GE;ME;,C GREEN MICRO 74HC04-152

14HC04-152
Hex Inverter
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GE;ME;,C GREEN MICRO 74HC04-152

1. General Description
The 74HCO04-152 is a hex inverter. The inputs include clamp diodes that enable the use of current limiting

resistors to interface inputs to voltages in excess of Vcc.

Features:

® Input levels:

For 74HC04-152: CMOS level

For 74HC04-152: TTL level

Specified from -40°C to +85°C

® Packaging information: DIP14/SOP14/TSSOP14
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2~ Block Diagram And Pin Description
2.1, Block Diagram
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Figure 1. Logic symbol
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Figure 2. IEC logic symbol
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Figure 3. Logic diagram for one gate
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2.2 Pin Configurations

1A |1 14| Vce
1Y | 2 O 13| BA
2A | 3 12 I BY
2Y | 4 11| BA
3A [5 10] 5Y
JY | 6 9| 4A
GND | 7 8 | 4Y
2.3+ Pin Description
Pin No. Pin Name Description
1 1A data input
2 1Y data output
3 2A data input
4 2Y data output
5 3A data input
6 3Y data output
7 GND ground (0V)
8 4Y data output
9 4A data input
10 5Y data output
11 S5A data input
12 6Y data output
13 6A data input
14 Vee supply voltage
2.4 Function Table
Input Output
nA ny
L H
H L

Note: H=HIGH voltage level; L=LOW voltage level.
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3. Electrical Parameter

3.1, Absolute Maximum Ratings
(Voltages are referenced to GND(ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7 v
input clamping Ik V1 <-0.5V or Vi > V0.5V i 20 | mA

current
output clampin
R B Vo <-0.5V or Vo > Vect0.5V - +20 mA
output current 1o -0.5V<Vo<Vcct0.5V - +25 mA
supply current Icc - - 50 mA
ground current Ienp - -50 - mA
total power Pi: : i 500 | mw
dissipation
storage Tag - 65 1150 | °C
temperature
Soldering DIP 245 o
temperature T 10s SOP 250 C
Note:

[1] For DIP14 packages: above 70°C the value of P, derates linearly with 12mW/K.
[2] For SOP14 packages: above 70°C the value of P, derates linearly with SmW/K.
[3] For (T)SSOP14 packages: above 60°C the value of P derates linearly with 5.5mW/K.

3.2+ Recommended Operating Conditions

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
AiP74HC04
supply voltage Vee - 2.0 5.0 6.0 \%
input voltage Vi - 0 - Vee \
output voltage Vo - 0 - Vce \
. tt . Vcczz.OV - - 625 ns/V
input transition _ i
rise and fall rate At/AV Vec=4.5V 1.67 139 | ns/V
Vec=6.0V - - 83 ns/V
ambient Ty ) -40 ) +85 °c
temperature
AiP74HCT04
supply voltage Vee - 4.5 5.0 5.5 \%
input voltage Vi - 0 - Vee A"
output voltage Vo - 0 - Vee \%
A tt . VCCZZ.OV - - - ns/V
input transition — i
rise and fall rate At/AV Vec=4.5V 1.67 139 | ns/V
Vece=6.0V - - - ns/V
ambient Ty ) -40 ) +85 °c
temperature
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3.3+ Electrical Characteristics
3.3.1, DC Characteristics 1
(Tamb=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
74HC04-152
VCC:2.0V 1.5 1.2 - Vv
HIGH-level 1, V4.5V 305 | 24 | - |V
input voltage
Vec=6.0V 4.2 3.2 - v
| | Vcc:2.0V - 0.8 0.5 A\
LOW-leve Vi V4.5V ~ 21 | 135 | v
input voltage
Vcc:6.0V - 2.8 1.8 Vv
Io=-20uA; Vcc=2.0V 1.9 2.0 - A%
lovel Io=-20uA; Vcc=4.5V 4.4 4.5 - v
Oiﬁt}lv'oelfaege Vou | Vi=VigorVi | 15=-20uA; Vec=6.0V | 59 | 6.0 - \
Io=-4.0mA; Vcc=4.5V 398 | 432 - A%
Io=-5.2mA; Vcc=6.0V 548 | 5.81 - A"
10=20uA; Vcc=2.0V - 0 0.1 A%
LOW.-level [10=20uA; Vcc=4.5V - 0 0.1 A%
-leve _ — . - ;
output Voltage VOL V] = V]H or VIL I(i 2OU.A, VCC 76OV 0 0.1 A\
[0=4.0mA; Vcc=4.5V - 0.15 | 0.26 v
[0=5.2mA; Vcc=6.0V - 0.16 | 0.26 \%
input leakage Vi= Vcc or GND; i i N
current I Vcc=6.0V 0.1 uA
supply current Icc Vis Vci;lrcfg (]))\’/ 1o=0A; - - 2.0 uA
input i i )
capacitance G 33 pF
74HCTO04
HIGH-level _
input voltage Vg Vcee=4.5V to 5.5V 2.0 1.6 - \%
LOW-level _
input voltage Vi Vec=4.5V to 5.5V - 1.2 0.8 A%
HIGH-level v V= Ver or V Io=-20uA; Vcc=4.5V 4.4 4.5 - v
output voltage o I =4 0mA; Vee=4.5V | 398 | 432 | - v
LOW-level B I0=20uA; Vcc=4.5V - 0 0.1 v
output voltage | VoL | V1T VOV T e Vee4 5V - o015 [ 026 | v
input leakage Vi= Vcce or GND; i i N
current L Vec=6.0V 0.1 uA
supply current Icc V= VCCV(():rCSSI\.I ;)\} To=0A; - - 2.0 uA
.. per input pin; Vi=Vc-2.1V;
additional Alce Io=0A; other inputs at Vcc or GND; - 120 | 432 | uA
supply current Vee=4.5V t0 5.5V
input ) ) }
capacitance C 33 pF
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3.3.2. DC Characteristics 2

