RENESANS QUICKSWITCH®

PRODUCTS IDTQS3VH2861

2.5V [ 3.3V 10-BIT FLOW-THROUGH
PIN OUT, HIGH BANDWIDTH SWITCH

FEATURES:

* N channel FET switches with no parasitic diode to Vcc

— Isolation under power-off conditions

— No DC path to Vcc or GND

— SVtolerant in OFF and ON state

5V tolerant 1/0s

Flat Ron characteristics over operating range

Rail-to-rail switching 0 - 5V

Bidirectional dataflow with near-zero delay: no added ground
bounce

Excellent Ron matching between channels

Vcc operation: 2.3V to 3.6V

High bandwidth

LVTTL-compatible control Inputs

Undershoot Clamp Diodes on all switch and control Inputs
Low 1/O capacitance, 4pF typical

25Q resistors for low noise and line matching

Available in QSOP package

APPLICATIONS:

* Hot-swapping

* Low distortion analog switch
* Replaces mechanical relay

DESCRIPTION:

The QS3VH2861 HotSwitch is a high bandwidth bus switch with 10-bit
flow-though pinout. The QS3VH2861, with 25Q2 ON resistance and 1.35ns
propagation delay, isideal forline matching and low noise environments.
The switches are controlled by active low enable (BE) control. Inthe ON
state, the switches can pass signals upto5V. Inthe OFF state, the switches
offer very highimpedence atthe terminals.

The combination of small propagation delay, high OFF impedance, and
over-voltage tolerance makes the QS3VH2861 ideal for high performance
communications applications.

The QS3VH2861 is characterized for operation from -40°C to +85°C.

* ATM 25/155 switching

FUNCTIONAL BLOCKDIAGRAM

|
[
| —
° | | °
° | | : °
|
[ ] | | I [ ]
| [
A9 . : Bo
|
|

The IDTlogois aregistered trademark of Integrated Device Technology, Inc.

INDUSTRIAL TEMPERATURE RANGE

FEBRUARY 2014

© 2019 Renesas Electronics Corporation

DSC-5897/13



IDTQS3VH2861

2.5V/3.3V10-BITACTIVEHIGH AND LOWENABLE, HIGH BANDWIDTH SWITCH INDUSTRIAL TEMPERATURE RANGE
PIN CONFIGURATION ABSOLUTE MAXIMUM RATINGS()
Symbol Description Max Unit
VTERM®@ | SupplyVoltage to Ground -0.5t0 +4.6 \
NC I: 1 ~ o4 :I Vee VTERM®) | DC Switch Voltage Vs -05t0+5.5 \Y
o VTERM®) | DC Input Voltage VIN -0.5t0+5.5 V
Ao ]2 23] BE VAC | AC Input Voltage (pulse width <20ns) 3 v
A1 I: 3 22 :l Bo lout DC Output Current (max. sink current/pin) 120 mA
A2 |: 4 21 :l B1 TsTG Storage Temperature -85 to +150 °C
NOTES:
A3 I: 5 20 :I B2 1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS may cause
permanent damage to the device. This is a stress rating only and functional operation
A4 I: 6 19 :l B3 of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating
AS [ 7 18 :I B4 conditions for extended periods may affect reliability.
A6 I: 8 17 :l Bs 2. Vec terminals.
3. All terminals except Vcc .
A7 []9 16 | ] Bs6
As [] 10 15[] B7
As [] 11 14 [] B8
B9
GND [] 12 1311 CAPACITANCE (1a=+25°C, F = 1MHz, Vin = 0V, Vout = 0V)
Symbol Parameter'! Typ. | Max. [ Unit
CIN Control Inputs 3 5 pF
QSOP Cl/o Quickswitch Channels (Switch OFF) 4 6 pF
TOP VIEW Cio Quickswitch Channels (Switch ON) 8 12 pF
NOTE:

1. This parameter is guaranteed but not production tested.

PIN DESCRIPTION
Pin Names Description
BE Active LOW Bus Enable
Ao - Ag Bus A
Bo - B Bus B
FUNCTION TABLE()
BE Ao-A9 Function
H z Disconnect
L Bo - Bo Connect
NOTE:

1. H = HIGH Voltage Level
L = LOW Voltage Level
Z = High-Impedence
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IDTQS3VH2861

2.5V/3.3V10-BITACTIVEHIGH AND LOWENABLE, HIGH BANDWIDTH SWITCH INDUSTRIALTEMPERATURE RANGE

DCELECTRICAL CHARACTERISTICS OVER OPERATING RANGE

Following Conditions Apply Unless Otherwise Specified:
Industrial: TA =-40°C to +85°C, Vcc = 3.3V 0.3V

Symbol Parameter Test Conditions Min. | Typ."[ Max. | Unit
VIH Input HIGH Voltage Guaranteed LogicHIGH Vee =2.3Vio 2.7V 1.7 — | = \Y
for Control Inputs Vee =2.7V 10 3.6V 2 — —
ViL InputLOW Voltage Guaranteed LogicLOW Vee =2.3Vio 2.7V — — | 07 \Y
for Control Inputs Vee =2.7V o 3.6V — — | 08
IIN InputLeakage Current(Control Inputs) 0V <VIN<Vee — — | MA
loz Off-State Current (Hi-Z) 0V < Vourt < 5V, Switches OFF — — +1 MA
loFF Data Input/Output Power Off Leakage ViNor Vout 0V to 5V, Vee = 0V — — +1 MA
Vee =2.3V VIN = 0V IoN =30mA 18 27 39
RoN Switch ON Resistance Typical at Vcc =2.5V VIN = 1.7V IoN=15mA 18 28 4 Q
Viee =3V VIN = 0V IoN =30mA 18 25 3B
VIN = 2.4V IoN=15mA 18 2% 40
NOTE:

