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ABSTRACT

The project 1 GHz frequency counter is happened of idea want to check the high frequency . But
The general frequency counter can be able to check at low frequency or can be able to check at high
frequency but there have high price. This project used check frequency value form 1Hz - 1GHz . The
main of circuit used frequency devider circuit . The frequency is divider to follow the fix ratio. The
frequency value is decoded by decoder and bring to process and show on the display.The time
comparator is to fix for checking at one time This project can be able to measure another waveform do

not fix square wave only.
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A7) ua:ﬁﬁq'mﬁ'm'mﬁqaq atinefiilszBnBnm sngifl 35 dmdild IC wes sPass2 34
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Fmannu R1 it Sui umifreBunyiarinmnial5isn 50 Teand & D102 vimuinfisnun
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640 MHz 117AzmANAYETIN 6 HIAWinTL 100 MHz uﬁ'«qn&uﬁ’mmmqnm 8 aztinu 11
n’fa'lﬁmﬁv!mnqaéﬁuﬁuvgmm T1 udhdeyanasneenedniviiion T foyanoisinu T
QNI 8 A IC2 7AHC393 amr'ué'tyrmm*?';aanﬁm 6 189 1C2 74HC393 Q:gnmmuvi:

WuARS 512 IAMNE 1 GHz AMAINNBTIEBNT 6 184 IC2 74HC393 AxfiFwinr 1 953125 MHz

36 #71uAAIRA (DISPLAY BOARD) _
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LU 4

VORI UATNANITVIAREN

NTVARBIUATHANIIVARND
1A.d':ua%qﬁfytmmtﬁaugﬂumﬁm?:nﬂu'lﬂﬁaﬂ daurnilaAnaaa 2 MHz uazdaumnasin
AaaR 1,000,000 TneFnANATIIR AR NANTARNTIRBINNIAS 2 He

2 dauadedeyey10s COUNTER, LATCH ENABLE, RESET mnafissnuin/ly

8. dquma*muqun'\ﬂ%'ﬁuqmwﬂﬁﬂum:miqmmmauamua pnildeenuuuLly Ae 94 DB2,
DB3, DB4 uaswiat MHz WAy KHz

4. @7 DISPLAY BOARD W&ANHANINISInAALINE

5 ﬂ'?'wmﬂﬁuwm"ﬂdmmuﬁﬁﬁ 10 Hz - 50 MHz

6. AFNNIABUNNIAAIANTGY 50 MHz - 1GHz

NANITVIARE

% dquﬂ%w&ycuqmﬁﬂusﬁunmmmmmeﬂ'wm'm?{ﬁmm?ﬁ'a 2 MHz

2. dauadndeyey1os COUNTER, LATCH ENABLE, RESET &nsnsavieuldmafissnuun/ly

3. AUNTATUANAVALEN URSVLIEURAIHS snminewldnnadieenuuyly

4 g7y DISPLAY BOARD Rnansauisssinvinnnsdnfinaanuiiadels Salunmmeseslddnsn
AERILA 10 Hz - 15 MHz Tntuananiuuazqanafianlsatragndes
etindauiinasesiome lumenusninyryneufneassansanald fous 10 He - 18
MHz lugauteanipdnanaanaing uwidestiuaanalamilvilAnaAsuuseiaus 50 my ‘fq%uaf;jﬁu

.=Ald‘ £ % o Y d‘a‘ &’ 3 o & v o vl ¥
paNIMIEFBINIdR A NG IuAs R LTaaYilmaa ias LU IR Angamnlasae

717 4.1 ugmINIFRRAT MU IVAAE
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mngﬂﬁ' 41 Wumssigasasmmasesione Seszneudag
1 aeasrinfiaAanad 2 MHz
29995unsAsNR - 2,000,000
329 indtycynod LATCH ENABLE, RESET
4 Qw?mummﬂﬂ%ﬂmmmﬁwLmzmiw
5 298I A BUNNA AT INEAY
G.Qaﬁﬁnﬁﬂﬁuwﬂ@TﬂuﬂQﬂuﬁ@q

7. NATURAINA

' 1 ! ' v
nmaaeslnenistleudtyyinigURwdanaannd 16 KHz 4 Vpp wdadfuniaeusavivainae

DSP2, DSP3, DSP4 a@unsndnAnlamnTidesnesidlugl 1142, 43, 44

FUNCTION / 4

=y R

517 4 2 u@mansImAIND 16 KHz Taeldqm DSP2



FUNCTION /

Power

[,mmm“—/m

12w A o] [amn] |

31ift 4.3 uaman1anALINT 15 KHz Iaeildqm DSP3

51171 4 4 ugmamainAAND 16 KHz Taeld DSP4



717l 45 uananedaAANE 2 MHz FilimannAsanen

91071 46 wamINFIMAIAIND 2 MHz 17 15 1C1/1



911 47 WAAINFIAAIANE 200 KHz MARISINWIURITT 10 (IC1/1)

51171 4.8 WEAINIFIRAIAIND 20 KHz URILUIAINIZ 100 ( IC1/2)



711 49 uaRINFINAIANE 2 KHz MRIHNUNATIT 1000 (IC21 )

2171 410 WsHINIFIRAIAINT 200 Hz MAINIUNATUIT 10000 (1C272)



U7 4.1 ugmIN3¥RANAINE 20 Hz MRINAUINRSMNE 100000 ( IC3/1 )

710 412 u@man#¥mAIAIND 2 Hz MAIHIUNAIMNZ 1000000 ( IC3

/2 )



717 4.13 ugnen1eInAAINE 1KHz MRINIWRAIMNT 2 (ICTAHCTA )

21171 414 u8MIN1IIRAIAING 6250 Hz YAINIMNATITIE ( IC4/1)



21171 4.15 UGAINTIFIBARINND 3.906 Hz MAIKUINAIVNT 256 ( 1C4/2 )

LY}

5109 4.16 uaman1#indtycyod COUNTER (21 )



5171 417 uananindeyaynns LATCH ENABLE ( 22)

11 418 usmenrindeyayInd RESET (23)
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[

AN BBLTILNNTIRANANN T LWETRY Function Gerenarator HEWLETT PACKARD (33120A)

[

a ) ddw A o 4w . T |
mi"1Q!ﬂ?tmmﬂllﬂ'lﬂ']’luﬂﬂ')ﬂmﬂmim’mﬂ’nuﬂﬂu Function Generator 1U#1 1

fANUBIN Function Generator manudiald  |menufanan % error
Sine wzve 50 Hz 50 mV 0000.050 kHz 0 Hz 0%
Sine wzve 150 Hz S0 mV 0000.150 kHz 0 Hz 0%
Sine wzve 400 Hz 50 mV 0000.400 kHz 0 Hz 0%
Sine wzve 1kHz 50 mV 0001.000 kHz 0 Hz 0%
Sine wzve 200kHz 50 mV 0200.000 kHz | 0.01 kHz 0.005 %
Sine wave 1.5 MHz 50 mV 1500.078 kHz | 0.078 kHz 0.0052 %
Sine wzve 1.9 MHz 50 mV 1900.099 kHz | 0.099 kHz 0.0052 %

a ) A4 A o a4 o . oA
n'ﬁ"]\1lﬂ?ﬂﬂ‘ﬂﬂﬂﬂ'\ﬂ'ﬂunﬂqﬁﬂ'\ﬂlﬂsGQ')ﬂﬂ'nﬁﬂﬂﬂ Function Generator Y1H¥ 2

MAMUANN Function Generater fanuiinld | meanufanma | % ermor

Sine wzve 6  MHz 50 mV 06.00031 MHz | 0.00031 MHz | 0.0052 %
Sine wzve 8.504 MHz 50 mV 08.50445 MHz | 0.00045 MHz | 0.0053 %
Sine wzve 13.505 MHz 50 mV 13.50571 MHz | 0.00071 MHz | 0.0053 %
Sine wzve 14.900 MHz 50 mV 14.90008 MHz | 0.00008 MHz | 0.00536 %

P ' oo o A o Ao i s o
ﬂ'li'Nlﬂ?U'.\Jmm.lﬂ'm’)']&mﬂ')ﬂmmﬂit)ﬁ']ﬁﬂ')’mﬂﬂ‘u Function Generator UT1U% 3

f1ANUBNN Function Generater samudsald MANUNANDIR | % error
_iSine wzve 800 KHz 50 mV 000.8001 MHz 0.01 kHz 0.0124 %
Sine wzve 32 MHz 50 mV 003.2002 MHz 0.0002 MHz | 0.00625 %
Sine wzve 7.3 MHz S0 mV 007.3004 MHz 0.0004 MHz | 0.0055 %
Sine wzve 10.500 MHz 50 mV 010.5006 MHz 0.0006 MHz | 0.0057 %
Sine wzve 11.900 MHz 50 mV 011.9007 MHz 0.0007 MHz | 0.0058 %
Sine wzve 132 MHz 50 mV 013.2008 MHz 0.0008 MHz 0.006 %
Sine wzve 14.900 MHz 50 mV 014.9008 MHz 0.0008 MHz | 0.0054 %
Sine wzve 15.000 MHz 50 mV 015.0008 MHz 0.0008 MHz | 0.0053 %




kHz

2000
1800
1600
1400
1200
1000

800

600

200
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----0---- Counter
—A—— Generator

snemugmansu Beudeusnfidalfadiiusnnasgueinud 1
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SN b o

ansmlugsanaFouiinusnide ldadiursamegiuenui 2
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AruETFeaIATesInAALND
1 tivumandnIn i (Frequency Range)

4 dab . gl o woal o 4 d z
wngde  acadedesannsinaincdidmusvinlstiavils  dwmiuieediliznenau

o 1 : :’I 1 “ z’ 1 3 H
AMNOTAANAYINAIAFIUR 10 Hz 4 50 MHz Aisunm A uazAaust 50 MHz Tulifigunm B

2. paslanfnBuny (Input Sensitivity)

P-3 d'-' d‘ d' -'-Hl o J b 4 o ) d'
wntdimnaesdyadiinfigafiesnnsaisadld  Inodwualidutsmesnanaiuas
siinvaedeynamnefnuduyndmiuresintidvualin 50 mvpp dmiudeyean Sire wave

WAS Square wave

3 Sunvdufunud (input Impedance)
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6. AIUNAAINA
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Triple Line Recelver

The MC10116 Is a triple differential amplifier designed for use in sensing
differential signals over longlines. The base bias supply (Vpp) is made available
at pin 11 to make the device useful asa Schmitt trigger, or in other applications
where a stable reference voltage is necessary.

Active current sources provide the MC10116 with excslient common mode
noise rejection. If any amplifier in a package is not used, one input of that
amplifier must be connected to VBB (pin 11) to prevent upsetting the current
source bias network.

Complementary outputs are provided to allow driving twisted pair lines, to
enable cascading of several amplifiers in a chain, or simply to provide
complement outputs of the input logic function.

Pp = 85 mW typ/pkg (No Load)
tpd=2.0ns typ
tr, tf = 2.0 ns typ (20%—80%)

LOGIC DIAGRAM

e
o ©
~N w N

VCC1 =PIN1
Vg =PIN16
Veg=PIN8

* BE 1 be used to supply bias to the MC10116 only and bypassed (when used)
with 0.01 F 10 0.1 uF capacitor 1o ground (0 V). Vgp can source < 1.0 mA.

