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FUNCTIONAL DIAGRAM

The RCA-CD54/74HC03 and CD54/74HCTO3 logic gates
utilize silicon-gate CMOS technology to achieve operating
speeds similar to LSTTL gates with the low power
consumption of standard CMOS integrated circuits. Al
devices have the ability to drive 10 LSTTL loads. The
54HCT/74HCT logic family Is functionally as well as pin
compatibie with the standard 54LS/74L8 logic family.

These open-drain NAND gates can drive into resistive loads
to output voltages as high as 10 V. Minimum values of Ry
required vs. load voltage are shown in Fig. 2.

The CD54HCO03 and CD54HCTO03 are supplied in 14-lead
dual-in-line frit-seal ceramic packages (F suffix). The
CD74HCO03 and CD74HCTO3 are supplied in 14-lead dual-
In-line plastic packages (E suffix) and in 14-lead dual-in-
linesurface mount packages (M suffix). Both types are also
available in chip form (H suffix).
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LOGIC DIAGRAM

File Number 1832
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Quad 2-Input NAND Gate
With Open Drain

» Typical propagation delay = 8ns @ Vec =5V, CL = 15 pF, Ta= 25°C
& OQutput pull-up to 10 V

Family Features:

s Fanout (over temperature range):
Standard outputs - 10 LSTTL loads
Bus driver outputs - 15 LSTTL loads
a Wide operating temperature range:
CD74HC/HCT: -40t0 +85°C
» Balanced propagation delay and transition times
s Significant power reduction compared to LSTTL
logic ICs
m Alternate source is Philips/Signetics
8 CD54HC/CD74HC Types:
2to 6 V Operation
High nolse immunity: Ny = 30%, Nin = 30%
of Vec, @ Vee =5V
8 CD64HCT/CD74HCT Types:
4.5 to 6.5 V Operation
Direct LSTTL input logic compatibility
ViL = 0.8 Vmax., Vin = 2 V Min.
CMOS input compatiblity
h=1uA @ Vo, Vor

TRUTH TABLE
A B Y
L L z# H*
H L z# HY
L H z# He
H H L

* Requires pull-up (R.to Vi)
# Without pull-up (high impedance)
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MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, {Vcc):

(Voltages referenced 1o ground) ... ...vveessureensereineeeeeeinseennresnneenns T T T TR Crrreseenne e 05t0+7V
DC INPUT DIODE CURRENT, Iix (FOR V, < “05VORVI>Vec +05 V). T iiradiesiiaenaa, evrsee 20 MA
DC OUTPUT DIODE CURRENT, lox (FOR Vo< -05V) Cevenaen vieee-20 MA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR -0.5 V < Vo) T PN Crireeeriaeaes PPN e 26 mA
DC Vce OR GROUND CURRENT (166) -+ vt vtevrnnttttinnnneeesaeaureessnsineesssrnnnsnssnn veesue L SN w11 11 7.
POWER DISSIPATION PER PACKAGE (Po):

For Ta=-4010 +60°C (PACKAGE TYPE E) veuvtveenieeeteerinreesennireneeainnis terrnaanes Terieeresiaasaianaes Ceesnas . 500 mW
For Ta=+6801t0 +85°C (PACKAGE TYPE E)...\uuureieeiereeeeeeenenrsensnnnneeiss evaerenen Derate Lmearly at B mW/°C to 300 mW
FOrTa=-551t0 +100°C (PACKAGE TYPE F, H) \.vviiinireieeienaneerseesinneeersnnnnennn, Crarsrsaeans setetasaranes veeess 500 MW
ForTa=+10010 +125°C (PACKAGE TYPE FLH) v ivvvtiirtinreee it eee e e ernneienns . Derate Llnearly at 8 mW/°C to 300 mw
ForTA=-40to+70°C(PACKAGETYPEM) ............................... e rer et ks aen i eers 400 mW
For Ta = 470 10 +125°C (PACKAGE TYPEM) ...vviviiireriesinrenresinneeessnnnnes Ceresarees Derate Lineary at 6 mw/°C to 70 mW

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE F, H . -55to +125°C

...~40 to +85°C
cetssaniinee . 8510 +150°C

At distance 1/16 3 1/32 In. (1.59 + 0.79 mm) from case for 108 Max. .......oevureennss Creveerierirenias Creverersreaseniees ¥265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)
with solder contacting lead tips only

RECOMMENDED OPERATING CONDITIONS:

For maximum rellabllity, nominal operating conditions should be selected so that operalion Is always within the
following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX,
Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vee: * '
CD54/74HC Types 2 6 v
CDS54/74HCT Types 45 5.5 v
DC Input Voltage V, ' Vee v
DC Load Voltage V. 10 # v
Operating Temperature Ta: .
CD74 Types -40 +85 °C
CD54 Types -55. +125 °C
input Rise and Fall Times, 1., t .
atav 0 1000 ns
atd4s5v 0 500 ns
até Vv 0 400 ns

* Unless otherwise specified, all voltages are referenced to Ground.
# With pull-up resistor whose value limits output current to 25 mA.

