Philips Semiconductors

Product specification

Quad 2-input NAND Schmitt-trigger

74LV132

FEATURES

® Wide operating voltage: 1.0 to 5.5V

APPLICATIONS

® Wave and pulse shapers

® Optimized for Low Voltage applications: 1.0 to 3.6V

® Accepts TTL input levels between Vg = 2.7V and Vg = 3.6V

® Typical VgoLp (output ground bounce) < 0.8V @ Vg = 3.3V,

® Astable multivibrators

® Monostable multivibrators

Tamb = 25°C

® Typical Vopy (output Vop undershoot) > 2V @ Vg = 3.3V,

Tamb = 25°C

® Output capability: standard

® | category: SSI

QUICK REFERENCE DATA
GND =0V, Tgmp =25°C; t, =t <25ns

DESCRIPTION

The 74LV132 is a low-voltage Si-gate CMOS device and is pin and
function compatible with 74HC/HCT132.

The 74LV132 contains four 2-input NAND gates which accept
standard input signals. They are capable of transforming slowly
changing input signals into sharply defined, jitter-free output signals.

The gate switches at different points for positive and negative-going
signals. The difference between the positive voltage VT, and the
negative voltage V1_is defined as the hysteresis voltage V.

This Materi al

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
CL=15pF
Propagation delay Voo =3.3V
tPHL/tPLH nA, nBtonY RexT = 5KQ 10 ns
Cext = 0pF
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate Notes 1 and 2 24 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp X Vo2 X fi +2 (CL X Vg2 x fo) where:
f, = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
T (CL X Veg? % fo) = sum of the outputs.
2. The condition is V| = GND to Vg
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —40°C to +125°C 74LV132 N 74LV132 N SOT27-1
14-Pin Plastic SO —40°C to +125°C 74LV132 D 74LV132 D SOT108-1
14-Pin Plastic SSOP Type Il —40°C to +125°C 74LV132 DB 74LVv132 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV132 PW 74LV132PW DH SOT402-1
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132
PIN CONFIGURATION LOGIC SYMBOL

1A [1] ~ [14] Veo = v,
18 [2] [13] 4B 218
2A [4] [11] 4v ¢ 2A - 2y
2B [5] [10] 3B 528 g °
2y [] 9] 3A

GND [7] (5] v ° 3A .

SV00213 10 3B -. ¢

Figure 1. Pin configuration

12—#4]or
4y
188

PIN DESCRIPTION

¥

PIN
NUMBER SYMBOL FUNCTION V00215
1,4,9,12 1A to 4A Data inputs Figure 3. Logic symbol.
2,5,10,13 1B to 4B Data inputs LOGIC DIAGRAM
3,6, 8,11 1Y to 4Y Data outputs
7 GND Ground (0V)
14 Vee Positive supply voltage
LOGIC SYMBOL (IEEE/IEC) Svoo217
] Figure 4. Logic diagram (one Schmitt-trigger)
T &
[~ 3
e L FUNCTION TABLE
4 - = . INPUTS OUTPUT
5 - [~ 6 nA nB nY
L L H
9 — =%
10 . ~. 8 L H H
H L H
12 a . H H L
LR =~ NOTES:
H = HIGH voltage level
Svooeis L = LOW voltage level
Figure 2. IEC Logic symbol.
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132
ABSOLUTE MAXIMUM RATINGS? 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = OV).
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.51t0 +7.0 \%
+ 1k DC input diode current Vi<-050rV,> Vg + 0.5V 20 mA
+lok DC output diode current Vo< -0.50rVg>Vgg +0.5V 50 mA
DC output source or sink current
tlo — standard outputs —0.5V <Vg < Ve +0.5V 25 mA
— bus driver outputs 35
DC Vg or GND current for types with
+IgND. — standard outputs 50 mA
+lcc — bus driver outputs 70
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
p — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
Tot — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 400
NOTES:

1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Voo DC supply voltage See Note'! 1.0 33 55 V
\ Input voltage 0 - Voo \Y%
Vo Output voltage 0 - Voo \Y%
T Operating ambient temperature range in free See DC and AC —40 +85 oG
amb air characteristics per device —40 +125
Voo = 1.0V to 2.0V - - 500
it Input rise and fall times except for Voc=2.0Vto 2.7V - - 200 ns/V
r i Schmitt-trigger inputs Voo =27V to 3.6V - - 100
Voo = 3.6V to 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vg = 1.2V to Voo = 5.5V.
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Philips Semiconductors