When the input pin with the bubble goes positive, the output pin with the bubble
goes positive.

MC10116

L SUFFIX
CERAMIC PACKAGE
CASE 620-10
P SUFRX
PLASTIC PACKAGE
CASE 648-08
FN SUFFIX
PLCC
CASE 776-02

DiP
PIN ASSIGNMENT
\J
Veet [: 1 16 :l Veee
EE |: 2 15 j Cout
routr [ 13 14{] Cour
an [ 4 1] on
AN E 5 12 :I -(m
Bout [] 6 1 [] ves
Bour [ ]7 0[] 8w
VEE [___ 8 ] :' EE

Pin assignment is for Dual-in-Line Package.

For PLCC pin assignment, see the Pin Conversion

Tables on page 6-11 of the Motorola MECL Data
Book (DL122/D}.

© Motorola, Inc. 1996

REVS

@ MOTOROLA




MC10116

ELECTRICAL CHARACTERISTICS
Test Limits
i ~30°C +25°C +85°C
Characteristic Symbol Test Min Max Min Typ Max Kin Max Unit
Power Supply Orain Current g 23 17 21 23 mAdc
input Cusrent linH 4 150 95 85 pAdc
ICBO 4 15 1.0 10 | pade
OCulput Voltage Logic 1 VoH 2 -1.060 | -0.880 | —0.960 -0.810 | —-0800 | ~0.700 | Vdc
3 -1.060 { -0.890 | —0.860 -0.810 | -0.800 { -0.700
Output Voltage Logic O VoL 2 -1.800 | -1.675 | —1.850 -1.650 | -1825 | 1616 | Vdc
3 -1.890 | -1.675 | —1.850 -1.650 | ~1.825 | -1615
Threshold Voltage  Logic1 1 VgoHA 2 -1.080 -0.980 -09810 Vdc
3 -1.080 -0.980 -0910
Threshold Voltage LogicO} VoLa 2 -1.655 -1.630 -1.595 Vde
3 -1.655 -1.630 -1.595
Reference Voltage vgs 11 -1.420 | -1.280 | -1.350 -1.230 | -1295 | -1.150 | Vdc
Switching Times  (50Q Load) . ns
Propagation Delay Yo, 2 1.0 31 1.0 20 29 1.0 33
32— 2 1.0 31 10 20 29 10 33
443~ 3 1.0 31 10 20 29 10 33
4-34+ 3 1.0 3.1 10 20 29 10 33
Rise Time (20 to 80%) 2, 2 1.1 36 1.1 20 33 11 3.7
i3, 3 1.1 3.6 11 20 33 11 37
Fall Time (20 1o 80%) o 2 11 36 11 20 33 11 37
13- 3 11 3.6 1.1 20 33 11 3.7
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ELECTRICAL CHARACTERISTICS (continued)

MC10

TEST VOLTAGE VALUES (Voits)
@ Test Temperature | Viimax | ViLmin | ViHAmIn |ViLAmex | VBB VEE
-30°C | -0.800 | -1.880 | -1.205 -1.500 From ~5.2
+25°C | -0810 | -1.850 | -1.105 ~1.475 Pin -5.2
+85°C { 0700 [ —1.825 | -1.035 | —1440 n 52
Pin TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under Vce)
Characteristic Symbol | Test |Viymax | ViLmin | ViHAmIn ViLAmax | Van VEE Gnd
Power Supply Drain Current e 8 4,9, 12 5,10,13 8 1,16
Input Cuirent linH 4 4 9,12 5, 10, 13 8 1,16
Icso 4 9, 12 5,10,13 84 1,16
Output Voltage Logic 1 VoH 2 4 9,12 5, 10, 13 8 1,16
3 9,12 5,10, 13 8 1,168
Oulput Vollage Logic 0 VoL 2 9,12 4 5, 10, 13 8 1,16
3 4 9,12 5,10, 13 8 1,16
Threshold Voltage Logic1 | Voua 2 9,12 4 5,10, 13 8 1,16
’ 3 9,12 5, 10, 13 8 1,16
Threshold Voltage LogicO | VorLa 2 9,12 4 5,10,13 8 1,16
3 9,12 4 5,10,13 8 1,16
Reference Voltage VBB 11 5,10,13 8 1,16
Switching Times (500 Load) Pulse In | Pulse Out <32V | +20V
Propagation Delay 14,04 2 4 2 5,10,13 8 1,16
4o 2 4 2 5, 10, 13 8 1,16
443- 3 4 3 5,10, 13 8 1,16
43, 3 4 3 5,10, 13 8 1,16
Rise Time (20 10 80%) oy 2 4 2 5,10, 13 8 1,18
3, 3 4 3 5,10, 13 8 1,16
Fall Time (20 to 80%) to 2 4 2 5,10,13 8 1,16
t3- 3 4 3 5,10,13 8 1,16

Each MECL 10,000 series circuil has been designed to meet the dc s
established. The circuil is in a test socket or mounted on a
Outputs are terminated through a 50-chm resistor to

same manner.

pecifications shown in the test table, after thermal equitibrium has bee
printed circuit board and transverse air low greater than 500 inear fpm is maintaine

—2.0 volts. Test procedures are shown for only one gate. The other gales are tested in th

-
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MC10116

OUTLINE DIMENSIONS

FN SUFFIX
PLASTIC PLCC PACKAGE
CASE 775-02
ISSUEC

— B[$]0.007 0180@[TL-MO[N®)]

gt

..l- Y BRK — u[®]0007 P1B[T[LMB[NB)]

A

, oo D
E 331 z
i i
f : - w

a Ej- | 0 (o — a1| ] 00100250 T LMO NG

y

A {0007 0.180@]T[L-MO[NG)]

»H—R | ] 0007 (0.180®| T[L-MO[N @)
! . |
| Y E
o ¥ ] 00040100
-'IGL- T» J |=T= gEATHG
VIEW S

at
[¢]o0100250@[T[L-MB[N B

NOTES:

1. DATUMS L, -M-, AND N~ DETERMINED
WHERE TOP OF LEAD SHOULDER EXITS PLASTIC
BODY AT MOLD PARTING LINE.

2. DIMENSION G1, TRUE POSITIONTO BE
MEASURED AT DATUM-T-, SEATNG PLANE.

3. DIMENSIONS R AND U DO NOT INCLUDE MOLD
FLASH. ALLOWRELE MOLD FRLASH IS 0.010 (0.250)
PERSIDE,

4. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982,

5, CONTROLLING DIMENSION: INCH.

6. THE PACKAGE TOP MAY BE SMALLER THAN THE
PACKAGE BOTTOM BY UP TO 0,012 (0.300).
OIMENSIONS R AND U ARE DETERMINED AT THE
OUTERMOST EXTREMES OF THE PLASTIC BODY
EXCLUSNE OF MOLD FLASH, TIEBAR BURRS,
GATE BURRS AND INTERLEAD FLASH, BUT
INCLUDING ANY MISMATCH BETWEEN THE TOP
AND BOTTOMOF THE PLASTIC BODY.
DIMENSION H DOES NOT INCLUDE DAMBAR
PROTRUSION OR INTRUSION. THE DAMBAR
PROTRUSION(S) SHALL NOT GAUSE THEH
DIMENSION TO BE GREATER THAN 0,037 (0.840).
THE DAMBAR INTRUSION(S) SHALL NOT CAUSE
(mees?) DIMENSION TO BE SMALLER THAN 0.025
(il

~

ha— Y VIEW D-D

H [@]0007 (0.180@ [T L-MO[NB)]

| B

K1
=
_.l L_ F [©]0.0070180@[T[L-MO[NB)]
VIEWS
HICHES MILLINETERS
ol v T WAX | b | oA |
0365 | 0305 | 078 { 1003 |
0365 | 035 | 978 | 1005 |
0,965 | 0180 | 420 | 457
5 { oo oo 220 | 270
F100ia {0018 | 0331 048
g 0.050B5C 127B5C
606 |00 | 068 | o1
0020 | — | 05 =
7 N T e
o0 [oxm | qeo | ou
0250 [0t | aew | 904
v.ilo 0.048 .07 121
Wloo2 1] 0048 107 | 121
X Qm 0.0 107 142
Y1 —Tose | — [ os0
4 2%] 10® 2¢] 10*
Q110310 | 0330 | 768 | 838 |
Kt Joo0 | — [ 1] —
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MC101

OUTLINE DIMENSIONS

L SUFFIX
CERAMIC DIP PACKAGE
CASE 620~10

NOTES:
ISSUE V 1. DIMENSIONING AND TOLERANCING PER
] ANSIY14.5M, 1982
2. CONTROLLING DIMENSION: NCH,
B 3. DIMENSIONL TO CENTER OF LEAD WHEN
FORMED PARALLEL.
4. DIMENSION F MAY NARROWT0 0.76 (0.030)
— WHERE THE LEAD ENTERS THE CERAINC
C— L—» BODY,

| CHES | MELLGMETERS
! | DB U L MAX | MM

1 i ! 0750 | 0785 | 1805

¥/ 610 | 748
) —{0200! — 1 50 |
N K g 0015 | 0020 | 039 | o

s / i
E—J - | Nl M
F G -—o —>irt—J 18PL
D 1wep

00% 10,065 | 140 165 |
ot% 0015 _oé%

L [@{0250010®@][T]B ®]
|$]025 0010 ®[T] A ®]

2

=g
2
i

.

;

348 | 431 |
1

0.300 &2]&_
0%] 15%] 0®] 15° |

0 0040 | 051 [ f01

=2 2 b1 |22 1 (| m
< o

E

=g

S

o

P SUFFIX
PLASTIC DIP PACKAGE
CASE 64808

ISSUE R NOTES:
A F— 1. DIMENSIONING AND TOLERANCING PER ANS)

T et ™ o CONTROLLIG DMENSION: MCH

2 3
1¢ ° 3 DIMENSIONL TO CENTER OF LEADS WHEN
b FORMED PARALLEL,
e} DIMENSION B BOES NOT INCLUDE MOLD FLASH,
[ RAOUNDED CORNERS OPTIONAL.

1
I hd b3 LI LA ET BCHES | MILLIMETERS
o b

| BN |

0740 | 0770 | 1680 | 1855
0250 [ 0270 | 635 | eps
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0015 | 0021 | 039 | 083
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0.100850 254 B3C
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0008 | 0015 | 021 ] 038
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uw_{s ]
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual 4-Stage

Binary Ripple Counter
High—Performance Silicon-Gate CMOS

The MC54/74HC393 is identical in pinout to the LS393. The device inputs
are compatible with standard CMOS outputs; with pullup resistors, they are
compatible with LSTTL outputs.

This device consists of two independent 4-bit binary ripple counters with
paraliel outputs from each counter stage. A + 256 counter can be obtained
by cascading the two binary counters.

intemal fiip-flops are triggered by high-to-low transitions of the clock
input. Reset for the counters is asynchronous and active-high. State
changes of the Q outputs do not occur simultanecusly because of internal
ripple delays. Thersfore, decoded output signals are subject to decoding
spikes and should not be used as clocks or as strobes except when gated
with the Clock of the HC393.

