Philips Semiconductors

Preliminary specification

i : : 74LVC16541A
16-bit buffer/line driver; (3-State) 74LVCH16541A
FEATURES PIN CONFIGURATION
® 5 volt tolerant inputs/outputs for interfacing with 5V logic
® Wide supply voltage range of 1.2 V10 36V 108, [ 1] 48] 10E,
® Complies with JEDEC standard no. 8-1A o 2] 7 140
® CMOS low power consumption m [5 E‘_f] 1A
) ) GND [ 7] 45] Gnp
® MULTIBYTE™ flow-through standard pin-out architecture = [
1Yz ! 5 44[‘, 1A2
® _ow inductance mulitiple power and ground pins for minimum [
i REAE] 43 1A3
noise and ground bounce -] —
® Direct interface with TTL ievels vee [7] ;‘-? vae
1v4 8] 41] 1ad
# All data inputs have bushold (74LVCH16541A only) - "
1¥5 |9 40] 145
DESCRIPTION GND _i(i 2} GND
The 74LVC(H)16541A is a high-performance, low-power, Y6 [ 1] 38] 146
low-voltage, Si-gate CMOS device, superior to most advanced w7 (12 [57] a7
CMOS compalible TTL families. Inputs can be driven from either [~
3.3V or 5V devices. In 3-State operation, outputs can handle 5V. 2vo [13 3] 280
These features allow the use of these devices in a mixed 3.3V/5V avi [14] 35] 281
ervironment. = —
GND [18 34] GND
The 74LVC(H}16541A is a 16-bit inverting buffer/line driver with o2 [Ef ) 2ne
3-State outputs. The 3-State outputs are controfied by the output
enable inputs 10E, and 20E,,. A HIGH on nOE, causes the outputs 2v3 [17] 32] 283
{0 assume a high impedance OFF-state. Vee Ef! 37 vec
The 74LVC{H)16541A is identical to the 74LVC(H)16540A but has 2va [19 30] 24
non-inverting outputs. - -
2¥5 |20 20] 225
GND [21 28] GND
2ve [22] [27] 206
2v7 (23 E&; 2A7
20, [29) 25| 20,
SWO0113
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA | DWG NUMBER
48-Pin Plastic SSOP Type 1t —40°C 1o +85°C 74LVC16541A DL VC16541A DL SOT370-1
48-Pin Plastic TSSOP Type i —40°C to +85°C 74LVC18541A DGG VG16541A DGG 5073621
48-Pin Plastic SSOP Type Hil —40°C to +85°C 74LVCH16541A DL VCH16541A DL S0T370-1
48-Pin Plastic TSSOP Type il —40°C 10 +85°C 74LVCH16541A DGG VCH16541A DGG 507136241
QUICK REFERENCE DATA
GND = OV; Tamp = 25°C; = 1< 2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay _
[y 1Anto 1Yn; \C/;L —fgpe‘,:v 35 ns
2Anto 2Yn ce =
o input capacitance 3.0 pF
Cpp Power dissipation capacitance per buffer V= GND to Vg ! 30 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pg in uW):
Pp = Cpp x Vo x i + Z (CL x Vo2 x 1) where:
f; = input frequency in MHz; C = output load capacity in pF;
1, = output frequency in MHz; Vee = supply voltage in V,
S (C x Vee? x f5) = sum of outputs.
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Philips Semiconductors Preliminary specification

