Philips Semiconductors Product specification
. ____________________________________________________________________________________________________|

2.5V/3.3V 16-bit transparent D-type latch (3-State) 74ALVT16373

FEATURES DESCRIPTION
The 74ALVT16373 is a high-performance BiCMOS product

designed for Vg operation at 2.5V or 3.3V with /0 compatibility up
® 5V |/O compatibile to 5V.

® 16-bit transparent latch

® 3-State buffers This device is a 16-bit transparent D-type latch with non-inverting
3-State bus compatible outputs. The device can be used as two
8-bit latches or one 16-bit latch. When latch enable (LE) input is

® TTL input and output switching levels High, the Q outputs follow the data (D) inputs. When latch enable is
taken Low, the Q outputs are latched at the levels of the D inputs
one setup time prior to the High-to-Low transition.

® Output capability: +64mA/-32mA

® |nput and output interface capability to systems at 5V supply

® Bus-hold data inputs eliminate the need for external pull-up
resistors to hold unused inputs

® | ive insertion/extraction permitted

® Power-up reset

® Power-up 3-State

® No bus current loading when output is tied to 5V bus

® | atch-up protection exceeds 500mA per JEDEC Std 17

® ESD protection exceeds 2000V per MIL STD 883 Method 3015
and 200V per Machine Model

QUICK REFERENCE DATA

TYPICAL
SYMBOL PARAMETER CTONDlTé(s)[I:ICS UNIT
amb = 2.5V 3.3V
tpLH Propagation delay _ 2.0 1.6
tpHL nDx to nQx Cu = 50pF 2.4 1.8 ns
CiN Input capacitance V=0V or Vggo 3 3 pF
Cout Output capacitance Outputs disabled; Vg =0V or 3.0V 9 9 pF
lccz Total supply current Outputs disabled 40 70 HA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
48-Pin Plastic SSOP Type Il —40°C to +85°C 74ALVT16373 DL AV16373 DL SOT370-1
48-Pin Plastic TSSOP Type I —40°C to +85°C 74ALVT16373 DGG AV16373 DGG SOT362-1
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Philips Semiconductors Product specification

2.5V/3.3V 16-bit transparent D-type latch (3-State) 74ALVT16373

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
47 46 44 43 41 40 38 37 oE ~J En
EEEEEEN e S fos
1D0 1D1 1D2 1D3 1D4 1D5 1D6 1D7 2OE 24 N 2EN
48 —|1LE S 25 c4
1 —J10E - —1 — ,
1Q0 1Q1 1Q2 1Q3 1Q4 1Q5 1Q6 1Q7 o1 o 30 v . 1an
1D2 1Q2
BEEEERE
2 3 5 B 8 9 11 12 1Dg 43 | I TN
D5 A & a5
36 35 33 32 30 29 27 26 106 40 9 106
““““ o7 28 | N N 14
2D02D212D2 2D3 2D4 2D5 2D6 2D7 ipg =2 | | 12 4qs
® 25 PIpY - — TN 2vh—13 2q1
2 20E D2 35 L 14 o
2Q0 2Q1 2Q2 2Q3 2Q4 2Q5 2Q6 2Q7 2D3 33 16 2Q3
B o 2 E———
13 14 16 17 19 20 22 23 eps 20 19 205
29 20
SA00044 2D —=—— | ———————=  2Q6
Py A— 22 g7
o2pg 2 L 28 508
PIN DESCRIPTION
PIN NUMBER SYMBOL FUNCTION SWe0o1o
47,46, 44, 43, 41, 40, 38, 37, 1D0—-1D7 .
36, 35,33, 32, 30, 29, 27, 26 | 2D0—2D7 | Datainputs PIN CONFIGURATION
2,3,5,6,8,9 11,1213, 1Q0 - 1Q7 Y,
14,16,17,19,20,22,23 |2Q0-2q7 | Da@outputs 10E [d] 48 1e
Output enable 100 [2] 47] 1Do
1,24 10E, 20E inputs 1Q1 [3] [46] 1D1
(active-Low) GND E EI GND
i 1 5 W 1D
48,25 1LE, 2LE Enable inputs @ [5] 4 102
(active-High) 103 [6] [43] 1D3
4,10, 15, 21, 28, 34, 39, 45 GND Ground (0V) vee [7] 42 vee
7,18, 31, 42 v, Pasltive o [ 1 os
T cc supply voltage 105 [9] [409] 1D5
GND [ig 3] GND
1Q6 E §| 1D6
1Q7 37] 1D7
2Qo [13 [36] 2Do
2q1 [i4] 35 201
GND 34 CND
2Q2 % 33] 2p2
2Q3 E gl 2D3
vee [18 31 vee
2Q4 79 30| 204
2Q5 [29] [29] 2D5
anD [2] 28] anD
2Q6 [22] 27) 2De
2q7 [23] [26] 2p7
20E [24] 25] 2LE
SA00043
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Product specification

