Philips Semiconductors Prellminary specification
.|

2.5V/3.3V ALVT 20-bit bus interface latch (3-State) 74ALVT16841
L __________________________________________________________________________ ]

FEATURES DESCRIPTION
® High speed parallel latches The 74ALVT16841 Bus interface latch is designed to provide extra
. data width for wider data/address paths of buses camrying parity. It is
® 5V IO Compatible designed for V¢ operation from 2.5V to 3.0V with VO compatibility
® Live insertion/extraction permitted to 5V.
) Extra data width for wide address/data paths or buses can’ying The 74ALVT 16841 co'}sis‘s of two sets of ten D-type latches with
parity 3-State outputs. The flip-flops appear transparent to the data when

Latch Enable (nLE) is High. This allows asynchronous operation, as

® Power-up 3-State the output transition follows the data in transition. On the nLE

® power-up reset High-to-Low transition, the data that meets the setup and hold time
is latched.
® |deal where high speed, light loading, or increased fan-in are s lalc
required with MOS microprocessors Data appears on the bus when the Output Enable (nOE) is Low.
® Output capability: +64mA/-32mA When nOE is High the output is in the High-impedance state.
® Latch-up protection exceeds 500mA per Jedec Std 17
® Bus-hoid data inputs eliminate the need for external pull-up
resistors to hold unused inputs
® ESD protection exceeds 2000V per MIL STD 883 Method 3015
and 200V per Machine Model
QUICK REFERENCE DATA
TYPICAL
SYMBOL PARAMETER COND_I_TIO.!‘S UNIT
Tamb = 25°C 2.5V 3.3V
tPLH Propagation delay _
toriL nAX to nOx C_ = 50pF 28 23 ns
Cin Input capacitance DIR, OE Vi =0V orVge 3 3 pF
Cout Output pin capacitance Viio =0V or Voo 9 9 pF
lcoz Total supply current Outputs disabled 40 70 pA
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE [ OUTSIDE NORTH AMERICA | NORTH AMERICA DWG NUMBER
56-Pin Plastic SSOP Type li -40°C to +85°C 74ALVT16841 DL AV16841 DL SOT371-1
56-Pin Plastic TSSOP Type i -40°C to +85°C 74ALVT16841 DGG AV16841 DGG SOT364-1
PIN DESCRIPTION
PIN NUMBER SYMBOL FUNCTION
55,54, 52, 51, 49, 48,47, 45, 44, 43 1D0 - 1D9 .
42, 41, 40, 38,37, 36, 34, 33, 31, 30 2D0 - 2D9 Data inputs
2,3,5,6,8,9,10,12,13, 14 100 ~ 1Q9
15,16, 17, 19, 20, 21, 23, 24, 26, 27 2Q0 - 2Q9 Data outputs
1,28 10E, 20E Output enable inputs (active-Low)
56,29 1LE, 2LE Latch enable inputs (active rising edge)
4,11, 18, 25, 32, 39, 46, 53 GND Ground (0V)
7,22,35, 50 Vee Positive supply voltage
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Philips Semiconductors

Preliminary specification

2.5V/3.3V ALVT 20-bit bus interface latch (3-State)

74ALVT16841

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
10E 3] LE 1 ) oene
100 100 56 N [
a1 1D1 28 Y oeEna
GND GND 22 BN oo I'J
102 1D2 55 —L 2
108 103 1D 2v
54 3
vee [F] Voo 2 s
104 1D4 51 6
105 1D5 49 8
106 1D6 48 9
GND [T7] GND 47 10
107 107 45 12
108 1D8 44 13
109 1D¢ a3 14
2Q0 2D0 42 3D v 15
201 2D1 41 16
2q2 2D2 40 17
GND GND 38 19
2Q3 2D3 37 20
204 2D4 36 21
2Q5 2D5 34 23
Voo Ve 33 24
206 206 31 26
207 2Dp7 30 27
GND GND SA00077
208 208
2Q9 2D9
25F 2LE
SA00076
LOGIC DIAGRAM
nDO nD1 nD2 nD3 nD4 nD5 nD6& nD?7 nD8 nD9
1D l; D [ D |\ D L4 D l\ D [ D l; |\ 1D
—LQ_’[LO][Lol[LO] -LQ][LO][LQ][ ‘l[ —l-‘LQ
nLE—D—d ® & & ® ® : & : L L
nOE —CD -[ I: -[ I: -[ |: -‘[ | -[ I: L l L 2 | & | [ :I
nQo na1 n@2 nQ3 nQ4 nQ5 nQ6 nQ7 nQ8 nQ9
SHO0024
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Philips Semiconductors