. . . ‘ 74LVC16541A
16-bit buffer/line driver; (3-State)
74LVCH16541A
PIN DESCRIPTION LOGIC SYMBOL (IEEE/IEC)
PIN NUMBER SYMBOL NAME AND FUNCTION
Output enable input [l SR MU N Y
124 nOEs | (active LOW) OE, 48
24 EN
2356891 1voto1y7 |Dataoutputs 08, =D &
. TE, B
4,10, 15, 21, Y —
28, 34, 39, 45 GNO Ground (0V) wo M T 1 Ve 2 v
5
7,18,31, 42 Vee Positive supply voltage 1At 3 1
13,14, 16,17 we 2 > 1v2
19 20,2223 2Y0to 2Y7 | Data outputs 1A3 :? 6 1v3
8
Outut enable input 1A e
25,48 nOE; (active LOW) ws X 9 1vs
- 38 1
36, 35, 33, 32, . 1A6 18
a0, 29, 27, 26 2A0t0 2A7 | Data inputs w 3 12 iy
36 13
47,486, 44, 43, . 220 =2 1 2 2v 2v0
41,40, 38, 37 1AG to 1A7 | Datainputs o 5 .
2 B 8 av2
LOGIC SYMBOL s ® 7 ava
. 280 30 19 v
180 L 2 wo 20 £ 2v0 285 29 2 ays
27 22
2A6 2v6
141 i—y——a Y1 243 —15—?—# 21 7 28 28 4y
swop114
1he =2 ?—5— 12 2A2 %—:w ave
4 5 32 17 BUSHOLD CIRCUIT
143 ——% 13 2A3 —?—‘ 2v3
v
1A4 = j ?—‘B 1v4 2h4 _30 j ?—‘9 2Y4 og
40 ) 29 20 <l
145 ?——— 1Ys 2A5 ———3——— 2Ys i
1AB _38 j ?—“ 1Y8 2A8 27 j ?__QQ 2Y6
Data fnput Yo internal circuit
187 = j?—“z 7 P 2 v DC
L
1OE, la 208, Z l
10F, 20E,
SWop11s ==
SWoopa4
FUNCTION TABLE ;
INPUTS OUTPUT
nOE, nDE; nAn aYn
L L L L
L L H H
X H X z
H X X F4

H = HIGH voltage level

L = LOW voltage level

X = don't care

Z = high impedance OFF-state
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Philips Semiconductors Prefiminary specification

16-bit buffer/line driver; (3-State) 7‘;’3\%51 ggﬂ/’:

ABSOLUTE MAXIMUM VALUES': 2
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = QV)

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Vee DG supply voltage -0.5 +6.5 v
ik DC input diode current Vi<0 - -50 mA
Vi DC input voltage Note 3 -0.5 . +85 \
lok DC output dicde cutrent Vg>VgoorVo<0 - +50 mA
Vo ggtgutput voltage; output HIGH or LOW Note 3 05 Ve + 05 v
Vo DC output voltage; output 3-State Note 3 0.5 6.5 \
la DC output source or sink current Vo =010 Vee - +50 mA
‘ans lee | DC Vog or GND current - +£100 mA
Tstg Storage temperature range —60 +150 °C
Power dissipation per package
Pyt - 80 package Above +70°C derate linearly 8mw/K - 500 mw
-~ 880P and TSSOP package Above +60°C derate linearly 5.5mW/K - 500
?OTES:

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

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MiN. MAX. UNIT
DC supply voltage (for max. speed
Voo performance) 27 36 %
DC supply voltage (for low-voitage
Voo applications) .2 36 v
Vi DC tnput voltage range ¢} 55 Vv
DC output voltage range; output HIGH or
Vo o liow state 0 Voo v
Vo DC output voltage range; output 3-State [¢] 55 v
Operating ambient temperature range in See DC and AC characteristics
Tamb frae air for individual device ~40 +85 C
i b Input rise and fall times xgg z ;.2, ;g 32\\; g ?g nsiV
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Philips Semiconductors

Praliminary specification

. o 74LVC16541A
16-bit buffer/line driver; (3-State) 74LVCH16541A
DC CHARACTERISTICS
Over recommended operating conditions
Voltages are referenced to GND (ground = OV}
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C | UNIT
MIN TYP! | MAX
Voo =12V Vee
Vin HIGH level input voltage v
Voo =270 3.6V 2.0
Voo =1.2V GND
ViL LOW tevel input voltage v
Voo =2.7 10 3.6V 0.8
Vee = 2.7 V)= Vi or Vi1 lg = —12mA Vee-0.5
Voo = 3.0V; V) = Vi or Vi 1o = —100pA Vee0.2 | Veo
Vo HIGH level output voltage - v
Voo = 3.0V; V)=V or Vi o = ~18mA Voc-0.6
Voo =3.0V; V= Vi or Vi Ig = -24mA Vee-0.8
Voe = 2.7, Vy = Vg or Vi lg = —-6mA7 Voo-0.5
Vou HIGH level output voltage Ve = 3.0V, Vi=Viyor V.L; lp = ~100pA7 Vee0.2 | Voo \
Ve = 3.0V; Vy = Vg or Vi i lg = ~12mA7 Vee-1.0
Voo =27V, V= Vg or Vi lo = 12mA 0.40
VoL LOW level output voltage Vee = 3.0V; V) = Vi or Vi 1o = 100pA 0.20 %
Voo =3.0V;Vi=ViyorVy; lo= 24mA 0.58
Vog =27V, V) = Vi or Vi ; 1o = 6BmA7 0.40
Vou LOW level output voitage Ve = 3.0V; V) = Vi or Vi ; lp = 100pA7 0.20 v
Ve = 8.0V; V) = Vi o Vi lo = 12mA7 0.55
k Input leakage current Vee = 3.8Y; V= 5.5V or GND; not for 1/O pins® +0.1 %5 uA
fimz/hiz tnput current for common /O pins Vee = 3.6V; V| = 5.5V or GND; cutput disabled® +0.1 | £10 nA
loz 3-State output OFF-state current Voo =3.6V; V= Viyor V) ; Vg 6.5V or GND 0.1 +10 A
lopr Powaer off leakage current Vee = 0.0V; Vyor Vg = 5.5V +10 pA
lce Quiescent supply current Vee=3.6V; Vi=Vec or GND; Ig =0 0.1 20 A
e ;ﬁ‘,‘;ir“‘%';?'iggﬁﬁm supply current Ly 5 716 3.6V; V) = Vg ~0.6V; ig = 0 5 | 500 | pA
lgHL Bus hold LOW sustaining current Vee = 3.0V, V) = 0.8V2. 3.4 75 BA
1BHH Bus hold HIGH sustaining current Vee = 3.0V, V= 2.0v2. 3.4 -75 HA
IBHLO Bus hold LOW overdrive current Voo = 3.6v2.3.5 500 pA
laHHO Bus hold HIGH overdrive current Ve =3.6v2:3.5 -500 HA
NOTES:

