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QuALITY
SEMICONDUCTOR, INC.

QuickSwitch® Products QS32X862
High-Speed CMOS

QS32X2862
ADVANCE

20-Bit High Enable Pus Switch  iNForRmATION
With Active High and Low Enables

FEATURES/BENEFITS

Enhanced N channel FET with no inherent

diode to V¢

5Q bidirectional switches connect inputs to

outputs

Zero propagation delay
Q832X2862 is 25Q version for low hoise
Undershoot clamp diodes on all switch and

control pins

Active Low and High enable controls
Zero ground bounce in flow-through mode
Available in 48-pin QVSOP (Q1)

APPLICATIONS

Hot-swapping, hot-docking
(Application Note AN-13)

Voltage translation

(5V to 3.3V; Application Note AN-11)

Power conservation

Capacitance reduction and isolation

Applications requiring Active High enabling

Bus isolation
Clock gating

DESCRIPTION

The QS832X862 and QS32X2862 provide two sets of
tenhigh-speed CMOS, TTL Compatible bus switches.
The low ON resistance (5Q) of the QS32X862 allows
inputs to be connected to outputs without adding
propagation delay and without generating additional
ground bounce noise. The QS32X2862 adds an
internal 25Q series termination resistor to each switch
to reduce reflection noise in high-speed applications.
The switches are controlled by independent active
Low Enable (BE) and active High Enable (BE) con-
trols for each set.

The '862 family of bus switches is ideal for switching
digital buses, as well as for hot plug buffering and 5V
to 3.3V conversion.

Figure 1. Functional Block Diagram
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QuickSwitch® Products

QS32X862, QS32X2862 ADVANCE INFORMATION

Table 1. Pin Description

Name /O | Function

A0-A19 I/O | Bus A

B0-B19 I’O | BusB
BE | | Active Low Bus Enable
BE I Active High Bus Enable

Table 2. Function Table

BE1 BET AO-A9 Function
L L Hi-Z Disconnect
L H Hi-Z Disconnect
H L B0-B9 Connect
H H Hi-Z Disconnect

BE2 BE2 A10-A19 | Function
L L Hi-Z Disconnect
L H Hi-Z Disconnect
H L B10-B19 Connect
H H Hi-Z Disconnect

Table 3. Absolute Maximum Ratings

Figure 2. Pin Confiruration
(All Pins Top View)

QVSOP (Q1)
A\ 4
BE1 [] 1 48 Vee
Ag 2 470 BE1
A O3 46 Bo
As [4 45[] B4
As [5 4401 B,
As s 43[] B3
As 7 4200 B4
As [ 8 410 Bs
A, Oo 40 Bg
Ag [ 10 390 B,
Ag [ 11 38 Bg
GND [] 12 370 Bg
BE2 [] 13 361 Vee
Ao [ 14 35[] BE2
A1 15 3411 Byo
Az [] 16 33[] By
Az [ 17 32[] By
Ay [ 18 311 Bys
As [ 19 30[] By4
Ase [J 20 29[ B+s
A7 [ 21 28[1 B+s
A [ 22 27 B4z
Atg [ 23 26[] B+s
GND [] 24 2501 Byg

Note: ABSOULUTE MAXIMUM
Supply Voltage to Ground .............ccocoviiiieniiin e, —0.5Vto +7.0V ] CONTINUOUS RATINGS are
DC Switch Voltage Vg ...occoovveeiiiiiiiiccc —0.5V to +7.0V thosevalu_es beyondwhichdamage
DC Input Voltage V —0.5Vto+7.0V to the device may occur. Exposure
IN ................ : ........................................ . . to these Conditions Or Conditions
AC Input Voltage (for a pulse width <20ns) ...............cccooiinn —3.0V| beyond those indicated may
DC OUtpUt Current Max. Sink Current/Pin ........ccccooeeeeiiiiiinnnnnnn. 120mA adversely affect device reliability.
Maximum Power DiSSipation ............ccccciiiiiiiiiniiineiiieen, 0.5 watts | Functional operation under
Tgre Storage Temperature ........ooocceeviieeiiiiene e —65° to +150°C | absolute-maximum conditions is
not implied.
Table 4. Capacitance
Note: Capacitance is characterized
QVSOP but not production tested. For total
Pins Typ Max | Unit] capacitance while the switch is ON,
please see Section 1 under “Input
Control Inputs 3 > PF and Switch Capacitance.”
QuickSwitch Channels 5 7 pF
(Switch OFF)
MDSL-00248-00 QUALITY SEMICONDUCTOR, INC. 2-65

JULY 31, 1997



QS32X862, QS32X2862 ADVANCE INFORMATION

QuickSwitch® Products

Table 5. DC Electrical Characteristics Over Operating Range
Tp = —40°C to 85°C, Vi = 5.0V £ 5%