Product specification

Quad 2-input NAND Schmitt-trigger 74LV132
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Voo =1.2V 0.9 0.9
v HIGH level Input Vec =2.0V 1.4 1.4 v
IH | voltage Vo = 2.7 0 3.6V 2.0 2.0
VCC =4.510 5.5V 0.7 = VCC 0.7 = VCC
Voo =1.2V 0.3 0.3
v LOW level Input Vg =2.0V 0.6 0.6 v
IL [voltage Voo =2.710 3.6V 0.8 0.8
Vog=451t055 0.3 * Vo 0.3 * Voo
Voo =1.2V; Vi =V|gor V.. —lo = 100pA 1.2
VCC =2.0V,; V| = VIH or V||_; —|o = 100}LA 1.8 2.0 1.8
HIGH level output — YRR —
VOH voltage; all outputs VCC =2.7V; V| = VIH or V||_; |o = 100},LA 25 2.7 25 Vv
Ve =3.0V; V= V|yor V. —lp = 100pA 2.8 3.0 2.8
VCC =45V, V| = VIH or V||_; —|o = 100}LA 4.3 45 4.3
HIGH level output [y _ 3.0V; V| = Vyor V.. —lg = 6mA 2.40 2.82 2.20
Vou voltage; ’ v
STANDARD
outputs VCC =45V, V| = VIH or V||_; —|o =12mA 3.60 4.20 3.50
HIGH level output Voe =3.0V; V| =V|yor V||_; —lp=8mA 2.40 2.82 2.20
VoH voltage; BUS driver Y,
outputs Ve =4.5V; Vi =Vigor V. —lg=16mA 3.60 4.20 3.50
VCC =1 .2V; V| = VIH or V||_; IO = 100uA 0
Vee =2.0V;Vi=V|gor V. lo=100uA 0 0.2 0.2
LOW level output — YR —
VOL voltage; all outputs VCC =2.7V; V| = VIH or V||_; |o = 100}1,A 0 0.2 0.2 \Y%
VCC =3.0V; V| = VIH or V||_; Io = 100}1,A 0 0.2 0.2
Vee =4.5V; Vi =V|gor V. lo =100uA 0 0.2 0.2
LOW leveloutput |y - 3.0V; V= VjyorV.lo=6mA 0.25 0.40 0.50
Vv voltage; ’ v
OL | STANDARD ]
OUtpUtS VCC =45V, V| = VIH or V||_; IO =12mA 0.35 0.55 0.65
LOW level OUtPUt VCC =3.0V; V| = VIH or V||_; Io =8mA 0.20 0.40 0.50
VoL voltage; BUS driver \Y,
outputs Ve =45V, Vi =VgorV . lg=16mA 0.35 0.55 0.65
Input leak:
0 c”uﬁfenfa age Vee = 5.5V; V) = Ve or GND 1.0 1.0 pA
3-State output Vee =55V, Vi=VgorV.
loz OFF-state current Vo = Vgg or GND S 10 KA
Quiescent supply _ v e
current; SSI Voo =5.5V; Vi =Vggor GND; Ig =0 20.0 40
' [Quiescent supply Vee = 5.5V; V) = Ve or GND: Ig = 0 20.0 80 o
current; flip-flops CC =2V, ¥i=Yce 0= '
Quiescent supply _ v e
current; MSI VCC =5.5V, V| = VCC or GND; IO =0 20.0 160
1 [Quiescent supply Ve = 5.5V; V) = Vg or GND; g = 0 500 1000 A
current; LSI CC =»=-=% V1= Yce 110=
Additional
Alcc quiescent supply Voe =2.7V to 3.6V; V| = Vg — 0.6V 500 850 HA
current per input
NOTE:

1. Alltypical values are measured at T, = 25°C.
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132

TRANSFER CHARACTERISTICS

Voltages are referenced to GND = OV.

