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High Speed CMOS 3.3V
18-Bit Registered

QS74LCX16501

QuaLmmy 3

SEMICONDUCTOR, INC. Transceivers

FEATURES/BENEFITS DESCRIPTION

* 5V tolerant inputs and outputs The LCX16501 is an 18-bit registered bus trans-
* Industry standard pinouts ceiver with three-state outputs that are ideal for
* 10pA lecq quiescent power supply current driving address and data buses. These high-speed,
* Hot insertable low-power registered transceivers combine D-type
* 2.0V - 3.6V V¢ supply operation latches and D-type flip-flops to allow data flow in
s +24mA balanced output drive transparent, latched and clocked modes. The 3.3V
* Meets or exceeds JEDEC Standard 36 LCX family features low power, low switching noise,

specifications
tpD = 46ns
Input hysteresis for noise immunity
Multipie power and ground pins for low noise
Operating temperature range:
—40°C to +85°C
Latch-up performance exceeds 500mA
ESD performance:
Human body model > 2000V
Machine model > 200V
Packages available:
56-pin TSSOP
56-pin SSOP

and fast switching speeds for low power portable
applications as well as high-end advanced worksta-
tion applications. 5V tolerant inputs and outputs
allow this LCX product to be used in mixed 5V and
3.3V applications. Easy board layout is facilitated by
the use of flow-through pinouts and byte enable
controls provide architectural flexibility for systems
designers. To accommodate hot-plug or live inser-
tion applications, of this product is designed not to
load an active bus when V. is removed.

Figure 1. Functional Block Diagram
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Figure 2. Pin Configuration
(All Pins Top View)

SSOP, TSSOP
OEAB [} 1 ~ spano
LEAB ]2 55 0 ctkag
a1 []3 54 [] B1
GND [] 4 53[1 GND
A2 []s5 52 g B2
A3 E 6 5t [1 B3
Vee 7 50 [ Vee
a4 (]s 491 B4
as ]9 885
A6 []10 7[]B6
GND ] 11 46 [] GND
A7 ]2 s er . _
AB E 1 “ % B8 Table 1. Pin Description
A9 14 a3l BY -
ato [ 15 2] 810 Name Description
A1 16 a1 fi B11 OEAB | A-to-B Output Enable Input
A2 17 40 [ B12 — -
GND [] 18 33 0 GND OEBA | B-to-A Output Enable Input (Active Low)
A13 [E: ;g 3 [l B13 LEAB | A-to-B Latch Enable Input
14 14
e o 7B o LEBA | B-to-A Latch Enable Input
Vo [ 22 351 Voo CLKAB | A-to-B Clock Input
we gz uPee CLKBA | B-to-A Clock Input
GND [ 25 32 [] GND Ax A-to-B Data Inputs or B-to-A 3-State Outputs
_A18 E 2 51l 818 Bx B-to-A Data Inputs or A-to-B 3-State Outputs
OEBA [ 27 30 {1 CLKBA
LEBA [] 28 29 [1 aND
Table 2. Function Table
Inputs QOutputs
OEAB | LEAB CLKAB Ax Bx
L ‘ X X X z
H j H X L L
H ? H X H H
H L 7 L L
H ' L 1 H H
H L H X B®
H L L X B8®
Notes:

1. A-to-B data flow is shown. B-to-A data flow is similar but uses OEBA, LEBA, and CLKBA.
2. Output level before the indicated steady-state input conditions were established.
3. Output level before the indicated steady-state input conditions were established, provided that CLKAB was LOW

before LEAB went LOW.
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Table 3. Capacitance

Symbol Pins Typ Unit Conditions
Ci Input Capacitance 7.0 pF Vin =0V, Vour =0V, f = 1IMHz
Cio I/O Capacitance 8.0 pF Vin =0V, Vo =0V, f = 1MHz
Crp Power Dissipation 25 pF Vee =33V, Viy=0o0r V¢
Capacitance f = 10MHz

Note: Capacitance is characterized but not production tested.

