Technical Data

CD54/ 74HCO03 File Number 1832
CD54/74HCTO03

High-Speed CMOS Logic
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FUNCTIONAL DIAGRAM
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The RCA-CD54/74HC03 and CD54/74HCTO03 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
compatible with the standard 54LS/74LS 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 CD54HC03 and CD54HCTO3 are supplied in 14-lead
dual-in-line frit-seal ceramic packages (F suffix). The
CD74HCO03 and CD74HCTO03 are supplied in 14-lead dual-
in-fine plastic packagas (E suffix) and in 14-lead dual-in-
line surface mount packages (M suffix). Both types are also
available in chip form (H suffix).
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LOGIC DIAGRAM

Quad 2-input NAND Gate
2y With Open Drain

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

Familly Features:
w Fanout (over temperature range):
Standard outputs - 10 LSTTL loads
Bus driver outputs - 15 LSTTL loads
»  Wide operating temperature range:
CD74HC/HCT: -40to +85°C
s Balanced propagation delay and transition times
s Significant power reduction compared to LSTTL
logic ICs
» Alternate source is Philips/Signetics
® CD54HC/CD74HC Types:
2 to 6 V Operation
High noise immunity: Ny = 30%, N = 30%
of Vcc, @ Vcc =5V
® CD54HCT/CD74HCT Types:
4.5 to 5.5 V Operation
Direct LSTTL input logic compatibility
Vi = 0.8 Vmax., Vin=2 V Min.
CMOS input compatiblity
h=<1uyA @ Vo, Von

TRUTH TABLE
A B Y
L L Z# H*
L Z# H*
L H Z# H*
H H L

* Requires pull-up (Ry to Vi)
# Without pull-up (high impedance)
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CD54/74HC03
CD54/74HCTO03

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

(Voltages referenced 10 Ground) ... ... .. ..iuuin ottt et i e e e e

DC INPUT DIODE CURRENT, I (FOR V, <-0.5VOR V> Ve +05 V)

DC OUTPUT DIODE CURRENT, lox (FORVo <05 V) .. o viiii i eninennnes

DC DRAIN CURRENT, PER OUTPUT (lo) (FOR-0.5V < Vo)....oooviieniiiiiii s

DC Ve OR GROUND CURRENT (o) .00t vvtetetentitiieertenteae sttt seteenenenstarataetatereataraneneniines

POWER DISSIPATION PER PACKAGE (Pp):
FOr Ta=-4010 +80° C (PACKAGE TYPE B) ...ttt itititiititt ittt ettt ettt e et e ia e e e ianeneans 500 mW
For Ta=+6010 +859C (PACKAGE TYPE E) . ... tviiitiriiiinatin ittt iienesnaraneanonnens Derate Linearly at 8 mW/°C to 300 mW
FOr Ta=-5510 +100°C (PACKAGE TYPE F, H) ..o\ttt ittt i e it et e ettt et e e e anees 500 mwW
For Ta= +100 to +125°C (PACKAGE TYPE F, H) . Derate Linearly at 8 mW/°C to 300 mW
FOr Ta=-40 10 +70°C (PACKAGE TYPE M) .. .. ittt it e et ettt et e e a e anaaens 400 mW
For Ta=+70 10 +125°C (PACKAGE TYPE M) ...ttt ittt cr i iiian s Derate Lineary at 6 mw/°C to 70 mW

OPERATING-TEMPERATURE RANGE (Ta):
PACKAGETYPEF, H................... e e e e e i -85 to +125°C
PACKAGE TYPE E, M. .. ittt ittt et e et et et e e e e e e et e -40 to +85°C

-65 to +150°C

STORAGE TEMPERATURE (Tuy)
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32in. (1.59 £ 0.79 mm) from case fOr 108 MAaX. ... ..o.iin ittt ittt e e ereaaeas «265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm)
with solder contacting 18ad tiPs ONly .. ... . i ittt i i i e e e e e +300°C
RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation is always within the

following ranges:

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vec: *
CD54/74HC Types 2 6 v
CD54/74HCT Types 45 55 %
DC Input Voltage V, (Y] Vee v
DC Load Voitage V. o] 104 v
Operating Temperature Ta:
CD74 Types -40 +85 °C
CD54 Types -55 +125 °C
Input Rise and Fall Times, t,, t
at2v 0 1000 ns
at4s5v 0 500 ns
atév 0 400 ns

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

144 |24 Voo

184 113 45

1y 3 112 4a

24 4 1 gy

28 -3 ¢ a5

2v -8 19 34

ano -8 3v
9L.CS-38303
TERMINAL ASSIGNMENT
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CD54/74HCO03
CD54/74HCTO03