» Output Drive Capability: 10 LSTTL Loads

Outputs Directly Interface to CMOS, NMOS, and TTL
Operating Voltage Range: 2to 6 V

Low Input Current: 1 yA

High Noise immunity Characteristic of CMOS Devices

in Compliance with the Requirements Defined by JEDEC Standard
No.7A

o Chip Complexity: 236 FETs or 59 Equivalent Gates

LOGIC DIAGRAM

31

1,13 BINARY 410 Q2
cLock 13 g
PLOUNTER |——3:2 a3
|68 o
epser 22 |
PIN14 =Vg
PIN7 = GND

105

MC54/74HC393

J SUFFIX
CERAMIC PACKAGE
CASE 632-08
N SUFFIX
14 PLASTIC PACKAGE
CASE 646-06
1
D SUFFIX
14 SOIC PACKAGE
1 CASE 751A-03
ORDERING INFORMATION
MC54HCXOXJ Ceramic

MC74HCXXXN Plastic
MC74HCXXXD SOoIC

PIN ASSIGNMENT
clockalj1e 14 Vo
RESETa ] 2 13 {JCLOCK b

aizll 3 12 [IRESETb
Q2,004 1 faiy
Q3,0 5 10 Q2
Q4] 6 8 a3,
GND I} 7 8 o4

FUNCTION TABLE

Inputs
Clock Reset Outputs

X H L
H L No Change
L L No Change
e L No Change
N L Advance to
Next State

© Motorola, Inc. 19856
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MC54/74HC393

MAXIMUM RATINGS™
Symbol Parameter Value Unit This device contains protection
Vce | DC Supply Voltage (Referenced to GND) -0510+70 v circuitry to guard against damage
due to high static voltages or electric
Vin | DC Input Voltage (Referenced to GND) -15toVgg+15) V fields. However, precautions must
Vout | DC Output Voltage (Referenced to GND) -051Voc+05]| V be taken to avoid applications of any
- voltage higher than maximum rated
tin DC Input Current, per Pin +20 mA voltages to this high-impedance cir-
lowt DC Output Current, per Pin +95 mA cuit. For proper operation, Vi and
Vout should be constrained to the
Icc DC Supply Current, Vo and GND Pins +50 mA range GND = (Vin of Voup) = VCC-
———— - - Unused inputs must always be
Pp Power Dissipation in Slill Air, Plastic géigmp:g;;;f ‘ng mw fied to an appropriate logic voltage
level (e.g., either GND or VgG)-
Tstg | Storage Temperature -65t0+150 °C Unused outputs must be lefl open.
T Lead Temperature, 1 mm from Case for 10 Seconds °C
(Plastic or SOIC DIP) | - 260
({Ceramic DIP) 300

*» Maximum Ratings are those values beyond which damage to the device may occur.

Funclional operation should be restricted to the Recommended Operating Conditions.

1Derating — Plastic DIP: — 10 mW/*C from 65° t0 125°C

Ceramic DIP: — 10 mW/*C from 100° to 125°C
SOIC Package: — 7 mW/*C from 65° to 125°C
For high frequency or heavy load considerations, see Chapter 2 of the Motorola High-Speed CMOS Data Book (DL129/D).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameoter Min | Max | Unit
Voo DC Supply Voltage {Referenced to GND) 20 6.0 v
Vin, Vout | DC Input Voltage, Output Voltage (Referenced to GND) 0 Vee \)
Ta Operating Temperature, All Package Types -85 |+125| °C
T i Input Rise and Fall Time Veg=20V] O 1000 | ns
(Figwre 1) Voo =45V 0 500
Veg=60VY) O 400
DC ELECTRICAL CHARACTERISTICS (Voitages Referenced to GND)
Guaranteed Limit
Vee ~55to
Symbol Parameter Test Conditions v 25°C <85°C | =125°C | Unit
VIH Minimum High—Level Irput Vout=0.1VorvVcc-01V 20 1.5 1.5 15 A
Voltage Hout = 20 pA 45 3.15 3.15 3.15
6.0 42 42 42
ViL Maximum Low-Level Input Vout=0.1VorvVgc-0.1V 20 03 03 03 v
Voitage lloyt! = 20 pA 45 09 0.9 09
6.0 12 i2 12
VOH Minimum High—Level Output Vin=ViHor Vi 20 18 1.9 1.9 v
Voltage oyt < 20 pA 45 44 44 44
6.0 59 59 59
Vin=ViHorViL oyl s40mA ] 45 3.98 384 3.70
oyl £ 52mA Y 6.0 548 534 520
VoL Maximum Low-Level Output Vin=ViHor Vi 20 0.1 0.1 0.1 v
Voltage Houtl = 20 pA 45 0.1 0.1 01
8.0 0.1 0.1 0.1
Vin=ViHor Vi ligyl $4.0mA | 45 0.26 0.33 0.40
Houtl £52mA | 6.0 0.26 0.33 0.40
lin Maximum Input Leakage Cument | Vin = VGG or GND 6.0 +0.1 +1.0 +10 pA
icc Maximum Quiescent Supply Vin = Ve of GND 6.0 8 80 160 RA
Current (per Package) lout=0pA

NOTE: Information on typical parametric values can be found in Chapler 2 of the Motorola High-Speed CMOS Data Book (DL129/D).
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MC54/74HC393

AC ELECTRICAL CHARACTERISTICS (Gy = 50 pF, Input t = t = 6 ns)

Guaranteed Limit
Vee -55t0
Symbol Parameter v 25°C <85°C | < 125°C | Unlt
frmex Maximum Clock Frequency (50% Duty Cycle) 20 54 4.4 3.6 MHz

(Figures 1 and 3) 45 27 22 18
6.0 32 26 21

tPLH, Maximum Propagation Delay, Clock to Qt 20 120 150 180 ns
tPHL (Figures 1 and 3) 45 24 30 36
6.0 20 26 31

tPLH. Maximum Propagation Delay, Clock to Q2 20 190 240 285 ns
1PHL (Figwes 1 and 3) 45 38 48 57
6.0 3R 41 48

tpLH, Maximum Propagation Delay, Clock to Q3 20 240 300 360 ns
1PHL (Figures 1 and 3) 45 48 60 72
6.0 41 51 61

tPLH. Maximum Propagation Delay, Clock to Q4 20 200 365 435 ns
PHL (Figures 1 and 3) 45 58 73 87
6.0 49 62 74

tPHL Maximum Propagation Delay, Resetto any Q 20 165 205 250 ns
(Figures 2 and 3) 45 33 41 50
8.0 28 35 43

TLH. Maximum Output Transition Time, Any Output 20 75 95 110 ns
tTHL (Figures 1 and 3) 45 15 19 22
6.0 13 16 19

Cin Maximum Input Capacitance —_ 10 10 10 pF

NOTES:
1. For propagation delays with loads other than 50 pF, see Chapter 2 of the Motorola High-Speed CMOS Data Book (DL 120/D).
2. Information on typical parametric values can be found in Chapter 2 of the Motorola High—-Speed CMOS Data Book (DL129/D).

Typical @ 25°C,Vcc=5.0V
CpD Power Dissipation Capacitance (Per Counter)* 40 pF

* Used to determine the no-load dynamic power consumption: Pp = Cpp Vo2t +1cc Voo For load considerations, see Chapter 2 of the
Motorola High-Speed CMOS Data Book (DL129/D).

TIMING REQUIREMENTS (Input t; = 1f = 6 ns)

Guaranteed Limit
Vce ~55t0
Symbol Parameter v 25°C <85°C | = 125°C | Unit
frec Minimum Recovery Time, Reset Inactive to Clock 20 50 65 75 ns
(Figure 2) 45 10 13 15
6.0 9 1" 13
tw Minimum Pulse Width, Clock 20 80 100 120 ns
(Figure 1) 45 16 20 24
6.0 i4 i7 20
tw Minimum Pulse Width, Reset 20 125 155 190 ns
(Figure 2) 45 25 31 38
8.0 21 26 32
1] Maximum Input Rise and Fall Times 2.0 1000 1000 1000 ns
(Figure 1) 45 500 500 500
6.0 400 400 400

NOTE: Information on typical parametric values can be found in Chapter 2 of the Motorola High-Speed CMOS Data Book (DL126/D).
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MC54/74HC393

PIN DESCRIPTIONS

INPUTS

Clock {Pins 1,13)

Clock input. The intemal flip-flops are toggled and the
counter state advances on high—to—fow transitions of the
clock input.

CONTROL INPUTS

Reset (Pins 2, 12)
Active—high, asynchronous reset. A separate reset is pro-

vided for each counter. A high at the Reset input prevents
counting and forces all four outputs low.

OUTPUTS

Q1, 02,Q3, Q4 (Pins 3,4, 5,6, 8,9,10, 11)

Parafiel binary outputs Q4 is the most significant bit.

SWITCHING WAVEFORMS

L t
-jsﬁgz l —Vce
CLOCK | 1% . GND

q—lw—-.

Wmax
—> PLH PH
90% |4 -
Q  50%
10%
fTLH HTHL

Figure 1.

TEST
POINT

OUTPUT

DEVICE
UNDER

TEST ICL‘

* Includes all probe and jig capecitance

Figure 3. Test Cirouit

RESET —2.12 DG*

\———— GND

trec —™
— Voe
CLOCK 50%
GND

Figure 2.
EXPANDED LOGIC DIAGRAM
cLock =12 5C  Qf—
—dD QD——«:{ >3 o
L—g>C Q
N 4,10
— D Q —<>— Q2
e a
] 5,9
—o  a —<{>——os
S C Qf—
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TIMING DIAGRAM

|o|1|2|3|4[5|s|7|e|9|1o|11|12|13|14|15|o|
CLOCK

1
@1 ] | 1IN -
-1
o 1 1 |
COUNT SEQUENCE
Outputs
Count Q4 Q3 Q2 Ql

0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
1 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
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MC54/74HC393

OUTLINE DIMENSIONS

J SUFFIX
CERAMIC DIP PACKAGE
CASE 632-08
ISSUEY

I

5
!

F‘JL a
DiuaPL

[Blo2s o @[T A®]

PR

N
—alle— J14PL

[Blozs o ®[T[BO|

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Yi4.594 1882,
2 CONTROLLING DIMENSION: NCH.
3, DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.
4, DIMESNION F MAY NARROW TO 0.76 (0.030)
WHERE THE LEAD ENTERS THE CERAMIC

BODY.

0750 | 0.785

0245

'
18.05 | 1994

0280

[ 323 IRAL

0.155

0200

394 | 508

0.015

9.055

0020

53| 0% |

0066

140 | 185

0160 BSC

254BSC

0.008

0015

021 ] 038

bl

25

0.170

318 ] 431

0300

BSC

782

e ] 15

G B

=:""‘-D'“°OH>F

0.020 | 0.040

051 ] 1.0t

PAN

AAAJ&J\J&

14

@]

TATATATATATAT

A
—o Fla—

N SUFFIX
PLASTIC DIP PACKAGE
CASE 646-06
ISSUE L

NOTES:

1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE

POSITION AT SEATING PLANE AT MAXIMUM
MATERIAL CONDITION.

2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

3 MSKN B DOES NOT INCLUDEMOLD

H

gf‘

M—.

