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7/4VCXH16245

LOW VOLTAGE CMOS 16-BIT BUS TRANSCEIVER (3-STATE)
WITH 3.6V TOLERANT INPUTS AND OUTPUTS

= 3.6VTOLERANT INPUTS AND OUTPUTS
= HIGH SPEED:
tpp =2.5ns (MAX.) atVcc =3.0t0 3.6V
tpp =3.2Nns (MAX.) atVcc =2.3t02.7V
= POWER-DOWN PROTECTION ON INPUTS
AND OUTPUTS
= SYMMETRICAL OUTPUT IMPEDANCE:
[loH| = loL =24 mA (MIN) at Vcc = 3.0V
|loH| = loL =18 mA (MIN) at Vcc = 2.3V
= OPERATING VOLTAGE RANGE:
Vce (OPR)=2.3Vto 3.6V
= PIN AND FUNCTION COMPATIBLE WITH
74 SERIES 16245
« BUSHOLD PROVIDED ON BOTH SIDES
= LATCH-UP PERFORMANCE EXCEEDS 300mA
« ESDPERFORMANCE:
HBM >2000V; MM > 200V

DESCRIPTION

The VCXH16245 is a low voltage CMOS 16-BIT
BUS TRANSCEIVER (3-STATE) fabricated with
sub-micron silicon gate and five layer metal wiring
C’MOS technology. It is ideal for low power and
very high speed 2.3 to 3.6V applications; it can
be interfaced to 3.6V signal enviroment for both
inputs and outputs.

This IC is intended for two-way asynchronous
communication beetwen data buses; the direction
of data trasmission is determined by DIR input.
The two enable inputs nG can be used to disable
the device so that the buses are effectively
isolated. Bus hold on data inputs is provided in
order to eliminate te need for external pull-up or
pull-down resistor.

All inputs and outputs are equipped with
protection circuits against static discharge, giving
them 2KV ESD immunity and transient excess
voltage.
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(TSSOP48 Package)

ORDER CODES::
74VCXH16245T
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74VCXH16245

INPUT AND OUTPUT EQUIVALENT CIRCUIT
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PIN DESCRIPTION IEC LOGIC SYMBOLS
PIN No SYMBOL | NAME AND FUNCTION
1 1DIR Directional Control 1328 _ofer
3CN1 [BA]
2,3,5,6,8, | 1B0to1B7 |Data Inputs/Outputs O [AE]
9,11,12 L ,_
q
13,14,16, | 2B0to2B7 |Data Inputs/Outputs w1
172‘5'%50‘ 1A0 “7) [ @ 1BO
: (48} ()
24 2DIR Directional Control ™ ) = 181
25 2G Output Enabel Input ::2 43) ) ::i
36, 35, 33, 2A0to 2A7 |Data Inputs/Outputs fa1) (B
32,30, 29 1A4 —— 1B4
o (40) 9)
27,26 1A 185
A (38) )
47,46,44, | 1A0to1A7 |Data Inputs/Outputs 8 — — !B
43,41, 40, 147 -
38,37
48 1G Output Enabel Input 2525 _nfes
3EN1 [BA]
4,10, 15,21, GND  |Ground (0V) ZD,R(?ﬁ SEN2 [AB]
28,34, 39,45 - -
7,18,31,42 Vee Positive Supply Voltage i w9
ZAGUJ) pd 2% E 280
TRUTH TABLE 2a1 18 %) e
2A2 US) ﬂ 2Bz
INPUT FUNCTION OUTPUT 243 (17) (2, 0a
G DIR A BUS | BBUS 1 19) 50)
L L OUTPUT INPUT A=B o a5 1200 {29) 285
L H INPUT | OUTPUT | B=A oae 22| | @) g,
H X z z z any 2 |29,
X: "H" or "L" LC13561
Z: Highimpedance
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74VCXH16245

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vce Supply Voltage -05t0+4.6 \%

\ DC Input Voltage -0.5t0+4.6 \%

Vo DC Output Voltage (OFF state) -05t0+4.6 \%
Vo DC Output Voltage (High or Low State) (notel) -0.5t0Vcc +0.5 \%

lik DC Input Diode Current -50 mA
lok DC Output Diode Current (note2) +50 mA

lo DC Output Source/Sink Current +50 mA
Iccorlgno |DC Ve or Ground Current Per Supply Pin + 100 mA
Pp Power Dissipation 400 mw
Tetg Storage Temperature -65t0+150 °c
T Lead Temperature (10 sec) 300 °c

