 16-pin plastic DIP; NJ1package

The clock input is a gated-OR strugture 24HC /HCTI6ED:  16-pin SO-16; DJ1 package

which allows one input to be used as an

active LOW clock enable (CE) input. PIN DESCRIPTION

The pin assignment for the CP and CE

inputs is arbitrary and can be reversed PIN NO. SYMBOL NAME AND FUNCTION

for layout convenience, The LOW-to- . .

b HIGH wransition of input CE should only 1 T asynchronous parallel toad input (active LOW)
take place while CP HIGH for predictable a complementary output from the last stage
operation. Also, the CP and CE should be 7 7 4 T i the last sta
LOW before the LOW-to-HIGH transition | & Q7 ptgfoutput from the Jast 51202
of PL to prevent shifting the data when 2 CcP clock input (LOW-to-HIGH edge-triggered)
PLis released. 8 GND ground {oV)

. 10 Dg serial data input
APPLICATIONS 1112 13 14 el data inputs
ol ST 1 DgtoD arallel data inpu

® Parallel-to-serial data conversion 3,4,56 . 0 7 P

. 15 CE clock enable input {active LOW)

’ 16 vee positive supply voltage

/’
February 12, 1986 , 7-199 8530718 823%0
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signetics HCMOS Products.

Product Specification

8-Bit Parallel-in/Serial-Out Shift Register

74HC/IHCT165

110 SAGE
o, G1(SHIFT)
%0 U E Vee 1 —] 0, - c:‘uoaon
— 12—, 103
e (2] (5@ 13—o,
D4 E] Dy 14— 0, -:%- 30
o
o5 [ 12] 02 S by 2 0
165 -« —]o, o]
o e e 2
Qy b— AL
o2 3] o e A s
: ; 3
5 [T o] o, 1-—qgr -
" . [ .
9]0, Fig.1 Pin CP_CE Fig. 2 2] Fig. 3 IEC
anofs ] o configuration. | l2 T Logic symbol. 8 — logic symbol.
1297441 1287884 R M_
7287085
* : FUNCTION TABLE
" 12 }13 14 |3 4 5 6
%0 P4 [Pz 03 [Pa |95 {0 |07 OPERATING MODES INPUTS Q,, REGISTERS | OUTPUTS
1{PC 2L —
7 PU|TE|cP|Ds|Dg:Dy| Qg Q1-Qg | Q7 | Gy
10/ ] I [ } l ; l l oa—’ 7 parallel load LIX [X X L L L-L L H
8-BIT SHIFT REGISTER L X X |X H H HyH H L
L panaLLEL - N/ SERIAL- OUT A = —
15 {CE 119 serial shift HiLt |t |1 X L q0-95 9 | T
/{ H{L |1t h X H qp-as5 ag gs
L
4 ; faeiaes-t hold “do nothing” H|H X |X X ap q1-Gg a7 | q7
Fig. 4 Functional diagram. -
— H =HIGH voltage leve! q =lower case letters indicate the state
7 . h = HIGH voitage level one set-up time of tha referenced output one set-up
- / prior to the LOW-to-HIGH clock time prior to the LOW-to-HIGH
transition clock transition
. L = LOW voitage level X=don't care
! = LOW voltage level one set-up time 1 = LOW-to-HIGH clock transition
prior to the LOW-t0-HIGH clock
transition
Do 0y 02 03 Dy Cg Og 0y
‘ X\ X \QUINETH ~ %
Dl
3 s 3 3 s
@ o °o ) Do o r’o o Do o l’o osoo DSDQ osoo —D—01
O CP £F L cr" cPe. c:lvFF ¢ cr“ c'n c’r;
@ " " "o " " " N e [T
T ;
7I87442.3
Fig. 5 Logic diagram.

DC CHARACTERISTICSFOR 74HC
For the DC characteristics see chapter “HCMOS family characteristics”, section

Output capability: standard
lcoe category: MSI

7

7-200

“Family specifications’”,
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Signetics HCMOS Products ' Product Specificanon,
——Jon

8-Bit Parallel-In/Serial-Out Shift Register 74HC/HCT65
\

AC CHARACTERISTICS FOR 74HC

GND=OV:tr=tf=6ns;CL=50pF

\
Tamb (°C) TEST CONDITIONS
N - \
. . 74HC
SYMBOL | PARAMETER UNIT | Ve | WAVEFORMS
K +25 —40to0+85 | —40t0+125 v
min. | typ.| max. | min.| max. | min. max.
e ——
gl | pumion s IS - N E N FTN
PLH CE,CP100Qy, 8y, 1528 35 43 6.0
PHL/ | propasstiondelay || 50165 o A PR I
tpLh L1.Q; Gy 14| 28 35 43 6.0
o/ | oo ol R R N W T
PLH 071007, Q7 10} 20 26 131 6.0
e/ 19 75 95 110 2.0
tTHL output transition time 7 |15 19 22 {ns 45 | Fig.6
TLH 6 |13 16 19 6.0
cock pse width e s T | T
& 14 {5 | 17 20 6.0
paralieload pulse - e 2 2 A I P
width; LOW 14 | 5 17 20 6.0
. : 80 | 11 100 120 2.0
tsy ‘es'“t" ‘g;,"c_E 15 | 4 20 24 | fps 45 | Fig.9
- s 10 CF, 14 | 3 17 20 6.0
. 100 | 22 125 150 2.0
tsy “;E‘fo‘g';’ﬁ 20 |8 25 30 ns 45 | Fig.7
g 17 | 6 21 26 6.0
- 80 | 17 100 120. 2.0
] tg set-up time . .
ulL) R 16 | 6- 20. 24 ns 45 | Fig.9
CEwocr:CPiTE 00,1 2 12 20 6.0
. 80 | 22 100 120 2.0
tgy ”5‘”"",,%’ 16 | 8 20 24 ns 45 | Fig. 10
nto 14 | 6 17 20 6.0 -1
hold time _ 5 -3 5 5 2.0
th D¢ to CP, CE 5 -1 5 5 ns 45 | Fig. 9
Dy to PL 5 -1 5 5 6.0
‘ hotd time 3% | -3 45 | 85 20 | .
th PL,CEtwocP 7 -1 9 11 ns 45 | Fig.9
PL, CP 1o CE 6 -1 8 9 6.0
. 6 17 5 4 2.0
frmax Maximum clock pulse 30 | s1 24 20 MHz | 45 | Fig.6 .
fequency 35 | .61 28 .| 24 “6.0
/ 7-20T
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Signetics HCMOS Products ; Product Specification

®

8-Bit Parallel-In/Serial-Out Shift Register 7AHC/HCT165

DC CHARACTERISTICS FOR 74HCT
For the DC characteristics see chapter “HCMOS family characteristics”, section ‘*Family specifications™.

Qutput capability: standard
lgg category: MSI

Note to HCT types

The value of additional quiescent supply current (ﬂlcc) for a unit load of 1 is given in the family specifications.
To determine Ale per input, multiply this value by the unit load coefficient shown in the table below.

unit load

input coefficient

DgtoDy | 0.35
D,

N 0.35
cp 0.65 /
CE 0.65
FT 0.65

7-202
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Signetics HCMOS Products ’ Product Specificafion
8-Bit Parallel-In/Serial-Out Shift Register 74HC/HCT465

—

AC CHARACTERISTICS FOR 74HCT
GND =0 V;t, =ts=6ns; C_=50pF

. Tamb (°C) TEST CONDITIONS
W 74HCT
SYMBOL | PARAMETER UNIT | Vec | WAVEFORMS
+25 —401t0+85 | —40t0+125 Y
min. | typ. | max.| min.] max. | min. | max.
tpHL/ propagation delay . .
tPLH CE, CP 10 Oy, Oy 17 34 43 51 ns 45 | Fig.6
- tpH/  t Ppropagation delay .
Lk 1 " PT 10 a7,y 20 |40 50 60 ns 45 | Fig. 7
tpHL/ propagation delay .
Lk Dy to Oy, Oy 14 |28 35 42 ns 45 | Fig.8 .
THL output transition time 7 15 19 22 ns 4.5 Fig. 6
TTLH
clock pulse width i .
/ tw HIGH or LOW 20 |8 25 30 ns 45 | Fig.6
12
parallel load puise .
| 7 | | pri o 2 {9 25 | |30 ns |45 | Fig.7
w77/ ||| ser time 20 | 2 25 30 ns |45 | Fig.9
su Ds to CP, CE g
4 ey tme__, 20 |8 25 30 ns | 45 | Fig.7
fsu PLto CP, CE : -
- set-up time .
tsu(L) CE 1o CP: CP 1o CE 20 7 25 30 ns 45 | Fig. 9
set-up time . .
tsy Dp, to P 20 | 10 25 30 ns 45 | Fig. 10
% hold time _'1 .
th Dgto CP, CE; D to PL 7 ; 9 1 ns 45 | Fig. 9
hold time .
- _9 -7 . X
th PT. CE 10 CP: PT, CPt0 CE 0 0 0 A ns 45 | Fig.9
maximum clock pulse 44 21 .
fmax frequency 26 17 MHz | 45 | Fig.6
/’
7-203
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Signetics HCMOS Products

Product Specificafion

8-Bit Parallel-In/Serial-Out Shift Register

74HC/HCT165

AC WAVEFORMS

CP INPUT

1Z87088

Fig. 6 aneforms/showing the-clock (CP) to
output (Q or G7) propagation delays, the ciock
pulse width, the output transition times and the
maximum clock frequency.

PL INPUT 5

CP INPUT vy 't

- 0y ola7
ouTPUT

1287887

Fig. 7 Waveforms showing the parallel load
(P_%) pulse width, the parallel load to output
(Q7 or 57) propagation delays and the paralle!
load to clock {CP) set-up time, .

Oy NPUT V“"' /_—
7 _\\_—_—/

!
/ IPLH — tpHL

/
Q, ouTPUT vt

1287858

Fig. 8 Waveforms showing the data input (Dp,)
10 output {Qy or O7) propagation delays when
PLis LOW.

CE INPUT

Cr INPUT

) 12870891
Fig. 9 Waveforms showing the set-up and hold

times from the serial data input (Dg) to the

clock {CP), from the clock enabie input (LOW

<CE) to the clock (CP) and from the clock enable
input CE to the clock (CP).

Yu Loy

U neUT

7287880

Fig. 10 Waveforms showing the set-up and hoid
times from the data inputs Dg and D7 to the
parallel load input (PL}.

Note to Figs 6 and 7

The changing to output assumes internal Qg
opposite state from Q5.