2.5V/3.3V 16-bit transparent D-type latch (3-State)

74A

LVT16373

LOGIC DIAGRAM

nDO nD1 nD2 nD3 nD4 nD5 nD6é nD7
L b 4D 4D = o = = =
— E 6—‘ —~ E 6—‘ —~ E 6—‘ — 6—‘ — E 6—‘ — 6—‘ — E 6—‘ — E Qp
nLE DC
= | | | | | | |
nQo nQ1 nQ2 nQ3 nQ4 nQ5 nQé nQ7
SA00046
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
— OPERATING MODE
nOE nE nDx REGISTER nQO0 —nQ7
L H L L L )
L H H H H Enable and read register
L ) [ L L .
L L h H H Latch and read register
L L X NC NC Hold
H L X NC z )
H H nDx nDx Z Disable outputs
H = High voltage level
h = High voltage level one set-up time prior to the High-to-Low E transition
L = Low voltage level
I = Low voltage level one set-up time prior to the High-to-Low E transition
NC= No change
X = Dontcare
Z = High impedance “off” state
{ High-to-Low E transition
ABSOLUTE MAXIMUM RATINGS?: 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Voo DC supply voltage —0.5t0+4.6 \Y
ik DC input diode current V<0 =50 mA
\Y/ DC input voltage® —0.51t0+7.0 v
lok DC output diode current Vo<0 -50 mA
Vout DC output voltage® Output in Off or High state -05t0+7.0 Vv
Output in Low state 128
lout DC output current mA
Output in High state -64
Tstg Storage temperature range —65to +150 °C
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 performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C.

3. The input and output negative voltage ratings may be exceeded if the input and output clamp current ratings are observed.
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Philips Semiconductors Product specification

2.5V/3.3V 16-bit transparent D-type latch (3-State) 74ALVT16373

RECOMMENDED OPERATING CONDITIONS

2.5V RANGE LIMITS | 3.3V RANGE LIMITS
SYMBOL PARAMETER UNIT
MIN MAX MIN MAX
Voo DC supply voltage 2.3 27 3.0 3.6 \Y%

\ Input voltage 0 55 0 55 \Y%
ViH High-level input voltage 1.7 2.0 \
ViL Input voltage 0.7 0.8 \Y%
loH High-level output current -8 32 mA
| Low-level output current 8 32 A

m
oL Low-level output current; current duty cycle < 50%; f > 1kHz 24 64
At/Av Input transition rise or fall rate; Outputs enabled 10 10 ns/V
Tamb Operating free-air temperature range —-40 +85 —-40 +85 °C
DC ELECTRICAL CHARACTERISTICS (3.3V +0.3V RANGE)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYP! | MAX
Vik Input clamp voltage Voo =38.0V; [k =—-18mA -0.85 | —1.2 \Y%
Voo = 3.0 10 3.6V; gy = —100pA Vo002 | V
VoH High-level output voltage ce ° OH i ce ce \
Vge =3.0V; loy =—32mA 2.0 2.3
VCC =3.0V; |o|_ = 100}J,A 0.07 0.2
Voo =3.0V; lgL = 16mA 0.25 0.4
VoL Low—level output voltage \
VCC = 3.0V; |o|_ =32mA 03 0.5
Voo =3.0V; lgL = 64mA 0.4 0.55
VRsT Power-up output low voltage® Voo =83.6V; lg=1mA; V| = Vgg or GND 0.55 \Y%
Vog =83.6V; V)=V or GND Control pins 0.1 +1
Voo =0or3.6V; V=55V 0.1 10
Iy Input leakage current pA
Voo =8.6V; V) =Vge . 0.5 1
Data pins*
VCC = 3.6V; V| =0V 0.1 -5
loFr Off current Voo =0V; Vior Vg =0104.5V 0.1 +100 pA
VCC =3V; V| =0.8V 75 130
Bus Hold current
lHoLD . Voo =3V; V=20V -75 -140 HA
Data inputs’
Vg =0V to 3.6V; Vg = 3.6V +500
Current into an output in the _ . _
=% High state when Vo > Vg Vo =5.5V; Vg =3.0V 10 125 HA
Power up/down 3-State output | Voo £1.2V; Vo = 0.5V to Vgg; V) = GND or Vgg;