4. HOUNDED CORNERS OPTIONAL.

DB MM |

MLLIMETRRS

| MAX |

OO TP

et i

D SUFFIX

PLASTIC SOIC PACKAGE

CASE 751A-03
ISSUE F

1I"IHHHHH

P7PL

l [&l025 0010 @] B® ]

—~la e

-—>H<-D14PL K

[ 025 0010 ®T]

B®] A®]

NOTES:

o

_c Rxw—»l I-— Z\ "! F L*
) {M =~y

. DIMENSIONING AND TOLERANCING PER ANS!

Y14.5M, 1982,
CONTHOLLING DIMENSION: MILLIMETER.

. DIMENSIONS A AND B DONOT INCLUDE

MOLD PROTRUSION.

. MAXIMUM MOLD PROTRUSION 0.45{0.008)

PER SIDE.
DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.006) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION,
"DRLWETERS | NCHES
Tum [ WX | W T BAX |
A5 | 875 | 03% | 034
380 | 4.00 | 0.150 | 0157
35 | 175 | 0054 | 0008
35 | 049 | 0014 | 0018
040 | 125 | 0016 | 0.040
127656 | 00650856
018 | 025 | 0008 | 0000
010 | 0% | 0004 | 0,009
o L . B
580 | 620 | 628 | 094
025 | 050 | 6010 | 0018

0u|ms|x]e wuou>lﬁ

MOTOROLA




MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual 4-Stage Binary
Rippie Counter with

+ 2 and + 5 Sectlons
High—Performance Silicon—Gate CMOS

The MC54/74HC390 is Identical in pinout to the LS390. The device inputs
are compatible with standard CMOS outputs; with pullup resistors, they are
compatible with LSTTL. outputs.

This device consists of two independent 4-bit counters, each composed
of a divide—by-two and a divide~by-five section. The divide—by-two and
divide-by—five counters have separate clockinputs, and can be cascaded to
implement various combinations of + 2 and/or + 5 up to a + 100 counter.

Flip-flops internal to the counters are triggered by high-to—low transitions
of the clock input. A separate, asynchronous reset is provided for each 4-bit
counter. State changes of the Q outputs do not occur simultansously
because of intemal ripple delays. Therefore, decoded output signals are
subject to decoding spikes and should not be used as clocks or strobes
except when gated with the Clock of the HC390.

Output Drive Capability: 10 LSTTL Loads

Outputs Directly Intsrface to CMOS, NMOS, and TTL

Operating Voltage Range: 2to 6 V

Low Input Current: 1 pA

High Noise Immunity Characteristic of CMOS Devices

in Compliance with the Requirements Defined by JEDEC Standard
No 7A

e Chip Complexity: 244 FETs or 61 Equivalent Gates

LOGIC DIAGRAM

115 +2 3,13
CLOCK A —————> COUNTER

|

5 6,10
cLocks —2 dg> e
5 a0

2,14

RESET

PIN16=Vog
PIN§ = GND

10/95

MC54/74HC390

J SUFFIX
CERAMIC PACKAGE
CASE 620-10

N SUFFIX
16 PLASTIC PACKAGE
CASE 648-08

D SUFFIX
16 SOIC PACKAGE

f CASE 751B-05

ORDERING INFORMATION

MCS4HCXXOS Ceramic
MC74HCXXXN Plastic
MC74HCXXXD SOIC

PIN ASSIGNMENT
CLOCKAa [] 1@ 16 [ Ve
RESETa ] 2 15 [) CLOCK Ay
Qaafll 8 14 [JRESET b
CLOCK B, [ 4 13 [1 Qap
Qgafl 5 12 [] CLOCK By,
Qcal) 6 11 [l Qgp
Qall7 10 {1 Qcp
GND I 8 g [l Qpp
FUNCTION TABLE
Clock
A B Reset Action
X X H Resetl
+2and+5
A X L Increment
+2
X L Increment
+5

® Motorola, Inc. 1995
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MC54/74HC390

MAXIMUM RATINGS*
Symbol Parameter Value Unit This device contains protection
Voc | DC Supply Voltage (Referenced to GND) ~05t0+70 Vv circuitty to guard against damage
- due to high static vollages or eleclric
Vin DC Input Voltage (Referenced to GND) -15toVgc+ 15 V fields. However, precautions must
Vout | DC Output Voltage (Referenced to GND) -05toVec+05) V be taken to avoid applications of any
- - voltage higher than maximum rated
lin DC Input Current, per Pin +20 mA voltages to this high-i ance cif-
fout | DC Output Cument, per Pin +25 mA cuit. For praper operation, Vi and
- Vout should be constrained to the
lcc DC Supply Cumrent, Vo and GND Pins +50 mA range GND (Vi of Vout) < VCC.
Pp Power Dissipation in Stifl Air, Plastic or Ceramic DIPt 750 mwW Unused inputs must always be
SOIC Packaget 500 tied to an appropriate logic vollage
" level (e.g., either GND or Vcg).
Tatg | Storage Temperature -65to+150 C Unused ouiputs must be left open.
TL Lead Temperature, 1 mm from Case for 10 Seconds *C
(Plastic or SOIC DIP) 260
(Ceramic DIP) 300

* Maximum Ratings are those values beyond which damage to the device may accur.

Functional operation should be restricled to the Recommended Operating Conditions.

1Derating — Plastic DIP: — 10 mW/*C from 65 to 125°C

Ceramic DIP: ~ 10 mW/°C from 100° lo 125°C
SOIC Package: ~ 7 mW/*C from 65° to 125°C

For high frequency or heavy load considerations, see Chapter 2 of the Motorola High-Speed CMOS Data Book (DL129/D).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min | Max | Unit
\ole] DC Supply Voltage (Referenced to GND) 20 6.0 A
Vin, Vout | DC Input Voltage, Output Voltage (Referenced to GND) 0 Vce A
Ta Operating Temperature, All Package Types -5 |+125| °C
i b Input Rise and Fall Time Ve =20V 0 1000 | ns
(Figure 1) Vge =45V 0 500
Voc=60V] O 400
DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)
Guaranteed Limit
Vee ~55to
Symbol Parameler Test Conditions v 25°C %85°C | =125°C | Unit
VIH Minimum High—Level Input Vout=0.1VorvVgc—-01V 20 1.5 1.5 15 \
Voltage oyl = 20 pA 45 3.15 3.15 3.15
6.0 42 42 42
ViL Maximurn Low-Level Input Vout=0.1Vorvgg—-0.1V 20 03 0.3 0.3 \Y
Voltage lioutt < 20 pA 45 09 0.9 09
6.0 1.2 12 1.2
VoH Minimum High—Level Output Vin=ViHor ViL 20 1.9 1.9 1.9 Vv
Voltage ligytl = 20 pA 45 44 44 44
6.0 59 59 59
Vin=ViHor VL lloutl S 40mA} 45 3.98 3.84 370
oyl £ 52mA | 6.0 548 534 520
VoL Maximum Low-1 evel Output Vin=ViHor Vi 20 0.1 01 0.1 \
Voltage lloytl = 20 A 45 0.1 0.1 0.1
6.0 01 0.1 01
Vin=ViHor Vi lloytl € 40mA 45 0.26 0.33 0.40
oyl s 52mA | 6.0 0.26 0.33 0.40
lin Maximum Input Leakage Current | Vi = VoG or GND 6.0 +0.1 +1.0 +1.0 pA
Icc Maximum Quiescent Supply Vin = Vg or GND 6.0 8 80 160 pA
Current (per Package) lout=0nA

NOTE: Information on typical parametric values can be found in Chapter 2 of the Motorola High-Speed CMOS Data Book (DL129/D).
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MC54/74HC390

AC ELECTRICAL CHARACTERISTICS (C| = 50pF, Input {f =1f= 6 ns)

Guaranteed Limit
Vee -55to
Symbol Parameter v 25°C s85°C | <125°C | Unit
frnax Maximum Clock Frequency (50% Duty Cycle) 20 54 44 3.6 MHz

(Figures 1 and 3) 45 27 22 18
6.0 32 26 21

tpLH. Maximum Propagation Delay, Clock A to QA 20 120 150 180 ns
tPHL (Figures 1 and 3) 45 24 30 36
6.0 20 26 31

tpLH, Maximum Propagation Delay, Clock A 1o QC 20 290 365 435 ns
tPHL (QA connected to Clock B) 45 58 73 87
(Figures 1 and 3) 6.0 49 62 74

pLH, Maximum Propagation Delay, Clock B to QB 20 130 165 195 ns
PHL (Figures 1 and 3) 45 26 33 39
6.0 22 28 33

tpLH, Maximum Propagation Delay, Clock B to QC 20 185 230 280 ns
tPHL {Figures 1 and 3) 45 37 48 56
8.0 31 39 48

tPLH, Maximum Propagation Delay, Clock B to QD 20 130 165 195 ns
tPHL (Figures 1 and 3) 45 26 33 39
6.0 22 28 33

tPHL Maximum Propagation Delay, Resetto any Q 2.0 165 205 250 ns
(Figures 2 and 3) 45 33 41 50
6.0 28 a5 43

tTLH. Maximum Output Transition Time, Any Output 20 75 95 110 ns
tTHL (Figures 1 and 3) 45 15 16 22
6.0 13 16 19

Cin Maximum Input Capacitance -_ 10 10 10 pF

NOTES:
1. For propagation delays with loads other than 50 pF, see Chapter 2 of the Motorola High-Speed CMOS Data Book (DL129/D).
2. Information on typical parametric values can be found in Chapter 2 of the Motorola High-Speed CMOS Data Book (DL129/D).

Typical @ 25°C, Ve =5.0V
Cpp Power Dissipation Capacitance (Per Counter)* 35 pF

+Used o determine the no-load dynamic power consumption: Pp = Cpp Vo2t +1gc Voo For load considerations, see Chapter 2 of the
Motorola High-Speed CMOS Data Book (DL126/D).

TIMING REQUIREMENTS (Input t; = tf = 6 ns)

Guaranteed Limit
Vee -55to
Symbot Parameter v 25*C <85°C | <125°C | Unit
trec Minimum Recovery Time, Reset Inactive to Clock A or Clock B 20 50 85 75 ns
(Figure 2) 45 10 13 15
6.0 9 11 13
tw Minimum Pulse Widih, Clock A, Clock B 20 80 100 120 ns
(Figure 1) 45 16 20 24
8.0 14 i7 20
[ Minimum Pulse Width, Reset 2.0 125 165 180 ns
{Figure 2) 45 25 31 38
6.0 21 26 32
i, 4 Maximum Input Rise and Fall Times 2.0 1000 1000 1000 ns
(Figure 1) 45 500 500 500
6.0 400 400 400

NOTE: Information on typical parametric values can be found in Chapter 2 of the Motorola High-Speed GMOS Data Book (DL120/D).
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MC54/74HC390

PIN DESCRIPTIONS

INPUTS
Clock A (Pins 1, 15) and Clock B (Pins 4, 15)

Clock A is the clock input to the + 2 counter; Clock Bis the
clock input to the + 5 counter. The internal flip-flops are
toggled by high—to—ow transitions of the clock input.

CONTROL INPUTS
Resst (Pins 2,14)

Asynchronous reset. A high at the Reset input prevents
counting, resets the intemal flip~flops, and forces Qa through

Qp low.

OUTPUTS

Qa (Pins 3,13)
Output of the + 2 counter.