Preliminary specification

2.5V/3.3V ALVT 20-bit bus interface latch (3-State) 74ALVT16841
LOGIC SYMBOL FUNCTION TABLE
55 54 52 51 49 A48 A7 45 A4 43 INPUTS OUTPUTS
| | l l I I I l | I OPERATING MODE
nOE | nLE | nDx | nQ0 - nQ9
iD0 1D1 1D2 1D3 1D4 1D5 1D6 1D7 1D8 1DS
L H L L
56 —{ ILE L H H H Transparent
1 — 10€ L 1 " "y I
100 101 102 103 104 105 106 107 108 108 L N2 h H C
R Hl x| x z High impedance
2 3 8 9 10 12 13 14 L L X NG Hold
42 41 40 38 37 36 34 33 31 30 H = High voltage level
| I I l | | | | | J h = High voltage level one set-up time prior 1o the High-to-Low LE
2D0 2D1 2D2 203 2D4 2D5 206 2D7 208 2D9 transition
L = Low voltage level
20 — 2LE I = Low voltage level one set-up time prior to the High-to-Low LE
transition
26 —q 208 } = High-to-Low LE transition
20D 2Q1 202 203 204 2Q5 206 207 208 2Q9 NC= No change
Tttt 3 = Dontoare
Z = High impedance “off” state
15 16 17 19 20 21 23 24 26 27
SHE0023
ABSOLUTE MAXIMUM RATINGS1: 2
SYMBOL PARAMETER CONDITIONS RATING UNIT
Voo DC supply voltage -05t0+7.0 v
ik DC input diode current V<0 -18 mA
\ DC input voltage® -1210+7.0 \%
lok DC output diode current Vo<0 -50 mA
Vour DC output voliage3 Output in Off or High state -0.5t0 +5.5 v
Output in Low state 128
lout DC output current — mA
Output in High state -64
Tatg Storage temperature range -6510 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 creale 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 voltage ratings may be exceeded if the input and output current ratings are observed.

RECOMMENDED OPERATING CONDITIONS

2.5V RANGE LIMITS .3V RANGE LIM
SYMBOL PARAMETER 3 NG s UNIT
MIN MAX MIN MAX
Veo DC supply voltage 23 27 3.0 3.6 v
A Input voltage 0 55 0 55 \
VIH High-level input voltage 17 2.0 A
ViL Input voltage 0.7 0.8 \'
lon High-level output current -8 -32 mA
| Low-level output current 8 32 mA
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
Té,_,m, Operating free-air temperature range -40 +85 -40 +85 °C
B 711082k 00994875 391 WA
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Philips Semiconductors Preliminary specification