(Tamp=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
74HC04-152
| 1 VCC=2.OV 1.5 - A\
HIGH leve Vi V4.5V 315 - v
input voltage
Vec=6.0V 42 - A%
LOW-level Vcc=2.0V - 0.5 A"
LOW-leve Vi V4.5V - 135 | v
input voltage
Vec=6.0V - 1.8 A%
Io0=-20uA; Vcc=2.0V 1.9 - A"
HIGH. level Io0=-20uA; Vcc=4.5V 4.4 - A"
-leve _ _ - _ B
output Voltage VOH V] = V]H or VIL Io ZOUA, VCC 6.0V 59 A\
Io=-4.0mA; Vcc=4.5V 3.84 - A%
[o=-5.2mA; Vcc=6.0V 5.34 - A%
[0=20uA; Vcc=2.0V - 0.1 A%
[0=20uA; Vcc=4.5V - 0.1 A%
LOW-level \% Vi=VigorV 10=20uA; Vcc=6.0V - 01 | Vv
output voltage oL I IH IL 0 ; Voc=6. .
Io:4.0mA; VCC:4.5V - 0.33 Vv
Io=5.2mA; VCC:6.0V - 0.33 Vv
input leakage Vi= Ve or GND; i
current I Vec=6.0V 1 uA
V]Z Vcc or GND; IQZOA;
supply current Icc Vec=6.0V - 20 uA
input
capacitance G } - - pF
74HCTO04
HIGH-level _
input voltage Vi Vec=4.5V to 5.5V 2.0 - A\
LOW-level .
input voltage Vi Vece=4.5V to 5.5V - 0.8 A%
HIGH-level Io=-20uA; Vcc=4.5V 4.4 - Vv
V Vi=V \Y%
output voltage oH ! i OF Vi Io=-4.0mA; Vcc=4.5V 3.84 - \'%
LOW-level 1o=20uA; Vcc=4.5V - 0.1 Vv
Vv Vi=V \%
output voltage oL L O VL T S JmA; V=45V - 033 | V
input leakage V= Vcc or GND;
current I Vee=6.0V ) 1 uA
Vi= Vee or GND; [o=0A;
supply current Icce Vee=5.5V - 20 uA
.. per input pin; Vi=Vcc-2.1V;
additional Alcc 10=0A; other inputs at V¢ or GND; - 540 uA
supply current Vee=4.5V t0 5.5V
input i i )
capacitance G pF
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GE;ME;,C GREEN MICRO 74HC04-152

3.3.3v AC Characteristics 1
(Tamb=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
74HC04-152
VCC:2.0V - 25 85 ns
nA, nB © nY t Fioure 5 Vee=4.5V - 9 | 17 | ns
ropagation see Figure
P geigay v g Vee=5.0V:Cr=15pF - 7 - ns
VCC:6.0V - 7 14 ns
VCC:2.0V - 19 75 ns
transition time t; see Figure 5 Vcec=4.5V - 7 15 ns
VCC:6.0V - 6 13 ns
power per package;
d1s51pat10n Crp Vi= GND to Ve - 21 - pF
capacitance
74HCT04
nA, nBtonY Fioure 5 Vec=4.5V - 10 19 | ns
propagation thd see Figure
delay " Vee=5.0V;CL=15pF - 8 - ns
transition time t; see Figure 5 Vec=4.5V - 7 15 ns
powet per package;
dissipation Cep Vi= GND to Vee1.5V i R
capacitance
Note:

