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QuALITY
SEMICONDUCTOR, INC.

High-Speed CMOS 3.3V
16-Bit Register (3-State)
with Bus Hold

QS74LCX16H374
PRELIMINARY

FEATURES/BENEFITS

5V tolerant inputs and outputs

Industry standard pinouts
Bus Hold feature holds last active state during
3-state operation
10pA locq quiescent power supply current
Hot insertable
2.0V-3.6V V supply operation
+24mA balanced output drive
Meets or exceeds JEDEC 36 Standard
C speed performance: tpp = 5.2ns
Input hysteresis for noise immunity
Multiple 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:
48-pin TSSOP
48-pin SSOP

DESCRIPTION

The LCX16H374 is a 16-bit buffered register with
three-state output that is ideal for driving address
and data buses. The output enable (xOE) and clock
(xCLK) controls are organized to operate each de-
vice as two 8-bit registers, or one 16-bit register with
common clock. Easy board layout is facilitated by the
use of flow-through pinouts and byte enable controls
provide architectural flexibility for systems design-
ers. The QS74LCX16H374 provides Bus Hold cir-
cuitry on the data inputs retains the last active state
during 3-state operation, eliminating the need for
external pull-up resistors. The 3.3V LCXPIlus family
features low power, low switching noise, and fast
switching speeds for low power portable applica-
tions as well as high-end advanced workstation
applications. To accommodate hot-plug or live inser-
tion applications, 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
—_ 7/
10E [] 1 48 [1 1CLK
101 [J 2 471 1D1
102 [] 3 46 [1 1D2
GND [ 4 451 GND
103 [} 5 440 1D3
104 [} 6 430 1D4
Voo 07 20V
105 [] 8 411 1D5
106 [] 9 400 1D6
GND [J 10 390 GND
107 [J 11 381 1D7
108 [J 12 371 1D8
201 [] 13 36 [1 2D1
202 [ 14 35 [1 2D2
GND [ 15 34 [1GND
203 [] 16 33[]12D3
204 [ 17 32 [1 2D4
Voo [ 18 31 Voe
205 [] 19 30 [ 2D5
206 [] 20 29 [1 2D6
GND [] 21 28 0 GND
207 [ 22 270 2D7
208 [] 23 26 [1 2Ds8
20E [ 24 25 [1 2CLK

Table 1. Pin Description

Name /0 Description

xDx I Data Inputs (Bus Hold Inputs)
xOx @] Data Outputs

xCLK I Clock Input

xOE I Output Enable

Table 2. Function Table

Inputs Internal | Outputs
xOE xCLK xDx Q Value xOx Function
H X X X Hi-Z Disable Outputs
L T L L L Load Input Data
L T H H H Enable Outputs
H T L L Hi-Z Load Input Data
H T H H Hi-Z Disable Outputs
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Table 3. Capacitance

Symbol Pins Typ Unit Conditions
Cin Input Capacitance 7.0 pF Vin=0V, Vg =0V, f= 1MHz
Cio I/O Capacitance 8.0 pF Vin=0V, Vo r =0V, f=1MHz
Cep Power Dissipation 20 pF Ve =33V, Vy=0o0rV

Capacitance f=10MHz
Note: Capacitance is characterized but not production tested.
Table 4. Absolute Maximum Ratings

Supply Voltage to Ground ............coooveiieiiiiiiiiee e —0.5Vto 7.0V

DC Output Voltage Vot
OUtPUES HIGH-Z ... —-0.5vVto 7.0V
OUPULS ACHIVE ...t —0.5Vio Ve + 0.5V

DC INPUt VOIRAGE Vi oveieeiriir ittt —-0.5Vto 7.0V

DC Input Diode Current with Viy< 0 ..o -50mA

DC Output Diode Current
V9 € 0 e e et eeeas -50mA
V9 3 V0 eeteeemeeateem ettt et sttt et sttt e st et eene e eae st e e et st ene e eeeeneeeaeeeaean 50mA

