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Specification Revision History:

Version Date Description
V1.0 2019/12 New
V1.1 2021/05 Modify Ordering Information
V1.2 2025/02 Modify Ordering Information
V13 2025/03 Add application precautions and
overall typesetting.
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DESCRIPTION

The T4HC14 is a hex inverter with Schmit-trigger inputs.This device features reduced input threshold levels to

allow interfacing to TTL logic levels.Inputs include clamp diodes. This enables the use of current limiting resistors
to interface inputs to voltages in excess of V. .Schmitt trigger inputs transform slowly changing input signals into

sharply defined jitter-free output signals.
FEATURES

@ Input levels:
-For T4HC14:CMOS level
-For TAHC14:TTL level
@® Low-power dissipation
@ Specified from -40°C tot+125°C
@ Packaginginformation:DIP14/SOP14/TSS0P14

THE APPEARANCE OF THE PRODUCT

TSSOP-14

SOP-14

ORDERING INFORMATION
Product Model Package Type Marking Packing Packing Qty
SNT4HC14DS SOP-14 T4HC14333 REEL 4000PCS/REEL
SNTAHC14NCD DIP-14 T4HC14333 TUBE 1000PCS/BOX
SNT4HC14PJS TSSOP-14 T4HC14333 REEL 2500PCS/REEL
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Figure 1.Logic symbol
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Figure 3.Logic diagram for one gate
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GMIC 74HC14
PIN CONFIGURATION AND PIN DESCRIPTION
1A [1] [14]
wiz] O B
2 [3] 72
2y [4] 1)
3 [5] 0]
3v [] B
GND [ 7] 8]
Pin No. Pin Name Description
1 14 datainput
? 1Y data output
3 24 datainput
4 2Y data output
5 34 datainput
b 3Y data output
7 GND ground {0V}
8 4y data output
g 4A datainput
10 5Y data output
11 54 datainput
12 BY data output
13 BA datainput
14 Wer supply voltage
FUNCTION TABLE
Input QOutput
nA nY
L H
H L

Note: H=HIGH voltage level; L=LOW voltage level
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ELECTRICAL PARAMETER

Absolute Maximum Ratings

(Voltages are referenced to GND (ground=0V), unless atherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vee - -0.5 +7 Y
input clamping
K WV =-0.5V orV, =V +0.5V - +20 mA
current
output clamping )
lox Vo <-0.5VorV,=V +0.5V - +20 mA
current
output current l; -0.5V <V, <V 405V - +25 mA
supply current lce - - 50 mA
ground current lono - -50 - mA
total power dissipation Pra - - 500 mwW
storage temperature T - -65 +150 "C
) DIP 245 _
soldering temperaturs T, 10s ——— — "C
SOP/TSSOP 260

Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. Max. Unit

T4HC14

supply voltage W - 2.0 5.0 6.0 Y

inputvoltage W, - 0 - Ve W

outputvoltage Vy - 0 - Vee V

ambient Tomb - -40 - +125 °C

temperature

T4HCT14

supply voltage Wer - 4.5 5.0 5.5 Y

inputvoltage Y, - ] - Ve Y

outputvoltage Vo - 0 - Vee W

ambient T - -40 - +125 °C

amb

temperature
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Electrical Characteristics

DC Characteristics 1

(T.ms=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
g g f

Parameter Symbol Conditions Min. Typ. Max. Unit

T4HC14

|,=-20uA; Vo =2.0V 19 | 20 i v

|,=-20uA; V. =4.5V 4.4 45 . v

HIGH-level output Vo o™ 20uA; Ve . OV >0 o0 - v

V=Vt ary, lo=-4.0mA; V =4.5V 3.98 4.32 - V
voltage

|,=-5.2mA; ¥, =6.0V 548 | 5.81 - v

|, =20uh; V, =2.0V - 0 0.1 v

|,=20uA; V. =4.5V - 0 0.1 V

LOW-level output

\'a“l ol 1"a'|l| :"'p'a| + ar “'a"l T | .:.:2 O ] J'l:l'\.. “'ﬁ"l o :6 . 0“';"’ - O O . l “'p"l
voltage - —
|=4.0mA; Y =4.5Y - 0.15 0.26 W
[,=5.2mA; W .=6.0V - 0.16 0.26 W
input leakage ) )
l V=V orGND; YV, =6.0V - - *1 uA
current
supply current lec ViEW e or GND; 1,=04A; WV =6.0V - - 2.0 uA
input .
) 2 - - 3.5 - pF
capacitance