[1] tpq is the same as tpr i and tppy.
[2] t; is the same as ttyp and trpg.
[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=(Cppx Ve xXEXN)+Y(CLx Ve x1f,) where:
fi=input frequency in MHz;
fy=output frequency in MHz;
Cr=output load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
S(CLx Ve xfy)=sum of outputs.
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3.3.4. AC Characteristics 2
(Tamb=-40°C to +85°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions \ Min. | Typ. \ Max. \ Unit
74HC04-152
VCC:2.0V - - 105 ns
nA, nB © ny t Fioure 5 Vee=4.5V - 21 | s
ropagation see Figure
P geigay v g Vee=5.0V:Cr=15pF - - - ns
VCC:6.0V - - 18 ns
VCC:2.0V - - 95 ns
transition time t; see Figure 5 Vcec=4.5V - - 19 ns
VCC:6.0V - - 16 ns
power per package;
d1s51pat10n Crp Vi= GND to Ve - - - pF
capacitance
74HCT04
nA, nB to nY Fioure s Vee=4.5V - - 24 ns
propagation thd see Figure
delay " Vee=5.0V;CL=15pF - - - ns
transition time t; see Figure 5 Vec=4.5V - - 19 ns
powet per package;
dissipation | Cpo Vi= GND to V1.5V S R A O &
capacitance
Note:

[1] tpq is the same as tpr i and tppy.
[2] t; is the same as ttyp and trpg.
[3] Cpp is used to determine the dynamic power dissipation (Pp in uW).
Pp=(Cppx Ve xXEXN)+Y(CLx Ve xf,) where:
fi=input frequency in MHz;
fy=output frequency in MHz;
Cr=output load capacitance in pF;
Vec=supply voltage in V;
N=number of inputs switching;
S(CLx Ve xfy)=sum of outputs.

WWW.GREENMICRO.NET



GREEN MICRO 74HC04-152

GMVMIC

4. Testing Circuit
4.1, AC Testing Circuit

A tw |
; 90 % Y y
negative
W A"
pulse M M
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—| tf |-— S I T B
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Figure 4. Test circuit for measuring switching times
Definitions for test circuit:
Cr=load capacitance including jig and probe capacitance.
Rr=termination resistance should be equal to the output impedance Z, of the pulse generator.

4.2, AC Testing Waveforms

V)
nA input Vim Vi
GND
—- tPHL — =—tpLH
VoH ——— 90 %
nY output Vi Vi
VoL 10 %
_-ETHI:‘_ _-:LTLH+

Figure 5. The input (nA) to output (nY) propagation delay times
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4.3. Measurement Points
Type Input Output
VM VM
74HCO04-152 0.5xVee 0.5%V¢c
7T4HCTO04 1.3V 1.3V
4.4, Test Data
Input Load
V, tr, t CL
74HC04-152 Vee 6.0ns 15pF, 50pF tpLH, tPHL
74HCTO04 3.0V 6.0ns 15pF, 50pF tpLH, tPHL
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5. Package Information
5.1, DIP14

——

I
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Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max

A 3.710 4. 310 0.146 0.170
A1 0.510 0. 020
A2 3. 200 3. 600 0.126 0.142
B 0. 380 0.570 0.015 0. 022
B1 1. 524 (BSC) 0. 060 (BSC)
G 0. 204 0. 360 0. 008 0.014
D 18. 800 19. 200 0. 740 0.756
E 6. 200 6. 600 0. 244 0. 260
Ei 7. 320 7.920 0. 288 0.312
e 2. 540 (BSC) 0. 100(BSC)
L 3.000 3. 600 D.118 0. 142
E2 8. 400 9. 000 0. 331 0. 354
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5.2, SOP14
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5.3+ TSSOP14

i | [E | I

r — <| = MILLIMETER
| ] | SYMEBOL
— MIN | MAX

A — | 120

Al 005 | 015
A2 0.90 | 1.03

H H H H H | | Al 039 | 0.49
b 0.20 | 0.30

bl 019 | 0.23
L+ 013 [ 019

¢l 012 | o4
—- - - — . - — K] 486 | 3.06
El 430 | 4.50

' E 620 | 6.60
o 0.65BSC
L1

. T . L 0435 | 0.75
E H H H L1 1.00BSC
B B , 6 0 8
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