Philips Semiconductors

Product specification

Octal D-type transparent latch with 5-volt

tolerant inputs/outputs; 3-State

74LVC373A
74LVCH373A

FEATURES

® 5-volt tolerant inputs/outputs, for interfacing with 5-voit logic
® Supply voltage range of 2.7V to 3.6V

® Complies with JEDEC standard no. 8-1A

® CMOS low power consumption

® Direct interface with TTL levels

® High impedance when Vo = 0V

® Bushold on all data inputs (LVCH373A only)

DESCRIPTION

The 74LVC(H)373A is a high-performance, low-power, low-voltage,
Si-gate CMOS device, superior to most advanced CMOS
compatible TTL families.

inputs can be driven from either 3.3V or 5V devices. In 3-State
operation, outputs can handle 5V. This feature allows the use of
these devices as translators in a mixed 3.3V/5V environment.

The 74LVC(H)373A is an octal D-type transparent latch featuring
separate D-type inputs for each latch and 3-State outputs for
bus-oriented applications. A latch enable (LE) input and an output
enable (OE) input are common to all internal latches.

The '373' consists of eight D-type transparent latches with 3-State
true outputs. When LE is HIGH, data at the D,, inputs enters the
latches. In this condition, the latches are transparent, i.e. a laich
output will change each time its corresponding D-input changes.
When LE is LOW, the latches store the information that was present
at the D-inputs one setup time preceding the HIGH-to-LOW
transition of LE. When OE is LOW, the contents of the eight latches
are available at the outputs. When OE is HIGH, the outputs go to the
high impedance OFF-state. Operation of the OF input does not
affect the state of the latches.

The '373’ is functionally identical to the '573’, but the '573 has a
different pin arrangement.

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C =50pF
teHL/tPLH Dy to Q. Vec = 3.3V 42 ns
LE to Q, 46
C Input capacitance 5.0 pF
Cpp Power dissipation capacitance per latch | Notes 1 and 2 20 pF
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp X Ve X fi + Z (CL x Vg2 x f,) where:
fi = input frequency in MHz; Ci_ = output load capacity in pF;
f, = output frequency in MHz; V¢ = supply voltage in V;
2 (CL x Vec? x 1) = sum of outputs.
2. The condition is V| = GND to Vg¢
ORDERING INFORMATION
TEMPERATURE OUTSIDE
PACKAGES RANGE NORTH AMERICA NORTH AMERICA | PKG. DWG. #
20-Pin Plastic Shrink Small Qutline (SO) —40°C to +85°C 74LVC373AD 74LVC373AD SOT163-1
20-Pin Piastic Shrink Small Outline (SSOP) Type i -40°C to +85°C 74LVC373ADB 74LVC373ADB SOT339-1
20-Pin Plastic Thin Shrink Small Qutline (TSSOP) Type! | —40°C to +85°C 74LVC373APW 7LVC373APW DH SOT360-1
20-Pin Plastic Shrink Small Outline (SO) ~-40°C to +85°C 74LVCH373AD 74LVCH373A D SOT163-1
20-Pin Plastic Shrink Small Outline (SSOP) Type |i —40°C to +85°C | 74LVCH373ADB 74LVCH373A DB S0T339-1
20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type | | —40°C to +85°C | 74LVCH373APW LVCH373APW DH SOT360-1
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Philips Semiconductors Product specification

Octal D-type transparent latch with 5-volt 74LVC373A
tolerant inputs/outputs; 3-State 74LVCH373A
PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
1N En
el ~ [ vec n N,
oo [2] 19 o7 — C
Do [3] 18] D7 3 o > v 2
D1 [4] [17] D 4 5
Q1 [5] 18] @6 7 6
az [&} [15) as 8 9
D2 [7] 14 Ds 13 12
D3 8] [13] D4 14 15
as [¢] 2] Q4 17 18
GND (10} [11) L€ 18 19
SA00385
SA00383
PIN DESCRIPTION FUNCTIONAL DIAGRAM
PIN NUMBER | SYMBOL FUNCTION
1 OE Output enable input (active-Low)
3,4,7,8,13, R 3 Bo | ] 2
14,17, 18 D0-D7 | Datainputs . o1 j ] ar | s
2'1%'61’6?’1};2’ Q0-Q7 | Data outputs ? Zz — - i :
8
1 LE Latch enable input (active-High) — | watch [ | 3State
10 GND | Ground (0V) Bt TR p OUTRUTS L
20 Vce Positive supply voltage = = | | @
17| Ds | ] ] <A R
LOGIC SYMBOL . — — e
| LE T T
3 4 7 8 13 14 17 18 1 )
L[] shoos7
Do D1 D2 D3 D4 DS D D7
11 —{LE
1 —q oE
Q0 Q1 Q2 Q3 Q4 Q5 Q6 Q7
HEERERR
2 5 6 9 12 15 16 19
SA00a84
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Philips Semiconductors Product specification
Octal D-type transparent latch with 5-volt 74L.VC373A
tolerant inputs/outputs; 3-State 74LVCH373A