Note to Fig. 9

CE may change only from HIGH-to-LOW
while CP is LOW,

The shaded areas indicate when the input is
permitted to change for predictable output
performance,

Note to AC waveforms.
(1) HC : Vg = 50%; V| =GND to Ve
HCT: Vi = 1.3V; Vi =GNDto3V.
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(54/74)574 D-Type Flip-Fic
o 8-bit —_—
e 3-state Pin Description

DO through D7 — Data inpus
QO through Q0 —Outputs

Do — Q0 . CLK —Clock
D1 Q1 . OC — 3-state output contro]
D2 — Q2
D3 p—- Q3
D4 — Q4
DS — Q5
D6 —— —— Q6 occiLk D | q
D7 —s — Q7 0o 1 1
0 0 0
cik —b % ; N6
a 0
oc 1 X X z
Function diagram. Function table.

\
Qo = Starus of Q output prior to occurrence of the positive-going edge of the clock input.

oo [] [] a0 58883
SO mr

o1 [] ] a1 rs 3 8

p2 ] [] Q2 p2[] 4 18 [ a1

03 [ [] a3 D3] ) ] Q2
D4 [] ] as D4[] ] a3 ;
os ] [ ] as D5 [] J a4 ‘

D 6 D6l 8 14171
6 [ [ a Os . 13+ Has
o7 [ [ ] a7 LI LIT
. N A ¥ N~ o
GND E 10 11 D CLK ~ a g S0
Pinout (top vic‘w) for DIP, SO, and FP packages. Pinout (top view) for PLCC and LCC packages.

3
el

e
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D-Type Flip-Flop ~

(54/74)574 n
ARSI
INDUSTRIAL GRADE VERSIONS
COMMERCIAL GRADE VERSIONS DEVICE PACKAGE STYLE
[ DEVICE * PACKAGE STYLE IDENTIFICATION [ DIP | so [pLcc]LcC| FP
IDENTIFICATION | Dip | sO [pecclicc| FP | - " TTL TECHNOLOGY
TTL TECHNOLOGY | 54ALS574 20
74ALS574 20 |20 [20 54AS574 20 )
74AS574 20 (2 |20 54F574 20 20
74F574 20 |20 |20 |20 5418574 20 | . 20
o CMOS TECHNOLOGY . CMOS TECHNOLOGY
[ 74AC574 2 |20 20 S4ACS74 20 20 |20
74ACT574 20 |20 20 54ACT574 20 20 |20
74HC574 20 |20 |20 54HC574 20
74HCTS74 20 |20 20 54HCT574 20
Available types and packages.
: Fod . T PO i thi o5
—~ 3\-‘.— o L - o
365
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Signetics

HCMOS Products

FEATURES b

® Synchronous counting and loading
® Two count enable inputs for n-bit
cascading .

Positive-edge triggered clock
Asynchronous reset

Output capability: standard

Icc category: msi

GENERAL DESCRIPTION

The 74HC/HCT161 are high-speed

Si-gate CMOS devices and are pin
compatible with low power Schottky
TTL {LSTTL). They are specified in
compliance with JEDEC standard no. 7.
The 74HC/HCT161 are synchronous
presettable binary counters which feature
an internat look-ahead carry and can be
used for high-speed counting.
Synd\rﬁnous operation is provided by
haying ait flip-flops clocked
simultaneously on the positive-going edge

/9( the clock (CP).
The outputs (Qg to Q3) of the counters

may be preset to a HIGH or LOW level.

A LOW leve! at the parallel enable input
(PE) disables the counting action and
causes the data at the data inputs {Dg 10
D3) to be loaded into the counter on the
positive-going edge of the clock (providing
that the set-up and hold time requirements

ZAHC/HCT161

Presettable Synchronous
4-Bit Binary Counter

Product Specification
. TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
——
propagation delay .
CP to Qp 19 20 ns
e/ _CPto TC 21 24 ns
tPLH MH to Q, Cp=15pF 20 25 ns
MRto TC Vee=5V 20 26 ns
CETtoTC 10 14 ns
frax maximum clock frequency 44 45 MH2
(of] input capacitance 35 35 | pF
power dissipation .
Cep capacitance per package notes 1 and 2 33 35 oF

GND=0V;Tamp=25°C:ty=t=6ns

Notes

1. CpD is used to determine the dynamic power dissipation (Pp in uW):
PD=Cpp x Ve x fi+ T (CL x VCC? x fo) where:

f; = input frequency in MHz
fo = output frequency in MHz
Z (CL x Veg? % fo) = sum of outputs

CL
vee

2. For HC the condition is V| = GND to VcC
For HCT the condition is V] = GND to VCC — 1.5V

ORDERING INFORMATION/PACKAGE OUTLINES

output load capacitance in pF
supply voltage in V

for PE are met). Preset takes place FAHC /HCTI6IN:  16-pin plastic DIP; NJ1 package
regardless of the levels at count enable MHC/HCTI61D:  16-pin SO-16; DJ1package
inputs [CEP and CET).
{continued on next page}
U 9 2 4 5 &8
[ [16] vec S S
PE Dp Oy Dp D3
; cr[7] 5] Te rAees
°
I 4] % 10— CET
o [d} - 3] 04 TC 15 3 I= |
. 161 . = ] bt
2 E : E] 2 1=—0f MR -~ 23
o3 [¢] mEH Qg 0y Q7 03 p - |12
‘?:E -‘-E‘ ceT ‘L 3 2 n ‘_— 1
eo[d] © gy D8 i N fuianis ‘ acTas :
- e j} " .’ . pr—
Fig. 1 Pin configuratiog” ) Fig. 2 Logic symbol. Fig. 3 IEC logic symbol. \
. - e

Februasy 12, 1986
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Signefics HCMOS Products

Product Specificqr .

Presettable Synchronous 4-Bit Binary Counter

74HCHCTMHN

3 . Ja s s
Do {07 {02 |03
L—FE-—‘—O PARALLEL LOAD CIRCUITRY .
10 ]cet
43@1
INH D vciis
2jcP CP BINARY COUNTER —
ER_ olRp
Qg 10y |02 |93
4 13 12 n 1293618
Fig. 4 Functicnal diagram.
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1 MR asynchronous master reset {active LOW)
2 ce clock input {LOW-to-HIGH, edge-triggered)
3,4,5, 6/, Dgto D3 data inputs
7 7 CEP count enable input
8 GND / ground (0 V)
9 PE_ parallel enable input {active LOW)
10 CEJ/ cqunt enable carry input
14,13,12,11 | doto Q3 flip-flop outputs
15 TC terminal count output
16 | Vee positive supply voltage
FUNCTION TABLE
INPUTS QUTPUTS
OPERATING MODE
X MR | cp | CEP | CET| PE | Dy | Qp TC
reset (clear) L X X X X X L L
parallel load : ; )): § : | ll-i ','
count H t h h h X count | *
hoid .H X |1 X | h | X | an .
{do nothing} H X X h X Qn

Note to function table
* The TC output is HIGH when CET is HIGH and the counter is at terminal count (HHHH).

HIGH voltage level
HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition

LOW voltage level

LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition
lower case letters indicate the state of the referenced output one set-up time-
prior 10 the LOW-to-HIGH CP transition

don’t care ,

LOW-to-HIGH CP transition /'

- aQ~r-TxI
WU

7-177

GENERAL DESCRIPTION (Cont'd.) )

A LOW level at the master reset input
{MR) sets all four outputs of the flip-flapg
(Qg to Q3) to LOW level regardiess of thy
leveis a1 CP, PE, CET and CEP inputs {thyy
providing an asynchronous clear function\’

The look-ahead carry simplifies serial
cascading of the counters. Both count
enable inputs (CEP and CET) must be
HIGH to count. The CET input is fed
forward to enable the terminal count
output {TC). The TC output thus enablwi
will produce a HIGH output pulse of a
duration approximately equal to a HIGt|
level output of Qq. This pulse can be usul
to enable the next cascaded stage.

S1G-37
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Signetics HCMOS Prodiucts

Product Spectoro-

—

Presettable Synchronous 4-Bit Binary Counter

TAHC/IHCT4¢

Fig. 5 State diagram.

CEP

i‘
51

CET

1)

a,

I

a2

CH]

1
1
L

Tc

I 1

two; inhibit.

12
|

reset  preset

1314
|

5 0

1

2

inhibit

count

I2RIEE

Fig. 6 Typical timing sequence: reset outputs to zero; preset to
binary twelve; count to thirteen, fourteen, fifteen, zero, one and

Do By 02 03
v \‘7
ceT —D '
cep [l
H ! 1
h
b of— b of- o
c» —Do——--—o FF o ¢
| ) s .
fp Ro Rp
] T
1 _[>c { 1 1
Og 0y 02 1290830 L] e

Fié. 7 Logic diagram.
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Signetics HCMOS Products -

Product Specification

Presetiable Synchronous 4-Bit Binary Counter

74HC/HCTH

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see chapter “HCMOS family characteristics”, section “Family specifications”.

Qutput capability: standard
Icc category: MSI

AC CHARACTERISTICS FOR 74HC

GND=0V;t =1=6ns;C_=50pF

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | Voo | WAVEFORMS
+25 4010 +85 | —40to +125 v
min. | typ. | max. | min. | max. min. | max.
o/ 61 | 190 240 285 2.0
TPHL/ | propagation delay 22 |38 a8 § |ns |45 |Fig.8
PLH 10 &n 18 | 32 41 48 6.0
i 69 | 215 270 325 2.0
tHL/ | Propagation delay 25 | 43 54 65 |ns |45 |Fig.8
tPLH to 20 {37 46 55 6.0
tPHL propagation delay gg 3;0 ggs 2:1‘15 ns fg Fig. 8
MR to Qn 18 | 36 a5 54 6.0
/ propagation delay gg 220 275 330 2.0
PHL rop: 44 55 66 | ns 45 | Fig.9
MRt TC ; 18 |37 a7 56 6.0
PHL/ propagatish delay . ?g 1330 ;go 355 ns §:g Fig. 10
Ly CET o TC 10 |26 33 38 6.0
/ . 19 |75 95 110 2.0
:THL | output transition time 7 15 19 22 1| ns 45 | Figs8and 10
TLH 6 |13 16 19 6.0
clock pulse width 110 |22 120 168 20
W 22 |8 28 33 ns 45 | Fig.8
HIGH or LOW 19 |6 24 28 6.0
master reset pulse 80 |19 100 120 2.0
w ) ster 1 6 |7 20 24 ns 45 | Fig.9
width; LOW 14 16 17 20 6.0
cemoval time 100 {19 125 150 2.0
t Mo 20 |7 25 30 as 45 | Fig.9
rem MR to CP 17 |6 21 26 6.0
seteup time 80 |25 100 ;20 2.0
t - 16 |9 20 4 ns 45 | Fig. 1
* Dn to CP 14 |7 17 20 6.0
set‘up time 100 430 125 ;go 2.0
L etiup ti 20 {11 25 ns 45 | Fig 11
su PEtoCP 17 |9 21 26 6.0
setp time 170 | 47 215 255 20
1 -Up, 34 117 43 51 ns 4.5 Fig. 12
U CEP, CET to CP 20 |14 32 a3 6.0
hold time 0 -14 0 0 2.0
th Dy, PE, CEP, 0 |-5 0 0 ns 45 | Figs11and 12
CET 10 CP 0 |4 0 0 6.0
. 46 |13 36 30 2.0
frmax maximurn clock pulse 23 |40 | 18 15 MHz | 4.5 | Fig.8
equency 27 |48 g 21 18 6.0
7-179
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Signetics HCMOS Products . Product Specification
Presettable Synchronous 4-Bit Binary Counter 74HC/HCT144

DC CHARACTERISTICS FOR 74HCT
For the DC characteristics see chapter *“HCMQS family characteristics”, section *Family specifications”.

