/4HC132; 74HCT132

Quad 2-input NAND Schmitt trigger
Rev. 3 — 30 August 2012 Product data sheet

1. General description

The 74HC132; 74HCT132 is a high-speed Si-gate CMOS device and is pin compatible
with Low-power Schottky TTL (LSTTL). It is specified in compliance with JEDEC standard
No. 7A

The 74HC132; 74HCT132 is a quad 2-input NAND gate with Schmitt trigger inputs. This
device features reduced input threshold levels to allow interfacing to TTL logic levels.
Inputs also include clamp diodes that enable 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.

The inputs switch at different points for positive and negative-going signals. The difference
between the positive voltage V1. and the negative voltage Vt_ is defined as the input
hysteresis voltage V.

2. Features and benefits

B ESD protection:
¢ HBM JESD22-A114F exceeds 2000 V
€ MM JESD22-A115-A exceeds 200 V
B Multiple package options
B Specified from —40 °C to +85 °C and from —40 °C to +125 °C

3. Applications

B Wave and pulse shapers
Astable multivibrators
B Monostable multivibrators



/4HC132; 74HCT132

Quad 2-input NAND Schmitt trigger

4. Ordering information

Table 1.  Ordering information

Type number |Package

Temperature range |Name Description Version
74HC132N —40 °C to +125 °C DIP14 plastic dual in-line package; 14 leads (300 mil) SOT27-1
74HCT132N
74HC132D —40 °C to +125 °C S014 plastic small outline package; 14 leads; body width SOT108-1
74HCT132D 3.9 mm
74HC132DB  —40°Cto +125°C SSOP14 plastic shrink small outline package; 14 leads; body = SOT337-1
74HCT132DB width 5.3 mm
74HC132PW —40°Cto +125°C TSSOP14 plastic thin shrink small outline package; 14 leads; SOT402-1
74HCT132PW body width 4.4 mm

5. Functional diagram
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Fig 1. Logic symbol Fig 2. IEC logic symbol Fig 3. Logic diagram (one
Schmitt trigger)
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/4HC132; 74HCT132

Quad 2-input NAND Schmitt trigger

6. Pinning information

6.1 Pinning
1A [1] O [14] vee
1B [2] 13] 4B
1v [3] 12] 4A
2A [4]] 132 11] 4y
2B 5] 10] 3B
2y (6] (9] 3A
GND [ 7] 8] 3y

mna406

Fig 4. Pin configuration DIP14, SO14 and (T)SSOP14

6.2 Pin description

Table 2. Pin description

Symbol Pin Description
1A to 4A 1,4,9 12 data input

1B to 4B 2,5,10, 13 data input

1Y to 4Y 3,6,8,11 data output
GND 7 ground (0 V)
Vee 14 supply voltage

7. Functional description

Table 3.  Function tablell

Input Output
nA nB nY

L L H

L H H

H L H

H H L

[1] H=HIGH voltage level; L = LOW voltage level; X = don't care.
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/4HC132; 74HCT132

8. Limiting values

Quad 2-input NAND Schmitt trigger

Table 4.  Limiting values
In accordance with the Absolute Maximum Rating System (IEC 60134). Voltages are referenced to GND (ground = 0 V).
Symbol Parameter Conditions Min Max Unit
Vee supply voltage -0.5 +7 \%
lik input clamping current Vi<-05VorV,>Vec+05V [ - +20 mA
lok output clamping current Vo<-05VorVg>Vcc+05V [ - +20 mA
lo output current -0.5V<Vpo<Vcc+05V - +25 mA
lcc supply current - 50 mA
lonD ground current -50 - mA
Tstg storage temperature -65 +150 °C
Piot total power dissipation (2
DIP14 package - 750 mw
S0O14, and (T)SSOP14 - 500 mw
packages
[1] The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
[2] For DIP14 package: Py derates linearly with 12 mW/K above 70 °C.
For SO14 package: Py derates linearly with 8 mW/K above 70 °C.
For (T)SSOP14 packages: Py derates linearly with 5.5 mW/K above 60 °C.
9. Recommended operating conditions
Table 5.  Recommended operating conditions
Voltages are referenced to GND (ground = 0 V)
Symbol Parameter Conditions ‘ 74HC132 ‘ 74HCT132 ‘ Unit
‘Min ‘Typ ‘Max ‘Min ‘Typ Max ‘
Vee supply voltage 2.0 5.0 6.0 45 5.0 5.5 \%
V| input voltage 0 - Vee 0 - Vee \%
Vo output voltage 0 - Vce 0 - Vee \%
Tamb ambient temperature -40 +25 +125 -40 +25 +125 °C
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
Product data sheet Rev. 3 — 30 August 2012 4 of 20