DC Output Source/Sink Current (Iop/lop) «veevee e +50mA

DC Supply Current per SUpply Pin.........ooooiii e +100mA

DC Ground Current per Ground Pin...........cocooiiiiiiiiiiinieeee e +100mA

Tore Storage TemMpPerature ..........ccoocvvcuveeiiieiec i —65° to 150°C

Table 5. Recommended Operating Conditions

Symbol | Parameter Min Max Unit
Vee Supply Voltage, Operating 2.0 3.6 \Y
Supply Voltage, Data Retention Only 1.5 3.6
Vin Input Voltage 0 55
Vour Output Voltage in Active State 0 Vee \
Vour Output Voltage in “OFF” State 0 55
lon/loL Output Current Voo =3.0-3.6V — 24
Vee =2.7V — +12
AV/Av Input Transition Slew Rate — 10
Ta Operating Free Air Temperature —40 85

Note: Stresses greater
than those listed under
ABSOLUTE MAXIMUM
RATINGS may cause
permanent damage to
this device resulting in
functional or reliability
type failures.
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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 2.0 — — Vv
Vi Input LOW Voltage Logic LOW for All Inputs — — 0.8 Vv
VoL | Output LOW Voltage Vee =2.7V, Ig. = 100pA — — 0.2 \

VCC = 27V, IOL = 12mA - - 04
VCC = 3OV, IOL = 16mA - - 04
VCC = 3OV, IOL = 24mA - - 05
AVt Input Hysteresis® Viin — Vo for All Inputs — 150 — mv
Input Current Ve =36V, Vy=0Vor V=V — — 50 MA
llgy! | Input High or Low
Bus Hold Inputs@4) Vee =3.6V,08V< V<20V — — | 5006 | pA
lgyy | Bus Hold Sustaining Voo =3V Viy=2.0V =75 — — A
Current
ey | Bus Hold Inputs Viy=0.8V 75 — A
I Input Leakage Current V=0V, V, =55V, Vo = 3.6V — — 1.0 | pA
loz High-Z 1/0 Leakage Vo =0V, Vy=55V — — +1.0 | pA
los Short Circuit Current®® | Vo = 3.6V, Vo1 = GND -60 — —-200 | mA
lorr Power Off Leakage Vgo =0V, V,0r Vo =55V — — 10 uA
Vik Input Clamp Voltage Ve =27V, )y =—18mA — 0.7 | 1.2 \Y
Notes:

1.

aorwN

12

For conditions shown as Min. or Max. use appropriate value specified under Recommended Operating Conditions
for the applicable device type.
Typical values are at Vo =3.3V and T, = 25°C.

These parameters are guaranteed by characterization, but not production tested.

Pins with Bus Hold are identified in the Pin Description.
An external driver must provide at least | I, | during transition to guarantee that the Bus Hold input will
change state.
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
lcc Quiescent Power Vee =3.6V, Freq=0 0.1 10 RA
Supply Current Viy = GND or V¢
Al Supply Current per | Voo = 3.6V, Control Inputs 2.0 30 | pA
Input @ TTL HIGH® | V| = Ve 0.6V, Freq=0 |Bus Hold Inputs | — 500 | pA
lcep Supply Current per Ve = 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 | V|y= V0.6V | 056 | 1.08 | mA

Supply Current® One Bit Toggling Viy=GND

@ 50% Duty Cycle
xOE = GND, f=5MHz
fCP = 1OMHZ

Vee = 3.6V, Outputs Open | V=V 0.6V | 2.78 | 8.0® [ mA
Sixteen Bits Toggling Vv = GND
@ 50% Duty Cycle

xOE = GND, f = 2.5MHz
fop = 10MHz

Notes:

1. 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 Vg 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.

lc = lauiescent + Inputs + loynamic:

e = locq + Aloe DNy + logp fNo.

lccq = Quiescent Current (log, locn, @and lgez).

Al = Power Supply Current for a TTL-High Input (Vy = Vo — 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.

Ng = Number of Qutputs Switching.

cupr0b

Table 8. Dynamic Switching Characteristics (1)

Symbol Parameter Conditions (V) | Typical Units
VOLP QUIet OUtpUt DynamIC Peak VOL CL = SOpF, V|H = 33, V”_ = OV 33 08 V
VOLV QUIet Output Dynam|C Peak VOL CL = SOpF, VIH = 33, V||_ = OV 33 08 V

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°

CLoap = 50pF, R oap = 500Q unless otherwise noted.

