Philips Semiconductors Low Voltage Products

L

3.3V ABT 16-bit transceiver with 30Q termination

resistors (3-State)
o —————— e ]

FEATURES

» 16-bit bidirectional bus interface .

o 3-State buffers

» Qutput capability: +12mA/-32mA .
» TTL input and output switching levels

« Input and output interface capability to
systems at 5V supply

¢ Power-up 3-State

to 5V bus

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

inputs

o Live insertion/extraction permitted
» Outputs include series resistance of 3002

No bus current loading when output is tied

Latch-up protection exceeds S500mA per
JEBEC JC40.2 Std 17

¢ ESD protection exceeds 2000V per MiL.
STD 883 Method 3015 and 200V per
Machine Model

DESCRIPTION

The LVT16245B-1 is a high-performance
BiCMOS product designed for Vg operation

Preliminary specification

74LVT16245B-1

This device is a 16-bit transceiver featuring
non-inverting 3-State bus compatible outputs
in both send and receive directions. The
control function implementation minimizes
external timing requirements. The device
features an Output Enable (nOE) input for
easy cascading and a Direction (nDIR) input
for direction control.

The LVT16245B-1 is designed with 30Q
serigs resistance in both the High and Low
states of the output. This design reduces line
noise in applications such as memory
address drivers, clock drivers, and bus

making external termination resistors at3.3v. transceivers/transmitters.
unnecessary
QUICK REFERENCE DATA
CONDITIONS
SYMBOL PARAMETER Tamp = 25°C; GND = OV TYPICAL UNIT

teLH Propagation delay Cy = 50pF; ns
teHL nAX to nBx or nBx to nAx Voo =3.3V
Cin Input capacitance DIR, OE Vi=0Vor3.ov 4 pF
Cvo 1/0 pin capacitance Outputs disabled; V|0 =0V or 3.0V 10 pF
lcoz Total supply current Outputs disabled; Voo = 3.6V 100 A

ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE ORDER CODE DRAWING NUMBER
48-Pin Plastic Shrink Small Outline (SSOP) Type I —40°C to +85°C 74LVT16245B-1DL SOT370-1
48-Pin Plastic Thin Shrink Small Outline (TSSOP) Type Il —40°C to +85°C 74LVT16245B-1DGG SOT362-1
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74LVT16245B-1

PIN CONFIGURATION SCHEMATIC OF EACH OUTPUT
10IR 48] 10F
180 1A0 Veo
1B1 1A1 Vee
GND GND
182 1A2
183 1A3 L
vVee Vee 2 2w
1B4 1A4 4 o ouTPUT
1BS 1AS 4 20W

280 2A0
2B1 2A1
GND GND
282 2A2
2B3 2A3
vee vee
2B4 2A4

>

AAA

AN

GND

2A8
2A7

2DIR {24] 20E

PIN DESCRIPTION
PIN NUMBER SYMBOL NAME AND FUNCTION
1,24 nDIR Direction control input
?376' ;65' ?;?; 232 %’ 42% :g 3276 nAQ — nA7 Data inputs/outputs (A side)
R s, nBO ~ nB7 Data inputs/outputs (B side)
25,48 nOE Output enable input (active-Low)
4,10, 15, 21, 28, 34, 39, 45 GND Ground (0V)
7,18, 31, 42 Vee Positive supply voltage
FUNCTION TABLE
Inputs Inputs/Outputs
nOE nDIR nAX nBx

L L nAx = nBx Inputs

L H Inputs nBx = nAx

H X y4 z
H = High voltage level
L = Low voltage level
X = Don't care
Z = High Impedance “off " state -
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74LVT16245B-1

ABSOLUTE MAXIMUM RATINGS1:2

SYMBOL PARAMETER CONDITIONS RATING UNIT

Vee DC supply voltage -0.5to0 +4.6 v

ik DC input diode current Vi< 0 -50 mA
V) DG input voitage3 -0.510+7.0 \

lok DC output diode current Vo<0 -50 mA
Vour DC output voltage3 Qutput in Off or High state 0.5t +7.0 v

Qutput in Low state 128

lour DC output current Outputn High state -y, mA

Tsig Storage temperature range —65 to +150 °C
NOTES:

2. 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.

3. 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.