: QOutput capability: standard
log category: MSI

s Note to HCT types

The value of additional quiescent supply current (algcl for a unit load of 1 is given in the family specifications.
To determine 8lcc per input, multiply this value by the unit load coefficient shown in the table below.

,
UNIT LOAD UNIT LOAD
INPUT | COEFFICIENT INPUT COEFFICIENT
’ MR 0.95 D 0.25
cP 0.80 CET 0.75
CcEP 0.25 PE 0.30
. 7

AC CHARACTERISTICS FOR 74HCT
GND =0 V;t,=t;=6ns;C|_ =50 pF

Tamb (°C) TEST CONDITIONS

: 78HCT
» SYMBOL | PARAMETER UNIT | Vee | WAVEFORMS
‘ ! +25 —40to+85 | —40t0+125 v
’ J// min. | typ. | max. | min. { max. { min. | max.
7 ~ 7 -

:{;”LH[-; "gg’fg*‘g:" gelst) ~ 23 |43 54 65 |ns  [45 |Fig.8
' et/ ropagation dela '

‘- A R et St 28 | 48 60 72 |os |45 |Fig8

’ il | PR 29 | 46 58 68 |ns |45 |Fig0

PHL | PR anen delay 30 | 5t 64 77 {ns |45 |Fig9

:;E:E/ 5 n el 17 | 35 44 53 |ns |45 | Fig. 10

! :-Tr'::/ output transition time 7 4°TS 19 22 |ns |45 | Figs8and 10

W Sneh or LGN, 2 |7 28 33 ns |45 | Fig.8
' tw it 20 | 10 25 30 ns |45 | Fig.9

Tem | e ie 20 |6 25 30 ns |45 | Figo

tsy : ”l;:“t’;'{.f,’f 18 | 8 23 27 ns 45 | Fig. 11

tsu PErch 3 (17 38 45 ns |45 | Fig. 11

%y e R 10 P a0 | 17 50 60 ns |45 | Fig.12

hold time :
th Dy, PE, CEP, o | -7 0 0 ns |45 | Figs11and12
CET to CP )
tmax | ooy P 23 | 4 B8] |15 MHz |45 | Fig.8
7-180
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signetics HCMOS Products

Product Specification

Presettable Synchronous 4-Bit Binary Counter 74HC/HCT161

AC WAVEFORMS

P INPUT

Fig. 8 Waveforms showing the clock (CP) 1o outputs {Qn. TC)
propagation delays, the clock pulse width, the output transition
times and the maximum clock frequency.

R INPUT

CP INPUT

Q,.7¢
ouTPUT

VM("
7253623
Fig. 9 Waveforms showing the master reset (MR) pulse width,

the master reset to output (Qp, TC) propagation delays and
the master reset to clock (CP) removal time.

/

CET INFUT

TC QUTPUT

7293822

Fig. 10 Waveforms showing the input (CET) to output {Tc)
propagation delays and output transition times.

1293020

Fig. 11 Waveforms showing the set-up and hold times for the
input {Dp) and parallie! enable input PE.

CEP,CET
INPUT

CP INPUT

Fig. 12 Waveforms showing the CEP and CET set-up and
hold times. /

7203010 |

Note to Figs 11 and 12

The shaded areas indicate when the input is permitted to-
change for predictable output performance..

Note torAC waveforms

(1Y HC : V= 50%; V= GND to V(.
HCT: Vpp=1.3V; V| =GND to 3 V.

7-181
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Solid
State

RGAA

CD54/74HC164
CD54/74HCT164

High-Speed CMOS Logic

DSt -4

082 -2
Type Features:

m Buffered Inputs

Vec =14
cxo=7

SZC/S-SOQSQ

FUNCTIONAL DIAGRAM

= 8-Bit Serial-In/Parallel-Out Shift Register

| Asynchronous Master Reset
M Typical fuax = 60 MHz @ Vec =5V, C = 15pF, Ta=25°C

The RCA-CD54/74HC164 and CD54/74HCT164 are 8-bit
serial-in parallel-out shift registers with asynchronous reset.
Data is shifted on the positive edge of Clock (CP). A LOW on
the Master Reset (MR) pin resets the shift register and all
outputs go to the LOW state regardless of the input conditions.
Twb Serial Data inputs (DST and DS2) are provided, either one
cag be used as a Data Enable control.

The RCA CDS54/74HC164 are supplied in 14-lead ceramic
dual-in-line packages (F suftix). The CO74HC/HCT164 are
supplied in a%-lend plastic dual-in-line plastic package
(E suttix) and in 144ead dual-in-line surface mount plastic
packages /(M suffix). The CD54/74HC/HCT164 are aiso
supplied,in chip form (H suffix}.

-

D31
1

DS2
2

vee GND
¢ 27

]

Familly Features:

8 Fanout (Over Temperature Range):
Standard Outputs - 10 LSTTL Loads
Bus Driver Outputs - 15 LSTTL Loads
s Wide Operating Temperature Range:
CD74HC/HCT: 40 to +85° C
w Balanced Propagation Delay and Transition Times
s Significant Power Reduction Compared to LSTTL Logic ICs
® Alternate Source is Philips/Signetics
e« CD54HC/CD74HC Types:
2to 6 V Operation
High Noise Immunity:
Nz 30%,Niw=30% of Ve, @ Vec=5 V
8 CD 54HCT/CD74HCT Types:
4.5 to 5.5 V Operation
Direct LSTTL Input Logic Compatibility
Vu=0.8 V Max., Vin=2 V Min.
CMOS Input Compatibility
I|$1 uA @ Vo._, VOH

oo g
e

g_

£—

AT 1T

P

B

3
cP Go Qy Q3

10- 13

Qe

11 12
os as

92CM-3830IR2

’
0

Fig. 1- Logic diagram for the CD54/74HC164, CDS4/74HCTI64.

Trademark(s)®Registersd
Marca(s) Registrada(s)
Printed in USA/4-86
Supersedes issue

dated 1-85.

r dby RCAis 0 b and reliable.

no yis by RCA for its use; no¢ for any
infringgments of patents ar other rights of third parties which may
resujyfrom its use. No license is granted by implication or otherwise
under any patsnt or patent rights of RCA.

File Number 1658

RCA-85.




CD54/74HC1g4
File No. 1658 CD54/74HCT 164

MODE SELECT — TRUTH TABLE

Operating Inputs Outputs
Mode MR | cP [Ds1 Ds2| Qo[ a1 — a7
Reset (Ciear) L X X X L L — L
H J- ! { L Qo ~— Qe
H| | h | L |QQ — g
Shift Hl /L {bh 1| LJg — q
HlJSln h|{H]|g — Q
H=HIGH voitage level. 826s-38s00m:
h=HIGH voltage lével one setup time prior to the LOW-to-HIGH
clock transition. FLIP FLOP DETAIL

L=LOW voitage level.

I=LOW voltage level one setup time prior to the LOW-to-HIGH
clock transition.

q=Lower case letters indicate the state of the reference input
(or output) one setup time prior to the LOW-to-HIGH
clock transition. .

Y X=Don't care.
-/~ =LOW-to-HIGH clock transition.

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vce):

(Voltages referenced t0 grouNd) . ... ..u et eeeeenennasioseociasrotsaeennssesssonnnnsoennnnnen Geteveecenasenanan -05to+7v
DC INPUT DIODE CURRENT, Iy (FOR V; =05V OR V) D Veet0.5 V) 1 iueneiietsnenrnrennenasansosencessaseonraneasnnns 120 mA
DC OUTPUT DIODE CURRENT, lox (FOR Vo <05V OR Vo > Ve 0.5 V) tvitnrennsenensnensnenensnnencenaneaneanannnnns 220 mA
DC DRAIN CURRENT, PER OUTPUT (Ig} (FOR 0.5V < Vo K Ve + 05 V) it iiiiiniiiii ittt e eaaianenraanennanss 225 mA
DC Ve OR GROUND CURRENT (Ior) e vet e taeaneseennenennassasasiassssesecssaeseensssenesssiasesnsesnennsss .250mA

POWER DISSIPATION PER PACKAGE (Pp):
FOr T = —4010 +80% C (PACKAGE TYPE E) 4. tuuneittueennaseenasnsesaensnsensossenessenenncnnsesnaanseenesensnes 500 mw
4 FOrTa++6010+85°C (PACKAGE TYPE E) +.uuurvinsasaeeeannsinneannsnnesnnanennnns Derate Linearly at 8 mW/*C to 300mw
FOr Ty = -5510 +100°C (PACKAGE TYPE F. H) 1 ittt tventanesonsusnsensnenenensosensnneessnesnesenenseneenearssnns 500 mw
~ For Ta= 410010 +125°C (PACKAGE TYPE F. H) «evvutrntenensoneanensossssnvasanesonncnns Derate Linearly at 8 mw/*C to 300 mW
/ FOr Ta= 4010 +70° C (PACKAGE TYPE M) L. .. i ittt et e e e e e e e e 400 mwW
FOr Ta= +7010+125° G (PACKAGE TYPEM)  _....iieeieesieen st e, Derate Linearly at 6 mW/° C to 70 mwW

. OPERATING-TEMPERATURE RANGE (T,):
PACKAGE TYPE E M .ottt ittt iieaniaeensateuaesenenrnsesasenseneenneaneeasanesesesonsns veo.. ~40t0 +85°C
PACKAGE TYEBE F H O W I D . RN, . €. VA7 A UIT & V... -55to +125°C
STORAGE TEMPERATURE (Tsig) « vt vttt eeaeeneauaaaaunssesneennsnnenssnsssesenennesossnssnasnesessesnasnannns -65 to +150°C

LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16'2 1/321in. (1.59 £ 0.79 MM) frOM CAS8 08 108 MAX. .« . 4 e s e s ev st nennsonnenennnenennonenssnasesansnnonnnis +265°C

Unit inserted into 8 PC Board (min. thickness 1/16 in.. 1.59 mm)
with solder contacting lead tips only

RECOMMENDED OPERATING. CONDITIONS:
For maximum reliabllity, nominal operating conditions should be selected so that operztion is always within the tollowing ranges:

LIMITS
CHARACTERISTIC MIN, MAX. UNITS
Supply-Voitage Range (For Tx=Full Package-Temperature Range) Vcc:* - - !
CD54/74HC Types 2 6 . !
v
CD54/74HCT Types 4.5 5.5 !
DC input or Output Voltage V), Vo . 0 Vee v |
; Operating Temperature T,:
COD74 Types -40 +85 o C
CD54 Types . -55 +125
" Input Rise and Fall Times t,, 4
at2v 0 1000--
b at4sv o 500 ngxe,
at6Vv 0 400
“Unless otherwise specified, all voltages are referenced to Ground.
/’

RCA-86 .



