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PIN DESCRIPTIONS

PIN NO. PIN NAME TYPE PIN DESCRIPTIONS
1 DO+ IN/OUT Common Port, Channel 0, High-Speed Positive Signal
2 DO- IN/OUT Common Port, Channel 0, High-Speed Negative Signal
3 DO+B IN/OUT Port B, Channel 0, High-Speed Positive Signal
4 DO-B IN/OUT Port B, Channel 0, High-Speed Negative Signal
5 D1+ IN/OUT Common Port, Channel 1, High-Speed Positive Signal
6 D1- IN/OUT Common Port, Channel 1, High-Speed Negative Signal
7 D1+B IN/OUT Port B, Channel 1, High-Speed Positive Signal
8 D1-B IN/OUT Port B, Channel 1, High-Speed Negative Signal
9 VCC Power Power Supply Voltage
10 D2+ IN/OUT Common Port, Channel 2, High-Speed Positive Signal
11 D2- IN/OUT Common Port, Channel 2, High-Speed Negative Signal
12 D2+B IN/OUT Port B, Channel 1, High-Speed Positive Signal
13 D2-B IN/OUT Port B, Channel 1, High-Speed Negative Signal
14 D3+ IN/OUT Common Port, Channel 3, High-Speed Positive Signal
15 D3- IN/OUT Common Port, Channel 3, High-Speed Negative Signal
16 D3+B IN/OUT Port B, Channel 3, High-Speed Positive Signal
17 D3-B IN/OUT Port B, Channel 3, High-Speed Negative Signal
18 nOE IN Output Enable, Active Low
19 VCC Power Power Supply Voltage
20 GND Ground Ground
21 VCC Power Power Supply Voltage
22 GND Ground Ground
23 D3-A IN/OUT Port A, Channel 3, High-Speed Negative Signal
24 D3+A IN/OUT Port A, Channel 3, High-Speed Positive Signal
25 GND Ground Ground
26 VCC Power Power Supply Voltage
27 D2-A IN/OUT Port A, Channel 2, High-Speed Negative Signal
28 D2+A IN/OUT Port A, Channel 2, High-Speed Positive Signal
29 GND Ground Ground
30 SEL IN Select Input
31 VCC Power Power Supply Voltage
32 D1-A IN/OUT Port A, Channel 1, High-Speed Negative Signal
33 D1+A IN/JOUT Port A, Channel 1, High-Speed Positive Signal
34 VCC Power Power Supply Voltage
35 GND Ground Ground
36 DO-A IN/OUT Port A, Channel 0, High-Speed Negative Signal
37 DO+A IN/JOUT Port A, Channel 0, High-Speed Positive Signal
38 GND Ground Ground
39 VCC Power Power Supply Voltage
40 GND Ground Ground
41 VCC Power Power Supply Voltage
42 GND Ground Ground
0 EPAD Ground Ground

Note: The positive and negative pin labels are the name label distinction, and the chip does not distinguish between positive and negative.
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ABSOLUTE MAXIMUM RATINGS

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be operable
above the recommended operating conditions and stressing the parts to these levels is not recommended. In addition,

extended exposure to stresses above the recommended operating conditions may affect device reliability. The absolute
maximum ratings are stress ratings only.

N ey=I=1, s

GRAND MICROELECTRONICS

SYMBOL PARAMETERS MIN. MAX. UNIT

Vce Supply Voltage -0.5 5.5 V
Vsw-Hs High Speed Switch I/0O Voltage Range -0.5 2.1 V
Vin Digital Input Voltage Range (SEL, nOE) -0.5 5.5 V

lvok Analog Port Diode Current, Vo < 0V -50 mA

lik Digital Input Clamp Current, Vin < OV -50 mA

Isw On-State Switch Current -128 128 mA
ESD HBM Model 2.0 KV
CDM Model +1.0 KV

Tstc Storage Temperature -65 +150 °C

Note:

(1) The input and output negative ratings may be exceeded if the input and output diode current ratings are observed.
(2) Vsw refers to analog data switch paths.

RECOMMENDED OPERATING CONDITIONS

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. GrandMicro does not

recommend exceeding them ot designing to Absolute Maximum Ratings.

SYMBOL PARAMETERS MIN. MAX. UNIT
Vce Supply Voltage 1.65 5.0
traMP(vCC) Power Supply Slew Rate 100 1000 us/V
Vin Control Input Voltage (SEL, nOE)® 0 5.0 \Y
Vsw-Hs High Speed Switch I/O Voltage 0 2.0 V
Ta Operating Temperature -40 +85 °C
Note:

(3) The control inputs must be held HIGH or LOW, they must not float.