Symbol | Parameter Test Conditions Min | Typ™ | Max | Unit
Vig Input HIGH Voltage Guaranteed Logic HIGH 2.0 — — \Y
for Control Inputs
Vi Input LOW Voltage Guaranteed Logic LOW — — 0.8 \'%
for Control Inputs
[l Input Leakage Current 0<VIN< Vg — | 0.01 1 nA
(Control Inputs)
llo;] | Off-State Current (Hi-Z) | 0 < Vpyr < Ve, Switches off — | o0.01 1 pA
Ron Switch ON Resistance® | Vo; =Min., V,y=0.0V  32X862 | — 5 7 Q
lon = 30mMA 32X2862 | — 28 40
Ron Switch ON Resistance®@ | Vo =Min, V=24V  32X862 | — 10 15 Q
oy = 1TBMA 32X2862 | — 35 48
VP PaSS V0|tage(3) V|N = VCC = 5V, IOUT = —SIJ,A 37 4 42 V
Notes:
1. Typical values indicate Voo = 5.0V and T, = 25°C.
2. For a diagram explaining the procedure for R,y measurement, please see Section 1 under
“DC Electrical Characteristics.” Max. value of Ry guaranteed, but not production tested.
3. Pass Voltage is guaranteed, but not production tested.
Figure 3. Typical ON Resistance vs. V|, at V= 5.0V (QS32X862)
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Note: For QS32X2862, add 23Q to Ry shown.
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QuickSwitch® Products QS32X862, QS32X2862 ADVANCE INFORMATION

Table 6. Power Supply Characteristics Over Operating Range
Ta = —40°C t0 85°C, Vi = 5.0V £ 5%

Symbol Parameter Test Conditions™ Typ® | Max | Unit
lcca Quiescent Power Ve = Max., Vin=GND or Vg, f=0 0.2 6.0 RA
Supply Current
Al Power Supply Current Voo =Max, V=34V, f=0 — 25
per Input HIGH®) per Control Input
Qcep Dynamic Power Supply | V¢ = Max., A and B Pins Open, — 0.25 | mA/
Current per MHz® BEn and BEn Inputs Toggling MHz
@ 50% Duty Cycle
Notes:
1. For conditions shown as Min. or Max., use the appropriate values specified under DC specifications.
2. Typical values are at Vs = 5.0V, +25°C ambient.
3. Per TTL driven input (V| = 3.4V, control inputs only). A and B pins do not contribute to Alsc.
4. This current applies to the control inputs only and represents the current required to switch internal capacitance at

the specified frequency. The A and B inputs generate no significant AC or DC currents as they transition. This
parameter is guaranteed, but not production tested.

Table 7. Switching Characteristics Over Operating Range
Ta =-40°C t0 85°C, Vo = 5.0V + 5%
CiLonap = 50pF, R, oap = 500Q unless otherwise noted.

Symbol Description Min Typ Max Unit
toLn Data Propagation Delay@4 QS832X862 — 0.25 — ns
tonL An to/from Bn Q832X2862 — 1.25 —
tpz Switch Turn-on Delay QS32Xx862 | 1.5 — 6.5 ns
tpn BEn or BEn to An/Bn QS832X2862 | 1.5 — 75
tp 2 Switch Turn-off Delay® QS832X862 | 1.5 — 55 ns
tprz BEn or BEn to An/Bn QS32X2862 | 1.5 — 6.5

Notes:

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

2. This parameter is guaranteed, but not production tested.

3. The bus switch contributes no propagation delay other than the RC delay of the ON resistance of the switch and the
load capacitance. The time constant for the switch alone is of the order of 0.25ns for QS32X862 and 1.25ns for
QS32X2862 for 50pF load. Since this time constant is much smaller than the rise/fall times of typical driving signals,
it adds very little propagation delay to the system. Propagation delay of the bus switch when used in a system is
determined by the driving circuit on the driving side of the switch and its interaction with the load on the driven side.
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Selection Guide and : " QuALITY
Packaging Information EJSEMICONDUCTOR, INC.

150-MIL QVSOP™ - Package Code Q1/Q2
150-Mil Wide Plastic Small Outline Gull-Wing
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JEDEC# MO-154BB MO-154AB
DWG# PSS-40A (Q2) PSS-48A (Q1)
Symbol Min Nom | Max Min Nom | Max
A 0.059 | 0.065 | 0.069 { 0.059 | 0.065 | 0.069
Al 0.004 | 0.006 | 0.008 | 0.004 | 0.006 | 0.008
B 0.0067 | 0.008 | 0.009 | 0.0051| 0.0063| 0.008
C 0.0075 | 0.008 | 0.0098] 0.0075{ 0.008 | 0.0098
D 0.386 | 0.390 | 0.394 | 0.386 | 0.390 | 0.394
E 0.150 | 0.154 { 0.157 | 0.150 | 0.154 | 0.157
Notes: e 0.0197 BSC, 0.5mm 0.0157 BSC, 0.4mm
1. Refer to applicable symbol list.
2. All dimensions are in inches. H 0228 | 0236 | 0.244 ) 0.228 | 0.236 | 0.244
3. Nis the number of lead positions.
4. Dimensions D and E are to be h 0.010 | 0.013 | 0.016 | 0.010 { 0.013 | 0.016
measured at maximum material
condition but do not include mold L 0.020 | 0.024 | 0.030 | 0.020 | 0.024 | 0.030
flash. Allowable mold flash is
0.006in. per side. N 40 48
5. Lead coplanarity is 0.003in.
maximum. o 0° 5° 8° o° 5° 8°
S 0.006 | 0.008 | 0.010 | 0.012 | 0.014 | 0.016
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