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QuALITY

SEMICONDUCTOR, INC.

High-Speed CMOS 3.3V QS74LCX162H543
16-Bit Latched Transceiver with
Bus Hold and Output Resistor

FEATURES/BENEFITS DESCRIPTION

» 5V tolerant inputs and outputs The LCX162H543 is a 16-bit latched bus transceiver
* Industry standard pinouts with three-state outputs that is ideal for driving ad-
+ 25Q Series resistor for low switching noise dress and data buses. Two independent 8-bit D-type
+ Bus Hold feature holds last active state during latched transceivers are used with separate input

3-state operation

and output control to permit independent control of

* 10uA lcq quiescent power supply current dataflow in either direction. The QS74LCX162H543
» Hot insertable

+ 2.0V —3.6V V; supply operation

with integrated output resistor is ideally suited for low
noise environments where reduced output over-

+ £12mA balanced output drive shoot and undershoot are critical requirements. Bus
+ Meets or exceeds JEDEC Standard 36 Hold circuitry on the data inputs retains the last

specifications active state during 3-state operation, eliminating the
* tpp = 6.0ns (transparent mode) needforexternalpull-upresistors. The 3.3 XPlus
+ Input hysteresis for noise immunity family features low power, low switeh and
+ Multiple power and ground pins for low noise fast switching speeds fo - appli-

+ Operating temperature range: cations as well as_higl
—40°C to 85°C - o

+ Latch-up performance exceeds 500mA

+ ESD performance:
Human body model > 2000V
Machine model > 200V

+ Packages available:
56-pin TSSOP
56-pin SSOP _

: ed workstation
nputs and outputs allow

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, this product is designed notto load
an active bus when V. is removed.

Figure 1. Functional Block Diagram
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QS74LCX162H543

Figure 2. Pin Configuration
(All Pins Top View)

SSOP, TSSOP
N L= N
10EAB [] 56 [1 1OEBA
1LEAB [] 2 55 [1 1LEBA
1CEAB [] 3 54 [1 1CEBA
GND [] 4 53 [1 GND
1A1 [5 52 [] 1B1 ) L
1a2 s 51 [ 182 Table 1. Pin Description
\1/22 E ; ig %Ygg Name | Description
1A4 [ 9 480184 xOEAB | A to B Output Enable Inputs (Active LOW)
1A5 E 10 47 % 1B5 xOEBA | B to A Output Enable Inputs (Active LOW)
GND [ 11 46 [1 GND —
1a6 [ 12 5[ 186 xCEAB | A to B Enable Inputs (Active LOW)
1A7 [] 13 441187 xCEBA | B to A Enable Inputs (Active LOW)
;2:3 E 12 22 %;::3 xLEAB | A to B Latch Enable Inputs (Active
oA2 [ 16 41 [ 282 xLEBA | B to A Latch Enable Inputs
2A3 [ 17 40 [ 2B3 xAX A to B Data Inputs o
GND [] 18 39 GND B
2A4 [0 19 38 [12B4
2A5 [] 20 37 d 285
2A6 [] 21 36 [1 2B6
Vee [ 22 35 1 Vee
2A7 [ 23 34
2A8 [] 24
GND [J 25
2CEAB [] 26

Latch Output
Inputs Status Buffers
xCEAB | xLEAB | xOEAB | xAxto xBx xBx
H X X Storing High-Z
X H X Storing X
X X H X High-Z
L L L Transparent Current A Inputs
L H L Storing Previous™ A Inputs

LT Before xLEAB LOW-to-HIGH Transition

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’'t Care
2. A-to-B data flow shown: B-to-A flow control is the same, except using xCEBA, xLEBA, xOEBA
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Table 3. Capacitance