Table 4. Absolute Maximum Ratings

Supply Voltage to Ground ............ccocovvmrenicie e ~0.5V to +7.0V
DC Output Voltage Vot
Outputs HIGH-Z ... e -0.5V to +7.0V
Outputs Active ............. ... =0.5V t0 V¢ +0.5V

DC Input Voltage Viy ..o ... 0.5V t0 +7.0V
DC Input Diode Current with Vi < 0 .o ~-50mA
DC Output Diode Current

V0 € 0 e -50mA

V0 3 Vo0 i e +50mA
DC Output Source/Sink Current (Igpflor) «ovvveeiiin e +50mA
DC Supply Current per Supply Pin.....ccccoveeiiciiiic e +100mA
DC Ground Current per Ground Pin..........c....ccoo v +100mA
Tgre Storage Temperature ..o -65° to +150°C

Note: Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may
cause permanent damage to this device resulting in functional or reliability type failures.

Table 5. Recommended Operating Conditions

Symbol Parameter Min Max Unit
Vee Supply Voltage, Operating 20 3.6 \
Supply Voltage, Data Retention Only 1.5 3.6
Vin Input Voltage 0 55 Vv
Vour Output Voltage in Active State 0 Vee v
Output Voltage in "OFF" State 0 55
low/loL Output Current Ve =3.0-3.6V — 124 mA
: Vee =27V — +12
AYAV - Input Transition Slew Rate — 10 ns/V
Ta . Operating Free Air Temperature -40 +85 °C
MDSL-00236-01 QUALITY SEMICONDUCTOR, INC. 3-45
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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 Alf Inputs 2.0 — — v
Vi input LOW Voltage Logic LOW for Ail inputs — — 0.8 \%
Vou | Output HIGH Voltage | Ve = 2.7V, Iy = ~100pA Vee—0.2 — - \%

Voo = 2.7V, gy = ~12mA 2.2 — —
Ve = 3.0V, oy =-18mA 24 — —
Voo = 3.0V, Iy =-24mA 22 — —
Voo Output LOW Voitage Vee = 2.7V, g, = 100pA — —_— 0.2 \
Voo =27V, g = 12mA — — 04
Voo = 3.0V, I = 16mA — —_— 0.4
Voo = 3.0V, Ig. = 24mA — — 0.5
AV | Input Hysteresis® Vin — Vi for All Inputs - 150 — mv
i Input Leakage Current | V) =0V, V, =55V — — +1.0 | pA
loz High-Z I/O Leakage Vo =0V, Vg =55V — — 1.0 | pA
Vi=VyorVy
los Short Circuit Current3 | Vo = 3.6V, Vo = GND -60 — | ~240 | mA
lorr | Power Off Leakage Ve =0V, Vior Vg = 5.5V — — 10 HA
Vik input Clamp Voltage Vee= 2.7V, iy =-18 mA — -07 | -1.2 \

Notes: 1. Typical values are at Voo = 3.3V, and T, = 25°C.
2. These parameters are guaranteed by characterization but not production tested.
3. 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 Conditions(" Typ@ | Max | Unit
lee Quiescent Power Voo = 3.6V, Freq. =0 0.1 10 pA
Supply Current Vin=GND or Ve
Al Supply Current per | Ve = 3.6V, 2.0 30 | pA
Input @ TTL HIGH Vin = Vg ~0.6VE
lecp Supply Current per | Voo = 3.6V, Outputs Open | Viy= Ve 100 130 | pA/
Input per MHz® One Bit Toggling Vi = GND MHz

@ 50% Duty Cycle
OEAB = OEBA = V¢

LEAB = GND
le Total Power Vee = 3.6V, Outputs Open | Viy=Vc-0.6V mA
Supply Current® One Bit Toggling Vi = GND 0.5® | 0.86

@ 50% Duty Cycle
fcp = 10MHz (CLKAB)
OEAB = OEBA = V¢

LEAB = GND

f, = 5MHz

Vee = 3.6V, Outputs Open | V= V—0.6V mA
Eighteen Bits Toggling Vin=GND 466 | 6.2

@ 50% Duty Cycle
fce = 10MHz (CLKAB)
OEAB = OEBA = VCC
LEAB = GND

f, = 2.56MHz

Notes:

1.

oo hkwN

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 Vo or GND.

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

. Values for these conditions are examples of the Icc formula. These limits are guaranteed by design but not tested.

- e = louiescent + linputs + Ipynamic:

le =locg + Algg DyNr + leep T No.

leco = Quiescent Current (locy, locr, and leez).

Alec = Power Supply Current for a TTL-High input (Vi = Ve —-0.6V).

Dy, = Duty Cycle for TTL High Inputs.

Nt = Number of TTL High Inputs.

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

No = Number of QOutputs Switching.