N@o s LN

1996 Jan 10

. Al typical values are at V¢ = 3.3V and Ty, = 25°C.

. -Valid for data inputs of bus hold parts (LVCH16-A) only.

. For data inputs only, contral inputs do not have a bus hold circuit.

The specified sustaining current at the data input holds the input below the specified V) level.
. The specified overdrive current at the data input forces the data input to the opposite logic input state.

For bus hold parts, the bus hold circuit is switched off when V; exceeds V¢ allowing 5.5V on the input terminal.
For data outputs of damping resistor parts (LVC{H)16-A only.
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Philips Semicanductors

Preliminary specification

v b el A 74LVC16541A
16-bit buffer/line driver; (3-State) 74LVCH16541A
AC CHARACTERISTICS
GNC = 0V; tg = t = 2.5ns; C, = 50pF; R = 5000; Tymp = ~40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V H0.3V Vee=2.7V UNIT
MIN TYP? MAX MAX
4 Propagation delay
tF’HL 1Anto 1Yn; 1,3 5.2 6.2 ns
PLH 2Anto 2Yn
¢ 3-State output enable time
thH 10Ento 1Yn; 2.3 7.5 8.5 ns
PZL 20Ento 2Yn
4 3-State output disable time
tPHZ 10Ento 1Yn; 2,3 7.0 8.0 ns
PLZ 20Ento 2Yn
NOTE:
1. All typical values are at Ve = 3.3V and Ty, = 25°C.
AC WAVEFORMS
V=15V atVor = 27V; Vy=0.5 Vo at Vg < 2.7V,
Vou and Vo are the typical output voltage drop that occur with the output load.
Vx = Vg +0.3VatVgg = 2.7V, Vx = Vg + 0.1 Voo at Ve <27V
Vy = Vou 0.3V at Voo 2 2.7V, Vy = Vo ~ 0.1 Ve at Ve < 2.7V
TEST CIRCUIT
Vi
nAn 2« Voo
INPUT g: gz%n
VIN

SWo0118

. Waveforms showing the input (An) to output (Yn)
propagation delay times

s /—\
nOER INPUT 7 Vi

Vee == - -
n¥Yn QUTPUT
LOW-to-QFF
OFF-10-LOW

N

pzL

GND

Vol

[ teuz ~™

Von ———ﬁ

n¥n OUTPUT
HIGH-10-OFF
OFF-to-HiGH

outputs - -
enabled

outputs
enabled

Swoo112

Waveform 2. Waveforms showing the 3-State enabte and
disable times
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PULSE
GENERATOR

Test Circuit for 3-State Outputs

SWITCH POSITION
TEST SWITCH Vee Vi
tpLtpr | Open <27V | Veo
ogfon, | 2+ Vee 27-36V| 27V
tpuzftezn | GND
DEFINITIONS

Ry =Load resistor; see AC CHARACTERISTICS for vaiue.

C, =load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for vaiue.

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

SWop047
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Waveform 3. Load circuitry for swiiching times