Absolute Maximum Ratings are those values beyond which damage to the device may occur. Functional operation under these condition is not implied.
1) lo absolute maximum rating must be observed
2)Vo <GND, Vo >Vcce

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Value Unit
Vce Supply Voltage 2.3t03.6 \%
\ Input Voltage -0.3t03.6 \%
Vo Output Voltage (OFF state) 0to3.6 V
Vo Output Voltage (High or Low State) OtoVce \%
lon, loL High or Low Level Output Current (Vcc = 3.0 to 3.6V) +24 mA
low, loL High or Low Level Output Current (Vcc = 2.3 to 2.7V) +18 mA
Top Operating Temperature: -40to+85 °c
dt/dv Input Transition Rise or Fall Rate (Vcc = 3.0V) (note 1) 0to10 ns/V
1) Vinfrom0.8Vto 2.0V, Vcc= 3.0V
172 3/9




74VCXH16245

DC SPECIFICATIONS (2.7V < Vcc < 3.6V unless otherwise specified)

Symbol Parameter Test Conditions Value Unit
Vee -40 to 85 °C
(V) Min. | Max.
Vin High Level Input Voltage 271036 20 Y,
Vi Low Level Input Voltage 0.8 V
Vou |High Level Output Voltage 2.7t03.6 lo=-100 pA | Vcc0.2
2.7 VI=ViH | 1g=-12mA 2.2 v
3.0 oViL [Ti=18mA | 24
3.0 lo=-24 mA 22
VoL |Low Level Output Voltage 2.7t03.6 10=100 pA 0.2
27 Vi=ViH | I=12mA 0.4 Vv
3.0 oVie [T i=18mA 04
3.0 l0=24 mA 0.55
I Input Leakage Current 2.7t03.6 V), =Vcc orGND +5 MA
liHowpy | Input Hold Current 3 Vi=0.8V 75 HA
V=2V -75
3.6 Vi=0t03.6V +500
loz 3 State Output Leakage Current 2.7t03.6 V,=VigorV,. +10 MA
Vo =0t0 3.6V
lot Power Off Leakage Current 0 Vi orVo =0t03.6V 10 MA
lcc Quiescent Supply Current 2.7t03.6 V; =Vcc orGND 20
ViorVo=Vccto 3.6V +20 WA
Alcc  |ICC incr. per input 2.7t03.6 V4 =Vcce-0.6V 750 pA
DC SPECIFICATIONS (2.3V < Vcc < 2.7V unless otherwise specified)
Symbol Parameter Test Conditions Value Unit
Vce -40 to 85 °C
V) Min. Max.
ViH High Level Input Voltage 231027 16 \%
Vi Low Level Input Voltage 0.7 \Y
Vou High Level Output Voltage 2.3t02.7 lo=-100 A | Vcc0.2
2.3 VI=ViH | lo=6mA 20 v
2.3 oViL [Mi=12mA | 18
2.3 lo=-18 mA 17
VoL Low Level Output Voltage 2.3t02.7 Vi =Viy 10=100 pA 0.2
2.3 orvy |_lo=12mA 0.4 v
2.3 l0=18 mA 0.6
I Input Leakage Current 2.3t02.7 V| =Vcc orGND +5 PA
liHowpy | Input Hold Current 23 Vi=0.7V 45 HA
V=17V -45
loz 3 State Output Leakage Current 2.3t02.7 V,=VigorV,. +10 MA
Vo =010 3.6V
loff Power Off Leakage Current 0 ViorVo=0t03.6V 10 MA
lcc Quiescent Supply Current 2.3t02.7 V) =Vcc orGND 20
ViorVo=Vccto 3.6V +20 WA
419 (<74




74VCXH16245

DYNAMIC SWITCHING CHARACTERISTICS (Ta = 25°C, Input tr = t = 2.0ns, CL = 30pF)

Symbol Parameter Test Conditions Value Unit
Vcc Ta =25°C
(V) Min. | Typ. [Max.
Voip |Dynamic Peak Low Voltage Quiet 25 ViL=0V 0.6 v
Output (note 1, 3) 33 Vin=Vce 08
Vorv |Dynamic Valley Low Voltage Quiet 25 ViL=0V -0.6 v
Output (note 1, 3) 33 ViH=Vcc .08
Vonv |Dynamic Valley High Voltage Quiet 25 ViL=0V 1.9 v
Output (note 2, 3) 33 ViH=Vcc 2.2
1) Number ofooutputs defined as”n”. Measured with"n-1" outputs switching from HIGH to LOW or LOW t o HIGH. The remaining output is measured in

the LOW state.