CD54/74HC164 . File No. 1658
CD54/74HCT164
STATIC ELECTRICAL CHARACTERISTICS
f CD"H&‘IWCDS‘HC‘I“ COT4MCT164/CDS4HCT 164
TEST T4HC/S4HC 74HC S4HC TEST T4HCT/SAHCT | T4HCT | seMCT
CONDITIONS TYPES TYPES | TYPES | CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC J
-4/ ~58/ ~40/ -85/
«25°C +25°C
\ /) lo Veo +85°C +125°C v Vece +85*C ~125°C
\4 mA v v v
1{Min | Typ |Max | Min {Max | Min | Max Min |Typ [Max [ Min | Max | Min {Max
High-Level 2 [1WS5]—~ |~ J15|=}|15] = 45
Input Voltage Vi 45 395| — | — (35| — j315( — - ol2 |—fJ—]2]~]21]=
6 142 — | — [42] — |42]| — 85
Low-Leve! 2 |~} ~|05|—=]os|—~]os 45
Input Voltage  Vy_ 45 | — | — [1.35] — {135} — {1.35 - to |~ —{08)—|08]— los
/ 6 |~ | — 18— 18] =1}18 55
High-Level Vi, 2 19| = (= 119~ |19]~ Vi
Output Voltage Vo or -0.02 45 (44 | — 1 — (44 | — |44 | — or 45 |44 | — | — a4 | — a4 | —
CMOS Loads Vis 6 1891~ |— (59|~ |59~ Vin
Vi : Vi
TTL Loads or -4 45 {308 — [ — [388| — {37 ] = or 45 1388} — | ~ [384] — [a7 | —
, Vim -5.2 6 1548) — | — [s34} —~ |52 | — Vin
Low-%el Vi, 2 = |=Jor|~jor|—las| v,
Output Voltage Vo, {  or 002 45 |~ | = |01 } = {01 {— |01 or 45 [~ |~ o1 | — 101 |~ o1
CMOSloads _,| Vi 6 |— = Jot|—=1do1]|— |o1 Vin
~
’ Vi § Vig
" TTLLoads / or 4 45| |- o~ o3|~ |oa]| o [a5|—|— Jozs|~ [oas| = [oa
‘ Vin 5.2 6 [~ |~ {026]— [033f{— |04 Vin
Input Leakage Vee V&t"ayge
t
Current or 6 — = [0V~ |1 | =] st bev::en SS |~ — [01] — |21 ]| — 1
&
Gnd Gnd
Quiescent Vee Vee
Divice or 0 6-«8—80—1600!55—-—8—&—160
Current lee Gnd Gnd
Additional 45
Quiescent Vec2t | to | — {100 {360 | — [450 | — 490
Device Current 585
per input pin:
Tunitiosd Ak’
“For dual-supply systems theoretical worst case (V, = 2.4 V. Vee = 5.5 V) specification is 1.8 mA,
;
HCT (nput Loading Table
input Unit Loads*®
.| Date Shift-in {1,2) 0.3
M 0.9
Clock 0.7

“Unit Load is A lec limit specified in Static Characteristic Chant,

e.g.. 360 uA max. @ 25°C.

-RCA-87




CD54/74HC1

RCA-88
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Flle No. 1658
CD54/74HCTY
SWITCHING CHARACTERISTICS (Vec=5 V, Ta=25°C, Input t, t=6 ns)
Typical
CHARACTERISTIC CL SYMBOL UNITS
pF S54/7T4HC S54/TAHCT '
Maximum Clock Frequency 15 faax 60 54 . . MHz
Propagation Defay: CPto Qg, Qn to Qn+1 15 truw, tov 14 15 ns
. MRtoOn 15 tore, " 16 ns
Power Dissipation Capacitance -— Cro" 47 49 pF
Cep is used 1o cetermine the dynamic power consumgtion, per device.
Pp = Cpo Vec? i+ I (Cy Veg? 1o} where:
fi = input frequency.
fo = output frequency.
Cy, = output Ioad capacitance.
Ve = supply voltage. -
/
PREREQUISITE FOR SWITCHING FUNCTION
25°C -40°C 10 +85°C ~55"C to +125°C
CHARACTERISTIC SYMBOL Vee HC HCT 74HC TAHCT S4HC S4HCT UNITS
Min. | Max. | Min. | Max. | Min. | Max. | Min. [Max. | Min. | Mex. | Min. Max,
Maximum Clock 2 6 = — - 5 — - 2 4 - - —_
F'requency faax 45 30 - 27 - 24 N 22 - 20 - 18 bt MHz
6 B | -] =] -]} o= =]l2a|-]=1]-
MR Pulse Width 2 |~ =} —j15] =-|=|=-]o]|~-]|=1]=
/ tw 45 2] =t | -t ]| -]z |-—|18 -l | - ns
~ 6 10 <= - | 13 - |- — | 15 - | - -
CP Pulse Width 2 80 f — |- =}100] — ||~ w20 -=-]~1|=
tw 45 16 - 18 - 20 - 23 - 24 - 7 - ns
6 14 - | - - | 17 - - -] 2 - | - -
Setup Time 2 jeol—|[—-]=lm)l-]-|==]eo|-1=1]-=
tsu 45 12 ~ | 12 — |15 - | 15 -] 1 - 118 - ns
6 10 - | - - |13 - | - — |15 - | = -
Hold Time 2 4 - -— - 4 —_ —_ F- - —- -
) Y 45 4 - 4 - 4 £ 4 - 4 - 4 - ns
6 4 - - - LY - - 4 - -_ -
MA to CP 2 80 | — b=t =1100) — ] | ~-f1m] =]} }e
Removal Time trem 45 16 - 16 - 0 = 20 - 24 - | -}
i [ 14 - |- - |17 - | - - |2 - - -
1 -, 14
051 — — VcC
os2 2] 2 o
ol 12 s
; 4 1
QY — b Q5.
i 1 0.
rd LY. o "~
- «
. ono 1 v Peer .7
P v Lo M?‘Ef‘:: - el .
TERMINAL ASSIGNMENT" &=




CD54/74HC164

Flle No. 1658
CD54/74HCT 164
SWITCHING CHARACTERISTICS (C.=50 pF, Input t,, t= 6 ns)
5°C -40°C to +85°C -53°C o +125°C
CHARACTERISTIC SYMBOL Ve HC HCT T4MC T4HCT S4HC S4HCT UNITS
Min | Max. | Min | Max. | Min | Max | Min. | Max | Min | Max, | Min | Max
Propagation Deiay, tem - 170 - - - | 212 - - — 255 - -
CP to Qo, tova, 45 - M - k] —_ 4 - 45 - 51 - 54
Qn to Onet — 20 - - - % - - — 49 - -
MR 10On 2 — o) | =t ~]s| — -} =20}~ |~=]"
45 - 28 - 3 - 35 - 46 - 42 - 57
Ly 8 - 24| - | -1 =13 - | - - {3 | = | -
Output 2 — 75 _ - - bS] —_ - — 110 -_ -
Transition Time trem 45 —_ 15 — 15 - 19 — |19 - 7] - 2
e, 6 b 13 - - - 16 - - - 19 - -
tnput Capacitance C - - 10 = 10 -~ w0 - | w0 - 10 - 10
/
T ition times, propagation delay times, setup, hold times, and removal times.
os2t1 INPUT LEVEL . INPUT LEVEL
Y/ g
/ — GNO - GND
ANY
— INPUT LEVEL OQUTPUT
cP
= GND
c - . INPUT LEVEL
/ 92cs-383871 cp Vs
— GND

cpP

ANY
ouUTPUT

-
.

92CS-3T96TAI

oszm——]b— AW

150, *hy
03112} vs 7(.. = ol

1 suy th

-—=iNPUT LEVEL
. 6ND

— INPUT LEVEL
8ND

— INPUT LEVEL

9208 =-37984
$S4774MC | SATANCT
IPUT LEVEL Vee- av.
SWITCHING YOLTAGE. Vg nvee | v
w e S
-5-

cr £a X

GND
92CS-3839%%

[N
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Signetics

HCMOS Products

FEATURES

s Output capability: standard
¢ | category: SSI

GENERAL DESCRIPTION
The 74HC/HCTOO are high-speed
Si-gate CMOS devices and are pin
compatible with low power Schottky

. TTL (LSTTL). They are specified in
compliance with JEDEC standard no. 7.
The 74HC/HCTOO provide the
2-input NAND function.

e

7AHCHCT00
Quad 2-input NAND Gute

Product Specification
TYPICAL
SYMBOL | PARAMETER CONDITIONS UNIT
HC HCT
tpHL/ propagation delay C_=15pF
tPLH nA, nB tonY Veg=5V 7 8 ns
C input capacitance 3.5 3.5 pF
power dissipation F
Cep capacitance per gate notes 1and 2 | 22 22 P