THBBEMETFAERARMNEE, BEE~RESHBIEAE: http://www.grandmicro.com.cn
Wuxi Grand Microelectronics Co., Ltd.

Downloaded From | Oneyac.com



GRAND MICROELECTRONICS

goEsNRF

ASW3810

DC ELECTRICALS

All typical values are at Ta=25°C unless otherwise specified.

SYMBOL | PARAMETER TEST CONDITION® | MIN | TYP | MAX | UNIT
PORT A
Ron ON-state Resistance DO to D3 Vee= 3V, 1.5V < Vio< Vec, 6.0 9.5 Q
lio = -40mA
Rongay® | ON-state resistance flatness DO to D3 Vee= 3V, 1.5V < Vio < Vec, 0.9 Q
||/o = -40mA
ON-state resistance match Vee=3V, 1.5V V0V
(6) cC ) 110 CC»
ARon between high-speed channels DOto D3 lio = -40mA 02 05 Q
Vcc = OV, V|/o =0V to 36V,
lorr Leakage under power off DO to D3 Vin= 0V t0 5.5V +1 pA
PORT B
Rox ON-state Resistance Dotop3 | Vee= 3V, 1.5V < ViosVee, 60 | 95 Q
||/o =-40mA
Rongay® | ON-state resistance flatness DO to D3 VCC_= 3V, 1.5V < Vio < Vec, 0.9 Q
lijo = -40mA
ON-state resistance match Vec=3V, 1.5V VsV
() cc ) 10 cCs
ARon between high-speed channels DOto b3 o = -40mA 0.2 05 Q
Vee = OV, Vo= 0V to 36V,
lorr Leakage under power off DO to D3 Vin= 0V {0 5.5V +1 HA
DIGITAL INPUTS (SEL, nOE)
Vg Control Input Voltage High SEL, nOE 1.4 \
Vi Control Input Voltage Low SEL, nOE 0.5 \
lin Digital Input High Leakage Current SEL, nOE Vee=3.6V, Vin=Vce +1 HA
I Digital Input Low Leakage Current SEL, nOE Vee= 3.6V, Vin=GND +1 A
SUPPLY
Vee = 3.6V, lio =0,
lec VCC Supply Current Normal Operation Model, 25 HA
nOE =L
Vee= 3.6V, lio =0,
lcc.po VCC Supply Current in Power-Down Mode Power-Down Model, 0.1 1 HA
noOE =H
Note:
(4) Vi, Vo, Iy and I, refer to I/O pins, and Vy refers to the control pins.
(5) Ronruam) is the difference of Ron in a given channel at specified voltages.
(6) ARon is the difference of Ron from center port to any other ports.
THERMEFARARMNEAE, EL~RESHUFHE: hitp://www.grandmicro.com.cn
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AC ELECTRICALS

All typical values are at Ta=25°C,Vcc = 3.3V unless otherwise specified.

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX | UNIT
Cin Digital Input Capacitance f=1MHz, Vi\y = OV 6 pF
Corr Switch OFF Capacitance {:OllfFHz’ Vio = OV, Outputis open, Switch 0.3 pF
Con Switch ON Capacitance ifszoll\cl;Hz, Vio = 0V, Outputis open, Switch 0.5 pF
R. =50 Q at 1.7GHz, See Figure 20 -30
XraLk Differential Crosstalk R, =50 Q at 2.7GHz, See Figure 20 -28.5 dB
R, =50 Q at 4.05GHz, See Figure 20 -30
R.L =50 Q at 1.7GHz, See Figure 21 -31
Oiso Differential OFF Isolation R, =50 Q at 2.7GHz, See Figure 21 -25.5 dB
R =50 Q at 4.05GHz, See Figure 21 -22.5
. Port A at DC -0.5
IL Insertion Loss Port B at DC 05 dB
BW Differential Bandwidth Port A R. =50 Q, All Channels, See Figure 22 9.5 GHz
(-3dB) Port B R, =50 Q, All Channels, See Figure 22 9.5

SWITCHING ELECTRICALS

All typical values are at Ta=25°C, Vcc = 3.3V unless otherwise specified.

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX | UNIT
ton Switch Turn-ON Time All I/O See Figure 17 19 us
tswiren® Switching time between channels All I/O See Figure 18 250 ns
. Port A DO to D3 . 30
tpa Propagation Delay Port B DO to D3 See Figure 19 30 ps
Inter-pair Skew Port A Bit-to-Bit Skew Within Same 2
P Port B Differential Pair 2
tskew Port A DO to D3 5 ps
Intra-pair Skew P Between channel 0, 1, 2, 3
ort B 6

Note:
(7) tonis the time it takes the output to recover after enabling switches.
(8) tswitcn is the time it takes for the output to recover after the state us changed.
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TYPICAL PERFORMANCES
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TEST CIRCUITS
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FUNCTION DESCRIPTIONS

1. Overview

ASW3810 is a 8-channel 1:2 or 2:1 bidirectional multiplexer/de-multiplexer. The ASW3810 operates from a
1.65V to 5.0V supply, making it suitable for battery-powered applications. It offers low and flat on-state
resistance as well as low I/O capacitance which allows it to achieve a typical bandwidth of up to 9.5GHz. The
device provides the high bandwidth necessary for PCle 3.0 or PCle 4.0 applications.