Symbol Pins Typ Unit Conditions
Cn Input Capacitance 7.0 pF Vin=0V, Vo1 =0V, f=1MHz
Cio I/0O Capacitance 8.0 pF Viy=0V, Vot =0V, f=1MHz
Cpp Power Dissipation 25 pF Vee =3.3V, Vy=0or Vg,
Capacitance f=10MHz
Note: Capacitance is characterized but not production tested.
Table 4. Absolute Maximum Ratings
Note: St t
Supply Voltage to Ground ... -0.5Vto 7.0V th::thosrzSﬁ;ZdQLen%z;
DC Output Voltage Vg1 ABSOLUTE MAXIMUM
Outputs HIGH-Z ...........ccooiiiiiiii e —0.5V to 7.0V | RATINGS may cause
OULPULS ACHIVE ...t —0.5V {0 Vo + 0.5V Ph‘?rmda”‘?”t dama
DC Input Voltage Vi ..o -0.5Vto 7.0V $Ulr?0ti§r\]nce -
DC Input Diode Current with V< 0 ..., -50mA
DC Output Diode Current
Vo <0 o
Vo > VCC .........................................
DC Output Source/Sink Current (I,
DC Supply Current per Supply Pi
DC Ground Current per Ground
Tgrg Storage Temperature ...

Table 5. Recommended Operating Conditions

Symbol Parameter Min Max Unit
Vee Supply Voltage, Operating 2.0 3.6 A
Supply Voltage, Data Retention Only 1.5 3.6
Vin Input Voltage 0 5.5 \
VouT Output Voltage in Active State 0 Voo \Y
Output Voltage in "OFF" State 0 55
lor/lol Output Current Ve =3.0-3.6V — +12 mA
Voo =2.7V — 16
At/Av Input Transition Slew Rate — 10 ns/V
Ta Operating Free Air Temperature —40 85 °C
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Table 6. DC Electrical Characteristics Over Operating Range
Industrial Temperature Range, T, = —40°C to 85°C

Symbol | Parameter Test Conditionst Min Typ@ | Max |Unit
Viy Input HIGH Voltage Logic HIGH for All Inputs 20 — — \Y
\" Input LOW Voltage Logic LOW for All Inputs — — 0.8 \Y
VOH OUtpUt HIGH V0|tage VCC = 27V, IOH = —1 OOMA VCC —02 - - V

VCC = 30V, IOH = —12mA 24 - -
VCC = 30V, IOH = —18mA 22 - -
VoL Output LOW Volitage Vee =27V, I = 100pA — — 0.2 A
VCC = 30V, IOL = 12mA - - 055
VCC = 30V, IOL = 18mA - - 08
Rout | Output Resistance Voo =3.0V, g =12mA — 28 — Q
AV~ Input Hysteresis® V14 — Vqy for All Inputs — 150 — mV
I, Input Leakage Current | V, =0V, V, =55V — — +1.0 | pA
Input Current Vee=3.6V,Vy=0Vor V=V — — 50 pA
llgy| | Input High or Low
Bus Hold Inputs©4) Voo =3.6V,08V <V <2.0V pA
lgHH Bus Hold Sustaining Voo =3V Viy=2.0V pA
Current
lgHL Bus Hold Inputs pA
loz High-Z 1/0 Leakage® +1.0 | pA
los Short Circuit Current¢ —60 — —200 | mA
Current Drive® 40 — — mA
VCC = OV, V| or Vo = 55V - - 10 MA

. For cenditions shown as Min. or Max. use appropriate value specified under Recommended Operation Conditions

for the applicable device type.

2. Typical values are at V- =3.3V and T, = 25°C.
3. These parameters are guaranteed by characterization, but not production tested.
4. Pins with Bus Hold are identified in the Pin Description.
5. An external driver must provide at least | Igy | during transition to guarantee that the Bus Hold input will
change state.
6. 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

ICC

Quiescent Power
Supply Current

Ve =3.6V,Freq. =0

0.1 10

Supply Current per
Input @ TTL HIGH

VCC = 36V,

Control Inputs

30

V|N = VCC —OGV(S)

Bus Hold Inputs

500

ICCD

Supply Current per
Input per MHz®

Ve = 3.6V, Outputs Open
One Bit Toggling

@ 50% Duty Cycle
xCEAB, xOEAB and
XxLEAB = GND

VIN=VCC

100

uA/
MHz

Total Power
Supply Current®)

Ve = 3.6V, Outputs Open
One Bit Toggling

@ 50% Duty Cycle
f=10MHz, XCEBA = V¢
xLEAB, xCEAB and
xOEAB = GND

0.5®)

1.08

mA

Notes:
1.