2.5V/3.3V ALVT 20-bit bus interface latch (3-State) 74ALVT16841

DC ELECTRICAL CHARACTERISTICS (3.3V +0.3V RANGE)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp =-40°C t0 +85°C UNIT
MIN TYP! | MAX
Vik Input clamp voltage Vee =3.0V; ik = ~18mA -085 | -1.2 v
Voo =3.0103.6V; loy = —100uA Vee-02 | Voo
VoH High-level output voltage Y
Voo =3.0V; lon = -32mA 20 23
Voo =3.0V; oL = 100uA 007 | 02
Voo =3.0V; loL = 16mA 025 | 04
VoL Low-level output voltage A
Vgg =3.0V; o = 32mA 03 0.5
Vg =3.0V; g, = 64mA 04 | 055
Voo =3.6V; V) = Vge or GND I Control pins 0.1 1
Veo =0 or 3.6V; V; = 5.5V 0.1 10
I Input leakage current Voc =3.6V; V| =55V 0.1 20 uA
Voo =3.8V; V= Vgo /O Data pins4 0.5 10
Vec =3.6V; Vi=0 0.1 -5
loFF Qutput off current Voc =0V, Vjor Vg = 0t0 4.5V 0.1 +100 pA
hoLo Bus Hold current Vg =3V; V; = 0.8V 75 130 HA
A or B outputs Vg =3V; V) = 2.0V -75 -140 BA
lex | etate whe VPR Tane | Vo=55V; Voo = 3.0V 50 | 125 | pa
IPUPD (I:ltl)rvrv:rr‘ tgp/down 3-State output (\g%cl;cs_E'l .=2g;o X’?: a?ésv to Vgg; Vi=GND or Vg 40 +100 A
lozn 3-State output High current Vco =3.6V; Vo =3.0V; Vi= V) or Vi 0.5 5 HA
lozL 3-State output Low current Voo =3.6V; Vo = 0.5V; Vy = Vy_or Viy 0.5 -5 HA
looH Vo = 3.6V; Outputs High, V), = GND or Vg, lo =0 007 | 009
lcoL Quiescent supply current Vee = 3.6V; Ouiputs Low, V; = GND or Vg, o - 0 3.2 5 mA
lccz Vee = 3.6Y; Outputs Disabled; Vy = GND or Vg, Io = 05 007 | 0.09
Aloc ﬁ%duiitipoir:‘gl supply current per \(/)?tfer: i(;\; utg %te\yé ggrelGnng at Voe~0.6V, 0.04 0.2 mA
NOTES:

All typical values are at Vgg = 3.3V and Tgep, = 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 V¢ between OV and 1.2V with a transition time of up to 10msec. From Vg =1.2Vto Vg =3.3V+03Va
transition time of 100usec is permitted. This parameter is valid for Ty = 25°C only.

Unused pins at Vg or GND.

Iccz s measured with outputs pulled up to Vg or pulled down to ground.

oA WP
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Philips Semiconductors

Preliminary specification

2.5V/3.3V ALVT 20-bit bus interface latch (3-State)

74ALVT16841

AC CHARACTERISTICS (3.3V +0.3V RANGE)
GND = 0V, tg =1 = 2.5ns, G = 50pF, R = 500Q

LIMITS
Tamb = =40 0 +85°C
SYMBOL PARAMETER WAVEFORM Voo = +3.3V 0.3V UNIT
MIN TYP MAX
tPLH Propagation delay 2 1.0 1.7 28 ns
tPHL nDx to nQx 1.0 1.8 3.0
tpLH Propagation delay 1 15 21 3.6 ns
tpHL nLE to nQx 15 23 3.6
tpzH Output enable time 4 15 23 38 ns
tpzL to High and Low level 5 15 23 43
teHz Output disable time 4 15 27 4.2 ns
tpLz from High and Low level 5 ' 27 4.0
AC SETUP REQUIREMENTS (3.3V +0.3V RANGE)
GND = 0V, tg =tg = 2.5ns, C_ = 50pF, R = 500Q
LIMITS
Tamp = ~40 10 +85°C
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 0.3V UNIT
Min Typ
te(H) Setup time, High or Low 3 1.0 ns
te(L) nDx to nLE 08
th(H) Hold time, High or Low 3 1.2 ns
th(L) nDx to nLE 05
tw(H) nLE pulse width High 1 1.5 ns
AC CHARACTERISTICS (2.5V +0.2V RANGE)
GND = 0V, tg =tp = 2.5ns, C| = 50pF, B = 500Q
LIMITS
Ta B= -40 {0 +85°C
SYMBOL PARAMETER WAVEFORM V:'c = +2.5V 0.2V UNIT
MIN TYP MAX
tPLH Propagation delay 2 1.2 2.0 38 ns
tpHL nDx to nQx 1.2 24 42
tPLH Propagation delay 1 1.8 26 54 ns
tPHL nLE to nQx 1.8 28 54
tpzH Output enable time 4 20 3.1 59 ns
tpzL to High and Low level 5 20 34 59
tpHZ Output disable time 4 2.0 3.5 5.6 ns
tPLz from High and Low level 5 2.0 3.1 52
AC SETUP REQUIREMENTS (2.5V +0.2V RANGE)
GND = 0V, tg =t = 2.5ns, C_ = 50pF, R = 500Q
LIMITS
Tamp = -40 to +85°C
SYMBOL PARAMETER WAVEFORM Voo = +2.5V 0.2V UNIT
Min Typ
ts(H) Setup time, High or Low 3 1.0 ns
te(L) nDx to nLE 15
th(H) Hold time, High or Low 3 1.8 ns
th(l) nDx to nLE 04
tw(H) nLE pulse width High 1 5 ns
HE 711082k 0099477 b4 WA
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Philips Semiconductors Preliminary specification