TAHCT14

HIGH-level output |7 20uA; Ve =4.5V 44 | 45 - v

Y f =\ ~ L
Vg Vi—V |+ ar b |

vaoltage : | ,=-4.0mA; V =4.5V 3.08 | 4.32 - v

LOW-level output |.=20uh; V.-=4.5Y - 0 0.1 V

Y f=i! Y
ViEVt or v,

voltage =4 0mA; Y =4.5V - 0.15 | 0.26 v

input leakage

l VY cor GND W =5.5Y - - *1 uA
current
supply current e ViEV cor GND; [0=0A; V=55V - - 2.0 UA

per input pin; V=V -2, 1V; 1,=0A; other inputs

Aty . orGND; )
current Al - 30 108 uA
V=45V to 5.5V

additional supply

input

capacitance
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DC Characteristics 2

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

Parameter Symbol Conditions Min. Typ. Max. Unit

T4HC14

=-20uk; V =2.0V L9 - ] v

l,=-20uA; V=45 4.4 - ] v

HIGH-level output - —
\"-"l.;.| | \'-"II =\ +aor \ | | 0=- 20uls =6, oV 5.9 ~ B \

voltage -
l,=-4.0mA; V. =4.5V 3.84 - - v

lo=-5.2mA; V=6.0V 5.34 - - \V

lo=20uA; V =2.0V - - 0.1 V

lo=20uA; V =4.5Y - - 0.1 V

“'p"l il “'p"l| :\'a:l T + ar “'p"l| |.:. :2 O L A.. “'ﬁ"l ._':._'::6 - 0“';"’ - - O - l “'p"l
LOW-level output

lo=4.0mA; ¥/ =4.5V ] o033 | v

voltage

1,=5.2mA; V=60V . . 0.33 v

input leakage

l, Vi=Vee or GND, Ve =6.0V - - *1 uA
current
supply current [ V=V ar GND; 15=04; V=60V - - 20 uA

T4HCT14

HIGH-level output l=-20uA; Ve =4.5Y 4.4 - - v

Y [— Y
Vi Vv |+ ary T

voltage ' l,=-4.0mA; V. =4.5Y 3.84 - - v

LOW-level output |.=20uh; V-—=4.5Y - - 0.1 V

v =\ i
Yo ','l—','|+ ary T

voltage : |,=4.0mA; V =4.5V - - 0.33 Vv

input leakage )
|| 'p"l|:\'p'|l._':._': ar G ” D. "'-'f._':._': :5.5\"-'|l - - i l UA
current

supply current lec V=V or GND; 10=0A;V =5.5Y - - 20 uh

per input pin V=V -2, 1V; 1,=0A; ather inputs

Olee At Yo or GND; .
current - - 135 uA
Ve =4.5V to 5.5V

additional supply
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DC Characteristics 3

(Tamp=-40°C to+125°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. Unit

74HC14

o 20uf; o =2.0v 1.9 - - \

|,=20uA; V. =4.5V 4.4 - i y

v, MV+orV, |,=-20uA; Y, =6.0 5.9 - - v

HIGH-level output -
| ,=-4.0mA; vV =4.5V 3.7 - - v

voltage _ -
l=-5.2mA; MV =6.0V 5.2 - - VY

|,=20uA; Vi =2.0V - - 0.1 V

|,=20uA; V. .=4.5V - - 0.1 V

Vi V=V or |,.=20uA; V. =6.0V - - 0.1 V
LOW-level output ) -

|,=4.0mA; V=4.5V i i 0.4 v

voltage

1,=5.2mA; Vo =6.0V . . 0.4 v

input leakage

l, V=V e or GND; W -=6.0V - - *1 uA
current
supply current [ V=V e or GND; 1=04; Vo =6.0V - - 40 uA