/4HC132; 74HCT132

10. Static characteristics

Quad 2-input NAND Schmitt trigger

Table 6. Static characteristics
At recommended operating conditions; voltages are referenced to GND (ground = 0 V).
Symbol Parameter Conditions 25°C —40 °C to +85 °C |-40 °C to +125 °C | Unit
Min ‘Typ ‘ Max Min Max Min Max
74HC132
VoH HIGH-level V| =Vrs0r Vi_
outputvoltage | = 59 A Vec=2.0V 1.9 20 - 1.9 - 1.9 -V
lo=-20 pA;Vec =45V 44 45 - 4.4 - 4.4 - \Y,
lo =-20 pA; Vcc = 6.0V 59 6.0 - 5.9 - 5.9 - \Y
lo=-4.0mA;Vcc =45V 398 4.32 - 3.84 - 3.7 - \Y
lo=-52mA;Vcc=6.0V 548 581 - 5.34 - 5.2 - \Y
VoL LOW-level V| =Vrs0r Vi_
outputvoltage | = 50 A: Ve = 2.0 V - 0 o1 - 0.1 - 01 V
lo =20 pA; Vec =45V - 0 0.1 - 0.1 - 01 VvV
lo =20 pA; Vecc = 6.0V - 0 0.1 - 0.1 - 01 VvV
lo=4.0mA;Vcc =45V - 0.15 0.26 - 0.33 - 04 V
lo=5.2mA;Vcc=6.0V - 0.16 0.26 - 0.33 - 04 VvV
Iy input leakage V|, =V¢c or GND; - - +0.1 - +1.0 - +1.0 uA
current Vec=6.0V
lcc supply current V|, =Vcc or GND; Io =0 A; - - 2.0 - 20 - 40 pA
Vec=6.0V
C input - 35 - - - - - pF
capacitance
74HCT132
Vou HIGH-level Vi=Vq,0rVi;Vec =45V
outputvoltage | = 50 A 44 45 - 4.4 - 4.4 -V
lo =-4.0 mA 3.98 4.32 - 3.84 - 3.7 - \Y,
VoL LOW-level Vi=VriorVi_; Vec =45V
outputvoltage | /= 50 ) 0 01 ) 0.1 ) 01 Vv
lo = 4.0 mA; - 0.15 0.26 - 0.33 - 04 VvV
Iy input leakage V|, =Vcc or GND; - - +0.1 - +1.0 - +1.0 uA
current Vec =55V
lcc supply current V|, =Vcc or GND; lo =0 A; - - 2.0 - 20 - 40 pA
Vec =55V
Alee additional per input pin; - 30 108 - 135 - 147  upA
supply current V,=Vee—2.1V; g =0A;
other inputs at Vcc or GND;
Vec=45Vto55V
C input 35 - - - - - pF
capacitance
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
Product data sheet Rev. 3 — 30 August 2012 5 of 20
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11. Dynamic characteristics

Quad 2-input NAND Schmitt trigger

Table 7.  Dynamic characteristics
GND =0 V; C = 50 pF; for load circuit see Figure 6.

Symbol |Parameter Conditions 25°C —40 °C to +125 °C |Unit
Min Typ Max Max Max
(85°C) |(125°C)
74HC132
tpd propagation delay nA, nB to nY; see Figure 5 1
Vec=2.0V - 36 125 155 190 ns
Vec =45V - 13 25 31 38 ns
Vec=5.0V; CL=15pF - 11 - - - ns
Veec=6.0V - 10 21 26 32 ns
t; transition time see Figure 5 2]
Vec=2.0V - 19 75 95 110 ns
Vec=45V - 15 19 22 ns
Vec=6.0V - 13 16 19 ns
Cep power dissipation per package; V|, = GND to V¢ B - 24 - - - pF
capacitance
74HCT132
tpd propagation delay nA, nB to nY; see Figure 5 1]
Vec =45V - 20 33 41 50 ns
Vecc=5.0V; CL=15pF - 17 - - - ns
t; transition time Vcec =4.5V, see Figure 5 2 - 7 15 19 22 ns
Cep power dissipation per package; Bl - 20 - - - pF
capacitance Vi=GNDtoVcc-15V
[1] tpqis the same as tpy and tp 4.
[2] t;is the same as tty and ty y.
[3] Cppis used to determine the dynamic power dissipation (Pp in uW):
Pp =Cpp x Ve x fi x N+ X (Cp x Vec? x o) where:
fi = input frequency in MHz;
fo = output frequency in MHz;
C_ = output load capacitance in pF;
Ve = supply voltage in V;
N = number of inputs switching;
Y (CL x Vec? x fy) = sum of outputs.
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
Product data sheet Rev. 3 — 30 August 2012 6 of 20
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12. Waveforms

