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High Speed 3.3V CMOS QS74LCX4X245

32-Bit Transceiver
QuaLrTy
SEMICONDUCTOR, INC.
FEATURES/BENEFITS DESCRIPTION
* 32-bit function compatible to the 74L.CX245 The LCX4X245 is a 32-bit non-inverting transceiver
* 5V tolerant inputs and outputs with three-state output that is useful for bus-oriented
* 40uA I quiescent power supply current applications. The Transmit/Receive (T/R) input de-
* Hot insertable termines the direction of data flow, whether from Atc
+ 2.0V-3.8V V. supply operation BorBto A, and the Output Enable (OE) inputs enable
+ +24mA balanced output drive the selected port for output. The 3.3V LCX family
« Power down high impedance inputs and outputs ~ features low power, low switching noise, and fast
* Meets or exceeds JEDEC 36 specifications switching speeds for low power portable applications
* top=5.0ns as well as high-end, advanced workstation applica-
* input hysteresis for noise immunity tions. 5V tolerant inputs and outputs allow this LCX
L

—40°C to +85°C

Operating temperature range:

* Latch-up performance exceeds 500mA
* ESD performance:
Human body model > 2000V
Machine model > 200V

product to be used in mixed-voltage applications.
The MillipaQ 80-pin small outline package provides
the smallest possible footprint while also offering an
easy layout flow-through, dual-in-line format.

Figure 1. Functional Block Diagram
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Figure 2. Pin Configuration
(All Pins Top View)
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T/Ro [ 1 80[1 Veo
A0 ]2 791 OEo
A1 []3 78{] BO
2:23 E Z Ziéll g; Table 1. Pin Description
a4 e 7500 B3 Name VO | Description
As 17 7411 B4 A YO | DataBus A
A6 []8 73[1 B Bi /O | Data Bus B
A7 é 9 721 B6 TR0 I | Direction for A/B7-A/B0
GND (4 10 71 B7 TR || Direction for A/B15-A/B8
TR [N 70[] Vee — ——
as O 12 6911 OE1 T/EZ | Direction for A/B23-A/B16
A9 E 13 ss[] B8 T/R3 | | Direction for A/B31-A/B24
A10 [ 14 67[1 B9 OEo I | Output Enables for A/B7-A/BO
A1 [} 15 86[] B10 OFE1 { | Output Enables for A/B15-A/B8
A2 [] 16 65[] B11 OE2 | | Output Enables for A/B23-A/B16
A13 Q17 641 B12 OEs | | Output Enables for A/B24-A/B31
A14 [] 18 63[] B13
A15 [] 19 62[1 B14
GND [} 20 61[] B15
T/R2 [] 21 600 Vec
At6 [] 22 59]1 OE2
A7 [ 28 se|1 B16 Table 2. Function Table ~
A1s [] 24 s57[] B17 — . D
Ao [] 25 s61] B18 OEn | TRn | Bus A | Bus B | Function
A20 []26 55[] B19 H X Hi-Z Hi-Z | Disabie
A21 []27 5411 B20 L L | Output | Input | BusBtoBusA
A22 []28 53[] B21 L H Input | Output | Bus Ato Bus B
A23 [] 20 52[] B22
GND [] 30 510 B23
TR3 []3 500 vee
A24 [ 32 49[] OE3
A25 [ 33 481 B24
A26 [] 34 470 B25
A27 []35 46[] B26
A28 [] 36 451 B27
A29 [] 37 4411 B28
A30 ] 38 431 B29
A31 [] 39 42[1 B30
GND [] 40 410 B31
MDSL:00165-01 QUALITY SEMICONDUCTOR, INC. 5-11
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Table 3. Capacitance
Symbol Pins Typ Unit Conditions
Cin Input Capacitance 70 pF Vin=0V, Vour= 0V, f=1MHz
Cio /O Capacitance 8.0 pF Vin=0V, Vgyr=0V. f=1 MHz
Cep Power Dissipation 20 pF Vee=3.3V, V=0V, or V¢
Capacitance f=10 MHz
Note: Capacitance is characterized but not production tested.
Table 4. Absolute Maximum Ratings
Note: Stresses greater than
Supply Voltage to Ground ......c..ccooo v ~0.5Vto +7.0V | those listed under ABSOLUTE
DC Output Voltage Vo MAXIMUM RATINGS may
Outputs HIGH-Z........coooii e ~0.5V to +7.0V cause permanent damage to
QUPULS ACHIVE ..o —0.5V to Vo +0.5V | QSl devices that resuilt in func-
DC INPUt VORAGE Vipye.verevoeeecerrice e -0.5Vto +7.0v | fional or reliability type failures.
DC Input Diode Current with Vi< O . ~50mA
DC Output Diode Current
VOO ot bbb ~50mA
VoPVog i ... +50mMA
DC Output Source/Sink Current (lg./lo,) ... £50mA