16H374 16H374C
Vee = 3.310.3V Vee = 2.7V Vee =3.310.3V
Symbol Description™ Min Max Min Max Min Max | Unit
fuax Clock Pulse Frequency® 170 — — — 170 — MHz
tprL Propagation Delay 2.0 6.2 2.0 6.5 2.0 5.2 ns
toLn xCLK to xOx
tpn Output Enable Time 1.5 6.1 1.5 6.3 1.5 55 ns
tos xOE to xOx
tprz Output Disable Time® 1.5 6.0 1.5 6.2 1.5 5.0 ns
to 7 xOE to xOx
ts Data Setup Time 25 — 25 — 2.0 — ns
xDx to xCLK
ty Data Hold Time 1.5 — 1.5 — 1.5 — ns
xDx to xCLK
tw Clock Pulse Width 3.0 — 3.0 — 3.0 — ns
HIGH or LOW®
tsko) Output Skew® — 0.5 — — — 0.5 ns
Notes:

1. Minimums guaranteed but not tested on propagation delays. 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 guaranteed by characterization but not production tested.
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TEST CIRCUIT AND WAVEFORMS

Figure 3. Test Circuit SWITCH POSTTION
Test Switch
Voo 500Q Open Drain
| 0—O0 6.0V Disable LOW 6V
V|N DUT VOUT Enable LOW
Pulse ’ Disable HIGH GND
Generator J_ Enable HIGH
50pF cL 500Q. All Other Inputs | Open

Rr
J_ J_ I DEFINITIONS:
L L £ L Cy = Load capacitance: includes jig and

= - - probe capacitance.
Rt = Termination resistance: should be
equal to Zgyr of the Pulse Generator.

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

b))
K N NN/ "~ 3v _Hiah-
Iaata >_< 7/ \\XX ........ 15V Low nghpt?)sv; 7\‘ 5‘( --------------- 1.5V
put
tREM ty | ov tw
High-Low-High N Y 1.5V
Pulse '

Timing
Input

Asychronous Control
Preset, Clear, Etc.

L

Sychronous Control (3 3v
Preset, Clear, 5 —/ \\XX- ------- 1.5V
Clock Enable, Etc.

tsy ty | e ov

Figure 5. Enable and Disable Timing Figure 7. Propagation Delay
Control av 3y
Input 4 15V Same Phase 15V
(\_/ ov Input Transition ov
tpLH | tPHL
tpzL Vou
output 3.0v B (L 15V
lormal .
Low Switch \_4 gy g Output —_ Vo,
closed l @ o VoL Opposite Phase tPL\HI = v
t l__’ Input Transition 1.5V
P2 switeh /—?t‘——lmt Vou 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;
Zout £509; tr, tg < 2.5ns.
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300-MIL SSOP - Package Code PV
Shrink Small Outline Package
Plastic Small Outline Gull-Wing

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂlﬁ
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Yev S
JeL *Hﬂjfm et
JEDEC# MO-118AA MO-118AB
DWG# PSS-48B PSS-56B
Symbol | Min | Nom | Max | Min | Nom | Max
A 0.095 |0.102 | 0.110 {0.095 | 0.102 [ 0.110
At 0.008 |0.012 { 0.016 (0.008 | 0.012 | 0.016
b 0.008 (0.010 |0.0135/0.008 | 0.010 |0.0135
C 0.005 (0.008 | 0.010 }0.005 | 0.008 | 0.010
D 0.620 (0.625 | 0.630 {0.720 | 0.725 | 0.730
E 0.291 (0.295 | 0.299 {0.291 [ 0.295 | 0.299
e 0.025 BSC 0.025 BSC
H 0.395 | 0.410 | 0.420 |0.395 (0.410 | 0.420
L 0.020 | 0.030 | 0.040 [0.020 |0.030 | 0.040
N 48 56
o 0° §° 8° 0° 5° g°
0.022 | 0.025 | 0.028 |0.022 | 0.025 | 0.028

38

@ 7466803 0003755 104 HN

Notes:

. Refer to applicable symbol list.

. All dimensions are in inches.

. N is the number of lead positions.

. Dimensions D and E are to be
measured at maximum material
condition but do not include mold
flash. Allowable mold flash is
0.006in. per side.

5. Lead coplanarity is 0.004in.

maximum.

WM =

SEATING PLANE

Q
-
(@]

QUALITY SEMICONDUCTOR, INC.