Qg, Q¢, Qp (Pins 5,6, 7, 8, 10, 11)

Outputs of the + 5 counter. Qp is the most significant bit.
Qa is the least significant bit when the counter is connected
for BCD output as in Figure 4. Qg is the least significant bit
when the counter is operating in the bi~quinary mode as in
Figure 5.

SWITCHING WAVEFORMS

— Voo
GND

- IPLH 1PHL
Qo |
10%
TLH THL
Figure 1.

-— Vge

\‘_’— GND

kec
— Vco
CLOCK 50%
- GND

TEST CIRCUIT
TEST POINT
OUTPUT
DEVICE
UNDER )
TEST I CL

* Includes all probe and jig capacitance

Figure 3.

MOTOROLA



MC54/74HC390

EXPANDED LOGIC DIAGRAM

|> 3,13 Q4

clocka 8o Q

il

cLock 12 o Qb

B

14
S

6,10
s Q)
D . Qp 9 C

0
"4
(9]

D g
RESET MD:»—.——I

TIMING DIAGRAM
(QA Connected to Clock B)

|0|1‘2l3|4l5l6|718|9|0|1l2‘3l4|5|6|

CLOCK A

an ] T
et I [ 1 — I
Q] 1 l [
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MC54/74HC390

APPLICATIONS INFORMATION

Each half of the MC54/74HC390 has independent + 2 and To obtain a bi—quinary count sequence, the input signals
+ 5 sections (except for the Reset function). The + 2 and + 5 connected to the Clock B input, and output Qp Is connected
counters can be connected to give BCD or bl~quinary (2-5) to the Clock A input (Figure 5). QA provides a 50% duty cycle
count sequences. If Output Qp Is connected to the Clock B output. The bi—quinary count sequence function table is
input (Figure 4), a decade divider with BCD output is given in Table 2.
obtained. The function table for the BCD count sequence is

given in Table 1.
Table 1. BCD Count Sequence* Table 2. Bl-Quinary Count Sequence™
Output Output
Count Qp Q¢ Qp Qa Count Qa Qp Q¢ Qg

0 L L L L 0 L L L L

1 L L L H 1 L L L H

2 L L H L 2 L L H L

3 L L H H 3 L L H H

4 L H L L 4 L H L L

5 L H L H 8 H L L L

6 L H H L 9 H L L H

7 L H H H 10 H L H L

8 H L L L 1 H L H H

9 H L L H 12 H H L L

* Qp connected to Clock B input. **Qp connected to Clock A input.
CONNECTION DIAGRAMS
15 3,13 1,15 3,13
CLOCK A ——1'—-—C> +2 - Qq CLOCK A — > +2 I (RL 7
COUNTER COUNTER
—] 'I
5, 11 5 11
CLOCK B 41214 e B clockB 212 _1gs +5 T
COJ:TER 7 9 ac COUNTER 7 9 %
2,14 2,14
RESET ———--*—I RESET —*——"—‘—I
Figure 4. BCD Count Figure 5. Bi-Quinary Count

MOTOROLA 6



MC54/74HC390

QUTLINE DIMENSIONS
J SUFFIX
CERAMIC PACKAGE
- CASE 620-10 NOTES:
16 ° ISSUE V 1. DIMENSIONING AND TOLERANCING PER
% ANSI Y145, 1962,
2. CONTROLLNG DIVENSION: NCH.
3. DIMENSION L TO CENTER OF LEAD WHEN
: ¥ o D F AT NAPROWTO 070 (0230 WHERE
e L —> " THE LEAD ENTERS THE CERAMC BODY
WS | BLLMETERS
i | DBt | MM | WAX | M |
- ‘[ A 0.750 | 0785 | 19.06 | 18.83
5 : T // B oz | o265 | ato | 745 |
N K l/ T :ﬁw 038 §§§
0.@(%&& 12
l Seim M o
—~lak— ey oo Loexl e Tox |
D1eRt [©Toz o ®[T[BO] L
[@]o250010®][T[ A®] N [ qo0 [ 004 | 051 ] 1.01

N SUFFIX
[=A] PLASTIC PACKAGE N?TES: NG AND TOLERANING PER AN
MY 2T e CASE 648-08 " Y145M, 1982
10 ° ISSUE R

CONTROLLING DIMENSION: INCH.

DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARRLLEL.

DIMENSION B DOES NOT INCLUDE MOLD FLASH.
ROUNDED CORNERS OPTIONAL.

$
LmpEREpagE LR Ly ow e
-DIL—F L MIH_ | HAX | MM %

PN

Tt
g TL) —{

—C d B 0740 | 0770 | 1680 |

0250 | 0270 | 635 | 6,65 |
0145 0175 | 388 | 4
0,015 4] 038 053
0040 | o070 | 1. 171
100 BSC| 254B3C |
050 BSC| 12785
0008 | 0015 021 0P |

0110 § 0130 0 { 330

)\ SEATIN
LY ¢ e
H - K M

i=3(=2

—{ls— D18PL

[®o250010 @[T A® |

~
-I-:.-r
»
malr-s-:cl-nuou»?

00201 0040} 051 ] 101

D SUFFIX
PLASTIC SOIC PACKAGE
A} CASE 751B-05
ISSUE J NOTE

H—H_ H—ﬁ— H— H— H_ | 1 glngflONlNG AND TOLERANCING PER ANS!
1 ¢ 2. CONTROLLING DIMENSION: MILLIMETER.

3. DIMENSIONS A AND B DO NOT INCLUDE

MOLD PROTRUSION,
[-B] pep 4. MAXMUM MOLD PROTRUSION 0.15 (0.008)

L[ $[0250010@[ 8@ ] PER SDE

5. DIMENSION D DOES NOT INCLUDE DAMBAR

®
T T PROTAUSION. ALLOWABLE DAMBAR
H_ — JJ .H H H H PROTRUSION SHALL BE 0.127 (0.005) TOTAL
N EXCESS OF THE D DMENSION AT
MAXMUM MATERIAL CONDITION.

__] L. LANTENTTENTE
F 880 | 1000 | 0306

K R Xas 350 | 4.00 | 0150

‘ 138 1.75 { 005

035 | 049 | 00

ﬁaﬁﬁﬁﬁﬁﬁi C s STz Ton]
M

B

[]
~
By P : R
1.4
[@Tos000®[T[BO] A®)] P S0 am 10

025 | 050 ] 0010
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Dual D Filp-Fiop with Set

and Reset
High—Performance Silicon-Gate CMOS

The MC54/74HC74A is identical in pinout to the LS74. The device inputs
are compatible with standard CMOS outputs; with pullup resistors, they are
compatible with LSTTL outputs.

This device consists of two D flip-flops with individual Set, Reset, and
Clock inputs. Information at a D—input is transferred to the corresponding Q
output on the next positive going edge of the clock input. Both Q and Q
outputs are available from each flip-flop. The Set and Reset inputs are
asynchronous.

Output Drive Capability: 10 LSTTL Loads

Outputs Directly interface to CMOS, NMOS, and TTL

Operating Voitage Range: 2010 6.0V

Low Input Current: 1.0 uA

High Noise Immunity Characteristic of CMOS Devices

In Compliance with the Requirements Defined by JEDEC Standard
No.7A

o Chip Complexity: 128 FETs or 32 Equivalent Gates

LOGIC DIAGRAM

CLOCKA ‘L> — ™

st 49

1 8 —
CLOCK 2 —P — Q@

s —12— 7

PIN14 =Vg
PIN7 =GND

10/95

MCS54/74HC74A

- J SUFFIX
L CERAMIC PACKAGE
14 CASE 632-08
N SUFFIX
“ PLASTIC PACKAGE
CASE 646-06

D SUFFIX
1 SOIC PACKAGE
1 CASE 751A-03
DT SUFFIX
1 TSSOP PACKAGE
" CASE 948G-01

ORDERING INFORMATION

MC54HCXXAJ Ceramic
MC74HCXXAN Plastic
MCT4HCXXAD SOIC
MC74HCXXADT TSSOP

PIN ASSIGNMENT
RESET1 [ 1o 14 1 Vg
DATA1[] 2 13 {1 RESET 2
crock1ll 3 12 [1 DATA2
SET1 [ 4 11 [] cLocK 2
aifll s 10 f1 SET2
Qi s afl Q2
ano f} 7 gfl o2
FUNCTION TABLE
inputs Outputs
Set Reset Clock Data| @ Q
H X X H L
H L X X L H
L L X X | w ne
H H  H H L
H H - L L H
H H L X No Change
H H H X | NoGhange
H H ~ X No Change

* Both outputs will remain high as long as
Set and Reset are low, but the oufput
states are unpredictable if Set and Reset
go high simultaneously.

® Motorola, Inc. 1995
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MC54/74HCT74A

MAXIMUM RATINGS*
Symbol Parameter Value Unit This device contains protection
Vce | DC Supply Voliage (Referenced to GND) -0510+70 v circuitry to guard against damage
due to high static voltages or electric
Vin DC Input Voltage (Referenced to GND) -15bVec+15}) V fiekds. However, precautions must
Vout {DC Output Voltage (Referenced to GND) ~050Veg+05]| V be taken to avoid applications of any
- - voltage higher than maximum rated
lin | DC Input Current, per Pin 120 mA voltages to this high-impedance cir-
lot | OC Output Current, per Pin +25 mA cuil. For proper operation, Vi and
- Vout should be constrained to the
lcc | DG Suppty Current, VGG and GND Pins +50 mA range GND < (Vin or Vout) = VcC.
PpD | Power Dissipation in Still Air, Plastic or Ceramic DIPt 750 mw ~Unused inputs must always be
SOIC Packaget 500 tied to an appropriate logic vollage
TSSOP Packaget 450 level (e.g., either GND or Vc().
Unused outputs must be left open.
Tstg | Storage Temperature -651t0+ 150 °C
TL Lead Temperature, 1 mm from Case for 10 Seconds °C
(Plastic DIP, SOIC or TSSOP Package) 260
(Ceramic DIP) 300

* Maximum Ratings are those values beyond which damage to the device may occur.