IPUPD | currentd OE/OE = Don't care 1 +100 KA
lozH 3-State output High current Voo =83.6V; Vo =3.0V; V| = V| or V| 0.5 5 HA
lozL 3-State output Low current Voc=3.6V; Vo =0.5V; V=V orV|y 0.5 -5 HA
ICCH VCC =3.6V,; Outputs High, V| = GND or VCC, |o -0 0.04 0.1
looL Quiescent supply current Ve = 8.6V; Outputs Low, V= GND or Vg, Io =0 35 5 mA
lccz V¢ = 3.6V; Outputs Disabled; V| = GND or V¢g, lo = 0° 0.05 0.1

Additional supply current per Voo =3V to 3.6V; One input at Vgc—0.6V,
Alce input pin2 Other inputs at Vg or GND 0.04 0.4 mA
NOTES:

1. Alltypical values are at Vgg = 3.3V and Ty, = 25°C.

2. This is the increase in supply current for each input at the specified voltage level other than Vgg or GND

3. This parameter is valid for any Vg between OV and 1.2V with a transition time of up to 10msec. From Vgg=1.2Vto Vg =3.3V £0.3Va
transition time of 100usec is permitted. This parameter is valid for Tymp = 25°C only.

Unused pins at Vg or GND.

lccz is measured with outputs pulled up to Vg or pulled down to ground.

For valid test results, data must not be loaded into the flip-flops (or latches) after applying power.

This is the bus hold overdrive current required to force the input to the opposite logic state.

No o~
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Philips Semiconductors

Product specification

2.5V/3.3V 16-bit transparent D-type latch (3-State)

74ALVT16373

AC CHARACTERISTICS (3.3V +0.3V RANGE)
GND = 0V; tg =t = 2.5ns; C = 50pF; R = 500Q; Tgmp = —40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V £0.3V UNIT
MIN TYP! MAX
tpLH Propagation delay > 0.5 1.6 25 ns
tpHL nDx to nQx 0.5 1.8 2.9
tpLH Propagation delay 1 1.0 2.0 31 ns
tPHL nLE to nQx 1.0 2.3 33
tpzH Output enable time 4 1.5 23 4.0 ns
tpzL to High and Low level 5 1.0 1.9 3.1
tpHz Output disable time 4 1.5 2.9 45 ns
tpLz from High and Low Level 5 1.5 23 3.7
NOTE:
1. Alltypical values are at Vg = 3.3V and Tyyp = 25°C.
DC ELECTRICAL CHARACTERISTICS (2.5V +0.2V RANGE)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYPT | MAX
Vik Input clamp voltage Voo =2.3V; lilk=—18mA -085 | -1.2 \Y%
Voo =2.8 to0 3.6V; Igy = —100pA Voc—0.2
Vou High-level output voltage ce oH i ce \%
Voo =2.3V; oy =—-8mA 1.8
VCC =2.3V; |o|_ = 100}J,A 0.07 0.2
VoL Low-level output voltage
Voo =2.3V; lgL = 24mA 0.3 0.5
VRsT Power-up output low voltage” Voc=2.7V; lo=1mA; V| = Vgc or GND 0.55 \%
Voo =2.7V; V) =Vgg or GND Control pins 0.1 +1
Veg=0o0r27V; V=55V 0.1 10
Iy Input leakage current pA
VCC =27V, V| = VCC . 0.1 1
Data pins*
Ve =2.7V; V=0 0.1 -5
lorr Off current Voo =0V; Vyor Vg =0to 4.5V 0.1 +100 pA
IHOLD Bus Hold current Voo =2.3V; V=07V 920 uA
Data inputs® Voo =23V, V| =17V —-10
Current into an output in the _ . _
lEx High state when Vo > Ve Vo =5.5V; Voo = 2.3V 10 125 HA
Power up/down 3-State output | Voo £1.2V; Vo = 0.5V to Vgg; Vi = GND or Vgg;