2.5V/3.3V ALVT 20-bit bus interface latch (3-State) 74ALVT16841

DC ELECTRICAL CHARACTERISTICS (2.5V +0.2V RANGE)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C 10 +85°C | UNIT
MIN TYP! | MAX
Vik Input clamp voltage Voo =23V; ik =-18mA -0.85 | -1.2 A\
Vog =2.3103.6V; loy = ~100pA Vge=0.2
Vou High-level output voltage v
Voo =2.3V; loy = -8mA 1.7
VoL Low-ievel output voltage Voo =23V; lot = 10044 007 02 A
Vog =2.3V; oL = 24mA 0.3 0.5
Voe = 2.7V; Vy = GND | Control pins 0.1 +1
Ve =00r2.7V; V| = 2.7V ' 0.1 10
Iy Input leakage current Ve =2.7V; 1 =27V 0.1 20 pA
Voo =2.7V; Vi = Vgo I/O Data pins# 0.1 10
Voo =2.7V; V| =0 0.1 5
loFr Output off current Voo =0V; Vjor Vg =010 4.5V 0.1 +100 A
loLp® Bus Hold current Vco =2.5V; V| =08V g0 HA
A or B outputs Vog =2.5V; V; =2.0V 75 uA
lex | et pe R e Vo = 5.5V; Vog = 3.0V s0 | 125 | pa
IPUPD th)rvrv:r:tgp/down 3-State output g%’;ﬁsg .223;0 :1/?: a?ésv to Vge; V) = GND or Vgg; 40 100 BA
lozH 3-State output High current Voo =3.6V; Vo =3.0V; V| =V orVy 05 5 UA
lozL 3-State output Low current Voo =3.6V; Vo =05V; V=V or Vi 0.5 -5 HA
locH Vge = 2.7V; Outputs High, V| = GND or Vgg, I - 0 0.04 | 0.09
lcoL Quiescent supply current Vec =2.7V; Outputs Low, V| = GND or Vgg, lo =0 23 4.5 mA
lecz Vg = 2.7V; Outputs Disabled; V| = GND or Vgg, lo - 05 0.04 | 0.09
Alce ﬁ«gﬂhg::‘gl supply current per \éiclﬁ;er:lrzigtx st(; t2V7c\(I; oOrngli'ngut at Vgg-0.6V, 0.01 0.2 mA
NOTES:

. Alltypical values are at V¢ = 2.5V and Tgmp = 25°C.

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

This parameter is valid for any V¢ between 0V and 1.2V with a transition time of up to 10msec. From Vgg=12Vio Vg =2.5V£0.2Va
transition time of 100usec is permitted. This parameter is valid for Tamp = 25°C only.

Unused pins at Vg or GND.

