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Philips Semiconductors

Product specification

Quad 2-input NAND gate

74HC/HCTO3

FEATURES

* Level shift capability
» Output capability: standard (open drain)
¢ |cc category: SSI

GENERAL DESCRIPTION

The 74HC/HCTO3 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. 7A.

QUICK REFERENCE DATA
GND =0V, Tamp=25°C;t,=t;=6ns

The 74HC/HCTO3 provide the 2-input NAND function.

The 74HC/HCTO03 have open-drain N-transistor outputs,
which are not clamped by a diode connected to Vcc. In
the OFF-state, i.e. when one input is LOW, the output
may be pulled to any voltage between GND and Vomax-
This allows the device to be used as a LOW-to-HIGH or
HIGH-to-LOW level shifter. For digital operation and
OR-tied output applications, these devices must have a
pull-up resistor to establish a logic HIGH level.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tpzi/ tpLz propagation delay CL=15pF, RL=1kQ;Vcc=5V |8 10 ns
C input capacitance 3.5 35 |pF
Cpp power dissipation capacitance per gate |notes 1, 2 and 3 4.0 4.0 |pF
Notes

1. Cppis used to determine the dynamic power dissipation (Pp in pW):

Pp = Cpp X Vec2x fi + 3 (CL x Vec? x o) + 5 (Vo?/R) x duty factor LOW, where:

f, = input frequency in MHz

fo = output frequency in MHz

Vo = output voltage in V

C_ = output load capacitance in pF
Ve = supply voltage in V

R, = pull-up resistor in MQ

S (CL x Vce? x fg) = sum of outputs
S (Vo?/R\) = sum of outputs

2. For HC the condition is V|, = GND to V¢
For HCT the condition is V| = GND to Vec — 1.5V

3. The given value of Cpp is obtained with:
CL,=0pFand R =

ORDERING INFORMATION

See “74HC/HCT/HCU/HCMOS Logic Package Information’”.
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Philips Semiconductors Product specification

Quad 2-input NAND gate 74HC/HCTO03

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
1,4,9 12 1A to 4A data inputs
2,5,10, 13 1B to 4B data inputs
3,6,8,11 1Y to 4Y data outputs
7 GND ground (0 V)
14 Vee positive supply voltage
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Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.

FUNCTION TABLE

INPUTS OUTPUT

nA nB nY
L

1A

1v] 3
e ]
28 H
D :

Y
A H
- iD,;u_ . :1 Note
1. H=HIGH voltage level

lg_ 4A avl 11 7293398
wle | ot L = LOW voltage level

Z = high impedance OFF-state
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— NNN

|o lu-|» s |-

|

7293387
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Fig.4 Functional diagram. Fig.5 Logic diagram (one gate). JE 45 ) WL (591) 86-755-83298787
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Philips Semiconductors Product specification

Quad 2-input NAND gate 74HC/HCTO03

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)
Voltages are referenced to GND (ground =0 V)

SYMBOL PARAMETER MIN. |MAX. [UNIT |CONDITIONS

Vce DC supply voltage -0.5 |+7 Vv

Vo DC output voltage -0.5 +7 \Y

lik DC input diode current 20 mA forVi<-05VorV,>Vec+05V

—lok DC output diode current 20 mA for Vo <-0.5V

-lo DC output sink current 25 mA for-0.5V <Vqg

tlec; DC VCC or GND current 50 mA

*lgnp

Tstg storage temperature range -65 +150 |°C

Piot power dissipation per package for temperature range; —40 to +125 °C

74HC/HCT

plastic DIL 750 mw above +70 °C: derate linearly with 12 mW/K
plastic mini-pack (SO) 500 mw above +70 °C: derate linearly with 8 mW/K

December 1990 4



Philips Semiconductors Product specification

Quad 2-input NAND gate 74HC/HCTO03

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”, except that the Voy values are
not valid for open drain. They are replaced by loz as given below.

Output capability: standard (open drain), excepting Vouy
Icc category: SSI

Voltages are referenced to GND (ground = 0 V)

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL |PARAMETER V|, |OTHER
+25 400 +85 | -40to +125 | INIT \(/\C/)C
min. |typ. [max. min. llnax. min. max.
loz HIGH level output 2.0 Vo = VO(maX)(l)
leakage current 0.5 5.0 10.0 [pA to VL | or GND
6.0
Note
1. The maximum operating output voltage (Vomax)) is 6.0 V.
AC CHARACTERISTICS FOR 74HC
GND =0V, t,=t=6ns; C_ =50 pF
Tamb (°C) TEST CONDITIONS
74HC
SYMBOL |PARAMETER UNIT | v WAVEFORMS
+25 -40t0 +85 |-40to +125 (\‘;)C
min. |typ. [max. min. |h1ax. min.  max.
tpzL/ propagation delay 28 95 120 145 2.0 |Fig.6
tpLz nA, nB to nY 10 19 24 29 ns 4.5
8 16 20 25 6.0
tTHL output transition time 19 75 95 110 ns 2.0
7 15 19 22 45 |Fig.6
6 13 16 19 6.0
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Philips Semiconductors Product specification

Quad 2-input NAND gate 74HC/HCTO03

DC CHARACTERISTICS FOR 74HCT

For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”, except that the Voy values are
not valid for open drain. They are replaced by Iz as given below.