DC Supply Current per Supply Pin ...........
DC Ground Current per Ground Pin ...

Torg Storage Temperature ..., -65° to +150°C

Table 5. Recomended Operating Conditions

Symbol Description Min Max Unit
Vee Supply Voltage 2.0 3.6 \
Vin Input Voltage 0 5.5 \
Vour Qutput Voltage in Active State 0 Vee \'
Vour Output Voltage in "OFF" State 0 55 \
lon/foL Output Current Ve = 3.0~ 3.6V — 12 mA
Vg = 2.7V — +6
AVAV Input Transition Slew Rate — 10 ns/V
Ta Ambient Temperature Range -40 +85 °C
5-12 QUALITY SEMICONDUCTOR, INC. MDSL-00165-01
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Table 6. DC Electrical Characteristics Over Operating Range
Industrial Temperature Range, T, = —40°C to +85°C.

Symbol | Parameter Test Conditions™ Min Typ» Max Unit
Viu Input HIGH Voltage Logic HIGH for All Inputs 20 — - v
Vi Input LOW Voltage Logic LOW for All Inputs —_ — 0.8 \
Vou Output HIGH Voltage Vee =27V, lgy ==100pA | Vge—02| — - \%

Vee = 2.7V, lgy = —12mA 22 — —
Ve = 3.0V, lgy = —18mA 24 — —
VCC = 30\/, IOH = —24mA 22 — sl
VoL Output LOW Voltage Voo = 2.7V, g, = 100pA - — 0.2 v
VCC = 27V, |o|_ = 12mA — — 04
VCC = BOV, IOL = 16mA — - 04
Ve = 3.0V, g, =24mA — — 0.5
AVy Input Hysteresis® Vi — Vaw for All inputs — 150 —_ mV
Hoz | | Off-State Output Voo = 3.6V, Vo =0V, — — 1 uA
Current (Hi-Z) Vo =5.5V
los Short Circuit Current@.4 Voo = 3.6V, Vour = GND ~60 — -240 mA
Vik Input Clamp Voltage Ve = 2.7V, Iy = —18mA — -07 -1.2 \Y
I Input Leakage Current V=0V, V=55V — — +1.0 pA
Vee = 3.6V
lorr Power Off Leakage Ve = 0V, V, 0or Vg = 5.5V —_— — 10 pA
Notes:

1. For conditions shown as Max. or Min. use appropriate value specified under Recommended Operating Conditions

for the applicable device type.
2. Typical values are at Vo= 3.3V and T, = 25°C.
3. These parameters are guaranteed by characterization, but not production tested.
4. Not more than one output should be tested at one time. Duration of test should not exceed one second.
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Table 7. Power Supply Characteristics

Symbol | Parameter Test Conditionst" Typ® | Max | Unit
lee Quiescent Power Ve =3.6,Freg=0 04 | 40 nA
Supply Current Vin = GND or Vg
Alee Supply Current per Vee = 3.6V —_ 30 HA
Input @ TTL HIGH® | V|y=Vc-0.6V, Freq=0
lcep Supply Current per Vee = 3.6V, Outputs Open 50 75 nA/
Input per MHz* One Bit Toggling @ 50% Duty Cycle MHz
xOE = GND
Ic Total Power Vee = 3.6V, Outputs Open | Vi = V0.6V | 0.5G [ 0.8® | mA
Supply Current® One Bit Toggling Vi = GND
@ 50% Duty Cycle
OEx = GND, f= 10MHz
Ve = 3.6V, Outputs Open | Vi = V0.6V [ 4.0 | 685 | mA
Thirty-two Bits Toggling Vi = GND
@ 50% Duty Cycle
OEx =GND, f=25MHz

Notes:

1.