LIMITS
SYMBOL PARAMETER WAVEFORM CONDITION —40 to +85°C —40to +125°C | UNIT
Vee(V) MIN | TYP! | MAX [ MIN | mMAX
1.2 - 0.70 - -
2.0 0.8 1.10 1.4 0.8 1.4
2.7 1.0 1.45 20 1.0 2.0
VI, Eﬁzzngomg ?gﬁ:g 3.0 12 | 160 [ 22 [ 12 | 22 v
3.6 1.5 1.95 24 1.5 2.4
45 17 2.50 3.2 17 3.2
5.5 2.1 3.00 39 2.1 3.9
1.2 - 0.34 - - -
2.0 0.3 0.65 0.9 0.3 0.9
2.7 0.4 0.90 1.4 0.4 1.4
VT mfg:;'(‘)’; going ';igifz 3.0 0.6 1.05 15 | o6 15 Vv
3.6 0.8 1.30 1.8 0.8 1.8
45 0.9 1.60 20 0.9 2.0
5.5 1.2 2.00 2.6 1.2 2.6
1.2 - 0.30 - - -
2.0 0.2 0.55 0.8 0.2 0.8
2.7 0.3 0.60 1.1 0.3 1.1
Vi R%i?ﬁﬂf) Egﬁjz 3.0 04 | o065 12 | o4 | 12 v
3.6 0.4 0.70 1.2 0.4 1.2
45 0.4 0.80 1.4 0.4 1.4
55 0.6 1.00 1.5 0.6 1.5
NOTE:
1. Unless otherwise stated, all typical values are at Ty, = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t; = 2.5ns; C| = 50pF; R = 1KQ
LIMITS
SYMBOL PARAMETER WAVEFORM CONDITION —40 to +85°C —40to +125°C | UNIT
Vee(V) MIN | TYP! | MAX [ MIN | mAX
1.2 - 65 - - -
2.0 - 18 34 - 43
tpuLtPLH mﬁlaéﬁ?:yde'ay Figure 10 2.7 - 15 24 - 30 ns
3.0t03.6 - 122 20 - 25
451055 - 9.03 14 - 17

NOTES:

1. Unless otherwise stated, all typical values are at Ty, = 25°C.
2. Typical value measured at Voo = 3.3V.

3. Typical value measured at Vgg = 5.0V.
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132

TRANSFER CHARACTERISTIC WAVEFORMS

100

lec
Vo (HA)

80

. /
. \/

] ' \
— Vy bt—
] ' \
V1. VT- 0 _4/ -
0 0.4 0.8 12 1.6 20
SV00218 Vin (V)

Figure 5. Transfer characteristic. Svoo0224

Figure 8. Typical LV132 transfer characteristics; Ve = 2.0V.

VT+ r
\ VM
VT- 250
lcc
(uA)
Vo 200
/
SV00220 \/
150
Figure 6. Waveforms showing the definition of V1, V1_ and Vy; /\
where V1, and Vy_ are between limits of 20% and 70%. / \\
100 \\
0 / \
lcc 50 / \
(uA) I / \
8 i / \
] 0 4/
6 0 0.6 1.2 1.8 24 3.0
| Vin (V)
4 \ SV00225
\ / Figure 9. Typical LV132 transfer characteristics; Ve = 3.0V.
2
0 ™
0 0.3 0.6 0.9 1.2
Vin (V)
SV00222

Figure 7. Typical LV132 transfer characteristics; Vgc = 1.2V.
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132

AC WAVEFORMS

Vm=15VatVgg =2 2.7V < 3.6V

VM =05V * Ve at Voo < 2.7V and = 4.5V

VoL and Vo are the typical output voltage drop that occur with the
output load.

Voo = = = -
nA, nB INPUT VM VM

GND

VoH

nY QUTPUT

SV00219

Figure 10. Waveforms showing the input (nA, nB)
to output (nY) propagation delays.

TEST CIRCUIT
S1
vce Vsi
O— Open
T o— GND
VY| Vo RL
PULSE
GENERATOR DUT.
Tl
Test Circuit for switching times
SWITCH POSITION DEFINITIONS
TEST Sy Vee \ Vg1 RL = Load resistor; see AC CHARACTERISTICS for value.
tor Open 2.7V v 2 &V CL = Load capacitance includes jig and probe capacitance:
PLAZPHL P N ce e See AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to ZgT of
pulse generators.
S5Y00076
Figure 11. Load circuitry for switching times
1997 Feb 04 8
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132

APPLICATION INFORMATION

All values given are typical unless otherwise specified.

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

Pad = fi X (tr X Icca + 1 X lcca) X Vee-

WHERE: Va
P.q = additional power dissipation (nW)
f; = input frequency (MHz) C;];
t input rise time (ns); 10% — 90%
input fall time (ns); 10% — 90%
lcca = average additional supply current (nA) Figure 13. Relaxation oscillator using the LV132

Sv00221

Average Igg, differs with positive or negative input transitions, as
shown in fig.12.

