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1. General Description

ASM1542 is a 2 differential pairs, 2:1 mux or 1:2 demux passive switch, using for high speed signal switch

application, supporting up to 10Gbps data rate with AC coupled signals, offering low attenuation signal quality, low
bit-tbit skew and high channel to channel noise isolation. ASM1542 can be used for not only PCle and SATA but also
SuperSpeedPlus USB and Thunderbolt2 interface. For example, ASM1542 can be used on USB3.1 Type-C connector

to support the advance function of flip-able.

2. Features

&

& O

OO OOO

2.1 Function Diagram

Quick switch for high speed, high bandwidth differential protocols
& 2 differential pairs
& 2:1 mux or 1:2 demux quick switch

<&  Single SEL pin for path selection N\

Up to 10Gbps signals passive switch
Compliant with multiple interface

&  SuperSpeedPlus USB and PCI Express and DisplayPort and SATA Express Slgnals
Low insertion loss <-19dB .

Low crosstalk -30dB

Low OFF isolation -23dB

-3dB bandwidth on 7.5GHz

Package: 28 pins QFN, Lead free, RoHs compllance

VCC operation: +3.3V '

o

2.3 Pin Configuration
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Figure 1: Functional Diagram GND [l i
alills
2.2 Truth Table 2525
L AtoAl & Bto Bl

H

Ato A2 & B to B2

Figure 2: Pin Configuration

VDD
SEL
GND
Al+
Al-
VDD
GND
Bl+
B1-
GND
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2.4 Pin Description
Pin Name Function Description
A+, B+, Data Sianal

Al+, Bl+, A2+, B2+ ata Signals
SEL Select Input
VDD 3.3V Power
VSS Ground
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3. AC Characteristics
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Figure 3: AC Equivalent Circuit
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Figure 4: Package RLC Model
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4. Electrical Characteristics

4.1 Absolute Maximum Ratings

Stresses the below parameter listed under absolute maximum rating may cause the device permanent damage.
This is a stress rating only, and the function operating of the device at these or any other conditions over those
parameter in the recommended operating condition is not implied. It is recommended to have a clamp circuit to
protect the device with abnormal exhibit voltage spikes while power is switched on or off.

Power Supply -0.5 ~ VDD+0.5 Vv
DC Input Voltage -0.5 ~ vDD+0.5 \Y
Storage Temperature JEDEC J-STD-033B MSL 3

4.2 Recommended Operating Conditions

Symbols
Vop 3.0 3.3 3.6 \Y

Power Supply
lop Quiescent Power Supply Current 1.4 mA
Ty Opertating Juction Temperature 25 125 °C
Tc Operating Case Temperature _ 25 85
ESD HBM (Human Body Mode) 3 KV
MM (Machine Mode) 250 \Y

4.3 AC/DC Electrical Characteristics

4.3.1 DC Electrical Characteristics for SEL pin

Description Test Conditions .
ViH Input high voltage 2.5 - \
Vi Input low voltage --0.5 - 0.8 \'
I Input high current Vop=VseL=max. -0.1 - 0.1 MA
lie Input low current Vob=max., Vsete=GND -0.1 - 0.1 HA
Vik Clamp diode voltage Vbob=max., Iset=-18mA -0.9 -0.8 -0.6 \'

4.3.2 DC Electrical Characteristics for Differential Signals

Description Test Conditions .
Vewm-pire | Differential Common Mode Voltage 0 1.4 \
I Input high current Vop=VIiN=max. -10 10 MA
I Input low current Voo=max., Vin=GND -10 10 MA

4.3.3 Dynamic Electrical Characteristics for Switching

Symbols | Parameter Conditions

XTALK Crosstalk f=10Gbps -30 dB
Oiso OFF Isolation f=10Gbps -23 dB
D Differential Insertion Loss f=10Gbps -1.6 -1.9 dB
BW -3dB Bandwidth 7.5 GHz
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4.3.4 Capacitance

Parameter \ Description Test Conditions

Corr Switch output capacitance, Switch OFF ViN = OV 1.1 F

Con Switch total capacitance, Switch ON B 2 P

4.3.5 Switching Characteristics

Symbols | Description
trD Propagation Delay 0.1 ps
trzH, trzL Line Enable Time — SEL to Input/Output 0.5 6 ps
trHz, trLz Line Disable Time — SEL to Input/Output 0.5 9 ps
tsk Skew between opposite transitions of the same output (tPHL — tPLH) 0.1 ps
VDD
SEL —7~— VDD/2 \* VDD/2
tPLZ ov
' & VOH
Output 1 OL+0.15V 0.5VDD
7 4} % tPZL VOL
tPHZ I 4} "~ tPZH VOH
Output2 '«—)pp{\VOH-0.15V —/~ 0.5VDD
VOL

Figure 5: Timing waveforms
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5. Test Condition

:
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e » o—Open—
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§ RT CL=50pF < RL=2000hm
7‘ ‘ GND— 1
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Figure 6: Test Circuit for Timing Characteristics ) N
Notes: O
1. CL is the load capacitance: Includes jig and probe capacitance.
2. RT is the termination resistance: should be equal to ZOUT of the pulse geneartor

4 ports 20GHz

TDR
P1 P2 P3 P4
| DUT
™ ot Tes crun
AOSOT 500 500
P1 P31 P1 — F P1 — F
DUT | . oo 500) 500
P2 —— P4 P2 P2 T e
DUT ; DUT 5002
- . P37 P3 ]
5000
- P4 P4 T

Figure 7: Test Circuit for Electrical Characteristics
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50.000 M1 M2 SDD12
40.000 H
30.000 H
i 1:X 1499.39 MHz
20.000 : 1Y -0.89dB
i 2X 2998.78 MHz
: Y -1.43 dB
10.000
0.000
I

-10.000

-20.000

-30.000

-40.000

-50.000
0.00 MHz(Step 4.88 MHz) 1000.00 MHz/ 10000.00 MHz

Figure 8: Test Waveform for the Insertion Loss
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40.000
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: 1:X 1499.39 MHz
20.000 : 1Y -19.86 dB
2:X 2998.78 MHz
2y -18.77 dB

10.000 H

0.000

-10.000

-20.000

-30.000

-40.000

-50.000
0.00 MHz(Step 4.88 MHz) 1000.00 MHz/ 10000.00 MHz

Figure 9: Test Waveform for the Return Loss
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6. Package Information
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Figure 10: Mechanical Specification — QFN28
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7. Top Marking Information

Lasmediali

2| ASM1542 3
4 [ X KXXXXXXXX] [YYWW

5

1. ASMedia Logo

2. ASM1542: Product Name
3. YYWW: Date Code

4. X: Version of Marking Rule

5. XXXXXXXXX: Serial No. reserved for vendor
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