IPUPD | current OE/CE = Don't care 1 100 KA
lozH 3-State output High current Vec=2.7V;Vo=23V;V|= V| orV|y 0.5 5 HA
lozL 3-State output Low current Voo =2.7V; Vo =0.5V; V| = V|_or V| 0.5 -5 HA
lccH Vee = 2.7V; Outputs High, Vi = GND or Vg, lo =0 0.04 0.1
lcoL Quiescent supply current Veg =2.7V; Outputs Low, V= GND or Vg 1o -0 2.3 4.5 mA
lccz Ve =2.7V; Outputs Disabled; V) = GND or Vg, lo = 0° 0.04 0.1

Additional supply current per Voo =2.83V 10 2.7V; One input at Vo c—0.6V,
Alce input pin2 Other inputs at Voo or GND 004 0.4 mA
NOTES:

1.
2.
3.

No o~

All typical values are at Vg = 2.5V and Ty = 25°C.
This is the increase in supply current for each input at the specified voltage level other than Vg or GND
This parameter is valid for any Vg between OV and 1.2V with a transition time of up to 10msec. From Vgg=1.2Vto Vg =2.5V £0.2V a
transition time of 100usec is permitted. This parameter is valid for Tymp = 25°C only.
Unused pins at Vg or GND.
lccz is measured with outputs pulled up to Vg or pulled down to ground.
Not guaranteed.
For valid test results, data must not be loaded into the flip-flops (or latches) after applying power.
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Product specification

2.5V/3.3V 16-bit transparent D-type latch (3-State)

74ALVT16373

AC CHARACTERISTICS (2.5V +0.2V RANGE)

GND = 0V; tg =t = 2.5ns; C = 50pF; R = 500Q; Tgmp = —40°C to +85°C.

LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 2.5V £0.2V UNIT
MIN TYP1 MAX
tPLH Propagation delay > 1.0 2.0 3.2 ns
tpHL nDx to nQx 1.0 2.4 4.2
tpLH Propagation delay 1 1.5 2.6 4.2 ns
tpHL nLE to nQx 1.5 2.8 4.5
tpzH Output enable time 4 2.0 3.5 55 ns
tpzL to High and Low level 5 1.5 2.6 4.7
tpHZz Output disable time 4 1.5 2.7 4.5 ns
tpLz from High and Low Level 5 1.0 2.0 35
NOTE:
1. Alltypical values are at Vgg = 2.5V and Ty, = 25°C.
AC SETUP REQUIREMENTS
GND = 0V; tg =t = 2.5ns; C = 50pF; R = 500Q; Tgmp = —40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 2.5V 0.2V Vee =3.3V 10.3V UNIT
MIN TYP MIN TYP
ts(H) Setup time 3 0 0.7 0.5 -0.2 ns
ts(L) nDx to nE 15 0.2 0.8 0.2
th(H) Hold time 3 0.5 -0.2 0.8 0 ns
th(L) nDx to nE 15 0.7 1.0 0.2
nE pulse width 15 15
tw(H) High 1 15 15 ns
AC WAVEFORMS
For all waveforms
Vm = 1.5V for Vg = 3.0V; Vy = Vgo/2 forVog <27V} 3.0V or Vg
VM = 1.5V for VCC = 3.0V; VM = VCC/2 for VCC < 2.7V yvhichever
Vyx = VoL + 0.3V for Vae = 3.0V; Vy = VoL + 0.15V for Vge < 2.7V nDx Vm VM is less
Vy =Vouy—0.3VforVgg = 3.0V;Vy=Voy—0.15V for Voo < ov
2.7V tpLH tPHL
— Vo
nQx
— — — 3.0VorVggo Vi VM
whichever v,
nLE is less oL
ov
SW00164
tPHL tpLH Waveform 2. Propagation Delay for Data to Outputs
VoH
nQx Vm Vm
—— — VoL
SW00163
Waveform 1. Propagation Delay, Enable to
Output, and Enable Pulse Width
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Philips Semiconductors Product specification