LOGIC DIAGRAM
Do D1 D2 D3 D4 D5 D6 D7
T D Q T D Q) Y D Ql Y D Q T D o Y D Q T D Q T D Ql
E LE[] [E LE [E LE IE L[ | [ELE E e ] IE LE = Le| |
: : l : ! l l l
& Dot o
Qo o] Q2 Q3 Q4 Qs Qs Q7
SA00386
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES INTERNAL LATCHES
OE LE Dn Qg to Q7
Enable and read register L H L L L
(transparent mode) L H H H H
Latch and read register L L } L H
L L h H H
Latch register and H L } L Z
disable outputs H L h H Z

H = HIGH voltage level

h

L =LOW voltage level

|

X =Don't care

Z = High impedance OFF-state
1996 Aug 23

= HIGH voltage level one setup time prior to the HIGH-to-LOW LE transition

= LOW voltage level one setup time prior to the HIGH-to-LOW LE transition
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Philips Semiconductors Product specification

Octal D-type transparent latch with 5-volt 74LVC373A
tolerant inputs/outputs; 3-State 74LVCH373A

RECOMMENDED OPERATING CONDITIONS

LIMITS
SYMBOL PARAMETER CONDITIONS UNIT
MIN MAX
Vee DC supply voltage (for max. speed performance) 2.7 3.6 Vv
Vee DC supply voltage (for low-voltage applications) 1.2 3.6 \
Vi DC Input voltage range 0 55 \
Vo DC Output voltage range; output HIGH or LOW 0 Vee Y
state
Vo DC output voltage range; output 3-State 0 55 Vv
Tamb Operating ambient temperature range in free-air -40 +85 °C
. . VCC =12t02.7V 0 20
t b Input rise and fall times Voo =2.710 3.6V 0 10 ns/\V
ABSOLUTE MAXIMUM RATINGS!
In accordance with the Absolute Maximum Rating System (IEC 134)
Voltages are referenced to GND (ground = 0V)
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vce DC supply voltage -0.5t0+6.5 \'
Ik DC input diode current V; <0 -50 mA
V| DC input voltage Note 2 -0.5t0 +6.5 \
lok DC output diode current Vo >VegorVpo < 0 +50 mA
Vourt DC output voltage; output HIGH or LOW state Note 2 —0.5to Vg +0.5 \
Vourt DC output voltage; output 3-State Note 2 -0.5t06.5 \
lout DC output source or sink current Vo=0to Ve +50 mA
lanD, lec | DC Vg or GND current +100 mA
Tstg Storage temperature range —60 to +150 °C
Power dissipation per package
ProT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500 mw
—plastic shrink mini-pack (SSOP and TSSOP) | above +60°C derate linearly with 5.5 mW/K 500

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.
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Philips Semiconductors Product specification
Octal D-type transparent latch with 5-volt 74LVC373A
tolerant inputs/outputs; 3-State 74LVCH373A

DC ELECTRICAL CHARACTERISTICS

Over recommended operating conditions voltages are referenced to GND (ground = 0V)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYP! | MAX
Voc=1.2V Vece
ViH HIGH level Input voltage \
Vee=271t03.6V 2.0
Voo =1.2V GND
ViL LOW level Input voltage \
Ve =2.710 3.6V 0.8
Vec=27V; Vi=VyorV); lg=-12mA Vec—0.5
Vee =3.0V; V= VgorVy; lo =-100pA Vec—-0.2 | Ve
VoH HIGH level output voltage \
VCC =3.0V; V= V|yor V||_; lo =-18mA Vcc—o.s
Vee =3.0V; Vi=VigorV, lo=-24mA Vcc—-0.8
Voo =2.7V; Vi=VigorV; lp=12mA 0.40
VoL LOW level output voltage Veo =3.0V; Vi=VyorVi; lo=100pA GND | 0.20 A
Ve =3.0V; Vi=Vyor V. lo =24mA 0.55
Iy Input leakage current® Vee =3.6V; V=55V or GND Not for /O pins +0.1 +5 nA
hwz/liiz | Input current for common 1/0 pins® Vee =3.6Y; V=5.5V or GND +0.1 +15 pA
loz 3-State output OFF-state current Vg =3.6V; Vi=VgorV); Vo= 5.5V or GND 0.1 +10 pA
lotf Power off leakage supply Vee =0.0V; Vior Vg = 5.5V 0.1 +10 pA
lec Quiescent supply current Vee=3.6V; Vi=Vec orGND; Ig=0 0.1 20 A
Additional quiescent supply current _ N o
Aloc | perinput pin Voo =27V 10 3.6V; V| = Vg —0.6V; Ig =0 5 500 | pA
Bushold LOW sustainin .
BHL | curront2. 3. 4 9 Ve =3.0V; V| =0.8V 75 - - pA
Bushold HIGH sustainin
lBHH | comont®: 5 4 9 Vee = 3.0V; V,=2.0V -75 - - pA
Igyro | Bushold LOW overdrive current2. 3.5 | Voo = 3.6V 500 - - HA
isHHo | Bushold HIGH overdrive current?: 3,5 | Voo = 3.6V -500 - - nA