GND =0V; Tamp=25°C; tr =ty =6 ns

Notes

1. Cpp is used to determine the dynamic power dissipation (Ppy in uW):
Pp=Cpp x VCC* x fi + £ (CL x Vo©? x fo) where:

fi = input frequency in MHz
fo = output frequency in MHz

CL = output load capacitance in pF
VCC = supply voitage in V

Z (C x Vi? x fg) = sum of outputs

2. For HC the condition is V| = GND to Vcg
For HCT the condition is V| = GND to Vo - 1.5V

/
7 ORDERING INFORMATION/PACKAGE OUTLINES
* MHC/HCTOON: %4-pin plastic DIP; NH1 package
C—. / HMHC/HCTO0D: 14-pin SO-14; DH1package
. PIN DESCRIPTION
- PIN NO. SYMBOL NAME AND FUNCTION
1,4,9,12 1A 10 4A data inputs
2,5,10,13 1B t0 4B data inputs
3,6,8 11 1Y t0 4Y dats outputs
3 7 GND grouind (0 V)
14 Vee pasitive supply voltage *
e v]3 )
1 ————
" E U 4] Vee —LED*_— 2 | s 2
P—
g6 5 I PO | < .
w [3] . [72] «a _s5j28 — 5|
‘ [
2A E 00 E 4y _9]3a avls e N
2 5] [10] 28 _of3s —
5 12
v [o] [9] 3a 12 Jaa R NI
. 4y in P
ano [0, 3] av —ILZDO_ [ 1287001
’ 7287400,
1287404 )
Fig. 1 Pin configuration. Fig. 2 Logic symbol. Fig. 3 IEC logic symbol.
February 12, 1966 7-3 8530116 82392

S
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Sigretics HCMOS Products Product Specification
—_—
Quad 2input NAND Gate 74HCHCT0p
—_—
FUNCTION TABLE
1]1a INPUTS OUTPUT
— als
218 nA nB nY
_—"' 28 rad ] L L . ]
= H
= " . L H H
_8l3a wls v H L H
0l38 £ . H H L
1207497
12 [4n H = HIGH voltage level
T fes avin L = LOW voltage level
12874011
Fig. 4 Functional diagram. Fig. 5 Logic diagram {one gate).

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see chapter “HCMOS family characteristics”, section **Family specifications’.

Qutput capability: standard
Icc @ategory: SSi

4

AL CHARACTERISTICS FOR 74HC

/GND--OV; te = t <6 ns; C_ = 50 pF

. Tamb (°C) TEST CONDITIONS
74HC
SYNBOL PARAMETER UNIT | Voc | WAVEFORMS
+25 ~40to+85 {—40 to +125 Vv
min. | typ. | max. | min. | max. | min. | max.
. 25 190 115 135 2.0
tPHL/ propagation delay 9 |18 23 27 |ns |45 |Fig6
PLH BN 7 |15 20 23 6.0
19 |75 95 110 2.0
trH/ output transition time 7 185 19 22 ns 45 Fig. 6
tTLH 6 |13 16 19 6.0
7-4

B
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signetics HEMOS Products - Préduct Specitication

Quad 2-Input NAND Gate 74HC/HCTO00

pC CHARACTERISTICS FOR 74HCT
for the DC characteristics see chapter “HCMOS family characteristics”, section *“Family specifications”.

Output capability: standard
Igc category: SSi

Note to HCT types

The value of additional quiescent supply turrent {a1ge) for a unit load of 1 is given in the family specifications.
To determine Al per input, multiply this value by the unit foad coefficient shown in the table below,

i it load
. unit loa
nput coefficient
nA, nB 2.20

/

AC CHARACTERISTICS FOR 74HCT
GND=0V;t, =ty=6ns; C|_=50pF

Tamp (°C} \ TEST CONDITIONS
74HCT '

SYMBOL | PARAMETER : : UNIT | Voo | WAVEFORMS

/ +25 —401t0+85 | —40 10 +125 Vv

/ | min. | typ. | max. | min.| max. | min. | max.
tpHL/ - propagation gelay ) .
oHL e ngxgen # |10 fe 24 28 | ns 45 | Fig.6

= / -

gth output’transition time 7 |15 19 22 | ns 45 | Fig.5

SIG-5
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Signetics HCMOS Products Product Speciﬁc‘qic:__
Quad 2-Input NAND Gate 74AHCHCTOGy
AC WAVEFORMS

nA, nd INPUT

nY OUTPUT v !t

7296008 tTHL e - T

/
Fig. 6 Waveforms showing the input (nA, nB) to
output {nY) propagation delays and the output Note to AC waveforms
transition times. ) {1) HC : V) = 80%; V| = GND to Vcg.
HCT: Vi =13V;V;=GNDto3V.
/
7
/
~
// .
d
e .
7-6
A
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File No. 748
m@ HD Digital Integrated Circuits
- Monolithic Silicon
gg,'i'gi fgate High-Reliability Slash(/) Series
CD4040A/...

BTV “Tn - rama i

w

High-Reliability COS/MOS
12-Stage Ripple-Carry
Binary Counter/Divider

prr{> L4
q l% e For Logic Systems Applications in Aerospace,
[ FTEETETSTE Military, and Critical Industrial Equipment
> v _".”;il‘_‘#i Features:
I 8 Medium-speed operation . . . . | 5-MHz (typ.) input pulse rate at
VDD-Vss =10V
& Low "high”'- and “low" devel output impedance . . . . . . 750

{typ.) at Vpp—Vss = 10 V and Vpg =05V

= Common reset
Ly ®  Fully static operation
® All 12 buftered outputs available
e 2 Low-power TTL compatible aiz—1e 16 }— vpg
06—f2 15 |—an
A CD4D40A “Slash” (/) Series are high-reliability COS/  Applications: T ¥\ e iR
i3 integrated circuits intended for a wide variety of logic n FrgqUenw.diyiding circuits 0a—]s VEW |, s
tion configurations in aerospace, military, and critical ® Time-delay circuits 3—16 i —r
Ptrial equipment. The CDA4040A consists of an input- ® Control counters °2:; ': !
f2-shaping circuit and 12 ripple-carry binary counter ) ‘s
. Resetting the counter to the all-0’s state is accom- M 35| GNMENT
d by a high-level on the reset line. A master-slave flip- CD4040aK
p configuration is utilized for each counter stage. The $2€5- 22901
# of the counter is advanced one step in binary order on .
fnegative-going transition of the’ input pulse. All inputs P
doutputs are fully buffered. ‘vo
¢

s devices are electrically and mechanically identical with
frdard COS/MOS CD4040A types described in data bulle-
624 and DATABOOK SSD-203 Series, but are specially INPUT PULSE v
sonpy HPeessed and tested to meet the electrical, mechanical, and SHareR
griionmental test methods and procedures established for
grroelectronic devices in MIL-STD-883.
' :”packaged types in the CD4040A “"Slash” (/) Series can

supplied to six screening levels — NN, 1R, N, 12, /3,. 16
- which correspond to MIL-STD-883 Classes “A", B,

RESET®

(1] =
Q) OUT » (GNCLXR)

> o9
’.

-t

PRWOLON B maorc

i S ,-“C". The chip versions of these types can be supplied to ¢ wouTs
- screening levels — /N, /R, and standard chip. For o de- . 3 TO 208
: tion of these screening levels and for detsiled informa- = STAGE
- WY on test methods, procedures, and test sequence em-
6w Wec with high-reliability COS/MOS devices, refer to F_ smoes *
sacs-cores MY Reliability Report RIC- 1028, “High-Reliability COS/ ® R=HIGH DOMINATES (RESETS ALL STAGES)
W CD4000A Slssh (/] Series Types”. AmyT?ggug‘ggu NecaTivE Sowe
¥ ADVANCES ONE BINARY COUNT ON
X NEGATIVE ¢ TRANSITION (4096 TOTAL
¥ a listing of the Screening Level Options available for BINARY COUNTS). 92Cu-20748M
. 14—Noise immunity. h packaged devices and chips, and for a description of the Fig. 1—Logic diagram of CD40404 input pulss shaper and
s 1 of 12 stages.
461 1173
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CD4040A Slash (/) Series Filg 748
TN R b : R
COS/MOS high-reliability integrated circuit part number, see  Table Il — Description of RCA I1C High-Reliabiljty Part) ELECT
followi . - t
the following page Packaged Device, CD4040AD/IN . I
The CD4040A “Slash™ (/) Series types are supplied in 16- CDA4040A D JIN .3 RiST
lead dual-in-line ceramic packages {’D* suffix), in 16-lead < N N
ceramic packages (“K’ suffix}), or in chip form (“H” Package ~
suffix). Suffix Screéi -
Letter Level 4 i o Device
Type D = Dual-in-Line /1N -
Designation Ceramic ne & gasion/Pack
K = Ceramic Al * o
Table I — Available Options iIndicated by Check (/) Mark Flat-Pack 7 ative
/3 3 ;:
/4 A =
Package Chip Version, CD4040AH/N e e
16.Lead  |16-Lead -907% ‘-’SJ 'ﬂ\\ 5 - A
Part Sereening Level Dual-in-Line |Ceramic K -
Number 9 Ceramic Flat-Pack Package . wioid ValtagE ™
. (“D”" Suffix) |("K" Suffix) Suffix S“’L“e"'lng i} e
eve ot
Packaged Device Letter L
N NN \/ \/ vl E;:‘V,'"?.':".’.:.-, ‘
Custom R . \/ OeEjton __
T H = Chi S Appendy >
fP4B4pAK, ISTRT 4 v v Desiy:aetion Vers?or:p ;;‘ g Licol
CD4040AD |Equivalent (72 v v 9 A1 O Cur
1o MIL.STD- {/3 v v JGhanoe!
883, Class  [/a v v 3 .
I e .
e Test, 100,
Chip {“H" Suffix) e ot
| /N v i S~
CD4040AH | Custom - -
L N .
Standard Chip v with b
" Gugh 7 tor
2> 1: Comp .,
2 Tesoe
5 Thresholt
ideratior
AMBIENT TEMPERATURE (T,) = 25°C
TYPICAL TEMR COEFFICIENT AT ALL VALUES OF Vgs* -Q3%/C a
HE T o
MAXIMUM RATINGS, Absolute-Maximum Values: TE - TO - SOURCE VOLTAGE (Ve s 1215V -H N
Storage-Temperature Range ........... —65 to +150 °C &
Operating-Temperature Range . 55 to +125 OC H -
DC Supply-Voitage Range: 3
Voo - Vsgl v ceeeeen ol -05t0 +15 V e s
Device Dissipation (Per Package) 200 mw - .
Allleputs Vss <V, <Vpp iov 15 ’
Recommended H f H{GATE -
OC Supply-Voltage (Vpp — Vgg) -.... 3015 V n .
Recommended sEEK
input-Voltage Swing . ............... Vpp to Vgg v E -
Lead Temperature {During Soldering) 25 75 10 128 18 ¥ wmncu
At distance 1/16” + 1/32" ORAIN - TO = SOURCE vouuz(vost-\:m‘ g
{1.59 £ 0.79 mm) from case
for 10smax. .........coueeeueunn. +265 ©C Fig. 2—Typical n<channel drain ,ch ' .
- 3 ‘LA
- ;’*
b k)
. o Y
462 *