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

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER LIMITS UNIT
MIN MAX
Vece DC supply voltage 2.7 36 v
V) Input voitage 0 5.5 v
Vi High-level input voltage 20 A
ViL Input voltage 0.8 v
lon High-level output current -32 mA
loL Low-level output current 12 mA
AVAv Input transition rise or fall rate; Qutputs enabled 10 ns/V
Tamb Operating free-air temperature range —40 +85 °C
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74LVT16245B-1

DC ELECTRICAL CHARACTERISTICS

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYP! | MAX
Vik Input clamp voltage Ve =2.7V; ik =—18mA -1.2 v
Vor High-level output voltage Vee = 3.0V, loy = -12mA 2.0 v
Voo Low-level output voltage Voo =3.0V; IgL = 12mA 0.8 \'
Vee =3.6V; Vi = Vee or GND +1
| pin
Veo=00r3.6V: V, = 5.5V Control pins 10
I Input leakage current v PPYEYRY 10 HA
cemoon 1= Yee /O Data pins*
VCC = 3.6V; V| =0 -5
lorFr Output off current Vee=0V; ViorVo =010 4.5V +100 pA
| Bus Hold current Vee=3V; V= 0.8V 75
HOLD 1 A or B outputs Veg = 3V; V, = 2.0V 75 HA
Current into an output in the _ : _
IEX ngh state when VO > VCC VO = 5.5V, VCC = 30V 125 ].lA
Power up/down 3-State output | Ve £ 1.2V; Vg = 0.5V to Vog; Vi = GND or Veos
PP | current® OE/GE = Don't care $100 | pA
lccH Ve = 3.6V; Outputs High, Vi = GND or Ve lo -0 0.12
lcer Quiescent supply current Ve = 3.6V, Outputs Low, V) = GND or Vg, o - 0 5
lccz Ve = 3.6V, Outputs Disabled; Vi = GND or Ve, lo - 0 0.12
Additional supply current per Vee = 3V to 3.6V; One input at Ve -0.6V,
Alec input pin2 Other inputs at Ve or GND 0.2 mA
NOTES:

1. Ali typical values are at Vg = 3.3V and T, = 25°C.

. This is the increass in supply current for each input at the specified voltage level other than Vcg or GND

transition time of 100usec is permitted. This parameter is valid for tyyp = 25°C only.
. Unused pins at Vgc or GND.

2
3. This parameter is valid for any V¢c between 0OV and 1.2V with a transition time of u
4

p to 10msec. From Vg =1.2Vio Ve =3.3V+0.3Va

AC CHARACTERISTICS
GND = 0V; tg = t¢ = 2.5ns; C_ = 50pF; Ry = 5009; Tymp = —40°C to +85°C.
LIMITS
SYMBOL PARAMETER WAVEFORM Vee = 3.3V 0.3V Vee =27V UNIT
MIN TYP! MAX MAX

ter Propagation delay 1 ns
tPHL nAx to bBx or bBx to nAx
tpzH Output enable time 2 ns
tezL to High and Low level
trHz Output disable time 2 ns
trz from High and Low Level

NOTE:

1. All typical values are at Vg = 3.3V and Tymp = 25°C.
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74LVT16245B-1

AC WAVEFORMS
Vum =15V, Viy=GNDto 2.7V
OE INPUT j /_— v
\1.jv / 1.5V
——————— 27v e — v
nAx or nBx 1.5V 15V ™~ tpzL ™ ™ Lz aov
INPUT —_—
ov \
ouTPUT 1.5V
PLH tPHL \ 7 VoL + 0.3V
\7
— — Vou e~ 'PZH-. l— lPHZ-’ oL
nAx or nBx
QUTPUT 1.5V 1.5V / j \\;Z: Coav
Ve, OUTPUT y \
oL
ov
Waveform 1. Waveforms Showing the Input to Output Waveform 2. Waveforms Showing the 3-State Output
Propagation Delays Enable and Disable Times
TEST CIRCUIT AND WAVEFORMS
6.0V .
vee / preval w i oo AMP (V)
® Open \eqaanve M ™
VIN vour AL GND  PULSE 10% 10%
ov
PULSE
GENERATOR ©@— ou7 - l‘ THL (F) "I Mtk R
Rr oL RL - |' TLH (R) t tTHL (F)
L L il :_I: L i 90% 90% AMP (V)
I ST T PULSE ~ Vi i
Test Circuit for 3-State Outputs 10% A 10%
I w i ov
SWITCH POSITION
Vi = 1.5V
TEST | SWITCH Input Pulse Definition
teLztez eV
tLHtpHL | Open
toz/tpz | GND
DEFINITIONS FAMILY INPUT PULSE REQUIREMENTS
RL = Load resistor; see AC CHARACTERISTICS for value. Amplitude Rep. Rate tw tr t
CL= Load capacitance includes jig and probe capacitance:
See AC CHARACTERISTICS for value. 74LVT16 2.7V <10MHz 500ns{ <2.5ns|<2.5ns
Ry = Termination resistance should be equal to Zgyt of
pulse generators.
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