NOTES:

1. All typical values are at V¢ = 3.3V and Tymp = 25°C.

2. Valid for data inputs of bushold parts (LVCH-A) only.

3. For data inputs only, control inputs do not have a bushold circuit.

4, The specified sustaining current at the data inputs do not have a bushold circuit.

5. The specified overdrive current at the data input forces the data input to the opposite logic input state.

6. For bushold parts, the bushold circuit is switched off when V| exceeds V¢ allowing 5.5V on the input terminal.
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Philips Semiconductors

Product specification

Octal D-type transparent latch with 5-volt 74L.VC373A
tolerant inputs/outputs; 3-State 74LVCH373A
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C = 50pF; R_ = 5009; Tamp, = —40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 0.3V Ve =27V Vee=1.2V UNIT
MIN TYP! MAX MIN MAX TYP
teHL Propagation delay
toLn D, 10 Q, 1,5 1.5 42 6.8 15 7.8 19 ns
tPHL Propagation delay
toLH LE to Qp, 2,5 15 4.6 7.2 15 8.2 21 ns
tpzH 3-State output enable time
tpzL OEto Qp 3,5 1.5 4.8 7.7 1.5 8.7 22 ns
teHz 3-State output disable time
Ly OEto Q,, 3,5 1.5 43 6.1 1.5 71 15 ns
tw LE pulse width HIGH 2 3.0 1.5 - 3.0 - - ns
Setup time _ _ _
tsu Dy, to LE 4 2.0 ] 2.0 ns
Hold time
th D, to LE 4 1.5 0.3 - 15 - - ns
NOTE:

1. Unless otherwise stated, all typical values are at Vg = 3.3V and Tamp = 25°C.

AC WAVEFORMS
Vm=15VatVee = 2.7V; Vy = 0.5 Ve at Vg < 2.7V,

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

Vx=Vor +0.3Vat Ve =2 2.7V; Vx=VoL + 0.1 Vg at Voo < 2.7V
Vy=VoH—0.3VatVee 22.7V; Vy =Vgy — 0.1 Vg at Voo < 2.7V

\{

INPUTS Va

ND

G
1PHL
Von
OUTPUTS VM
VoL

SY00041

Waveform 1. Waveforms showing the input (D,,) to output (Qn)

propagation delays.

V) - - -
LE INPUT Vm Vm '™
GND
tw
tPLH

tPHL
VoH

Qn OUTPUT

M

VM

SA00388

Waveform 2. Waveforms showing the latch enable input (LE)
pulse width, the latch enable input to output (Q,) propagation

delays
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OFE INPUT 7
GND

[ tpn.
Vee = - - -
OUTPUT
LOW-to-OFF ™
OFF-to-LOW
Vou
[ tpzy —
Vou \
OUTPUT Vy /
HIGH-to-OFF Vit
OFF-1o-HIGH
GND - == ==-==-=--=----=-=--7 oot
outputs > outputs outputs
enabled disabled enabled
5wo0207
Waveform 3. Waveforms showing the 3-State enable and
disable times.
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Philips Semiconductors

Product specification

Octal D-type transparent latch with 5-volt 74LVC373A

tolerant inputs/outputs; 3-State 74LVCH373A
AC WAVEFORMS TEST CIRCUIT

vV
o , 3 o Ooen”
INPUT M ©— GND
GND
VIN
PULSE
Vi GENERATOR DUT
LE
INPUT Rt
GND _I_
NOTE: The shaded areas indicate when the input is permitted to change = = = = = =
for predictable output performance. Test Circuit for 3-State Outputs
SW00073 SWITCH POSITION

Waveform 4. Waveforms showing the data setup and hold TEST SWITCH Vee \4]
times for the D, input to the LE input. (The shaded areas toLteHL Open <27V Vee
indicate when the input is permitted to change for predictable 27-36V| 2.7V
output performance). teizftez | 2% Ve

tpuz/tpzy | GND

DEFINITIONS

Ry = Load resistor; see AC CHARACTERISTICS for value.