100

AVERAGE
lcc
(HA)

75 /

POSITIVE-GOING ///

50 EDGE
,//C//’

N ///j//’

LV

4/NEGATIVE-GOING
—— EDGE 1
= L |

1.0 15 20 25 3.0
Vee (V)

3\

SV00223

Figure 12. Average Icc for LV Schmitt-trigger devices; linear
change of V; between 0.1 V¢ t0 0.9 Ve
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132

DIP14: plastic dual in-line package; 14 leads (300 mil) SOT27-1
o - D - Mg |
g
| |

(ey)

14 r'*‘r‘ i T L

(1009

pin 1 index 1

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A Aq Az 1) o) z(
UNIT max. min. max. b by c D E e ey 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 1.13 0.38 0.23 18.55 6.20 2.54 762 3.05 7.80 8.3 0.254 22
. 0.068 0.021 0.014 0.77 0.26 0.14 0.32 0.39
inches | 017 | 0020 | 013 | ;04 | 0015 | 0.000 | 073 | o024 | ©10 | O30 | o450 | o031 | oss | OOV | 0087
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN |SSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION

SOT27-1 050G04 MO-001AA =—} @ P
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132

S8014: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1

’12 g \ % (Ag) A
p.i;1 index ! l—A;—\— @ 1

/ | 1 N }J\;e
1|:| jd@tﬂ h:l I:I I:I _»!: 7 L

P

0 2.5 5mm
1

scale

DIMENSIONS (inch dimensions are derived from the original mm dimensions)

A
UNIT | o | A A> | As bp c p™ | M e He L Lp Q v w y ztM 0
0.25 | 1.45 0.49 | 025 | 875 | 4.0 6.2 1.0 | 07 0.7
mm o175 | 040 | 125 | 925 | 036 | 010 | 855 | 38 | 27| 58 | 05| 04 | 06 | 028|025 [ 01 | 45 8°
. 0.0098| 0.057 0.019 |0.0098| 0.35 | 0.16 0.24 0.039 | 0.028 o.028| 0°
inches | 0.069 |5 039 0.049 | 2% | 0.014 |0.0075| 0.34 | 0.15 | %999 023 | %0%1 | 0016 | 0.024 | 001 | 001 | 0-004 ] 515
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
VERSION PROJECTION ISSUE DATE
IEC JEDEC EIAJ
910813
SOT108-1 076E06S MS-012AB ==} @ 950108
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132
SSOP14: plastic shrink small outline package; 14 leads; body width 5.3 mm SOT337-1
D E {A]
__ A _ P RS
| \,
1
|

|-
~

|t He t = v@.

BARARAR

! i
|
|
!

Iy

Ao /
| - - M A\ \ [ TS A
pin 1 index *
o f s
1
| b
T - | —a
i I L
1|:|J.‘H H |:| |:| b
. -
p
0 2.5 5mm
| T T PR I TR T T T |
scale
DIMENSIONS (mm are the original dimensions)
A 1 1 1
UNIT [ S| A | A | As | b c | DM | EM| e He L Lp | @ v w y | zM| e
0.21 1.80 0.38 | 0.20 6.4 5.4 7.9 1.03 0.9 1.4 8°
mm o120 ) 605 | 165 | %25 | 025 [ 009 | 60 | 52 | 65| 76 | "5 | 063 | 07 | %2 | O | 01 | g9 | go
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC EIAJ

SOT337-1 MO-150AB =1 @ PG
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Philips Semiconductors Product specification

Quad 2-input NAND Schmitt-trigger 74LV132

TSSOP14: plastic thin shrink small outline package; 14 leads; body width 4.4 mm SOT402-1

Oy

iTTY
i

1in

ex

Ao ) (Ag) T
[ R

T

-—-2

<—Lp—P

e | —»

L HHHJIL

[e]

[ detail x ]
,,
P
0 2.5 5 mm
N TN TN N S [N TN SN SN S |
scale
DIMENSIONS (mm are the original dimensions)
A 1 2 1
UNIT | o | Al Ax | Az bp c pM| E@| e He L Lo 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 1 119 | 505 | 080 | ©2% [ 019 | 01 | 49 | 43 [ 965 | 62 | M0 | o050 | 03 | O2 | 01 [ 01 o35 | oo
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.
REFERENCES
VERSION PROJECTION | ISSUEDATE
IEC JEDEC EIAJ
946712
SOT402-1 MO-153 ==} @ o on 04
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