Functional operation should be rettricted to the Recommended Operating Conditions.

tDerating — Plastic DIP: - 10 mW/*C from 65° to 125°C
Ceramic DIP: — 10 mW/°C from 100° to 125°C
SOIC Package: — 7 mW/*C from 65° to 125°C
TSSOP Package: — 6.1 mW/*C from 65° to 125°C
For high frequency or heavy load considerations, see Chapter 2 of the Motorola High-Speed CMOS Data Book (DL129/D).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min | Max | Unit
vee DC Supply Voltage (Referenced to GND) 20 6.0 v
Vin: Vout | DC Input Voltage, Output Voltage (Referenced to GND) 0 Vee | V
TA Operaling Temperature, All Package Types -55 |+1256| °C
i i Input Rise and Fall Time Vec=20V 0 1000 | ns
(Figures 1,2, 3) Ve =45V 0 500
Vec=60V | O 400
DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND)
Guaranteed Limit
Vee -55to
Symbol Parameter Test Conditions v 25°C <85°C | <125°C { Unit
ViH Minimum High-Level Input Vout=0.1Vorvec-01V 20 1.5 1.5 1.5 Vv
Voltage lout! = 20 pA 45 3.15 3.15 3.15
6.0 42 42 42
ViL Maximum Low-Level input Vout=0-1Vorvgc—-0.1V 20 05 05 0,5 v
Voltage ligyl = 20 pA 45 1.35 1.35 1.35
o 6.0 18 1.8 18
VoH Minimum High—Level Output Vin=ViHor Vi 20 19 19 1.9 v
Voltage liou! = 20 pA 45 44 44 4.4
6.0 59 59 59
Vin=ViHor Vi gyl s40mA} 45 3.08 3.84 37
lloyd s 52mA | 6.0 548 5.34 52
VoL Maximum Low—Level Output Vin=ViHor Vi 20 0.1 0.1 0.1 v
Voltage lout! = 20 pA 4.5 0.1 0.1 0.1
6.0 0.1 0.1 0.1
Vin=ViHor Vi lloytl £ 4.0mA 45 0.26 0.33 04
oyl s 52mA | 6.0 0.26 0.33 04
MOTOROLA 3-2




MC54/74HC74A

DC ELECTRICAL CHARACTERISTICS (Voltages Referenced to GND) — continued

Guaranteed Limit
Veo -55to
Symbol Parameter Test Condltions v 25°C <85°C | <125°C | Unit
lin Maximum input Leakage Current | Vin = VcC of GND 6.0 +0.1 +1.0 +1.0 pA
Icc Maximum Quiescent Supply Vin =V of GND 6.0 20 20 80 BA
Cument {per Package) lout = 0 pA
NOTE: Information on typical parametric values can be found in Ghapter 2 of the Motorola High-Speed CMOS Data Book (DL129/D).
AC ELECTRICAL CHARACTERISTICS (Cp_ = 50 pF, Input & = f=86.0ns)
Guaranteed Limit
Vee -55to
Symbol Parameter v 25°C = 85°C | <125°C | Unlt
fmax Maximum Clock Frequency (50% Duty Cycle) 20 6.0 48 4.0 MHz
(Figures 1 and 4) 45 30 24 20
6.0 35 28 24
tPLH. Maximum Propagition Delay, Clock 1o Qor Q 20 100 125 150 ns
tPHL (Figures 1 and 4) 45 20 25 30
6.0 17 21 26
lpLH, Maximum Propagation Delay, Set or ResettoQor Q 20 105 130 160 ns
tPHL (Figures 2 and 4) 45 21 26 32
6.0 18 22 27
HLH. Maximum Output Transition Time, Any Output 20 75 95 110 ns
tTHL (Figures 1 and 4) 4.5 15 19 22
6.0 13 16 19
Cin Maximum Input Capacitance — 10 10 10 pF
NOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapter 2 of the Motorota High-
Speed CMOS Dala Book (DL129/D).
Typical @ 25°C, Vg =5.0V
CpD Power Dissipation Capacitance (Per Flip-Flop)* 39 pF

* Used to determine the no—load dynamic power consumption: Pp = CpD Vcc2f +1cC V. For load consideratians, see Chapter 2 of the
Motarola High-Speed CMOS Data Book (DL126/D).

TIMING REQUIREMENTS (input t; = t; = 6.0 ns)

- Guaranteed Limit
vee -55%0
Symbol Parameter v 25°C =85°C | <125°C | Unit
tsu Minimum Setup Time, Data to Clock 20 80 100 120 ns
(Figure 3) 45 16 20 24
6.0 14 17 20
L'} Minimum Hold Time, Clock to Data 20 3.0 30 3.0 ns
(Figure 3) 45 3.0 3.0 3.0
6.0 30 3.0 3.0
trec Minimum Recovery Time, Set or Reset Inactive to Clock 20 8.0 8.0 8.0 ns
(Figue2) ™ 45 8.0 8.0 8.0
6.0 8.0 8.0 8.0
tw Minimum Pulse Width, Clock 20 80 75 90 ns
(Figure 1) 45 12 15 18
6.0 10 13 15
tw Minimum Pulse Width, Set or Resel 20 60 75 90 ns
(Figure 2) 45 12 15 18
6.0 10 13 15
i i Maximum Input Rise and Fall Times 2.0 1000 1000 1000 ns
(Figures 1,2, 3) 45 500 500 500
6.0 400 400 400

33 MOTOROLA



MC54/74HC74A

SWITCHING WAVEFORMS
e— 1, —
—\ vee
Voo SETOR ;50% 7[
RESET — GND
— GND — PHL
QORQ 50%__

*—{pLH tPHL .
0%
- 5%
Qorq —1%%
TLH THL

[ Yec
- vee
. CLOCK 0%
Figure 1 — D
‘__Flgure 2.
VALID TEST POINT
Vee
DATA 50% - OUTPUT
GND DEVICE
ey th UNDER .
Ve TEST CL
50% I
CLOCK — GND —
Figure 3. * Includes all probe and jig capacitance
Figure 4.
EXPANDED LOGIC DIAGRAM

4,10

SET

>

1,13

59

6,8

RESET

DD
S

o]
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MC54/74HC74

QUTLINE DIMENSIONS

J SUFFIX
CERAMIC DIP PACKAGE
CASE 632-08
ISSUEY

[-A-]
NOTES:

1. DIMENSIONING AND TOLERANCING PER ANSH
14 8 Y14.5M, 1882,
2. CONTROLLING DIMENSION: INCH.

[-B-] 3 DIMENSION L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
1 7 4. DIMESNION F MAY NARROW T0 0.76 (0.030)
L TYoJ ve g mvey me gy mve gp v gy e WHERE THE LEAD ENTERS THE CERAMIC
C— lt— | — BODY.

_BicHRs T WLLMETERS |
| MIN_ M| MAX
750 | 0785 | 1905 | 1964
045 [ 0280 | 628 | 7.41
155 1 0200 | 394 [ 508
015 | 0020 | 0391 050
0055 ] 00B6 | 140] 165
0100 BSC 2548SC__|
0006 [ 0015 | 621 ] 038

0125 ]| 0470 | 3.18] 431
0300BSC 7862
e [ 1° | o | 15
000} oose| 0511 10

i

—JL o
Dur —»ile— J14PL

[®lo2s10010@|T] A®] [@]o2s0010)®][T[B® ]

!]‘F?‘ ]| O

N SUFFIX
PLASTIC DIP PACKAGE
CASE 646-06

ISSUE L
NOTES:
1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM
“ s f MATERIAL CONDITION.
2. DIMENSION L TO CENTER OF LEADS WHEN
B FORMED PARALLEL.
O ‘ 3. DIMENSION B DOES NOT INCLUDE MOLD

1 7 FLASH,
YvYyvYyvYyYyvYVY 4. ROUNDED CORNERS OPTIONAL.

A HCHES MILLIETERS

| YAX | MM | MAX |
0715 [ 0770 [ 1816 | 1858
020 [ 0200 | 610 | 8@
0145 {0185 | 368 | 468
0015 [ 0021 | 03 | 0%
0040 L o070 | 102 [ 178
0100 85C 254 BSC
0052 | o 121 24
0,008 | 0015 | 020 | 038 |
o115 [o135 | 292 | 343
0,300 BSC 782 BSC
0°] 10°] 0% 10®
0015 | 008 [ 030 | 101

~>F je— L

z[lr"u—zn*noou>l§
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MC54/74HC74A

OUTLINE DIMENSIONS
D SUFFIX
PLASTIC SOIC PACKAGE
CASE 751A~-03
ISSUE F
NOTES
- A} 1. DIMENSIONING AND TOLERANCING PER ANSH
Egu?‘ﬁo‘(ﬁa DIMENSION: MILLIMETER,
HHHHAARR gl DIMENSIONS A AND B DONOTINCLUDE
14 $ MOLD PROTRUSION.
4, MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PrPL PERSIDE.
5. DIMENSION D DOES NOT INCLUDE DAMBAR

PROTRUSION, ALLOWABLE DAMBAR
® . llé}lozs 00 ®[8®] é‘j—\L__’ POTRLSION AL R0 {009 TOTAL
” lll m ” ” ” ” IN EXCESS OF THE D DIMENSION AT
MAYIMUM MATERIAL CONDITION.

—la ke el WALHETER | oiS |
R x45° o [ @ RIS

r¢ _.I l‘_ DA ag g‘ré (g; 034

N B | a60 | 400 | 0150 | 0157
Eﬁﬁﬁﬁﬁﬁﬁ—t € 17135 | 1.75 | 0054 0008 |
—-= 1 ~. t D 035 | 048 | 0014 | 0019
—’“‘—D o { M J F [ 040 | 125 | 0016 | 0049

0 G | 12756 | 0050B%C
[@]0250010 @[T BO] AB)] R

] [ 70 [tad 7°

| P | 560 | a20 | 0228 ] 02M

R 025 ; 05 | 0010 { 0018

DT SUFFIX
PLASTIC TSSOP PACKAGE
CASE 948G-01
ISSUE O
KK REF K DMENSIONIG AND TOLERANGING PER A
—-H-—-m;] 010 0.004)®[T[U ®[VE)] " YHSM, 1.
2. CONTROLLING DIMENSION: MILLIMETER.
eosexi O S Bt St s L

T H H H H H H H N OR GUTE BURFE sHL NCT EXCEED 015

EXCESS OF THE K DIMENSION AT MAXIMUM
#ﬁﬁm%ﬁ"ommﬁ HOWN FOR
6. IMBERS ARE §
DETAIL E AEFERENCE ONLY,

0:25(0.010) 4. DIMENSION B DOES NOT INCLUDE NTERLEAD
FLASH OR PROTRUSION. INTERLEAD FLASH OR
M PROTRUSION SHALL NOT EXCEED
l Q25 (2.010) PER SIDE,
_ B - 5. DIMENSION K DOES NOT INCLUDE DAMBAR
] wN PROTRUSION. ALLOWAELE DAMBAR
PIN1 E | PAOTRUSION SHALL BE 0.06 (0.003) TOTAL IN

AT DATUM PLANE -W-.