T4HCT14

HIGH-level output [,=-20uA; V- —=4.5Y 4.4 - - Y

W, =+ or -
voltage l,=-4.0mA; vV =4.5Y 3.7 - - Y

LOW-level output [o=20uA; Ve =4.5Y . ; 0.1 Y

v [ =\ i
¥ v |+ ary T

voltage : l,.=4.0mA;V_=4.5V - - 0.4 vV

input leakage .
I V=V or GND, WV =5.5V - - 1 UA
current

supply current e =V e or GND; 10=04A; V-=5.5Y - - 40 uh

perinput pin, V=V -2, 1V;1,=0A; otherinputs

Olee at Ve or GND; .
current - - 147 ud
V=45V to 5.5Y

additional supply
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CMIC

[4HC14

AC Characteristics 1

(T.ms=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
g g f

Parameter Symbol Conditions Min. Typ. Max. Unit
T4HC14
V=20V - 41 125 ns
nA, nB to nY [FT sesFigure 5 V=45V - 15 25 ns
propagation delay Vee=5.0ViC = 15pF - 12 - ns
Vo =6.0V - 12 21 ns
V=20V - 19 75 ns
transitian time |EE seeFigures M. =4.5V - 7 15 ns
Ve =6.0V - 6 13 ns
T4HCT14
nA, nB to nY Ve =4.5Y - 20 34 ns
propagation Ees T seeFigure5 M =5.0V;C = 15pF - 17 - ns
delay
transition time LI seaFigure5 W =4.5V - 7 15 ns

AC Characteristics 2

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

Parameter Symbol Conditions Min. Typ. Max. Unit
T4HC14
nA, nB to nY V=20V - - 155 ns
propagation delay| tpy, tha sesFigure 5 V=45V - - 31 ns
V=60V - - 26 ns
Ve=2.0 - - 95 ns
transition time e Lrun sesFigure 5 Voo=4.5V - - 15 ns
V=60V - - 15 ns
T4HCT14

nA, nB to nY Ees T seaFigure5 W =4.5V - - 43 ns

propagation delay
transition time trues Trim seaFigure 5 V=45V - - 19 ns
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AC Characteristics 3

(Tamb=-40"C to +125°C,voltagss are referenced to GND (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. Unit
T4HC14
nA, nB to nY V=20V - - 190 ns
propagation delay| tpy, th sesFigure 5 V=45V - - 38 ns

v -.':-.'::6- oV - - 32 ns

V. =2.0V - - 110 ns

transition time o Lrin seeFigures W =4.5V - - 22 ns

Ve =6.0V - - 19 ns

T4HCT14

nA, nB to nY

propagation terns Trn kes Figure 5 V=45V 51
- - ns
cdelay
transition time trues Trim seaFigure 5 V=45V - - 22 ns

Transfer Characteristics 1

(T..,=25°C, voltages are referenced to GND (ground=0V), unless otherwise specified.)
amhb = = F

Parameter Symbol Conditions Min. Typ. Max. Unit

T4HC14

positive-going Y, =2.0V 0.7 | 118 | 15 v

threshold voltage W, V=45V 1.7 2.38 3.15 W

V=60V 2.1 3.14 4.2 W

negative-going V=20V 0.3 0.52 0.9 Y

threshold voltage Vi V=45V 0.9 1.4 2.0 W
Ve =0.0V 1.2 1.89 26 W
Ve=2.0V - 0.66 - W
hysteresis voltage Vi Vec=4.5V - 0.98 - Y