@0k

For conditions shown as Min. or May

lc = lcca + Alge DyNt + oo f No.
lccq = Quiescent Current (lgg, leen, and leez)-
Alcc = Power Supply Current for a TTL-High Input (V|y = Ve —0.6V).

Dy = Duty Cycle for TTL High Inputs.

N+ = Number of TTL High Inputs.
lccp = Dynamic Current Caused by an Input Transition Pair (HLH or LHL).
f = Average Switching Frequency per Output.

No = Number of Outputs Switching.

Ve = 3.6V, Outputs Open
Sixteen Bits Toggling

@ 50% Duty Cycle
f = 2.6MHz, xCEB
xLEAB, xCEAB &

nputs at Vg or GND.
irectly testable, but is derived for use in total power supply calculations.

Table 8. Dynamic Switching Characteristics®™

VCC TA = 2500
Symbol | Parameter Conditions (V) | Typical | Units
Voip | Quiet Output Dynamic Peak Vo, | C, =30pF, V|, =3.3V,V, =0V 33 0.8 \
Vouy | Quiet Output Dynamic Valley V, | C, = 30pF, V|, =3.3V, V| =0V 3.3 0.8 \
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.
Coap = 30pF, R, oap = 500€2 unless otherwise noted.

Ve =3.3+£0.3V| Ve =27V
Symbol | Description® Min Max | Min | Max | Unit

tonL Propagation Delay Transparent Mode | 1.5 6.0 1.5 7.0 ns
oLy xAx to xBx or xBx to xAx

tonL Propagation Delay 1.5 7.0 1.5 8.0 ns
oL XLEBA to xAx, xXLEAB to xBx
tozn Output Enable Time 1.5 8.0 15 9.0 ns

toz xOEBA or xOEAB to xAx or xBx,
xCEBA or xCEAB to xAx or xBx

ton2 Output Disable Time® 15 6.5 1.5 7.5 ns
to1 7 XxOEBA or xOEAB to xAx or xBx,
XxCEBA or xCEAB to xAx or xBx

tsy Setup Time HIGH or LOW 2.0 — 20 — ns
xAx or xBx to xLEBA or xXLEAB

ty Hold Time HIGH or LOW _ 2.0 —
xAx or xBx to xLEBA or xXLEAB

tw Pulse Width LOW®

tsko) | Output Skew®

Notes:
1. Minimums guaranteed but not teste
2. Guaranteed by characterization
3. Skew between any two outpu

This parameter is g

kage switching in the same direction.
aracterization but not production tested.
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TEST CIRCUIT AND WAVEFORMS

Figure 3. Test Circuit

SWITCH POSITION

Test Switch
Voo 500Q Open Drain
| O0—0 6.0V | Disable LOW 3%
V|N DUT VOUT Enable LOW
Pulse ' Disable HIGH GND
Generator J_ Enable HIGH
30pF cL 500Q All Other Inputs | Open

DEFINITIONS:

C. = Load capacitance: includes jig
and probe capacitance.

Rt = Termination resistance: should be
equal to Zoyr of the Pulse generator.

Figure 4. Setup, Hold, and Release Timing Figure 6. Pulse Width
Data 4 7 v Low-High-Low \
=% KR
tREM W | T ov
L — | 3v igh-Low-Hi
Tllrrr:;)nu% ________________________________ 15v High LOWP':EZ 1.5V

Asychronous Control
Preset, Clear, Etc.

tRE’\W

J)
148

Sychronous Control
Preset, Clear,
Clock Enable, Etc.

X/_/

and Disable Timing

Figure 7. Propagation Delay

Control av av
Input /
e 1.5V Same Phase 1.5V
ov Input Transition ov
TpLH | tPHL
tpzL v
Output 3.0V OH
Normally ' T 3.0V o/ R 1.5Y
Low Switch \ v
Closed _\1'5\/ » [o3v_ VoL IpLH | tpHL SSL
Opposite Phase
tpz I-—. | 4 Input Transition 1.5V
Switch /—\’8——_\ o3y VoH ov
Output Open A 1.5V q
Normally ov ov
High
Notes:
1. Input Control Enable = LOW and Input Control
Disable = HIGH.
2. Pulse Generator for All Pulses: Rate < 1.0MHz;
Zoyt <50Q; t, tg < 2.5ns.
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