7. DIMENSION A AND BARE TO BE DETERMINED

[o]ois0e|T[u®] le A— — K | e ™
V_ L —» K1 | om] NAX | W | MAX
i ! ! A | 490 | 519 | 0183 | 0900
N B | 450 ; 450 [ 0169 | 0177
4 J1 \ Cl — 1 120 — 70047
‘1: .D: 005 | 035 8001; 20&
r SECTION N-N R T T
i H | 050 ] 060 | 600 | 6.0
J | 000 | 020 | 0004 | 000
F—:I N | 008 | 036 | 0004 | 0008
1 c ‘ W | 019 030 o007 | 0012
;—J Kt | 019 ] 025 | 0007 | 0010
c!o.10(o.004)| J 1 / [ —smms T ostise
—TJemma _—IGL_ —>| H DETAILE -
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input NAND Gate
High—-Performance Silicon—Gate CMOS
The MC54/74HCO0A is identical in pinout to the LS00. The device g J SUFFIX
inputs are compatible with Standard CMOS outputs; with pullup resistors, “ CERAMIC PACKAGE
they are compatible with LSTTL outputs. CASE 632-08
1
¢ Output Drive Capability: 10 LSTTL Loads #z
e Outputs Directly Interface to CMOS, NMOS and TTL PLAS'; %U::&AGE
¢ Operating Voltage Range: 2 to 6V 14 CASE 646-06
* | ow Input Current: 1pA ”
¢ High Noise Immunity Characteristic of CMOS Devices
s In Compliance With the JEDEC Standard No. 7A Requirements i
» Chip Complexity: 32 FETs or 8 Equivalent Gates o SOIE():?D‘:\'(:;T(D.: GE |
" CASE751A-03
|
LOGIC DIAGRAM |
DT SUFFIX
14 -’ TSSOP PACKAGE
At . » CASE 848G-01
B ORDERING INFORMATION
a2 MC54HCXXAJ Ceramic
. :>)___6 Y2 MC74HCXXAN  Plastic
B2 — MGC74HCXXAD soIC
o Y =AB MC74HCXXADT ~ TSSOP
. o—2 va
g3 10 |
Ad 12 FUNCTION TABLE
gy 13 3)——1 Y4 Inputs Output
A B Y
PIN14 = Vg
PINT = GND L L H
L H H
H L H
H H L
Pinout: 14-Lead Packages (Top View)
Voc B4 A4 Y4 B3 A3
Bi  YI A2 B2 Y2 GND
I
o { M) moTorRoLA
© Motorola, Inc, 1995 REV7 S



MC54/74HCO0A

MAXIMUM RATINGS*
Symbol Parameter Valuo Unit This device contains protection
Voc | DG Supply Voltage (Referenced to GND) -0510+7.0 v circuitry to guard against damage
due to high static voltages or electric
Vin DC Input Voltage (Referenced to GND) -05tVcc+05| V fields. However, precautions must
— be taken to avoid applications of any
Vout | DC Output Vollage (Referenced to GND) 05toVec+05}) V voltage higher than maximum rated
lin DC input Current, per Pin +20 mA voltages to this high-impedance cir-
- cuit. For proper operation, Vi, and
lout DC Output Current, per Pin +25 mA Vout should be constrained to the
icc | DC Supply Cumrent, Vo and GND Pins +50 mA range GND < (Vinor Vout) = VCG.
PD__ [Power Dissipation in Still Air, Plastic or Ceramic DIPT 750 mW Unused inputs must always be
tied to an appropriate logic voltage
SOIC Packaget 500 .
TSSOP Packa ; level (e.g., either GND or Vcg).
get 50 Unused outputs must be left open.
Tsig | Storage Temperature -65to+ 150 *C
TL |Lead Temperature, 1 mm from Case for 10 Seconds °C
Plastic DIP, SOIC or TSSOP Package 260
Ceramic DIP 300

* Maximum Ratings are those values beyond which damage to the device may occur.

Functional operation should be restricted to the Recommended Operating Conditions.

1Derating

— Plastic DIP: — 10 mW/*C from 65¢ to 125°C
Ceramic DIP: ~ 10 mW/*C from 100° to 125°C
SOIC Package: — 7 mW/*C from 65° to 125°C

TSSOP Package: — 6.1 mW/*C from 65° to 125°C

For high frequency or heavy load considerations, see Chapter 2 of the Motorola High-Speed CMOS Data Book (DL 129/D).

RECOMMENDED OPERATING CONDITIONS

Symbol Parametor Min | Max | Unit
vee DC Supply Voltage (Referenced to GND) 20 6.0 v
Vin, Vout | DC Input Voltage, Output Voltage (Referenced to GND) 0 vece \Y
TA Operating Temperature, All Package Types -55 j+125 ) *C
i i Input Rise and Fall Time Vec=20Vi| © 1000 | ns
(Figure 1) Vcg=45V (o} 500
Veg=60V] O 400

MOTOROLA




DC CHARACTERISTICS (Vollages Referenced to GND)

MC54/74HCOC

Vee Guaranteed Limit
Symbol Parameter Condition v ~55 10 25°C | <B85°C | <125°C | Unit
VIH Minimum High—Level Input Voltage | Vgyt = 0.1V or Vg 0.1V 20 1.50 1.50 1.50 Vv
Ngutl < 20pA 3.0 210 210 210
45 3.15 3.15 3.15
6.0 420 420 420
ViL Maximum Low-Level Input Voltage | Vout=0.1Vor Voo - 0.1V 20 0.50 0.50 0.50 \'4
lloytl < 20pA 3.0 0.80 0.90 0980
45 135 135 135
60 1.80 1.80 1.80
VoH Minimum High—Level Output Vin=VIHor V)L 20 19 1.9 1.9 v
Voltage ligut! < 20pA 45 44 44 44
6.0 59 59 5.9
Vin=ViHor Vi ligytls24mA | 30 248 2.34 220
HoutlS40mA | 45 3908 3.84 3.70
loutl$52mA | 60 548 534 520
VoL Maximum Low-Level Output Vin=ViHor Vi, 20 0.1 0.1 0.1 \
Voltage Hoytt < 20pA 45 0.1 0.1 0.1
6.0 0.1 0.1 0.1
Vin=ViHor Vi ligytls24mA | 3.0 026 0.33 0.40
Hoyt!s40mA | 45 026 033 040
llgytis52mA | 60 026 033 |* 040
lin Maximum Input Leakage Current Vin =V or GND 6.0 0.1 +1.0 +1.0 RA
Icc Maximum Quiescent Supply Vin =Vgcc or GND 6.0 10 10 40 pA
Current (per Package) lout = OuA

NOTE: Information on typical parametric values can be found in Chapter 2 of the Motorola High-Speed CMOS Data Book (DL129/D).

AC CHARACTERISTICS (Cy =50 pF, Input ; = {f = 6 ns)

Vee Guaranteed Limit
Symbol Parameter V |-55t025°C <85°C $125°C unit

tPLH. Maximum Propagation Delay, Input A or B to Output Y 20 75 95 110 ns
tPHL (Figures 1 and 2) 3.0 30 40 55
45 15 19 22
6.0 13 16 19

tTLH, Maximum Output Transition Time, Any Output 20 75 95 110 ns
tTHL (Figures 1 and 2) 3.0 27 32 36
4.5 15 19 22
6.0 13 16 19

Cin Maximum Input Capacitance 10 10 10 pF

NOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapler 2 of the Motorola High
Speed CMOS Data Book (DL129/D).

Cpp

Power Dissipation Capacitance (Per Buffer)*

Typlcal @ 25°C, Vo =5.0V, VEE =0V

2

pF

Motorola High-Speed CMOS Data Book (DL.129/D).

* Used to determine the no—load dynamic power consumption: Pp = Cpp Vee2f +lce Veg. For load considerations, see Chapler 2 of t

MOTOROL



MC54/74HCO0A

tr —
Vee
INPUT
AORB
= ——— GND
tPHL
OUTPUT Y 50%
10% ) o
My —» - —> h— ITHL

Figure 1. Switching Waveforms

TEST
POINT

OUTPUT

DEVICE
UNDER

TEST I c*

*Includes all probe and jig capacitance
Figure 2. Test Circuit

A

o[ P >—>o—r

Figure 3. Expanded Logic Diagram
{174 ot the Device)
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OUTLINE DIMENSIONS

MC54/74HCOC

J SUFFIX
CERAMIC DIP PACKAGE
CASE 632-08
ISSUEY

NOTES:

1. DIMENSIONING AND TOLERANCING PER ANS!
Yi4.5M 1882,

2 CONTROLLING DMENSION: INCH.

3 DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL.,

4. DIMESNION F MAY NARROW T0 0.7 (0.030)
WHERE THE LEAD ENTERS THE CERAMIC

CT 'C—L—-b' BODY.

' DM [ WON | MAX | MIN | MAX
l [TA | 0756 | 0785 | 1905 | 19.94

B | 0245] 0280 6231 7.1
i C_| 0.155| 0200 384 | 508
K / D | 0015] 0020 | 038 | 050
v F_| 0055] 0065| 140 165

Q_|_0100BSC 254 BSC
_JL_ —{ G N~ T _.JL' M 6008 | 0015 | 021 038
D1 J 4pL T 1
[]025(0010 @ [T A ® | [Blo2sp00®|T] BO | M e |[ K

N SUFFIX
PLASTIC DIP PACKAGE
CASE 646-06
ISSUE L

AMNKNAADA
1“4 ]

l— 7 —

@)
TATATATATATAY
A
—»|Fle—

el el

SEATING
PLAKE

NOTES:

1. LEADS WITHIN 0.13 (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM
MATERIAL CONDITION.

2. DIMENSION L TOCENTER OF LEADS WHEN
FORMED PARALLEL.

3. DIME:SION B DOES NOT INCLUDE MOLD

FLASH.
4. ROUNDED CORNERS OPTIONAL,

NCHES MILLETERS
DM M# | HAX | MM |

'%“ 0715 | 0770 | 1818 | 1958
B | 000 [ 0260 | 610 ] @60 |
C | o145 joies | 369 | 48
1] 0.015 | 0021 038 0.53
F Loof0 |oof0 | 102] 178
@ | 01008SC 254 BSC
Ho 0005 | 132 ] 241
J 6006 | 0015 | 620 | 038
K | o115 [ 0135 | 28 | 343
L_|_ 0300BSC BSC

[ 0°] 10°] o° 10%
N {oo15 003 [ 038 [ 1o

MOTOROL



MC54/74HCO0A

OUTLINE DIMENSIONS

R —
AR A AAAH

PreL

D SUFFIX

PLASTIC SOIC PACKAGE

CASE 751A~03
ISSUE F

-

—{G e

m—i
_’H“'DMPL T

4

[Blos000®[T[B®] A®)]

T lrﬁbl ) ®[ 8®] Q—L
o | 025 0010) ®] B
NN

(23
DMENSIONING AND TOLERANCING PER ANS!

Y14.5M, 1962,

. CONTHOLLING DMENSION: MILLIMETER.
. DIMENSIONS A AND B DONOT INCLUDE

MOLD PROTRUSION.

MAXIMUM MOLD PROTRUSION 0.15 (0.008)
PER SIDE,

DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE (127 (0.005) TOTAL
N EXCESS OF THE D DIMENSION AT
MAXIRUM MATERIAL CONDITION.

WALMETERS | INCHES
| Wh L MAX ] MN | MAX
855 | 875 | 039 | 034
380 | 400 | 0150 | 0.157

1.35 .75 | 0054 | 0.088

038 148 | 0014 | 0.018

040 25 | 0016 | 0.049

1278SC 0.050 BSC

0.19 025 | 0008 | 0.000
0.10 025 | 0004 | 0.008
[ 7° 0° 7°
550 | 62 | 0208 | 00w

3'0]:" .—'RUOUDF

025 | 050 § 0010 | 0.018

14X K REF

DT SUFFIX

PLASTIC TSSOP PACKAGE

CASE 948G-01
ISSUE O

[2]o15(0008)] T|U

A0ARAR

l

!
)

|

ad

PIN1
IDENT,

[o]o150008[T{U ®] le—— A

|4—-{$]010(0004®]T[u®|v®|

0.25 (0.010)

13k

DETAILE

S

o

NOTES:
. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1983,

. CONTHOLLING DIMENSION: MILLIMETER.
. DIMENSION A DOES NOT INCLUDE MOLD FLASH,

PROTRUSIONS OR GATE BURAS. MOLD FLASH
OR GATE BURRS SHALL NOT EXCEED 0.15
(0.006 PER SIDE.