CD4040A Slash {/) Series

.
Reliability Pary Ny c ELECTRICAL CHARACTERISTICS (Al Inputs. .. Vgg KV, K Vpp) Recommended DC Supply Voltage 3to 15V
N

"
N LimMITs CHARAC- N
N, TEST TERISTIC -]
ACTERISTIC SYMBOL CONDITIONS CD4040AD, CO4040AK UNITS } CURVES T
. . . & TEST E
] 1 Vo {Voo —85°C %5C 1z5¢ CIRCUITS s
screening ' Volts | Vol | Min. Typ. | Max. Min. Typ. Max. Min, [Typ. | Max, Fig. No.
Level | 5 - | -] s - losjs} - -] o] "
N L o H ¥
10 - - | 25* - 1 25 - | - 500°
ne /N 5 7% 25 | 15 4500 .
R Po - - W - -
n 10 - - | 250 - 10 250 - | - | 5000
3 - - | 0ss® - - 0.5* - |- -
173 v
oL 5 - - {00t - 0 a.01 - |- 0.08
13 v - 1
Fanout 10 - - {001 - 0 00t | - | - 0.05
/4 of 50 15 = = - T - [os | - |- | os5°
Von COSMOS 3 | 228° | - | - 23° | - ~ [ -1-1 -
lnputs
H 4.99 - - 4.99 5 - |ags| - - v .
10 9.99 - - 999 | 10 - {985} - -
15 - -1 - 14.5° - - [1a.as°] - -
. . old Voitage:
Screening §Channel Vo Ip = ~20RA 07° l-17]| -3 |07 |-15 {-3* [-03®{-13} -3¢
v - 2
Level Cnnet VP Ip = 0pA [¥ad 1.7 3* [Xad 1.5 F |03 | 13} 3*
b i v 0.8 s 1.5 - - 1.5 225 | - 14 | - - R,
{Aay Input) RERLLS 7 10 3° == 7 4.5 - j29* -1 -
10, 11 1
for Definition, v 42 H 1.4 - - 1.6° 2.25 - 15 { - - v
/N Sm Appendix NH e | w | 29° | - | - » | < |3 -] -
/R $0-207
ut Orive Currant: f. 051 5| o022 | - | - o1 | 038 - 01261 - - A 2.4 2 i
m A .
WChannel o 05| 10 0.44 — - [o3* | ors| - (025 |- - L'l-:‘}
—— FChannet 1P 25] s 1 <15 | - | - (ois*|-azs| - |[-o08y - - N % 2 ,i'-;vl
n . N
95| 10 | -03 - ~ |-025% | 08 - |-0.178] - - i {:‘
ge Test, 100 wA ; ,;’.
Tut Pin Vor - - st - - 15° - |- jst| v - 3 i
wi Current I _ = /- 3 10 - Jolo= 3 pA ) - Ly
its weth black dot (e} designate 100% testing. Refer to RIC-102B ""High-ReliLoility COS/MOS CD4000A Siash {/) Series Types”, Tables 2
ough 7 for tasting sequence. All other timuts are designar’s parametars under given test conditions and do not represent 100% testing.
Bty 1: Complete functional test, all inputs J'nd outputs 10 truth table. Note 3 Test on all inputs and outputs.
2. Test is either 3 one 1nput Of One output only. e ..
br Threshold Voitage Test Circuits, Operating and Biased Life Test Circuits, Output Drive Current Test Circuits, and for Operating
pnsiderations, see Appendix, b
-
p DRAIN~ TO = SOURCE VOLTAGE (Vpg}—Vv
ALUES OF vgge-a3%/C | @2 s 3 vos}™ 3 AMBIENT TEMPERATURE (T3} + 25°C
[ T T TYPICAL TEMR COEFFICIENT AT ALL VALUES OF Vgs» -0.3%/°C
hucaBEEEESRRA ot 75  SENANEEEEENERRGSAARES!
JOLTAGE (Vg g )*iSV 11T pepppepe—y TTT T TTT
= TE - TO - SOURCE VOLTAGE {VggleiSV
¢ uus f &
oV a E c
_E i I ianan
H $ H
Y A = 373
444 _Z‘ =]
un Y 10 . z 10
F:: HIGATE - T6 - SOURCE VOUTAGE (Vgg) IS V & ?‘, 28
| u
suun 2 123
uss
suaig 15 v
15 Hrs | AMMENT TEMPERATURE (T,) = 25°C s
/OLTAGE (V! =Y 2] vanm TEMR COEFFICIENT AT ALL VALUES OF VGg°-Q3%/°C 0 23 3 7.9 16 12.5 18
s2¢s-B30% ORAIN ~ TO ~ SOURCE VOLTAGE {Vpsg)-V
92CS-2IN 92C3~21312
rarecreristics. Fig. 3—Typical p<h { drain cfs isti Fig. 4—Mini h / drain, ch I5ti
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CD4040A Siash {/) Series

Fi
K
DYNAMIC ELECTRICAL CHARACTERISTICS, At Ta '25°C, VSS =0V, CL = 15 pF (uniless otharwise specified), LX)
and input rise and fall times = 20 ns, sxcept t,CL and t,CL. Typical Temperature Coafﬂcigm for all valves of Vo, o~ 0.3%/ C. ¥
TEST CONDITIONS 3 k>
CHARACTERISTIC SYMBOL CD4040AK, AD UNITS it
rVDD Min. l Typ. Max. - 4
Input-Pulse Operation ,
Propagation Delay tpyL, S - 300 400
ns
Time PLH 10 - 150 200° ‘
Transition Time 5 - 150 300 K
"THL- ns v
TLH 10 - 75 1509 .
A%
¥ s - 200 400
Min. Input-Putse Width WL f = 100KHz ns K
'WH 0 - 75 110 < 3
Input-Puise S - - 15
npu t, & . =
Rise & Fall Time g 10 - - 75
Meax, Input-Pulse 5 1.5 1.75 - -
f¢ MH2z 4
Frequency 10 5¢ 6 - L
input Capacitance b C, Any input - 5 - pF dixd
&
Reset Operation ;::
Propegation Delay 5 - 500 1000 I
% ns ;
P Time ge s 10 - | 280 500 e
Minimum Reset 5 - 500 1000 - Wb
: 'WH ns :
Pulse Width 10 - 250 500 i

4 4,
Limits with black dot () designate 100% testing. Refer to RIC-1028 “High-Rehabitity COS/MOS CD4000A Shash {/) Series Types™, Tables z\’:"
through 7 for testing sequence. Ail other himits are designer’s parameters under given test conditions and do not represent 100% testing.

NOTES:

1. Messured from the S0% level of the nagative clock edge to the
50% level of sither the positive or negative edge of the Q1 out-
put {pin 9): or messured from the nagative edge of Q1 through
Q11 outputs to the positive or negative edge of the next higher
output.

ORAIN- TO - SOURCE YOLTAGE (Vps!—V

-1s -10 -5 0
IT ot LT T -a
SVETTtg
i1 »|
oy 3
10V 25 g
>
2
[a]
[
0
-3
m
z
3
ATE - T0 ~ SOURCE VOLTAGE {Vgg) 15V &
|
4
4-75
AMBIENT TEMPERATURE (T,) = 25°C
TYPICAL TEMR COEFFICIENT AT ALL VALUES OF Vgg+-03%/°C
92CS- 313

Fig §—=Minimum p-channel drain charscreristics.

T

. Maximum input rise or fall time for functional aperation. <
. Measured from the positive edge of the reset pulse to the

negative edge of any output (Q1 to Q12). 4

. Test Is s one input one output onty,

: i e
f » : . HE el
A 4 :
A et PPl
& Tt = T T
2 T e
£ 400 :
-ﬂ. T T+ +
¥ =
r 300 e oy
» rasans: sasas
3 15V
8 :
z 200 f
[+ 0
- - :
< T H
0 b T
£ 0o T
3 : AMBIENT TEMPERATURE [Ty I 237
« TYPICAL TEMPERATURE COEFFICY
HE AT ALL VALUES OF Vppst
L) 20 40 60 80 00, .
LOAD CAPACITANCE (C( }—pFf ey

Fig. 6—Typical propegation deley time vs.
load capacitance (per stage). ™ uf

Wby

".No.

Ct

o
Q

&
(33

TRANSITION TIME (hTyy Sy s #b
3 ]

a

@

o T

FEULIE FREQUENCY (79 taax) < MHE
3
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No. 748 : CDA4040A Slash (/) Series
T =
AMBIENT TEMPERATURE (T, I* 25°C 10° |AMBIENT TEMPERATURE (T4 ]+25°C
TYPICAL TEMPERATURE COEFFICIENT
AT ALL VALUES OF Vgge+ 0.3 %/°C x o T
¢ 500 : = | —a =
I ) W T2
- T L e/ >
3 = o 10 S0l Lt
X 400 e T e L
2 Lo, : 5 H
£ EHIaRaT e g F 1> : =3
3 s \'ﬁq & 0 o Y e
u Y0 =e Rt g ——
o iy
E ekl : 2 7 /: =
o\S et = & o2 s L el ]
5 1 5\)71 T = t » =
£ 200H > 1 t g — >
a ¥ ~tr T « Pl
T T w -~ -
2 oY T F I ~ -
€ o HEAbT 2ass: 3 LOAD CAPACITANCE (€ }*1Spf
> : 18 v T ——~—Cy 150pF
e ‘ 5 e : 8 I S Y S
Bt 2Sssn: i S i0® w0* w0} 0® w0’
s i 0 20 40 60 80 100 . INPUT FREQUENCY (14) —Hz
LOAD CAPACITANCE (Cy)—of 92¢s-205
——e
92C5-207%4
i MH2 4
i Fig. 7—Typical transition timae vs, load capacitance. Fig. 8—Typical dissipation charscteristics,
: .
1 pF fe]
——- W[ AWGIENT TEMPERATURE (T,7+25°C I
3 |LOAD CAPACITANCE {Cy) =I5 oF 1
C Y ™ .
% :
3 SV 0R 10V
- 1
— 2 EETETEEa N PRESET Q
ns Ao E + e 1 1 1 16 TO "
- w 1 7 CD4040AD, 2 15
- 13 ; ; P~ Te 3.8y
g A A oR
2n1es Types”, Tables 7 QA e ! ; y oLr
i s S ” 2
T 100% testing. . ., % " 1Y i s i Ibsav
hy 1 k4
N T T T 0 ——o,’ v
Py ] 4 . TT _E L] 9
ctional operation.  .; ME1% 153 = +
resat puise to the "7 \ = @
2).
- T ad
~ an 1
° 0 [ 20 =
s 92€S- 17919
SUPPLY VOLTAGE (Vgp)l—V b (A2
Fig. 9—Maximum input-puise freq vs. supply ge. Fig. 10—Resstnoise~“~mmunity test circuit
v
= SV 0R 10V 1ov
NE PRESET O 0
2 s 09"
3 e | 18
: . « 13 2 s TEST PERFORMED
s 12 Y sbiv 3 %, 1N ALL 'o#'_s;“rE
= a AT
2K : 6 11— Tv 3 ND ALLTS"STATE
++ T -] 2
Y o s a2
[] s 1.5y > g
on
v T 10
[] 9
9203 -2152

YERATURE (T, 1o 25
ERATURE COEFFICIE

.ES OF Vpp*+0-3%}
100 | L

.