Quad 2-input NAND Schmitt trigger

N
nA, nB input VM
GND
v «— tpHL — < tpLH—>
OH
Vy
nY output Vm
Vx
Yor m
trH =1 = tri 1 1= )
00laai814
Measurement points are given in Table 8.
VoL and Vpy are typical voltage output levels that occur with the output load.
Fig 5. Inputto output propagation delays
Table 8. Measurement points
Type Input Output
Vm Vm Vx Vy
74HC132 0.5Vce 0.5Vce 0.1Vce 0.9Vce
74HCT132 1.3V 13V 0.1Vcc 0.9Vce
Vi tw
i 90 % /
negative
pulse UM VM
0,
GND 10%
—| tf L— — tp
— 1 ‘<— —| tf |-
\
" 90 %
positive
pulse Vi VM
0,
GND =22/ tw | N—
Vee
|
S Vi Vo
O )
n DUT J_
RT /L ICL
001aah768
Test data is given in Table 9.
Definitions test circuit:
Rt = termination resistance should be equal to output impedance Z, of the pulse generator.
C_ = load capacitance including jig and probe capacitance.
Fig 6. Load circuitry for measuring switching times

74HC_HCT132
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/4HC132; 74HCT132

Quad 2-input NAND Schmitt trigger

Table 9.  Test data
Type ‘Input ‘Load ’Test

Vi tr, ty [ |
74HC132 Vee 6.0 ns 15 pF, 50 pF tpLy, tPHL
74HCT132 30V 6.0 ns 15 pF, 50 pF tpLH, toHL

13. Transfer characteristics

Table 10. Transfer characteristics

At recommended operating conditions; voltages are referenced to GND (ground = 0 V); see Figure 7 and Figure 8.

Symbol [Parameter Conditions Tambp =25 °C Tamp =-40°C Tamp =—40°C  Unit
to +85 °C to +125 °C
Min ‘ Typ ‘ Max | Min Max Min Max
74HC132
Vs positive-going Vcc=2.0V 0.7 118 15 0.7 15 0.7 15 \%
f/'glfjgg'd Vee =45V 17 238 315 17 315 17 315V
Veec=6.0V 21 314 4.2 2.1 4.2 2.1 4.2 \%
= negative-going Vcc =2.0V 03 0.63 1.0 0.3 1.0 0.3 1.0 \%
f/';rl‘f:gg'd Vec =45V 09 167 22 09 2.2 0.9 22 vV
Vec=6.0V 1.2 226 3.0 1.2 3.0 1.2 3.0 \%
VH hysteresis Vee=2.0V 0.2 055 1.0 0.2 1.0 0.2 1.0 \%
voltage Vec =45V 04 071 14 04 1.4 0.4 14 V
Vecc=6.0V 06 088 1.6 0.6 1.6 0.6 1.6 \%
74HCT132
' positive-going Vcc =45V 12 141 1.9 1.2 1.9 1.2 1.9 \%
threshold Vee =55V 14 159 21 14 2.1 1.4 21V
voltage
V- negative-going Vcc =4.5V 05 085 1.2 0.5 1.2 0.5 1.2 \%
threshold Vee =55V 06 099 14 06 1.4 0.6 14 V
voltage
VH hysteresis Vec =45V 0.4 0.56 - 0.4 - 0.4 - \%
voltage Vee =55V 04 060 - 04 - 0.4 -V
14. Transfer characteristics waveforms
Vo
vie N\ v
\] VH
- J —
-V Vi Vo
Vo VT+ mna207 mna208
Fig 7. Transfer characteristics Fig 8. Transfer characteristics definitions
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
Product data sheet Rev. 3 — 30 August 2012 8 of 20
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Quad 2-input NAND Schmitt trigger

50 aaa-003889 500 aaa-003890
Icc Icc
(WA) (WA)
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| \
30 \ /I 300 \/]
20 \\ / 200
10 /v\ 100 /
/| \
0 S~ 0 //
0 1 2 0 1 2 4 5
VIN (V) ViN (V)
a. Vgc=20V b. Vec =45V
10 aaa-003892
lcc
(mA)
0.8
N
0.6 \ f
0.4 \
0.2 \
// \
0 N
0 1.2 24 3.6 4.8 6.0
Vin (V)
c. Vcc=6.0V
Fig 9. Typical 74HC132 transfer characteristics
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
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Quad 2-input NAND Schmitt trigger