Output capability: standard (open drain), excepting Vouy
Icc category: SSI

Voltages are referenced to GND (ground = 0 V)

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL |PARAMETER UNIT Vee
+25 —40 to +85 -40 to +125 ) V| OTHER
min. |typ. [max. min. rlnax. min. n|1ax

| HIGH level output 05 50 100 |uA 3)'5 v Vo = Vomaxn®
0z leakage current : ' © &€ 'L | or GND
Note

1. The maximum operating output voltage (Vomax)) is 6.0 V.

Note to HCT types

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

B 4% H # A 886-3-5753170
NPUT YOUPEOAD EORFFICIENT WEHE 77 B (1) 86-21-54151736

nA, nB 1.0 ik 1 B T4 86-755-83298787

Http://www. 100y. com. tw

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

Tamb (°C) TEST CONDITIONS
TAHCT
SYMBOL |PARAMETER UNIT | v WAVEFORMS
+25 -40to +85 |-40to +125 )
min. |typ. [max. min. |h1ax. min.  max.
tpzL/ tpLz | propagation delay r
nA, nB, to nY 12 24 30 36 ns 45 |Fig.6
tTHL output transition time 7 15 19 22 ns 45 |Fig.6
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Philips Semiconductors

Product specification

Quad 2-input NAND gate

74HC/HCTO3

AC WAVEFORMS

]

nA, n8 INPUT

Vm

nY QUTPUT

7293393
HC: Vy = 50%; V| = GND to V¢
HCT:Vy=13V;V,=GNDto3V.

Fig.6 Waveforms showing the input (nA, nB) to output (nY) propagation delays and the output transition times.

TEST CIRCUIT AND WAVEFORMS

Vee
Vee

| Ry =1kQ

v, Vo
ISOpF

PULSE
GENERATOR

D.U.T.

CL

7203305

Fig.7 Test circuit (open drain)
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Fig.8 Input pulse definitions.

7287478.3

Definitions for Figs. 7, 8:

C_L = load capacitance including jig and probe
capacitance
(see AC CHARACTERISTICS for values).
Rt = termination resistance should be equal to the
output impedance Zg of the pulse generator.
t- = t=6 ns; when measuring fnax, there is no

constraint on t,, t with 50% duty factor.

tr; tf
FAMILY |AMPLITUDE Vm frmax:
PULSE |OTHER
WIDTH
74HC Vce 50% <2ns 6 ns
74HCT (3.0V 1.3V ([<2ns 6 ns
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Philips Semiconductors

Product specification

Fig.9 Pull-up configuration.

Quad 2-input NAND gate 74HC/HCTO03
APPLICATION INFORMATION
Veg » Ve
BVE10% vp Vee (R
RL
RL
V) (recsiver)
HC/HCTO3 RECEIVER
(1) | |RoN (max.)
Ju »
7222152 2222153
(1) Rongnax = 0.26 V /4 mA = 65 Q (at 25 °C)
() (b)

7Z22151.1

(4) Vee (R) =6.0V;V, =18V.

800
H1.(miﬂ.l
(§23) (1}
600 //
400 -~ 12}
A<

200 B /,14 {3)
(1) Vee (R)=2.0V; V) =05V. (4
(2) Vee (R) =5.0V;V,.=0.8V. 0
(3) Vec (R)=45V;V, =135V, e 2 4 vptvy 8

Fig.10 Minimum resistive load as a function of the pull-up voltage.

Notes to Figs 9 and 10

If Vp = Vee (R) > 0.5V a positive current will flow into the receiver (as described in the “USER GUIDE”; input/output
protection), this will not affect the receiver provided the current does not exceed 20 mA. At Ve < 4.5V, Ron (max) is not
guaranteed; Ron(max) Can be estimated using Figs 33 and 34 in the “USER GUIDE".

Note to Application information

All values given are typical unless otherwise specified.

PACKAGE OUTLINES

See “74HC/HCT/HCU/HCMOS Logic Package Outlines”.
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