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QuALITY
SEMICONDUCTOR, INC.

QuickSwitch® Products
3.3V 32-Bit Bus Switch
for Hot Swap Applications

QS34XVH245

(HotSwitch™)

FEATURES/BENEFITS

* N channel FET switches with no parasitic
diode to V¢
— No DC path to V; or GND
— 5V tolerant in OFF state

+ Low Rgy - 4Q typical

» Flat Rgy characteristics from 0 — 5V

+ Bidirectional dataflow with near-zero delay
— No added ground bounce

« Excellent Rgy matching between channels

» Low capacitance

« Maximum operating frequency for
data — 150MHz

» LVTTL-compatible control inputs

» Undershoot clamp diodes on all control and
switch inputs

 Available in 80-pin QSSOP (Q3)

DESCRIPTION

The QS34XVH245 HotSwitch 32-bit bus switch is
specially designed for hot-swapping environment.
The QS34XVH245 has very low ON resistance
resulting in under 200ps propagation delay through
the switch. The switches can be turned ON under the
control of the LVTTL-compatible Output Enable (OEn)
signal for bidirectional data flow with no added delay
orground-bounce. In the OFF state, the switches are
5V-tolerant and offer very high impedance at the
terminals.

The combination of near-zero propagation delay,
high OFF impedance, and over-voltage tolerance
makes QS34XVH245 ideal for hot swapping
applications. The low ON resistance of QS34XVH245
makes it ideal for PCl and CompactPCl hot swapping
environment.

Figure 1. Functional Block Diagram
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QS34XVH245

Table 1. Pin Description Figure 2. Pin Configuration
(All Pins Top View)
Name /O | Description
OEn I Output Enable QVSOP (Q2)
L\
An /0 Bus A NC E 1 80 ] VCC
Bn I/O | BusB Ao []2 79[] OET1
A1 []3 781 BO
. A2 []4 770 B1
A3 [5 76]] B2
Table 2. Function Table A4 []6 75|1 B3
— A5 []7 741 B4
OEn Function A6 [18 7311 B5
H Disconnect A7 ]9 7211 B6
L Connect GND [J 10 71 B7
NC [] 11 70 Vee
A8 [] 12 69|] OE2
A9 [] 13 68]] B8
. . A10 [] 14 671 B9
Table 3. Absolute Maximum Rating a1 05 6 H B10
Supply Voltage to Ground ............ccccoeevivieeeenns -0.5Vto 4.6V A12 []16 65[] B11
DC SWitch VOItage Vi oo 0.5V t0 5.5V A3 Q17 6411 B12
DC INPUE VOIAGE Vigyreerreoeeerrerreesresseessereeee 0.5V to 5.5V A14 [] 18 63[] B13
AC Input Voltage (for a pulse width < 20nS) ................. _3.0V A15 [] 19 62[]1 B14
DC Output Current Max. Sink Current/Pin .................. 120mA GND [] 20 61 B15
Maximum Power DissSipation................c.c.cocveveveennn. 0.5 watts NG [] 21 60 Ve
Tsre Storage Temperature..............cccccceecenee. —65° to 150°C A16 [ 22 59[] OE3
A17 [] 23 58] B16
Note: ABSOLUTE MAXIMUM CONTINUOUS RATINGS are those values A18 |: 24 57 :| B17
beyond which damage to the device may occur. Exposure to these conditions A9 [ 25 1 B1
or conditions beyond those indicated may adversely affect device reliability. 9 5% 8
Functional operation under absolute-maximum conditions is not implied. A20 [] 26 551 B19
A21 [] 27 5411 B20
A22 []28 531 B21
. A23 []29 5211 B22
Table 4. Capacitance GND E %20 E: % 523
T, =25°C, f=1MHz, V, = 0V, Vo 1 = OV
A Z, ViN out NG [ 3 50[] Ve
QVSOP A24 [] 32 491 OE4
Pins Typ | Max | Unit A25 [] 33 481 B24
Control Inputs 3 5 pF A26 E 2;' 47% B25
QuickSwitch Channels| 5 6 | pF A27 46 B26
(Switch OFF) A28 [] 36 4511 B27
- ” p p A29 []37 44]] B28
ote: Capacitance is guaranteed but notproduction tested.
For total capacitance while the switch is ON, please see A30 [} 38 431 B29
Section 1 under “Input and Switch Capacitance.” A31 [ 39 42[1 B30
GND [] 40 411 B31
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QS34XVH245

Table 5. DC Electrical Characteristics Over Operating Range
T, = —40°C t0 85°C, V¢ = 3.3V £0.3V

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
[ln| | Input Leakage Current 0V <OE < Vg — | — 1 nA
[ 1ozl Off-State Current (Hi-Z) OV <A, B< Vg Switches OFF — — 1 nA
Ron Switch ON Resistance® | Vo= Min., V|, =0.0V, lgy = 30mA| — 6 Q
VCC = M'n, V|N = 24V, ION = 15mA - 8
Notes:
1. Typical values indicate Vo = 3.3V and T, = 25°C.
2. For a diagram explaining the procedure for Ry measurement, please see Section 1,
“DC Electrical Characteristics.” Ry guaranteed, but not production tested.
Figure 3. Typical ON Resistance vs V), at V. = 3.3V (QS34XVH245)
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QS34XVH245

Table 6. Power Supply Characteristics Over Operating Range
Ta=—40°C to 85°C, V¢ = 3.3V £0.3V

Symbol | Parameter Test Conditions™ Max | Unit
lcca Quiescent Power Vee =Max., Viy=GND or Ve, f=0 12 mA
Supply Current
Al Power Supply Current@d | V- =3.6V,V=3.0V,f=0 30 nA
per Input HIGH per Control Input
Qccp Dynamic Power Supply Ve = 3.6V, A and B Pins Open, per Control 0.25 | mA/
Current per MHz® Input Toggling @ 50% Duty Cycle MHz

Notes:

1. For conditions shown as Min. or Max., use the appropriate values specified under DC specifications.

2. Per LVTTL-driven-control input. A and B pins do not contribute to Al.

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

4. This parameter represents the current required to switch internal capacitance at the specified frequency. The A and
B inputs do not contribute to the Dynamic Power Supply Current. This parameter is guaranteed, but not production
tested.

Table 7. Switching Characteristics Over Operating Range
Ta=—40°C to 85°C, V¢ = 3.3V £0.3V
Cioap = 50pF, R oap = 5000 unless otherwise noted.

Symbol Description( Min® | Typ | Max | Unit
toin Data Propagation Delay@3 — — 0.25 ns
tpnL An to/from Bn
tpz Switch Turn-on Delay 1.5 — 9.0 ns
tozn OEn to An/Bn
tp 7 Switch Turn-off Delay® 1.5 — 8.0 ns
torz OEn to An/Bn

fg Operating Frequency - Data@5) — — 150 | MHz
OE = LOW
fae Operating Frequency - Enable@8)| — — 1 MHz
Notes:

1. See Test Circuit and Waveforms.

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 0.20ns for QS34XVH245 for G, = 50pF. 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.

4. Minimums guaranteed, but not production tested.

5. Maximum frequency for bidirectional data flow.

6. Maximum toggle frequency for OE control input.
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