\'-“l ..':..'::6 - O"."l - l . 25 _ "._-'l

TAHCT14

positive-going v, V=45V 12 | 141 | 19 v

threshald voltage Vo =5.5Y 1.4 1.59 21 v

negative-going W, Ve=4.5V 0.5 0.85 1.2 Y

threshold voltage Ve=h.5V 0.6 0.99 1.4 Y

\Y o= ' e AT
J, /.=4.5\ ] 0.56 ]

hysteresis voltage

V5.5V - 0.6 - W
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TranSfer Cha racteristiﬁs 2[1’ =40°C to+85°C,voltages are referenced to GND (ground=0V}, unless otherwise specified.)

amb

Parameter Symbol Conditions Min. Typ. Max. Unit

T4HC14

positive-going V=20V 0.7 - 15 W

threshold voltage W, V=45V 17 - 3.15 W

V6.0V 2.1 - 4.7 v

negative-gaing V=20V 0.3 - 0.9 i
threshald voltage W, Vee=4.5V 0.9 - 2.0 i
Ve =6.0V 1.2 - 2.6 Y
Ve =2.0V - 0.66 - Y
hysteresis voltage Yy Vee=4.5V - 0.98 - V
Viee=6.0V - 1.25 - V

T4HCT14
positive-going W, V=45V 1.2 - 19 W
threshold voltage Vo =h.5Y 1.4 - 21 W
negative-gaing W, V=45V 0.5 - 1.2 W
threshold voltage Ve=h.5Y 0.6 - 14 W
hysteresis voltage Wy Vee=4.5V - 0.56 - i

v = 5 5Y _ 0.6 _ W

Transfer Characteristics 3[T_,,,,|,=44Iil °C to+125°C,voltages are referenced to GMD iground=0V), unless otherwise specified.)

Parameter | Symbol | Conditions Min. Typ. Max. Unit

T4HC14

pasitive-going Vo =2.0V 0.7 - 15 W

threshald voltage v V=45V 1.7 i 215 Y

V. =6.0V 2.1 - 4.2 W

negative-going Vo =2.0V 0.2 . 0.9 Y
threshold voltage v, Vo 5Y 09 - 70 v
V=00V 1.2 _ 26 \

Vie=2.0V - 0.66 - i

hysteresis valtage v, Vo=4.5V - 0,98 - y
Viee=6.0V - 1.25 - i

T4HCT14

pasitive-going Vo =4.5Y 1.2 - 19 W
threshald voltage Vi, V5.5 14 - 71 v
negative-going V =4.5V 0.5 - 1.2 Y
threshold voltage v, V5.5 06 - 13 v
hysteresis valtage Vo =4.5Y _ 0.56 N V

Y, Ve =5.5Y - 0.6 - Y
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CMIC

Testing Circuit
AC Testing Circuit
L tJ".l' i
Vi T .
negative pulse Vi VM
GND 10%
- [
Vi rg_ﬂ% _’|
positive pulse Vit Vi
GND -
I tw .
VCC

;V'|
I DuUT
Rr ,J, C

Figure 4. Test circuit for measuring switching times

Definitions for test circuit:
C,=load capacitanceincluding jig and probe capacitance.

R,=termination resistance should be equal to the output impedance Z . of the pulse generator,

AC Testing Waveforms

Vi
nA input Vi Vm
GND
tpHL t

PLH
Vo 3 90%
nY output VM Vi
10%
V,
* -l g ]
trae trun

Figure5.Input to output propagation delays
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CMIC 14HC14
Transfer Characteristics Waveforms
Vo
A ]
— Vi — Vi
VT- VT+
Figure 6. Transfer characteristics
VTA‘. l
V| VH
Vi
Vo
Figure 7. Transfer characteristics definitions
Measurement Points
Input Qutput
b Vi, v v, v,
T4HC14 0.5%V, 0.5XV 0. 1%V 0.9 %V,
T4HCT14 1.3V 1.3V 0. 1%V 0.9 %XV,
Test Data
Input Load
T Test
ype v, 6,0 G °
T4HC14 Vee 6.0ns 15pF, 50pF toins Trnt
T4HCT14 3.0V 6.0ns 15pF, 50pF toins Trnt
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GMIC 14HC14