=

QuaLiTy
»=ASEMicONDUCTOR, INC,

Selection Guide and
Packaging Information

170-MIL TSSOP - Package Code PA
Thin Shrink Small Outline Package
Plastic Small Outline Gull-Wing

~ SEATING PLANE
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JEDECH# MO-153AD MO-153AD
DWGH# PSS-24C PSS-24C
Symbol | Min | Nom | Max | Min { Nom | Max
A 0.045 | 0.046 | 0.047 { 114 | 117 | 1.20
Al 0.002 | 0.004 | 0.006 | 0.05 | 0.10 | 0.15
b 0.007 |0.010 | 0.012710.19 | 0.25 | 0.30
Cc 0.004 {0.005 | 0.0060.09 | 0.13 | 0.16
D 0.303 |0.307 [ 0.311 7.7 7.8 7.9
E 0.169 {0.173 | 0177 | 4.3 4.4 45
e 0.025 BSC 0.65 BSC
H 0.238 | 0.252 | 0.269 | 6.1 6.4 6.7
L 0.020 | 0.024 | 0.030| 0.50 | 0.60 | 0.75
N 24 24
0° 5o 8° 0° 5o g°
0.007 (0.008 | 0.009(0.18 | 0.2 | 0.22
IN INCHES IN MILLIMETERS

B ?4LbA03 0003756 O40 WA

Notes:
1. Refer to applicable symbol list.

2. N is the number of lead positions.

3. Dimensions D and E are to be
measured at maximum material
condition but do not include mold
flash. Allowable mold flash is
0.006in. per side.

4. Lead coplanarity is 0.004in.
maximum.
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240-MIL TSSOP - Package Code PA
Thin Shrink Smalt Outline Package

Plastic Small Outline Gull-Wing

Notes:
1. Refer to applicable symbol list.

1 2. Nis the number of lead positions.
QOONONO0OOO0ONnOnononann —— & 2 poensons D, &and Sare to be
P measured at maximum material
¢ T T condition but do not include mold
flagh. Allowable mold flash is
E H 0.006 in. per side.
4. Lead coplanarity is 0.004in.
¢ l maxirnum.
N
- D >
SEATING PLANE
A_
S <
\ A
vy vy
Jeo Ll T, Al St
JEDEC# MO-153ED MO-153EE MO-153ED MO-153EE
DWG# PSS-48C PSS-56C PSS-48C PSS-56C
Symbol | Min | Nom | Max | Min | Nom | Max | Min | Nom | Max | Min | Nom | Max
A 0.039 10.043 | 0.047 |0.039 }0.043 | 0.047 | 1.00 | 1.10 [ 1.20 |1.00 | 1.10 | 1.20
A1 0.002 (0.004 | 0.006 |0.002 | 0.004 | 0.006 ] 0.05 | 0.10 [ 0.15 | 0.05 | 0.10 | 0.15
b 0.006 |0.008 | 0.011 {0.006 | 0.008 [ 0.011 1 0.17 | 0.20 [ 0.27 | 0.17 | 0.20 | 0.27
C 0.004 |0.006 | 0.008 |0.004 0.006‘ 0.008 | 0.09 | 0.15 (0.20 | 0.09 | 0.15 | 0.20
D 0.488 |0.492 | 0.496 |0.547 | 0.551 | 0.555 |12.40 [ 12.50 |12.60 {13.90 | 14.00 | 14.10
E 0.236 |0.240 | 0.244 |0.236 | 0.240 | 0.244 | 6.00 | 6.10 [ 6.20 | 6.00 | 6.10 | 6.20
e 0.0197 BSC 0.0197 BSC 0.50 BSC 0.50 BSC
H 0.31510.319 [ 0.323 |0.315 (0.319| 0.323 | 8.00 | 8.10 | 8.20 |8.00 | 8.10 | 8.20
L 0.018 | 0.024 | 0.030 |0.018 [0.024 | 0.030 | 045 | 060 | 0.75 {0.45 | 0.60 | 0.75
N 48 56 48 56
o 0° 5° 8° 0° 5° 8° 0° 5° 8° 0° 5° 8°
0.015 | 0.020 | 0.025 |0.006 |0.010 | 0.014| 0.38 [ 0.50 | 0.65 | 0.15 | 0.25 | 0.35
DIMENSIONS IN INCHES DIMENSIONS IN MILLIMETERS
B 74LLA03 0003757 T47? WA
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