15 aaa-003893 18 aaa-003895
I
| cC
(nf/i) (mA)
12 1.5
1.2
0.9 /
/ 0.9 II
0.6 / I
0.6 1\
0.3 "[ ‘\\
N 03 AN
N / \
0 ™~ 0 A
0 1 2 3 4 5 0 1 2 3 4 5 6
Vin (V) Vin (V)
a. Vgc=45V b. Vec =55V
Fig 10. Typical 74HCT132 transfer characteristics

15. Application information

The slow input rise and fall times cause additional power dissipation, this can be
calculated using the following formula:

Padg = fi x (tr X AICC(AV) + t; AICC(AV)) x Ve Where:
Padq = additional power dissipation (uW);
fi = input frequency (MHz);
t, = rise time (ns); 10 % to 90 %;
ts = fall time (ns); 90 % to 10 %;
Alccavy = average additional supply current (uA).
Average Alccayy differs with positive or negative input transitions, as shown in Figure 11
and Figure 12.
An example of a relaxation circuit using the 74HC132; 74HCT132 is shown in Figure 13.

74HC_HCT132 All information provided in this document is subject to legal disclaimers.
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Quad 2-input NAND Schmitt trigger

aaa-003897
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Icc
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300

/
//
200

positggz-going / f/
100 //
,A ”/eﬂazgg-egoing
|
2

Vee (V)

(1) Positive-going edge.
(2) Negative-going edge.

Fig 11. Average additional supply current as a function of V¢ for 74HC132; linear change of V, between 0.1Vcc
to 0.9Vcc.

aaa-003899
500

average
lcc

(HA) ! ,
400 positive-going
edge

300 /

200 negative-going
edge

/,

100

Vee (V)

(1) Positive-going edge.
(2) Negative-going edge.

Fig 12. Average additional supply current as a function of V¢c for 74HCT132; linear change of V| between 0.1V¢c
to 0.9Vcc.
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Quad 2-input NAND Schmitt trigger

Vce V(|:C
J= LA
Y
B
T ]
00laac440
For 74HC132 and 74HCT132: f = 1 X 1
' T KxRC
For K-factor, see Figure 14
Fig 13. Relaxation oscillator
20 aaa-004609 12 aaa-004610
K K
\ 1.0 —
. q \\\_\
I
0.8
\
1.0 — 0.6
—
0.4
0.5
0.2
0 0
2 3 4 4.5 5.0 55
Vee (V) Vee (V)

K-factor for 74HC132

Fig 14. Typical K-factor for relaxation oscillator

K-factor for 74HCT132
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16. Package outline

Quad 2-input NAND Schmitt trigger

DIP14: plastic dual in-line package; 14 leads (300 mil) SOT27-1
[}
c
K]
o
(=2
£
S
[
%]
L
E
| l
PSP SRR R AR
1 7
0 10 mm
L L L |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A Aq A o @ zW
UNIT max. min. max. b by c D E e eq L Mg My w max.
1.73 0.53 0.36 19.50 6.48 3.60 8.25 10.0
mm 4.2 0.51 3.2 113 0.38 0.23 1855 6.20 2.54 7.62 3.05 7.80 8.3 0.254 2.2
. 0.068 | 0.021 | 0.014 0.77 0.26 0.14 0.32 0.39
inches | 0.17 | 002 | 013 | ;444 | 0015 | 0009 | 073 | 024 | %Y | O3 | 012 | 031 | o33 | 001 | 0087
Note
1. Plastic or metal protrusions of 0.25 mm (0.01 inch) maximum per side are not included.
REFERENCES
VERSION pROJECTION | ISSUEDATE
IEC JEDEC JEITA
99-12-27
SoT27-1 050G04 MO-001 SC-501-14 =} @ 03.09.13
Fig 15. Package outline SOT27-1 (DIP14)
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
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Quad 2-input NAND Schmitt trigger