2. Functional Block Diagram
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DO0+B [ DO-

Do-B [

SEL [
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D3+B I
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Figure 23, Functional Block Diagram

3. Feature Description

The ASW3810 uses FET switches driven by a high-voltage generated from an integrated charge-pump to
achieve a low on-state resistance. ASW3810 has 8-channel bidirectional switches with a high bandwidth
(~9.5GHz). ASW3810 uses an extremely low power technology and uses only 24pA lcc in active mode. The
device has integrated ESD that can support up to 2kV Human-Body-Model (HBM) and 1kV Charge Device
Model (CDM). ASW3810 can support high-speed analog I/O signal in OV to 2.0V range. ASW3810 also has a
special feature that prevents the device from back-powering when the Vcc supply is not available and an
analog signal is applied on the 1/O pin. In this situation this special feature prevents leakage current in the
device. The ASW3810 is not designed for passing signals with negative swings; the high-speed signals need
to be properly DC biased (usually ~1V) before being passed to the ASW3810. The differential S21
characteristics as a function of frequency for Port A and Port B are shown in Figure 3, respectively. The
figures show a differential bandwidth of 9.5GHz for Port A and Port B. The return loss characteristics (S11) are
shown in Figure 4. The cross-talk (XtaLk) characteristics as a function of frequency are shown in Figure 5 and
Figure 6, respectively. The off-state isolation (Oiso) characteristics for Port A and Port B are shown in Figure 7
and Figure 8 respectively.
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4. Device Functional Models
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Figure 24, Logic Diagram
Table 1 lists the device functions for the ASW3810 device.
Table 1, Functional Table
nOE SEL FUNCTION
H X Switch disabled. All channels are Hi-Z.
L L All A channels are enabled. All B channels are Hi-Z.
L H All B channels are enabled. All A channels are Hi-Z.

THBBEMETFAERARMNEE, BEE~RESHBIEAE: http://www.grandmicro.com.cn
Wuxi Grand Microelectronics Co., Ltd.

Downloaded From | Oneyac.com



ASW3810 Sesmez

TYPICAL APPLICATION DIAGRAM
1. AC Couple Caps

The ASW3810 does not drive out a fixed DC common mode voltage, but it can support OV to 2V common
mode range on 16Ghps high speed signals. According to the specification, the PCI Express bus should be
AC-Coupling signals and AC couple

capacitors are requested on Transmitter signals.

For the compatibility, how to use the AC couple capacitors is very important in mux switch application. It
depends on the matching of common mode working range between two components.

The ASW3810 is a high-speed mux chip and requests to be forced a DC common mode within working range
on differential pair. It can be forced by the component which is connecting to ASW3810, but the DC common
mode range of this component has to meet the common mode range of ASW3810. When the DC common
mode level of component and ASW3180 are requested. The pull-down resistors on the path of mux are
necessary, once both side of ASW3810 mux signals use the AC couple capacitors.

There are several examples described as below. (Here it is assumed the transmitter of all devices design as
AC-coupling mode)

1) When PCIE host drives the DC common mode within the range ASW3810’s spec, it uses the DC coupling
circuit between PCIE host and the ASW3810. Other buses of ASW3810 must be AC coupling circuit.

/ —
il > PCle
- Slot
PCle ASW3810
Host B
— 1l o
- il >
il »1 PCle
\ < Device

Figure 25, Example 1, PCle Hosts DC common mode within ASW3810 range
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2) Or both of host controllers force the DC common mode on ASW3810 when the DC common mode level is
within the ASW3810’s range.

> PCle
- Host 1
PCle -
Slot ) ) ASW3810
il n
— 1l o
- i >
> PCle
\< Host 2

Figure 26, Example 2, DC common mode of both controllers within ASW3810 range

3) When PCIE host drives the DC common mode over the range of ASW3810’s spec, it uses the AC
coupling on all buses of ASW3810. A biasing voltage of less than 2V is required in this case.