2.5V/3.3V 16-bit transparent D-type latch (3-State) 74ALVT16373

nDx 3.0V or Vgo 3.0V or Vge
77 whichever whichever
// /{ & / is less o is less
2 i Vm Vm /S\VM Vm / / nOE Vi Vm
/
| L ‘ L Z ov. |} 11 " (—— ov
tg(H) th(H) (L) th(L) tpzL tpLz
— — ——30VorVgc 3.0VorVee
whichever
Vm is less nQx VM Vy
ov VoL
NOTE: The shaded areas indicate when the input is per-
mitted to change for predictable output performance. SWO00165 SW00167
Waveform 3. Data Setup and Hold Times Waveform 5. 3-State Output Enable Time to Low Level
and Output Disable Time from Low Level

3.0VorVeg
whichever
is less

ov

SW00166

Waveform 4. 3-State Output Enable time to High Level
and Output Disable Time from High Level

TEST CIRCUIT AND WAVEFORMS
6V or
Voo Ve x 2 o\ f tw oo AMP (V)
© OPEN  \EGATIVE VM VM
VIN VouT AL GND PULSE 10% 10% o
PULSE : L
GENERATOR © DUT - ITHL (F) ™ ATLH tR)
IRT J_ CL. RL - F tTLH (R) = ITHL (P
4 L 1 1 :_I: 1 90% 90% AMP (V)
= = = = = = = POSITIVE Vid Vi
Test Circuit for 3-State Outputs PULSE
10% 7/ \10%
\ tw \ ov
SWITCH POSITION
Vp = 1.5V or Ve / 2, whichever is less
TEST SWITCH Input Pulse,Definition
tpHz/tPzH GND
tpLz/tpzL | BV or Voo x 2
tpLH/APHL open
INPUT PULSE REQUIREMENTS
DEFINITIONS FAMILY
R| = Load resistor; see AC CHARACTERISTICS for value. Amplitude Rep. Rate tw R tF
C| = Load capacitance includes jig and probe capacitance; 3.0V or Voo
see AC CHARACTERISTICS for value. 74ALVT16 | whichever | <10MHz | 500ns| <2.5ns| <25ns
Rt = Termination resistance should be equal to ZqgyT of is less
pulse generators.
SWoo162
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2.5V/3.3V 16-bit transparent D-type latch (3-State) 74ALVT16373
SSOP48: plastic shrink small outline package; 48 leads; body width 7.5 mm SOT370-1
(A]

-+— o

—A-—ft-+— m
4
N
Z\
|
/
g

)
__H ! H/
\\/
He =]V @[A]

)

> Ly

MHHHHHHWHHHHHHHHHHHH%H24 -

P [ W detail X
h
0 5 10 mm
I T TR T R T R S T
scale
DIMENSIONS (mm are the original dimensions)
UNIT m‘:X_ Ay | Ay | Az | bp c | DM [ EM]| e He L L, | @ v w y |z | e
0.4 2.35 0.3 0.22 116.00| 7.6 10.4 1.0 1.2 0.85 8°

mm 28 0.2 2.20 0.25 0.2 0.13 |15.75| 7.4 0.635 10.1 1.4 0.6 1.0 0.25 | 0.18 0.1 0.40 0°

Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.

OUTLINE REFERENCES EUROPEAN
VERSION [EC JEDEG ElAY PROJECTION

SOT370-1 MO-118AA ==} @ PG

ISSUE DATE
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2.5V/3.3V 16-bit transparent D-type latch (3-State) 74ALVT16373
TSSOP48: plastic thin shrink small outline package; 48 leads; body width 6.1mm SOT362-1
§ 12.9 6.5
o 12.4 - §
% I 6}0 __ ‘/ ~
| S O R 02t__Jf : : )
‘E 0.1 r| a|4 N
7.9

= [To4
“’ﬂ%HHHHHHHHHHHHHHHHHHHHHHH25

oL

0.5 T
0.4

i S

Dimensions in mm.

B R S - oss 335 b
in 1 index T EL J’ 1
f |

Lo

0.

d
1HHHHHHHHHHHWHHHHHH ilalui®

8 4
) 4—” 0to8°

MSA399
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