SO14: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1
o : b—{A]
| / \\\
\
f 1
PO/ - )\ S
-7 c— N /
r ~_
o] | He ~ =L@
Z |-
MAARAAA
[
|
| T Q
A _—
7777777%7777777 ® Ay N I Ay A
pin 1 index ! i i | +
i/ $ *\fe
T T |_p -—
HEEUBE i
o] - (et X]
0 2.5 5mm
Ll
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | 0| A1 | A2 | Ag | by c DD | EM | e He L Lp Q v w y | z® | o
0.25 | 1.45 0.49 | 0.25 | 8.75 4.0 6.2 1.0 0.7 0.7
mm L75 0.10 | 1.25 025 0.36 | 0.19 | 8.55 3.8 L2t 5.8 1.05 0.4 0.6 0251 0.25 01 0.3 g°
. 0.010 | 0.057 0.019 |0.0100| 0.35 | 0.16 0.244 0.039 | 0.028 0.028| 0°
inches | 0.069 | 5 o4 | 0.049 | %01 | 0.014 [0.0075| 0.34 | 0.15 | %%° | 0.228| @041 | 0.016 | 0.024 | OO | 001 | 000415515
Note
1. Plastic or metal protrusions of 0.15 mm (0.006 inch) maximum per side are not included.
REFERENCES
VERSION PROJECTION | SSUEDATE
IEC JEDEC JEITA
99-12-27
SOT108-1 076E06 MS-012 == @ 03.09.19
Fig 16. Package outline SOT108-1 (SO14)
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
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Quad 2-input NAND Schmitt trigger

SSOP14: plastic shrink small outline package; 14 leads; body width 5.3 mm SOT337-1
D | E (A]
| | 1T~
| / \
miilili ey
| \ | /
. ‘ N %
A ‘ - /‘
aly] He 1=
-Z
14 8
[ |
|
\
| 1
| T o
| | I A2 S
\ Ay t (Af) 0
|
pin 1 index %
o i e
|
| b
T — | —
|
| |
1H H H H E 7
a !
0 2.5 5mm
L TR |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | 2| AL | A | Ag | by c | DD EM| e | Hg | L Lp | Q v w y | z@ ] o
0.21 | 1.80 0.38 | 0.20 6.4 5.4 7.9 1.03 0.9 14 8°
mm 2 0.05 | 1.65 025 0.25 | 0.09 6.0 5.2 065 7.6 1.25 0.63 0.7 02 0.13 01 0.9 0°
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC JEITA
SOT337-1 MO-150 = @ ot
Fig 17. Package outline SOT337-1 (SSOP14)
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
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Quad 2-input NAND Schmitt trigger

TSSOP14: plastic thin shrink small outline package; 14 leads; body width 4.4 mm SOT402-1
D E A
]
[ N
[ _ ! | I \ \
CHHH R ; = )
y He =[v@a
T z
14 8
| |
\
‘ i
| b 0
! Ao * (A3) A
| |
pin 1 index A1 i
5 1
} bge
<—|_p4>
—— | ——
1
detail X
4 e
0 25 5mm
L 1 |
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | 2| AL | Az | Ag bp c DD | E@| e He L Lp Q v w y zM| o
0.15 | 0.95 0.30 0.2 5.1 4.5 6.6 0.75 0.4 0.72 8°
mm 11 0.05 | 0.80 025 0.19 0.1 4.9 4.3 0.65 6.2 ! 0.50 0.3 0.2 013 01 0.38 0°
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
SOT402-1 MO-153 = @ ot
Fig 18. Package outline SOT402-1 (TSSOP14)
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
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17. Abbreviations

Quad 2-input NAND Schmitt trigger

Table 11. Abbreviations

Acronym Description

CMOS Complementary Metal-Oxide Semiconductor
DUT Device Under Test

ESD ElectroStatic Discharge

HBM Human Body Model

LSTTL Low-power Schottky Transistor-Transistor Logic
MM Machine Model

TTL Transistor-Transistor Logic

18. Revision history

Table 12. Revision history

Document ID
74HC_HCT132 v.3

Release date
20120830

Data sheet status
Product data sheet

Change notice Supersedes

- 74HC_HCT132_CNV v.2

Modifications: * The format of this data sheet has been redesigned to comply with the new identity guidelines

of NXP Semiconductors.

® |Legal texts have been adapted to the new company name where appropriate.
® Figure 14 added (typical K-factor for relaxation oscillator).

74HC_HCT132_CNV v.2 19970826

Product specification

74HC_HCT132
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Quad 2-input NAND Schmitt trigger

19. Legal information

19.1 Data sheet status

Document status(1(2] Product status(3l Definition
Objective [short] data sheet Development This document contains data from the objective specification for product development.
Preliminary [short] data sheet  Qualification This document contains data from the preliminary specification.
Product [short] data sheet Production This document contains the product specification.
74HC_HCT132 All information provided in this document is subject to legal disclaimers.
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