Cy = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.

Ry = Termination resistance should be equal to Zoyt
of pulse generators. SW00047

Waveform 5. Load circuitry for switching times.
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Philips Semiconductors

Product specification

Octal D-type transparent latch with 5-volt 74LVC373A
tolerant inputs/outputs; 3-State 74LVCH373A
SOT163-1

S§020: plastic small outline package; 20 leads; body width 7.5 mm

|
|
é

™
S
|-
\\F //

O] v] =] v ®A]
RRAAARARAR

_ A

>— . -  C U

[ 4 ? _’Lp‘_*je

L i
TTTURT IO
- -

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

UNIT mﬁx_ A | Az | A3 | bp | ¢ |[DVIEM| e [He | L | L, | @ | v [ w /| y [2M] e
0.30 | 245 049 | 032 | 13.0 | 76 10.65 1.1 ] 1.1 0.8
.65
mm | 265 | 040 | 225 | %25 | 036 | 023 | 126 | 7.4 | ¥ [1000| 4 | 04 | 10 | OB 0B 01| oy a°
o
. 0.012 | 0.096 0.019]0.013 | 0.51 | 0.30 0.42 0.043 | 0.043 0035 ©
0.10
inches 0.004{ 0.089| %" | 0.014 | 0.009 | 0.49 | 0.29 | ®%%C| gag | %955 | go16 | 0039 | OO1 | 001 | 0004} 5046
Note
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
Op-H4F
SOT163-1 075E04 MS-013AC ==} @ o0 e
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Philips Semiconductors Product specification

Octal D-type transparent latch with 5-voit 74LVC373A
tolerant inputs/outputs; 3-State 74LVCH373A
SSOP20: plastic shrink small outline package; 20 leads; body width 5.3 mm SOT339-1

|
|
=

A HHHEE L_J | \ /l
e BB R R R R R c T <
] ~ X
(O] v] He ~=]v @A

lﬁHHHH:HHHHH”

— - - +

pin 1 index

S i
FHEYFREETE.

[e] Pp

0 2.5 5 mm

| U U TR TN (N0 S T N B |
scale

DIMENSIONS (mm are the original dimensions)

A
UNIT [ 2| A1 | A2 | As | b ¢ | DO ] EM| e He L Ly Q v w y | 20| e

o
021 | 1.80 038 | 020 | 7.4 5.4 79 103 | 09 02 1013 o1 0.9 8

0.05 | 165 0.25 0.65 1.25

mm | 20 025 | 009 | 7.0 | 52 | ¥ 76 | T 063 | 0.7 05 | o°

Note
1. Plastic or metal protrusions of 0.20 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION \EC JEDEC EIAJ PROJECTION

SOT339-1 MO-150AE == @ PP

ISSUE DATE
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Philips Semiconductors

Product specification
Octal D-type transparent latch with 5-volt 74LVC373A
tolerant inputs/outputs; 3-State 74LVCH373A
TSSOP20: plastic thin shrink small outline package; 20 leads; body width 4.4 mm SOT360-1
D ~— e——p{A]
X
_ } — /’_\\\/
L
L c%; } \\ L /)
i He — = @A
——IZ
20 ‘ 11
HHHAEHHAAH
| i
' Pl a
________Jf__‘_____ e ~ F @) A
o 1 f
pin 1 index i * , ’ *e
| lg— Lp—b 7
ot | o]
1HHH‘|11 ITJ‘\HHEI} o
| [Getaix]
o A
0 25 S mm
| WU S U S N WS N W W |
scale
DIMENSIONS (mm are the original dimensicns)
UNIT m:x Ay | A2 | A3 | by ¢ | DM | E@| ¢ HEg L L | @ v w y zZM| ¢
0.15 | 0.95 0.30 0.2 6.6 4.5 6.6 0.75 0.4 0.5 °
mm 110 | 505 | 080 | %2 {019 | 01 | 64 | 43 | 98| 62 | 'O |os0| 03 | 02 [ O OT | o2 g°
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
VERSION IEC JEDEC EIAJ PROJECTION ISSUE DATE
-93-06-16-
SOT360-1 MO-153AC = @ 950904
1996 Aug 23 "
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