22CS-1TNE

Fig. 11—Input-pulse naiss-immunity testcircuit.

Fig. 12—Quiescent-device-current test circuit.
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Fig. 13—Schematic diagram of input shaping, resst buffers, and one counter stage of CD4040A.
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RGA s

CD54/74HCU04

High-Speed CMOS Logic

Hex Inverter

Type Features:
w Typical propagation delay=6 ns @ Vec=5 V
C =15 pF, Ta=25°C, fastest partin QMOS line
» Wide operating temperature range:
CD74HCU04: —40°C to +85°C
» Balanced Propagation Delay and Transition Times
s Significant power reduction compared to LSTTL logic ICs
® Alternate source is Philips/Signetics

FUNCTIONAL DIAGRAM
AND TERMINAL ASSIGNMENT

The RCA-CD54/74HCUO4 unbuffered hex inverter utilizes
silicon-gate CMOS technology to achieve operating speeds
similar to LSTTL gates with the low power consumption of

CD54HCUO4/CD74HCUOD4 types:
2to 6 V operation
High noise immunity: Nw=20%,

standard CMOQOS mtegrated circuits. These devices are
especially useful in crystal oscillator and analog appli-
cations. Figs. 4 and 5 are supplied as design information for
the above applications.

The CDS54HCUO4 is supplied in 14-lead hermetic dual-

in-line ceramic packages (F suffix). The CD74HCUO4 is

supplied in 14-lead dual-in-line plastic packages (E suffix).

The CD74HCUO4 is supplied in 14-lead dual-in-line surface

mount plastic packages (M suffix}). These types are also Y
available in chip form (H suffix). e

Nw=30% of Vcc,‘ @ Vcc=5 4
8 CMOS input compatibility
h<1pA @ Vo Vou

$3,5,9,10,13) 1 2(4,6,8,10,12)

>

Rk

92C$-38387Rs

1 LJHL_O

92CS-38375RL

Fig. 2.- Inverter schematic.
Fig. 1 - Logic diagram.

-

information fumished by ACA e believed to be sccurale and
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nortor anyinfringemaents of pamm or other rights of third parties
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RCA-12

Fife No. 1655 : CD54/74HCILE

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vec):

(Voltages referenced to ground) ...
DCINPUT DIODE CURRENT, li (FORV, < -0.5 V OR V> V¢ +0.5 V)
DC OUTPUT DIODE CURRENT, lox (FOR Vo, < -0.5V OR V, > Vce +0.5 V) ... ==Tma
DC DRAIN'CURRENT, PER OUTPUT (lo) (FOR-05V <V, < Vee 0.5 V) == ans
DC Vcc OR GROUND CURRENT, (lec) vuvnnnniiii - =SC me
POWER DISSIPATION PER PACKAGE (Po): -

For Tu = ~4010 +60°C (PACKAGE TYPEE) ...

.............................................................................. -5
For Ta = +60 t0 +85°C (PACKAGE TYPE £)

............. Derate Linearly at 8 mw/*C te = 'mu
ForT, = -55 to +100°C (PACKAGE TYPEF ) oo TG e ST e

For Ta= +100 to +125°C (PACKAGE TYPE F, H) Derate Linearly at 8 mw/°C to = —y
ForTa s 7010 10000 (P TPEM) et <L
For Ta = +70 to +125° C (PACKAGE TYPE MY e Derate Linearly at 6 mw/°C 1o Ty
OPERATING-TEMPERATURE RANGE (Ta):
PACKAGE TYPE F, H
PACKAGE TYPEE M ..................
STORAGE TEMPERATURE (Torg) =+
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 + 1/32 in. (1.59 £ 0.79 mm) from case for T0SMax. ..o -2es*C
Unitinserted into a PC Board (min. thickness 1/16 in., 1.59 mmj)
with solder contacting lead tips only

................................................................................... -300°C
RECOMMENDED OPERATING CONDITIONS
For maximum reliabliity, nominal operating conditions should be selected so that operation is always within
the following ranges:
LIMITS
- CHARACTERISTIC MIN, MAX. UNITS
Suppty-Voitage Range (For Ta=Full Package Temperature Range)
Vee* 2 6 \'
DC Input or Output Voltage, Vi, Vo 0 Vee v
Operating Temperature, Ta:
CD74 Types -40 +85 . oc
CD54 Types -55 +125

Input Rise and Fall Times, t,.4: / ’
ata2v 0 1000
at4.5v s 0 500 ns
atg Vv [ 400

‘Unless otherwise specified, ail voltages are referenced to Ground.
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. CD54/74HCU04
STATIC ELECTRICAL CHARACTERISTICS
M CDS4HCU04
TEST CONDITIONS | CD74HCU04 CD74HCUO4 CD54HCU04
CHARACTERISTIC Vi lo (Vce +25°C -40°C to +85°C }-55°C to +125°C| UNITS
v mA v Min. | Max. Min. Max. Min. Max.
High-Level — - 2 1.7 —_ 1.7 — 1.7 —
Input Volitage Vin — — 145] 36 -— 3.6 — .| 386 -
Wo— — [ 4.8 - 4.8 — 4.8 -
Low-Level - - 2 — 0.3 — 0.3 — 0.3
Input Voitage Vi bt - 4.5 — 0.8 - 0.8 — 0.8
— - 6 -— 1.1 _ 1.1 o 14
High-Level Vi 2 1.8 _ 1.8 — 1.8 —
QOutput Voltage Von or -0.02 | 4.5 4 — 4 | - 4 —_ v
Viu 6 5.5 — 5.5 — 5.5 —
Vecor | -4 |45] 398 | — 3.84 — 3.7 —
. Gnd -5.2 6 5.48 — 5.34 — 5.2 -
Low-Level Vi 2 — 0.2 — + 02 — 0.2
Output Voltage Vou or 0.02 | 4.5 — 0.5 — 0.5 — 0.5
Vin 6 — 0.5 — 0.5 — 0.5
Vcc or 4 4.5 e 0.26 =4 0.33 — 0.4
Gnd 5.2 6 — 0.26 — 0.33 — 0.4
Input Leakage Vee
Current h or [ - 6 —_ +0.1 —_ +1 — *1
Gnd
Quiescent Vee HA
Device ‘ or 0 [¢] - 2 - 20 - 40
Current lee Gnd

SWITCHING CHARACTERISTICS (Vce =5V, Ta=25°C, Input t,, 1= 6 ns)

TYPICAL
VALUES
CHARACTERISTIC i SYMBOL CD54/74U04 UNITS
Propagation Delay. Data Input to Output Y (Fig. 3) teun 5 n
(C.=15 pF) towt s
Power Dissipation Capacitance® Ceo 14 pF
‘Ceo is used to determine the dynamic power consumption, per inverter when:
Po=Vee? fi (Coo + Co) where f,=input frequency
C.=output load capacitance
Vee=supply voltage
SWITCHING CHARACTERISTICS (C.=50 pF, Input t,t=6 ns)
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC. | SYMBOL Vee CD54/74HCUO4 CD74HCU04 CDS4HCU04 UNITS
Min. Max. Min. Max. Min. Max.

Propagation Delay teun 2 - 70 - 90 — 105

Input to Output tere 4.5 | —_ 14 - 18 — 21

(See Fig. 3) 6 - 12 - 15 - 18 ns
Transition Times trm 2 - 75 —_ 95 — 110

(Fig. 3) tr 4.5 - 15 - 19 - 22

6 — 13 — 16 — 19
Input Capacitance Ci e See Fig. 5
-3-
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22C8-30377 Ity

Fig. 3 - Propagation delay and transition times.

DESIGN INFORMATION FOR CRYSTAL OSCILLATOR ) I
AND ANALOG APPLICATIONS :

25 LAMIBENT TEMPERATURE {Tale28%C
228
: Ve S VOLTS AMBIENT TEMPERATURE (T, )e23°C
1 204 654 o
T ) INPUT PIN 3 CONDITIONS
& % 604 .
It LW [ voos2v.vy sav -oe TR
: ‘l 5 () vopeav.v; eav .
& 18 - 5o 6]
H B () voorav.v; ouv
% s - [ voorsv.v sy
S Vegs 4.5 VOLTS 5 or SN @ (3 voossv.v; say
e 2 38
£ w01 3 304 2
L3P 5 28 :
&
Zz 20
s 5
2 w0t
8 4+
o _or. A . .
8 v 2 3 a4 5 ! 2 3 + s
INPUT VOLTASE tvghev . INPUT VOLTAGE (Vigt=¥ L ese3re -
2C5-3a323 4+
; . .
Fig. 4 - Typical inverter supply current as Fig. 5 - Input capacitance as a function of input voliage.
a function of input voitage. .
- &
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CD54/74HC14
CD54/74HCT14

—=GAH08 High-Speed CMOS Logic

s "

Type Features:

L 24
ot

FUNCTIONAL DIAGRAM AND,
TERMINAL ASSIGNMENT

Hex Inverting Schmitt Trigger

s ® Unlimited input rise and fall times
® Exceptionally high noise immunity

The RCA-CD54/74HC14 and CD54/74HCT14 each contain
four 2-input NAND Schmitt Triggers in one package.

The CD54HC14 and CDS4HCT14 are supplied in 14-lead
ceramic dual-in-line packages (F suffix). The CD74HC14
and CD74HCT 14 are supplied in 14-lead dual-m-line plas-
tic packages (E suffix) and in 14-lead dual-in-line surface
mcgﬂt plastic packages (M suffix). Both devices are also
avallable in chip fo/rm (F$ suffix).

nA nY
/ .