Table 8. Dynamic Switching Characteristics("

Symbol | Parameter Conditions Vee | Ta=25°C | Units
(V) | Typical

Vorp | Quiet Output Dynamic Peak Vi | C = 50pF, Vi, =3.3V,V =0V | 3.3 0.8

Vowv | Quiet Output Dynamic Valley Vg, | C, = 50pF, Vi = 3.3V, V =0V | 3.3 08

Note:

1.

Characterized but not production tested.
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Table 9. Switching Characteristics Over Operating Range
Industrial Temperature Range, T, = —40°C to +85°C
Cioap = 50pF, R gap = 500Q unless otherwise noted.

LCX16501 LCX16501C
Vee 33203V | Ve =27V® |V =3.310.3V
Symbol | Description® Min. Max. | Min. | Max. | Min. | Max. Unit
fuax | CLKAB or CLKBA 170 — — — 170 — MHz
Frequency®@
tp | Propagation Delay 1.5 6.0 1.5 7.0 1.5 4.6 ns
tory | Axto Bx or Bx to Ax
tpy, | Propagation Delay 1.5 7.0 1.5 8.0 15 53 ns
tey | LEBA to Ax, LEAB to Bx
try, | Propagation Delay 1.5 6.7 1.5 8.0 1.5 53 ns
teey | CLKBA to Ax, CLKAB to Bx
tozy | Output Enable Time 1.5 7.2 1.5 8.2 1.5 5.6 ns
toz. | OEBA to Ax, OEAB to Bx
tenz | Output Disable Time® 1.5 7.0 1.5 8.0 1.5 52 ns
toy | OEBA to Ax, OEAB to Bx
tgy | Setup Time HIGH or LOW 25 — 3.0 — 3.0 — ns
Ax to CLKAB, Bx to CLKBA
ty Hold Time HIGH or LOW 0 — 0 — 0 — ns
Ax to CLKAB, Bx to CLKBA
tsy [Setup Time | Clock LOW 25 — 25 — 1.5 — ns
HIGH or Low
Axto LEAB | Clock HIGH | 2.5 -— 25 — 2.0 —_— ns
Bx to LEBA
ty Hold Time HIGH or LOW 15 — 15 — 15 — ns
Ax to LEAB, Bx to LEBA
tw Pulse Width@ 3.0 — 3.0 — 3.0 — ns
tekoy | Output Skew® — 05 — 0.5 — 05 ns

Notes:

1. See test circuit and waveforms. Minimum Limits are guaranteed but not tested on Propagation Delays.

2. Guaranteed by characterization.

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

Figure 3. Test Circuit SWITCH POSITION

Test Switch
Voo 5000 Open Drain
1 0—0 60V | Disable LOW BV
Vin DUT Vout Enable LOW
Pulse Y Disable HIGH | GND
Generator J- Enable HIGH
Ry 50pF c 500Q Al Other Inputs | Open
—l_ _L I DEFINITIONS:

- €, = Load capacitance: ircludes jig and probe capacitance.
- - Ryt = Termination resistance: should be egual to Zoyr of the
Pulse generator.

Figure 4. Setup, Hold, and Release Timing Figure 6. Pulse Width

b)) 4
Sy -High-
Data C . Low-High-Low Yo N 15V
mot A4 RAATTT 1.5V Puise
v 1y b [ Y]

Ly
Timing e High-Low-High |
nput (ETETIURION TN 1.5V Puise .45V
- oV e |
trpn W
Asynchronous Cortrol s e ey
Preset, Clear, Etc. N -

Synchronous Control (78 AV

Preset. Glear >( ; \éx ,,,,, 18V

Clock Enable, Bl £V tau ' vl R
P"——“’i"—‘"’4

Figure 5. Enable and Disable Timing Figure 7. Propagation Delay

Controt 3v

e [ PUMUN—— D e av
lnput / v Same Phase |/ N FOUR 15v
ov iti 1
8 input Transition ov
pzL. [
Output —\ 3.ov ez 3.0V e U REEEEEEEEEES \’/m
Normaily Switch 1.5V owpt A Ko 15y
0.3V Vs
Low Closed \ >C> _ VoL oL
. tonz Opposite Phase
Output Pz Switch /—-88 =5 Vou Input Transition
Normally Open 1.5V
High N V] ov
Notes:
1. Input Control Enable = LOW and input Control
Disable = HIGH.

2. Puise Generator for Ali Pulses: Rate < 1.0MHz;
Zoyr S 50%; 1, tg < 2.5ns.
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