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

Not guaranteed.

pos wN=
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Philips Semiconductors

Preliminary specification

2.5V/3.3V ALVT 20-bit bus interface latch (3-State) 74ALVT16841
AC WAVEFORMS
For all wavetorms Vy = 1.5V or Vg / 2, whichever is less
nOE
nLE VM Vm Vm ™ ™
PZH PHZ

tprl.( PLH Vi — \\:g:-o.av

nQx A VM nGix ov

SHODDO7

SA00078

Waveform 1. Propagation Delay, Latch Enable Input to
Output, and Enable Pulse Width

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

nDx INPUT VM VM

tPLH tPHL

nQx OUTPUT

M VM

SA00079

nOE
M M
PZL PLz
nQx
M VoL+0.3V
VoL
SHO0008

Waveform 2. Propagation Delay for Data to Outputs

ts(H) thiH) ts(t)

nLE

NOTE: The shaded areas indicate when the inpus is per-
mitted to change for predictable output performance.

SA00080

Waveform 3. Data Setup and Hold Times
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Waveform 5. 3-State Output Enable Time to Low Level and
Output Disable Time from Low Level
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Philips Semiconductors Preliminary specification

2.5V/3.3V ALVT 20-bit bus interface latch (3-State) 74ALVT16841

TEST CIRCUIT AND WAVEFORM

6.0V orVecx2 i |

c AL - TLH (R) tTHL (F)
J=‘ LI l-so% 90% .‘ I‘ AMF (V)

vee oo N w v AMP (V)
T ® Open \ceamive VM VM
VIN VouT AL GND PULSE 10% 10% o
PULSE ~ . L. ’[ L
QENERATOR g buT - THL (F) TLH R)

= - - - POSITIVE

Test Circult for 3-State Outputs o N
! w 1 ov
SWITCH POSITION Vu = 1.5V or Vcc/2 whichever Is less
TEST SWITCH Input Pulse Definltion
tpizipn | 6V OrVooyz
tpLitpHL | Open
tpuz/tpzn | GND

INPUT PULSE REQUIREMENTS

DEFINITIONS FAMILY :
R_= Load resistor; see AC CHARACTERISTICS for value. Amplitude | Rep. Rate | 1w In I
CL= Load capacitance includes jig and probe capacitance: 3.0V or Vg
See AC CHARACTERISTICS for value 74ALVT16 whichever <10MHz 500ns | <2.5ns| <2.5ns
) is less

Rt = Termination resistance should be equal to Zpt of
pulse generators.

SWo0025
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Philips Semiconductors Preliminary specification

2.5V/3.3V ALVT 20-bit bus interface latch (3-State) 74ALVT 16841

8SO0P56: plastic shrink small outline package; 56 leads; body width 7.5 mm SOT371-1

MHHHHHHH%@{HHHMHHHHHHHHHHH{Hza o

bp

0 5 10 mm
L I i 1 1 ]
scale
DIMENSIONS (mm are the original dimensions)
A
UNIT | S| Ay | A2 [ As | bp | ¢ |D|EM| e | He | L | Ly | @ v w y |z ]| e
04 | 235 03 | 022 |1855| 7.6 10.4 1.0 | 12 085 | 8°
mm o1 28 | 652 | 220|925 | 02 | 013 [1830] 7.4 {9695 104 | ¥4 | 06 | 10 | 025018 | OF } un | oo

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

OUTLINE REFERENCES EUROPEAN
VERSION |EC JEDEC EIAY PROJECTION

SOT371-1 MO-118AB == @ o

ISSUE DATE
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Philips Semiconductors Preliminary specification

2.5V/3.3V ALVT 20-bit bus interface latch (3-State) 74ALVT163841
TSSOP56: plastic thin shrink small outline package; 56 leads; body width 6.1mm SOT364-1
% . 14.4 _ gg
——
ozt S —)
. +| 8.4 N /
7.8
- F[*S:?
“HHRHAHRRAARARARARARAARRRRARE *
S S - ‘2’53;: * :’s
pin 1 index !r EL
O’/ * OtoB
,HHHHHHHHHHHHW@HHHHHHtHHHHHt 2
o pww
Dimensions n mm,
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