Outline Dimensions

SOP-14 Unit : mm

HHHH A

Symhbol

Dimensions

N

Millimeters

Dimensions  In

Inches

Min Max Min Max

A 1.350 1.750 0,053 0.069
Al 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
& 0,330 0.510 0.013 0.020

0,170 0.250 0.007 0.010

¥ 8,360 760 0.329 0.345

E 3.800 4.000 0,150 0.157

El 5.800 6.200 0.22 0.244

1.270(

BSC)

0.050(BSC)

0,400

1.270

O.0la

0,050

[an) —

M0
{

M0
{
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GCMIC

14HC14

DIP14

Unit:mm

[
I
E

]
1 [
= |

[
| I
E

[
I ] [
E

U LI 1
I_\./‘_\./_I\./_\.

Ul 1 U L
| B -

E

— =

=1
D "
S S RSEg e =
Symbol [)irmrens]o ns In Dimensions In  Inches
Millimeters
Min [Max Min [Max
A 3.710 4.310 0.146 0.170
Al 0.510 0.020
A2 3.200 3.600 0.126 0.142
B 0.380 0.570 0.015 0.022
Bl 1.524(BSC) 0.060(BSC)
C 0.204 0.380 0.008 0.014
b 18.800 19.200 0.740 0.756
E 6.200 6.600 0.244 0.260
El 7.320 7.920 0.288 0.312
€ 2.540(BSC) 0.100(BSC)
L 3.000 3.600 0.118 0.142
EZ2 8.400 9.000 0.331 0.354
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CMIC T4HC14
TSSOP-14 Unit:mm
_ D
7 | T
[ = = ¢
. | * /0 ' Tt———
- —||__' o) I-‘—T—
L1
b
_ | bl
HAHAHAE /
BASE METAL
TTH PLATING
1 T — - SECTION B-B
I\ T:IL I
ikl ELL L
MILLIMETER
SYMBOL MIN NOM MAX
A — — 1.20
Al 0.05 — 0.15
A2 0.90 1.00 1.05
A3 0.39 0.44 0.49
b 0.20 — 0.28
bl 0.19 0.22 0.75
¢ 0.13 — 0.17
cl 0.12 0.13 0.14
D 4.90 5.00 5.10
El 4.30 4.40 4.50
E 6.2 6.40 6.60
e 0.65BSC
L 0.45 0.60 0.75
L1 1.00BSC
6 0 — g°
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CMIC

Important Notice:

Green Micro chip reserves the right to change products and documents without notice, Customers
should obtain and verify the completeness of the latest technical information before placing orders.
Meanwhile, Green Micro chip shall not assume any responsibility or obligation for non-officially revised
documents.

Any parameters in the entire product specification are for reference only, and actualapplication testing
shall prevail. When customers use the products for system design, they must comply with safety
regulations and independently assume the following responsibilities: selecting suitable Green Micro
chip products according to application requirements; completing design verification and full-link
testing of the application; and ensuring that the application complies with safety regulations or other
requirements of the target market. Customers shall bearall personal or property losses caused by
design defects orillegal operations, which shall have no relation to Green Micro chip.

Green Micro chip products are prohibited from being used in scenarios such as life support, military
equipment, and key aerospace applications. All accidents and legal liabilities arising from out-of-scope
useshall be borne hy the user, and Green Micro chip shall notbe held responsible.

All tachnical resources of Green Micro chip (including data sheets and reference designs) are provided
"asis", without guarantee of no defects or universality, and without any express orimplied warranties.
The documents are only authorized for product development and research described in this document.
Unauthorized use of intellectual property, public reproduction, and reverse engineering are strictly
prohibited. Allclaims and losses caused by illegal use shall be bome by the user, and Green Micro chip

shallnot be liable.
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