VBIAS
/ 1l o
n Ll
— Pcle
- Slot
1. [ L
n Ll .
i >
Ec'e ASW3810
ost P "
. n
il 1. 1. [
l i 1l >
—| Pcle
\: Device

Figure 27, Example 3, PCle host DC common mode level out of ASW3810 range
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GRAND MICROE
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LECTRONICS

PACKAGE OUTLINES (LGA42-3.5x9.0x0.75)

. D P o

B Al _
. - A2
| '
Molding i
e(42x)
w ) L
Substrate Solder Mask Edges
ot J
1

e3(4x)

7
P NOEX []eea[8]c] < 4

Di2xE2 //
/oo ] A
£
Ba
Top View Side View
Dimensional References unit. mm
Ref MIN NOR MAX Ref. MIN NOR MAX
A 0.700 0.750 0.800 b 0.200 0.250 0.300
Al 0.170 0200 0.230 e 0.450 0.500 0.550
A2 0500 0550 0600 b1 0450 0500 050 pgpe
D 8.900 8,000 9100 el 0450 0.500 0550 1, Al dimension are in milimeter.
E 3.400 3500 3.600 €2 0.400 0450 0500 2 Dimension ‘A’ includes package warpage.
D1 6.400 6.500 6600 b3 0325 0.375 0.425 3. Exposed metallized pads are Cu pads with surface finish protection.
E1 1400 1500 1600 ed 0825 0875 0825
aaa 0100 bbb 0.200

4

THERMETARABMMASE, B ~RESHIEIE: http://www.grandmicro.com.cn

Wuxi Grand Microelectronics Co., Ltd.

Downloaded From | Oneyac.com

o 42%) Da1um? B b1(32¢) e2(42x)
IOIOOOyoooooooT) | <

=] T (= I

o [ D1 a

g ' i g Datum A
000000000000000001 s
_ b34) €025

Bottom View
17



Hesnes ASW3810

LAND PATTERN EXAMPLE

eI MAM

A J !
42X (0.25)— 1 ; |
I

A
72
38X (0.5)

i

|
|
+ ﬂ
- |
M o 6 o
= |
o |° 7 % Ot
SYMM{;E;\}%)&C;3$ (6.5) |(8.8)
a2 (08 0] S
VIA [:D 0] d),_rf CD
=l e A==
O | . |
) -
= O
17[1:] | CDzz

=
©
N
=

A
A

Notes:

1. All dimensions are in millimeters.

2. Vias are optional depending on application, refer to device data sheet. If any vias are implemented,
refer to their locations shown on this view. It is recommended that vias under paste be filled, plugged
or tented.
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SOLDER PASTE EXAMPLE 1

‘«»ﬁ (0.35) TYP
42 39
42X (0.6) —l—» \
|
SRS i
42X (0.25)— 1 | 38
A

&
e

(R0.05) TYP

:
O
@

1
Jodduuud

Joud
i)
O

1 ***** E (0.35) TYP
- N (88)

f

.
L#
;
o
¢

SYMM-—

ReEyRRERER AT
U0 oo

[N
~

22

Notes:
3. All dimensions are in millimeters.
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SOLDER PASTE EXAMPLE 2

‘«»ﬁ (0.35) TYP
42X (0.6) —\a—» i i E} 5
exomn T gt \ U — |
38X(05){{:'*3 %
S g T ]
S N N
B =
(R0.05) TYP m S 1 _r CD
o |
- | o=
CD Q_é_JrQ ij (0.35) TYP
SYMM{}@%}{% —— ! (838)
e
. | D
mm S Sl
[:::] 1 r—H 12X (0.55)
A
. | —_
[:y:] 1 12X (0.55) CD
\
= O
17 [j‘:] | [j‘j 22 |

Notes:
4. All dimensions are in millimeters.
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TAPE AND REEL INFORMATION

REEL
R I B #% (UNIT:mm)
o H H D C
tr dE [16.50*84| #100220 |g33041.0
B
B= I =
D
TAPE
4.00;;411 2.0;;010 ‘1-5;'03'53 _B g E
/
N XX
n
~
I ° ° ° ° ° -I
-4 —|- o D &
of irrere] [#
/
BVO:;" = o1.50'8%8 / B

D1
§ 9.30010
3.8040.10 a3 -1
0 2|k & B0 | e
o
1 |
| i [
A-A B-B
Note:

1. All Dimension Unit in mm.
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ASW3810

PRODUCT ORDERING INFORMATIONS

. Moisture
Par . ratin Pack . Pack
art Package Drawing ORI ackage Sensitivity ECO ackage
Number Temperature Information Level Method
@ ASW3810 Tape & Reel
P ) pe & Ree
Afg’;’leo O, GAa2G -40°C to +85°C ;(35%120 MSL-3 Rgr'lin& (3000 Per
. YYWWZZ) T Tape)
Note: (*)YY means Year, WW means Week, ZZ means manufacture code.
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