. DIMENSION B DOES NOT INCLUDE INTERLEAD

FLASH OR PROTRUSION, INTERLEAD FLASH OR
PROTAUSION SHALL NOT EXCEED
025 (0.010} PER SIDE.

. DIMENSION K DOES NOT INCLUDE DAMBAR

PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.08 (0.003) TOTAL IN
EXCESS OF THE K DMENSION AT MAXIMUM
MATERIAL CONDITION.

. TERMINAL NUMBERS ARE SHOWN FOR

REFERENCE ONLY.

. DIMENSION A AND BARE TOBE DETERMINED

AT DATUM PLANE ~W-,

MLUMETERS INCHES

V- —-I K1 t-— MIN | WMAX | WM | MAX
v LJ e ! e Y Tam T omw
o // g 430 :;g 0.168 :103
N -_— -— A
1 €€ D1 005 o015 | 0002 [ 0006
-f_ SECTION N-N R T T
i H 1 o050 080 0o [ 0004
‘ J | 000 | 620 | 0004 | 0.008
W4 11 005 | 016 ] 0004 | 0008
1 C‘ y-\‘. W X | 018 | 030 | 0007 | 001
,:.Jj ). y, K | 019 | 05 | 0007 | 0.010
0010 {0.004) - L | 640B8C 02 BSC
IT-Teeatna ] 0®] e*| o®] 8°
vy D —'l G L—— ——l H DETAILE
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MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Quad 2-Input AND Gate
High-Performance Silicon—-Gate CMOS
The MCB54/74HCO8A s identical in pinout to the LS08. The device J SUFFIX
inputs are compatible with Standard CMOS outputs; with pullup resistors, & CERAMIC PACKAGE
they are compatible with LSTTL outputs. 14 CASE 632-08
1
o Output Drive Capability: 10 LSTTL Loads
o Outputs Dirsctly Interface to CMOS, NMOS and TTL N SUFFIX
 Operating Voltage Range: 2 to 6V 14 PL%S;L‘IE :AI CE KA: EGE
o Low Input Current: 1uA )
» High Noise Immunity Characteristic of CMOS Devices
o In Compliance With the JEDEC Standard No. 7A Requirements D SUFFIX
& Chip Complexity: 24 FETs or 6 Equivalent Gates 14O SOIC PACKAGE
1 CASE 751A—03
LOGIC DIAGRAM DT SUFFIX
1@ TSSOP PACKAGE
1 CASE 948B-03
81 3)——' AL ORDERING RFORMATION
. MCS4HCXXAJ Ceramic
MC74HCXXAN Plastic
2
A ; :)____‘? 2 — ] MC74HCXXAD soIC
B2 ‘ MC74HCXXADT TSSOP
9 Y =AB
A8 ] 8 '
10 :3)—— Y3
B —— FUNCTION TABLE
M2 " inputs Output
gy 13 ‘ )3 v A B Y
PIN14 =V L L L
PIN7 =GND L H L
H L L
H H H
Pinout: 14-Lead Packages (Top View)
Voo B4 A YA B3 A Y3
[&] [ [re] [11] [ro] o] [
D] CoJ [T oI TS Lol [7]
Al Bl Yl A2 B2 Y2 GND
TN
195 (M) mororoL,
@ Motorols, Inc. 1995 REV 6 e



MC54/74HCO8A

MAXIMUM RATINGS*
Symbol Parameter Value Unit This device contains protection
DC Supply Voltage (Referenced to GND ~0510+70 | V cireuitry lo guard against damage
Vee y Voltage (Re ) * due to high static voltages or electric
Vin DC input Voltage (Referenced to GND} -05WVgc+05] V fields. However, precautions must
— be taken lo avoid applications of any
Vout | DC Output Voltage (Referenced to GND) 05tVec+05) V voltage higher than maximum rated
lin DC Input Current, per Pin +20 mA voltages to this high-impedance cir-
- cuit. For proper operation, Vin and
lout__| DC Output Gurrent, per Pin £25 mA Vout should be constrained to the
lcc DC Supply Current, Vo and GND Pins +50 mA range GND_ < (VinorVou) = Ve
Pp | Power Dissipation in Stil Afr, Plastic or Ceramic DIPt 750 mw Unused inputs must always be
tied to an appropriate logic voltage
SOIC Packaget 500 g
TSSOP Packa p level (e.g., either GND of Vcc).
Packaget 50 Unused outputs must be left open.
Tsig | Slorage Temperature —-65t0+ 150 *C
TL L ead Temperature, 1 mm from Case for 10 Seconds °C
Plastic DIP, SOIC or TSSOP Package 260
Ceramic DIP 300

* Maximum Rafings are those values beyond which damage to the device may occur.

Functional operation should be restricted to the Recommended Operating Conditions.

tDerating — Plastic DIP: — 10 mW/C from 65° to 125°C

Ceramic DIP: — 10 mW/*C from 100® o 125°C
SOIC Package: — 7 mW/°C from 65* to 125°C
TSSOP Package: — 6.1 mW/*C from 65° to 125°C

For high frequency or heavy load consideralions, see Chapler 2 of the Motorola High-Speed CMOS Data Book (DL129/D).

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min | Max | Unit
Vce DC Supply Voltage (Referenced to GND) 20 6.0 Vv
Vin. Vout | DC Input Voltage, Output Voltage (Referenced to GND) 0 vce A
Ta Operating Temperature, All Package Types -55 |+1256 | °C
i, i Input Rise and Fall Time Voc=20V| O 1000 | ns
(Figure 1) veg=45v]| O 500
Vec=60V] O 400
MOTOROLA 2




DC CHARACTERISTICS (Voltages Referenced to GND)

MC54/74HCOS8.,

Vo Guaranteod Limit
Symbol Parametsr Condition V |-55t025°C | <B85°C | <125°C | Unit
ViK Minimum High-Level Input Voltage | Vgyt=0.1V or Voo —0.1V 290 1.50 1.50 1.50 Vv
Hoytl S 20pA 3.0 210 210 210
45 3.5 3.15 3.15
6.0 420 4.20 420
ViL Maximum Low-Level Input Voltage { Voui=0.1Vor Voo - 0.1V 20 0.50 0.50 0.50 \
loyt! S 20pA 30 0.80 0.90 0.90
45 135 1.35 135
6.0 1.80 1.80 1.80
VOH Minimum High—Level Output Vin=ViHor Vi, 20 19 1.9 1.9 \'
Voltage ligyt! S 20pA 45 44 44 44
6.0 59 59 59
Vin=Viqor Vi llgutls24mA | 30 248 234 220
loutl S40mA | 45 398 3.84 370
oyl $52mA | 6.0 548 534 520
VoL Maximum Low-{evel Output Vin=ViHor Vi 20 0.1 0.1 01 \Y
Voltage Hoyt! s 20pA 45 0.1 0.1 0.1
6.0 0.1 0.1 0.1
Vin=ViHor Vi ligytls24mA | 30 026 0.33 0.40
Houtt<40mA | 45 026 0.33 0.40
lioutis52mA | 6.0 026 0.33 0.40
lin Maximum Input Leakage Current Vin=Vgg or GND 6.0 $0.1 +1.0 +1.0 HA
lcc Maximum Quiescent Supply Vin =Vgc or GND 6.0 1.0 10 40 BA
Current (per Package) lout = OMA
NOTE: Information on typical parametric values can be found in Chapter 2 of the Motorola High-Speed CMOS Data Book (DL 129/D).
AC CHARACTERISTICS (C|_ = 50pF, Input {; = | = 6ns)
v Guarantoeed Limit
CC
Symbol Parameter v ~55 to 25°C <85°C <125°C Unit
tPLH. Maximum Propagation Delay, Input A or B to Output Y 20 75 95 110 ns
tPHL (Figures 1 and 2) 3.0 30 40 55
45 15 19 22
6.0 13 16 19
tLH, Maximum Output Transition Time, Any Output 20 75 95 110 ns
tTHL (Figures 1 and 2) 3.0 27 32 36
45 15 19 22
6.0 13 16 19
Cin Maximum Input Capacitance 10 10 10 pF
NOTE: For propagation delays with loads other than 50 pF, and information on typical parametric values, see Chapler 2 of the Motorola High-
Speed CMOS Data Book (DL129/D).
Typlcal @ 25°C, Vo =50V, VEg =0V
Cpp Power Dissipation Capacitance (Per Buffer)* 20 pF

* Used lo determine the no-load dynamic power consumption: Pp = Cpp Vo c2f + Icc Vog. For load considerations, see Chapter 2 of the
Motorola High—-Speed CMOS Data Book (DL128/D).

MOTOROLA



MC54/74HCO8A

INPUT
AORB

50%
10% )

OUTPUT Y

oL —» g —

Figure 1. Switching Waveforms

TEST
POINT
OUTPUT
DEVICE
UNDER
TEST o

*Includes all probe and jig capacitance
Figure 2. Test Circulit

F— tTHL

o P>

Figure 3. Expanded Logic Dlagram
(174 of the Device)
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MC54/74HCO

OUTLINE DIMENSIONS

J SUFFIX
CERAMIC DIP PACKAGE
CASE 632-08
ISSUEY

[-A-]
NOTES:
Fa W W WL W W W]

1. DIMENSIONING AND TOLERANCING PER ANSI

14 8 Y14 5M, 1982,
2 CONTROLLING DMENSION: INCH.
[-B-] 3 DIMENSION L TO CENTER OF LEAD WHEN
FORMED PARALLEL,
1 7 4. DIMESNION F MAY NARROW TO 0.76(0.000)

LSTo R SV Sve gy Sy SRl SV WHERE THE LEAD ENTERS THE CERAMIC

c f—L—> BODY.
1 | o me

750 | 0.785 | 1905 | 1994
j M5 [ 00| 623 | 701
K /

155 | 0200 | 394 | 508 |
e :
F‘JL_ G N— I _’]L_ =M
DiarL J upL

015 | 00201 038 Q&0
[]0.25(0010 @ |T] A® ] [B[0250010®[T| BO® |

T

0.055| 0065 | 1401 16
0,100 BSC 254 BSC

0.008 1 60151 021 | 0.3 |
0125] 0170 ] 318 ] 431

02300 BSC 76288

w© | 15 o ] 15
0020 0040 051 ] 101

=l =l Jo | mlc]c ...»Ig

N SUFFIX
PLASTIC DIP PACKAGE
CASE 646-06
ISSUE L
NOTES:

.n’ A }l‘ ;Ll rrk ;’1 ;L‘ 1. LEADS WITHIN 0.13 (0,005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM
14 s MATERIAL CONDITION.
2. DIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL.
0O 3. [F){I‘:gSION B DOES NOT INCLUDE MOLD

'1‘)’ YvYyvwyYyY ’{r’ 4. ROUNDED CORNERS OPTIONAL.

A HCHES | MRLLINETERS
|DE)| WM | WAX | MM
0715 | 0770 | 18.16 | 19.56
0340 | 0260 | @10 | 60
0145 | 0185 | 360 | 4.0
0015 0021 | 0
0040 | 0070 | 102 | 178
0100 BSC 254 BSC
0052 1 0005 | 132 | 241
0,006 [ 0015 020 | 038 |
0115 | 0135 | 292 | 343 b

e L ot
H G ’] D M '—%

0015 | 0038 | 038 | 101

lett— () —

— F he— L

i ]t

R e o D 7Y

[
-
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