2) Number ofoutputs defined as”n”. Measured with”n-1" outputs switching from HIGH to LOW or LOW t 0 HIGH. The remaining output is measured in

the HIGH state.
3) Parameters guaranteed by design.

AC ELECTRICAL CHARACTERISTICS (CL =30 pF, RL =500 Q, Inputt; = t = 2.0 ns)

Symbol Parameter Test Condition Value Unit
Vce Waveform -40 to 85 °C
(V) Min. [Max.
tpLH Propagation Delay Time 2.3t02.7 1 1.0 3.2 ns
tPHL 3.0t03.6 08 | 25
tpa  |Output Enable Time 2.3t02.7 5 1.0 4.9 ns
oz 3.0t0356 08 | 38
tprz Output Disable Time 2.3t02.7 5 1.0 4.2 ns
Pz 3.0t03.6 08 | 37
tosth | Output to Output Skew Time (note 1, 2) 2.3t02.7 0.5 ns
tosHL 3.0t036 0.5
1) Skewis defined as the absolute value of the difference between the actual propagation delay for any twooutputs of the same device switching inthe
same direction, either HIGH or LOW (tostH = |tPLHm - trLHr, tosH. = [tPHLM - tpHLA)
2) Parameter guaranteed by design
CAPACITIVE CHARACTERISTICS
Symbol Parameter Test Conditions Value Unit
VCC TA =25 OC
(V) Min. | Typ. |Max.
CiN Input Capacitance 2.50r 3.3 Vin=0VorVee 4 pF
Cour |Output Capacitance 250r 3.3 Vin=0VorVee 8 pF
Cpp |Power Dissipation Capacitance (note 1) | 2.50r 3.3 fin=10MHz 28 pF
ViN=0VorVce

1) Cpp isdefined as the value of the IC’sinternal equivalent capacitance whichis calculated fromthe operating current consumption without load. Average
operting current can be obtained by the following equation. Ic(opr) = Cpp* Ve fin + Icc/16 (per circuit)

J
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74VCXH16245

TEST CIRCUIT
Vee
T O——6Y or 2V¢¢
R (O—O0PEN
PULSE PN ) O—6ND
GENERATOR O D.UT. O I
Ry l T R
- SC11690
TEST SWITCH
tpLH, tPHL Open
tpzL, trz (Vcc = 3.0 to 3.6V) 6V
tpzL, trLz (Vcc =2.3102.7V) 2Vce
tpzn, tPHz GND
CL =30 pF orequivalent (includes jigand probe capacitance)
RL =R1=500Q orequivalent
Rt = Zour of pulse generator (typically 50Q)
WAVEFORM SYMBOL VALUES
Symbol Vcc
3.0 to 3.6V 2.3to 2.7V
ViH 2.1V Vee
Vum 1.5v Vcd2
Vx VoL +0.3V VoL +0.15V
\'2% Von-0.3V Von-0.15V
6/9 ‘1’




74VCXH16245

WAVEFORM 1: PROPAGATION DELAYS (f=1MHz; 50% duty cicle)

2.0ns 2.0ns
V
nAn 90% A H
Vi VM
10% -~ OV
teLK «— TPHL
- Vou
nYn 90%
Vi Vi
10% \\_ VoL

SC11670

WAVEFORM 2: OUTPUT ENABLE AND DISABLE TIME (f=1MHz; 50% duty cicle)
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74VCXH16245

TSSOP48 MECHANICAL DATA

mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 11 0.433
AL 0.05 0.10 0.15 0.002 0.004 0.006
A2 0.85 0.9 0.95 0.335 0.354 0.374
b 0.17 0.27 0.0067 0.011
c 0.09 0.20 0.0035 0.0079
D 12.4 125 12.6 0.408 0.492 0.496
E 7.95 8.1 8.25 0.313 0.319 0.325
E1 6.0 6.1 6.2 0.236 0.240 0.244
e 0.5BSC 0.0197 BSC
K 0° 4° 8° 0° & 8°
L 0.50 0.60 0.70 0.020 0.024 0.028
{ { {
A2
(Inlalalal) A ;
= = = = K%’ L
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74VCXH16245

Information furnished is believed to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is
granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this publication are
subject to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products
are not authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is a trademark of STMicroelectronics

11999 STMicroelectronics — Printed in Italy — All Rights Reserved
STMicroelectronics GROUP OF COMPANIES

Australia - Brazil - Canada - China - France - Germany - Italy - Japan - Korea - Malaysia - Malta - Mexico - Morocco - The Netherlands -
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A.
http://www.st.com
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