144 H4 vee
182 H3 48
1y -3 112 4a
2a-4Y gy
283 19 3
2v -8 -2 3a
GND L -8 av
9LCS-38303
TERMINAL ASSIGNMENT
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STATIC ELECTRICAL CHARACTERISTICS

1-43-21

CD74HC03/CD54HC03 CD74HCT0I/CDS4HCTO3
TEST 74HC/54HC 74HC S4HC TEST T4HCT/SAHCT | 74MCT | S4HCT
CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC == UNITS
-40/ -58/ 40 -58/
+25°C +25°C /
+85°C +125°C +85°C | +125°C
Vi lo Ve Vi Veo
v mA |V v v
Min [Typ [Max |Min [Max | Min [Max Min |Typ [Max |MIn |[Max |Min |Max
High-Level 2 15|~ |— [15}— |15 — 45
Input Voitage Vin 45 [315] — | — [3.15) — [3.15{ — — to|2 |—ft—]2[|—=]|2}— v
8 |42 | — | — j42 |~ |42 ]| — 5.5
Low-Lavel 2 |—|—jo5|—J05]|~— {05 45
Input Voitage Vi 45 | — | — as| — |135] — 135 — to|—|— |08} —108]|—]08 v
6 |— |—[18)]— |18|—~ |18 5.5
Low-Level Vi, 2 |—ft—[01]}— [01]— }O1 Vi
Output Voitage Vou or [002 [45 ] — f— |01 ]~ |01 | — JO1 or 45| — t— (01| — JOo1 | — |01 v
CMOS Loads Vin 6 |—f—J|o1]—|o1]|—= |01 Vi
Va Vi .
TTL Loads or 4 45 | — | — Jo26| — {0.33] — |04 or . 45 | — [ — [026] — l033| — o4 v
Vin 5.2 6 |— |— j026] — j0.33] — [a4 Vin I
Input Leakage Any
Vee
Current h Voltage
or 8 1 — | — HOA[— J£1 ] — |+1 55| — | = 1201{ — |1 | — | +1 HA
Between
Gnd
Vec & Gnd
Quiescant Vee Vee
Davice Current fee or 0 8 |—~|—f2{—)20]|— |40 or 56| — |~ |2 |— 20|~ |40 HA
Gnd Gnd
Additional
Qui t Devi 45
viascent Device
Veg -2.1 to | — (100|360 | ~ [450 | — {490 uA
Current per input 55
pin: 1 unit load Algg* ’
Qutput Leakage Vo= Vi=Vi
Current ! 10V Vo=10V i
i A 8 |—|-fos|—]s|—fw] ™ 65|~ |—Jos|=|s5]=[10] wa
thru thru
1 KN 1KQO
*For dual-supply systems theoretical worst case (Vi = 2.4 V, Vee = 5.5 V) specification is 1.8 mA.
HCT INPUT LOADING TABLE
INPUT UNIT LOADS *
nA, nB 1
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* Unit Load Is Alcc limit specified in Static Characteristic
Chart, e.g., 360 A max. @ 25°C.
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SWITCHING CHARACTERISTICS (Vcc =5 Y, Ta = 25°C, Input t, t = 6 ns)

TYPICAL VALUES
CHARACTERISTIC C. * UNITS
(pF) HC HCT
Propagation Delay, (Fig. 1) tezL, terz 15 8 9 ns
Power Dissipation Capacitance * Ceo - 6.4 9 pF
* Cro Is used to determine the dynamic power consumption, per gate.
Po = Ceo Vee®t + X (Cu Vec?ho) + E (VL¥/Ry) (Duty Factor “Low")
where f; = input frequency Duty factor “low" = percent of time output is "low"

fo = output frequency VL = output voltage

Cv = output load capacitance R = pull-up resistor

Vec = supply voltage

SWITCHING CHARACTERISTICS (C. = 50 pF, Inputt, & = 6 ns)
LIMITS
TEST 25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC CONDITIONS - UNITS
HC HCT 74HC 74HCT 54HC 54HCT
Vee -
v Min. |Max. |Min. (Max. |Min, |Max. |Min, [Max. |Min. [Max.|Min. |Max.
Propagation Delay tez
Output Low to tezL 2 — 100 | =] — | =125 — | — | — 150 — | —
High Impedance and 4.5 — 120 | — |24 | — |26 | — |30 |— |3 (— |36 ns
High impedance to 8 - |7 |—-|=t—-—]2A|=]|—=]=]26]|~ =
Output Low
Transition Times  tu. 2 - |- =1 —19|—|—=|—1{110]|=| -
(Figure 1) 4.5 — {15 | - {16 — 119 | — 119 | — |22 | — | 22 ns
6 -8}l —l—=J16]=]=1=]19]|—]=

Input Capacitance G, — {1 |—-J10]—=-—]J10]=]10]—=]10}—110 pF

INPUT LEVEL

nA(nB)

TR TV AT LI TTTETTY,
Vi

Ry,
0-8VIHCT Vi MAX)
Yo § 1,35V (HC Vi MaXI
Q.26v
Ron MAX® gTx = <
X
= 6341 AT25°C

[ tpzL

‘Lz

Vou

Vg

nY

¢S

LTV T

nAlnB} O———1  oopy —I’\/\/\/—Vcc
ORAIN

NAND 50 pF
nB(nA) O———] GATE I

FrTTTTITororeT

Vee - AMSIENT TEMPERATURE +1H
92¢5-40189R1 HHH(Ta)#25°¢ HHHHH
TN AN T AN E NN ] IT Ve vy a1 ey FOVETETY
o 3 4 [ 8 9 10
LOAD VOLTAGE (V()-v
54/74HC 54/7T4HCT szes-d0ier
Input Level Vee 3y Fig. 2 - Minimum resistive load vs load voltage.
Switching Voltage, Vs 50% Vee 13V
Fig. 1 - Transition times, propagation delay times, and test circuit.
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