STATIC ELECTRICAL CHARACTERISTICS

CDT4HCO3/CD54HCO3 CD74HCT03/CD54HCTO3
TEST TAHC/S84HC T4AHC S4HC TEST T4HCT/S54HCT | 74HCT | S4HCT
CONDITIONS TYPES TYPES | TYPES CONDITIONS TYPES TYPES | TYPES
CHARACTERISTIC UNITS
-40/ -58/ 40/ -§5/
+25°C +25°C
+85°C | +125°C +85°C | +128°C
Vi o |Vec Vi Vce
v mA v [ [ v v
Min |Typ [Max |[Min [Max |Min [Max Min |Typ |Max |Min |Max | Min |Max
High-Leavel 2 15— |— [15]— |156]— 45
tnput Voltage Vin 45 [315]| — | — [3.15] — [3.15] — — to | 2 | — | — 2 -2 |- v
6§ |42 — | — [42 | — |42 | — 55
Low-Level 2 — |—]os5|— |os5|— o5 45
Input Voltage Vi 45| — | — 35| — 35| — J1.35 — to|—|— |08~ |0B]| — |08 v
8 — |- |18]|— |t8]|— |18 55
Low-Level Vi 2 |—]|— ot ]—JOot]— Joi Vi
Qutput Voltage Voo or 002 |45~ |~ |01 |~ JO1 ]~ JO1 or 45— | — |0t | — JOo1 | — O v
CMOS Loads Vin 6 |[—]|]—Jo1]—Jort]— o1 Vin
vlL Vll.
TTL Loads or 4 45| — | — |o26| — |033] — jo4 or . 45| —~ | — |026] — |033]| — |04 v
Vi | 52 |6 | — | — |026] — [033] — Vin
Input Leakage Any
Vee
Current I Voltage
or 6 |— |— ROV — |V | — | £ 55| — | — R0 — 21| — [ pA
Between
Gnd
Vee & Gnd
Quiescent Vee Vee
Device Current Ve or 0 ¢ |- {—-—}12|—1l20]|—~ |40 or s5 -t — 12 —120f -~ |40 uA
Gnd Gnd
Additionat
Qui Devi 45
ulescent Device Vec-21 [to | — |100[380] — |aso| — |as0} wa
Current per input 55
pin: 1 unit load Alcc” )
Output Leakage Vo= Vi=Vie
t ! Vo=10V
Curren o v |V e = |=los|=|s|=|w]|™ 55| —|—los|—|s|~11w0] oA
thru thru
1KOQ 1KQ
*For dual-supply systems theoretical worst case (Vi = 2.4 V, Vee = 6.5 V) specification is 1.8 mA,
HCT INPUT LOADING TABLE
INPUT UNIT LOADS *
nA, nB 1

* Unit Load is Alcc limit specified in Static Characteristic
Chart, e.g., 360 uA max. @ 25°C.
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CD54/74HCO03

CD54/74HCTO03

SWITCHING CHARACTERISTICS (Vcc =5V, Ts = 25°C, Input t, t, = 6 ns)

TYPICAL VALUES
CHARACTERISTIC C. UNITS
(pF) HC HCT
Propagation Delay, (Fig. 1) tezu, tez 15 8 ] ns
Power Dissipation Capacitance * Ceo — 6.4 9 pF

* Cep is used to determine the dynamic power consumption, per gate.
Po = Cep Vee?h + X (Cu Vec®ho) + £ (VL ¥/Ry) {Duty Factor “Low")
Duty factor “low” = percent of time output is “low"

where {; = input f

requency

fo = output frequency

C. = output ioad capacitance

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

VL = output voltage

Re = pull-up resistor

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. iMax. |Min. [Max. |Min. |Max.
Propagation Delay te.z
Output Low to tez 2 — (100 | = | — | =~ |125| -~ | — | — [180| — | —
High Impedance and 45 - |20 [~ [24 | —~ [256 | — |30 | — (30 | — | 36 ns
High Impedance to 6 -7 f{-]=-]-]12|=|=-|—=1|26 |- | —
Qutput Low
Transition Times true 2 -y 7|1 —-]—|9B|=-]=|=|110] = |-
(Figure 1) 4.5 — 115 | - [15 | — | 19 | — 19 | — |22 | — | 22 ns
6 -3 (-|-|—-—|W®]|—-|=|=]19|=]—
Input Capacitance C, —_l10}—-]110}—|[10|—-]1O}|—}10]—]10 pF
INPUT LEVEL
nA{nB) vs Vs
‘_'PZL eoe»”f[l'lrrrl ISEERANS]
' ; H v H
Pz = VoH 7000 <a I
o Vs H 0.8Y IHCT Vi MAX.}
ny VoL 600 Yo £ 1,35V (HC vy MAX)
H . 026V, Q
s00H - R::nw::zs'g i 5
OLEYT e YT
1KkR oA
0 (B O————  open —Ij'\/V\/— vee 300
T | 0w aef :
08 (nay O———— GATE I E ! H 0T
Vee = 1oop 1] aMBIENT TEMPERATURE 171
925 -40189R1 H = HHHHHTa 250 PHHH-
le;llxllu_J_A_AJlllAA llll\slijt;lllléll\lé o
LOAD VOLTAGE (v 1-v
54/74HC 54/74HCT s20s-s0167
Input Level Vec 3V Fig. 2 - Minimurm casistive load vs load voltage.
Switching Voitage, Vs 50% Vce 13V

Fig. 1 - Transition times, propagation delay times, and test circuit.
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