1. Typical values are at Vcc = 3.3V and Ta = 25°C.

TYPICAL ON RESISTANCE vs VIN AT Vcc = 3.3V
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IDTQS3VH2861

2.5V/3.3V10-BITACTIVE HIGH AND LOWENABLE, HIGH BANDWIDTH SWITCH INDUSTRIALTEMPERATURERANGE
POWER SUPPLY CHARACTERISTICS
Symbol Parameter Test Conditions!(") Min. Typ. Max. Unit
Icca Quiescent Power Supply Current Ve = Max., VIN=GND or Vce, f=0 — 2 4 mA
Alcc | Power Supply Current @3 per Input HIGH Ve = Max., VIN =3V, f=0 per Control Input — — 30 MA
lccp Dynamic Power Supply Current ¢ Ve =3.3V, Aand B Pins Open, Control Inputs | See Typical IccD vs Enable Frequency graph below
Toggling @ 50% Duty Cycle

NOTES:

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

2. Per input driven at the specified level. A and B pins do not contribute to Alcc.

3. This parameter is guaranteed but not 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.

TYPICAL Iccp vs ENABLE FREQUENCY CURVE AT Vcc = 3.3V
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IDTQS3VH2861
2.5V/3.3V10-BITACTIVEHIGH AND LOWENABLE, HIGH BANDWIDTH SWITCH INDUSTRIALTEMPERATURE RANGE

SWITCHING CHARACTERISTICS OVEROPERATING RANGE
Ta=-40°Cto +85°C

Vcc=2.5+0.2v( Vcc=3.340.3V("

Symbol Parameter Min. 4 Max. Min. @ Max. Unit
tPLH Data Propagation Delay(®) — 09 — 1.35 ns
tPHL Ax to Bx or Bx to Ax
tPzH Switch Turn-On Delay 15 9 1.5 8 ns
tpzL BE to Ax or Bx
tPHZ Switch Turn-Off Delay 15 75 1.5 75 ns
tpLz BE to Ax or Bx
f5E Operating Frequency-Enable(2) — 10 — 20 MHz

NOTES:

1. See Test Conditions under TEST CIRCUITS 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 1.35ns at CL = 50pF. Since this time constant is much smaller than the rise and 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 are guaranteed but not production tested.

5. Maximum toggle frequency for BE control input (pass voltage > Vcc, VIN = 5V, RLoAD > 1MQ, no CLoab).
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IDTQS3VH2861
2.5V/3.3V10-BIT ACTIVEHIGH AND LOW ENABLE, HIGH BANDWIDTH SWITCH INDUSTRIAL TEMPERATURERANGE

SOME APPLICATIONS FORHOTSWITCH PRODUCTS
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IDTQS3VH2861

2.5V/3.3V10-BITACTIVEHIGH AND LOWENABLE, HIGH BANDWIDTH SWITCH

INDUSTRIALTEMPERATURE RANGE

TEST CIRCUITS AND WAVEFORMS

TESTCONDITIONS
Symbol Vee!= 3.3V £ 0.3V Vee®= 2.5V £ 0.2V Unit
VLOAD 6 2 x Vce Vv
VH 3 Vee Vv
VT 15 Veel2 v
Viz 300 150 mV
VHz 300 150 mV
CL 50 K] pF
Q VLoAD
Vee .
T ® QOpen
500Q2 = GND
Pulse'’? VIN DUT Vour
Generator IR
— 500Q2
Rt L LCL
Test Circuits for All Outputs
DEFINITIONS:

CL = Load capacitance: includes jig and probe capacitance.
RT = Termination resistance: should be equal to Zout of the Pulse Generator.

NOTES:
1. Pulse Generator for All Pulses: Rate < 10MHz; tF < 2.5ns; tR < 2.5ns.
2. Pulse Generator for All Pulses: Rate < 10MHz; tF < 2ns; tR < 2ns.

SWITCH POSITION
Test Switch
trLz/tPzL VLoaD
tPHZAPZH GND
tPD Open

VIH
SAME PHASE VT
INPUT TRANSITION
ov
tPLH |+—> tPHL
VOH

OUTPUT

7 — VT
VoL
tPLH [+—> tPHL
OPPOSITE PHASE ViH
INPUT TRANSITION g\T/

Propagation Delay

ENABLE DISABLE

VIH
CONTROL / VT
INPUT oV
tPLz [+
OUTPUT VLOAD/2
NORMALLY B VoL +VLz
LOW |7 VoL
OUTPUT SWITCH > —  VoH
NORMALLY ~ open/ VT *i VOH -VHzZ
HIGH — oV ov

NOTE:
1. Diagram shown for input Control Enable-LOW and input Control Disable-HIGH.

Enable and Disable Times
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IDTQS3VH2861

2.5V/3.3V10-BITACTIVEHIGH AND LOWENABLE, HIGH BANDWIDTH SWITCH INDUSTRIALTEMPERATURE RANGE
ORDERING INFORMATION
QS XXXXX XX X
Device Type Package
Blank Tube or Tray
8 Tape and Reel
QG QSOP - Green

3VH2861 2.5V / 3.3V 10-Bit Flow Through Pin Out,
High Bandwidth Bus Switch




IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (“RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
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resources are subject to change without notice. Renesas grants you permission to use these resources only for
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims,
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use o any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.
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