DO WN

For conditions shown as Min. or Max., use the appropriate values specified under Recommended Operating Conditions
for applicable device type.

. Typical values are at V¢ = 3.3V, +25°C ambient.

. Per TTL driven input. All Other Inputs at V¢ or GND.

. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations.

. Values of these conditions are examples of the i formuta. These limits are guaranteed by design but not tested.
- o = lauescent + Inputs + loynamic:

le = leca + Algg DuNy + leep fNo.

locq = Quiescent Current {leq,, loon, and lgez).

Al = Power Supply Current for a TTL-High Input (Vi = Voo~ 0.6V).

Dy, = Duty Cycle for TTL High Inputs.

Nt = Number of TTL High Inputs.

lzep = Dynamic Current Caused by an input Transition Pair (HLH or LHL).
f = Average Switching Frequency per Output.

Ng = Number of Outputs Switching.

Table 8. Dynamic Switching Characteristicst"

VCC TA = 25°C
Symbol | Parameter Conditions (V)| Typical |Units
Vore Quiet Output Dynamic Peak Vo, | C_ =50pF, V|, =33V, V, =0V | 3.3 0.8 \'
Vowv Quiet Qutput Dynamic Valley Vo, | C_=50pF, Vi =3.3V,V, =0V | 3.3 0.8 v
Note:
1. Characterized but not production tested.
5-14 QUALITY SEMICONDUCTOR, INC. MDSL-00165-01
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Table 9. Switching Characteristics Over Operating Range
Industrial Temperature Range, T, = —40°C to +85°C.
Cioap = 50 pF, R_gan = 500€2 unless otherwise noted.

4X245 4X245C
Vec=3.3%203V | Vee=227V@ | Ve =3.310.3V
Symbol | Description® Min Max Min Max Min Max | Unit
touL Propagation Delay 1.5 7.0 1.5 8.0 1.5 5.0 ns
teLH Aito Bi
tezn Output Enable Time 1.5 8.5 1.5 9.5 1.5 6.5 ns
tpz xOE to A/B
tonz Output Disable Time® 1.5 75 1.5 8.5 15 5.2 ns
torz xOE to AB
tozy Output Enable Time® 1.5 85 1.5 9.5 1.5 6.5 ns
tpzL T/Rto A/B
tpHz Output Disable Time® 15 7.5 15 8.5 1.5 5.2 ns
tpLz T/Rto A/B
tsKo) Output Skew® — 0.5 — — — 0.5 ns
Notes:

1 Minimums guaranteed but not tested. See Test Circuit and Waveforms.

2. Guaranteed by characterization.

3. Skew between any two outputs of the same package switching in the same direction. This parameter is guaran-
teed by characterization but not production tested.
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TEST CIRCUIT AND WAVEFORMS

Figure 3. Test Circuit
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Figure 5. Enable and Disable Timing

Control ™ AN "“13:\/
input ov
tez
Cutput 3oy
Normally 4
3
Low : —7 Vo
Qutput e Lo T VYo
Normally
High ov
Notes:

1. input Control Eriable = LOW and input Control
Disable = HIGH.

2. Pulse Generator for All Puises: Rate < 1.0MHz;
Zoyr S 500 1, te< 2.5ns.

50082

SWITCH POSITION

Test Switch
Open Drain
O—0 6.0V | Disable LOW 8V

Enable LOW

Disable HIGH GND
Enable HIGH

Al Other inputs |  Open
DEFINITIONS:

C, = Load capacitance: inciudes jig and probe capacitance.
Ry = Termination resistance: should be equal to Zoyt of the
Pulse generator.

Figure 6. Pulse Width
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Figure 7. Propagation Delay
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