LOGIC DIAGRAM

v

r S A 4
Vo Vi
VH=VE-VF
|}
o’
vr
I
Vee T
vi
GND

VEQ oy

Vo

GND

92Cs-39828
Fig. 1 - Hysteresis dedinition, characteristic, and test setup.

Family Features:
B Fanout (Over Temperature Range):
Standard Qutputs - 10 LSTTL Loads
Bus Driver Outputs - 15 LSTTL Loads
B Wide Operating Temperature Range:
CD74HC/HCT: -40 to +85°C
& Balanced Propagation Delay and Transition Times
W Significant Power Reduction Compared to LSTTL
Logic ICs
® Alternate Source is Philips/Signetics
B CD54HC/CD74HC Types:
2to 6 V Operation e
High Noise immunity:
Nu = 37%, Ny = 51% of Ve @ Ve = 5v
& CD54HCT/CD74HCT Types:
4.5t0 5.5 V Operation
Direct LSTTL Input Logic Compatibility
N = 18%, Nw = 67% of Ve @ Vee = 4.5V
CMOS Input Compatibility
h=1uA @ Vo, Vou

TRUTH TABLE
INPUT | OUTPUT
A Y
L. H
H L
H = High Level
L = Low Levet

Trademark(s)® Registered

Information fumnished by RCA s believed 10 be sccurste and.
iadle,

Marca(s) Registrada(s) o

ibility is by RCA forits use;
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File No. 1781 CD54/74HC14, CD54/74HCT14

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vcc):

{Voitages referenced t0 QroUND) .. ... iintrrtuieruaeneennsenserneresstnntonsiiateacnsenncsns P . 0S5to+7v
DC ®WPUT DIODE CURRENT, Ik (FORV.K-05VORVIS Ve +0.5V) oottt iiiieiiiiiniiieereiarsarasoncnannss +20mA
DC OUTPUT DIODE CURRENT, lox (FOR Ve < 0.5 VOR Vo> Vee +0.5V) L iiiiiiiiiiiiriiiiiiieteeneseciascssonscrasonanans =20mA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR 0.5V < Vo Vee *0.5V) ittt ittt iieietritnsiniaransnoanes +25ma
DC Yec OR GROUND CURRENT (lee) - e veeeeeetssencaasseeerseseonsaesssescesesesstsessosrassssssssssesssnssossesssassan *50mA
POWER DISSIPATION PER PACKAGE (Po):

FOETa = -4010 +60°C (PACKAGE TYPE ) ... ttruiiaetteettariaeerestrterasesessstonaetosestoocesareeesessntnnsansans 500 mw

For Ta = +60t0 +85°C (PACKAGE TYPEE) ....... Derate Linearly at 8 mW/°C to 300 mw

ForTa=-5510 +100°C (PACKAGE TYPE F. H) .evierirennrerneneeinneennerannness PN 500 mw

ForTa=+1001t0 +125°C (PACKAGE TYPEF, H) ..iciuiiiriiiiiiieiiiiieininecieeannenns Derate Linearly at 8 mW/°C to 300 mw

FOr Ta = ~4010 +70°C (PACKAGE TYPE M) ..ttt nntetee e tntee e e e etee e e e e e e et et e aaneeanaaseenaeeenaannnenss 400 mw

ForTa=+7010 +125°C (PACKAGE TYPE M) .. iiuiiiiniiiiiiiiiiiin ittt naninnnsenannes Derate Linearly at 6 mW/*C to 70 mw
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPEF, H ... -5510 +125°C

PACKAGE TYPE E, M -40to +85°C

STORAGE TEMPERATURE (Tag) + o vvnvnnnnecreneannnaseseaans e ofeapennanseenno M E e ceanernrereianntraintneran -65t0 +150°C
LEAD TEMPERATURE (DURING SOLDERING): .
Atdistance1/16 = 1/32in. (1.59 £ 0.79 mm) from €ase fOr 108 MAX. . ..otuurriiiuniinteiiiaiteiereiuieiesnstiisscnsnnrenoss +265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)
with solder contacting lead tipsonly ......ccovnvvenn.. o P T A N N +300°C

RECOMMENDED OPERATING CONDITIONS:
For meximum reliability, nominal operating conditions should be selected so that operation is always within
the fotiowing ranges:

4 LIMITS
CHARACTERISTIC MIN. MAX. UNITS

Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vee:®

CD54/74HC Types 2 6 v

CD54/74HCT Types 45 5.5 \Z
DC Input or Qutput Voitage V,, Vo 0 . Vee v
Operating Temperature Ta:

CD74 Types -40 +85 °C

CD54 Types -55 +125 °C
Input Rise and Fall Times t,

at2Vv 0 Unlimited ns

at4s5v 0 Unlimited ns ,

at6 Vv 0 Unlimited ns

*Undess otherwise specified, all voltages are referenced to Ground.
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STATIC ELECTRICAL CHARACTERISTICS
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“Unit load is ;?ﬁmit specified in Static Characteristic

Chant, e.g.,

687uA max. @ 25°C.

3

CD74HC14/CDS4HC14 CD74HCT14/CD54HCT14
TEST T4HC/S4HC 74HC S54HC TEST TAHCT/SAHCT T4HCT S4HCT
CONDITIONS TYPES TYPE TYPE CONDITIONS TYPES TYPE TYPE
CHARACTERISTIC UNITS
40/ -55/ * -40/ -85/
o °C
v | |ve| &€ w8s°C 250 v, vee | ¥ +85°C +25°C
V [ma | v —r— v v
Min | Max | Min | Max | Min | Max Min | Max | Min | Max | Min | Max
Input Switch 2 0.7 1.5 0.7 1.5 0.7 1.5 - - _ - - -
Points Ve 4.5 1.7 315 1.7 3.15 1.7 3.5 a5 1.2 1.9 1.2 1.9 1.2 1.9 v
6 21 42 21 42 21 4.2 = 5.5 1.4 21 14 21 1.4 2.1
2 03 1 03 1 0.3 1 -— — - - - -
V- / 45 0.9 2.2 0.9 22 09 22 45 0.5 1.2 0.5 1.2 Q.5 1.2 v
6 1.2 3 1.2 3 12 3 55 0.6 1.4 0.6 14 0.6 14
2 0.2 1 0.2 1 Q.2 1 - - - — - -
Ve 45 04 14 04 1.4 0.4 14 45 0.4 1.4 0.4 14 04 14 A
6 06 1.6 0.6 1.6 0.6 1.6 85 | 04 1.5 0.4 1.5 0.4 1.5
High-Level Output A2 2 19 - 1.9 - 19 - V- - - - - - =~
Voltage Viw or [-002] 45 44 - 44 —_ 44 - or 45 4.4 — 4.4 - 44 - v
CL\/;S Loads Vyr 6 59 - 5.9 - 59 - Vit - - — - - -
4 -l =-l=]=-1=1=1-= Vi- - |- =1=1-=
TTL Loads ffor | < | a5 {298 | ~ Jase| — {27 | — or 45 |398 | — f384 f — {37 |~ [ v
L Sl 152 6 fsa8| - |83} — [s2 | ~ | we - == j=1=1=
/
Low-Level Output Vi- 2 - 0.1 -~ G - Q.1 Vi= - - - e - —
b
Voitage Vo | or 1002 | 45 | — Jo1 | = Jar | — | on or as { — Jor{ — o1t |~ a1 | v
CMOS Loads Vie 6 - 0.1 =l 0.1 - 0.1 Vi+ — — — - - —
Vi- - -] =-1-1=1-= V- i - |-t -] =-1=1-=
TTL Loads *or 4 45 — {026 | — 0.33 - 04 or 45 - 0.26 - 033 | — 0.4 v
Vi 52 6 - 0.26 - 033 - 04 Vit - - —_ - - —_
Input Leakage Vee Any
Voitage
Current L, | or 6 - |01 ] —- 21 - 21 {Between | 5.5 - 101} - & - 21 pA
~ Gnd Ve and
Gnd
Quiescent Vee Vee
Device o | o 6 -2 |=-]20 |- |4 or 55 | — 2 | — |20~ |4 |
Current I, | Gnd Gnd
Aaaitional . 45 IMin |Typ |Max
Quiescent ’ i
Device Current Vee-2.1 to |— {10030 — 450 i- 490 uA
per input pin:
lunitioad  Alee” 55
*For duai-supply systems theoretical worst case (V, = 2.4 V, Vee 2 5.5 V) specification is 1.8 mA.
HCT INPUT LOADING TABLE
INPUT UNIT LOADS*
nA 0.6
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File No. 1781 = CD54/74HC14, CD54/ZAHCT14
SWITCHING CHARACTERISTICS (Vee =5V, Ta=25°C, Input t,, 1= 6 ns)
cL TYPICAL
ERISTI
CHARACTERISTIC (oF) HC HCT UNITS
Propagation Delay,
AtoY tone oo 15 1" 16 ns
Power Dissipation Capacitante® Cro -—_ 20 20 pF
*Cwpis used to' determine the dynamic power consumptlon per gate.
Py = Vcc f, (Cep + C) where f = input frequency
C = output load capacitance
Vcc supply voitage
h
SWITCHING CHARACTERISTICS (C, = 50 pF, Input t,, t; = 6 ns)
25°C -40°C to +85°C -55°C to +125°C
CHARACTE_RISTIC Vee HC HCT 74HC 74HCT 54HC S54HCT | UNITS
Min. |Max. | Min. |Max. | Min. |Max. | Min. [Max. | Min. |Max. |Min. |[Max.
Propagation Delay, toun 2 1 = |18 — 1= =170 - | = | — 1205 — | —
AtoY tere 45 — 27 | — | 38 ({ — | 34 | — |48 | — | 41 | — | 57 ns
6 | — {8} —|—|—129}| — | —{— 13| — ]| —
Qutput tren 2 | — 1| =-—|—-—]=]1Bt—]—=—1—=11M0] -] —
Transition Time trie 45| — [ 15 — 15—} 19| —=—]19 | — 2271 — |22 ns
6 | — | 8|~} —}|—116]|—|—=]|—]|19]—]|—
Input Y
/, Capacitdhd C —|=—]woj—=]10|—={10)|—|10}l—]10|—=1]|10] pF
7
}
/ /
] QUTPUT Vg
'THL_T
S4/74HC 54/74MCT
INPUT LEVEL]  vee v
Ve 50% Vee 13V
92¢5-36948R!
Fig. 2 - Transition times and propagation delay times.
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