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2 X 2 LVDS High Speed Crosspoint Switch

General Description

This non-blocking 2x2 crosspoint switch has a fully differ-
ential input to output data path for low noise generation and
low pulse width distortion. The device can be used as a
high speed crosspoint switch, 2:1 multiplexer, 1:2 demulti-
plexer or 1:2 signal splitter. The inputs can directly interface
with LVDS and LVPECL levels.

Features

Low jitter, 800 Mbps full differential data path
Worst case jitter of 190ps

with PRBS = 223 - 1 data pattern at 800 Mbps
Rail-to-rail common mode range is 0.5V to 3.25V
Worst case power dissipation is less than 126 mW
Open-circuit fail safe protection

Fast switch time of 1.1 ns typical

35 ps typical pin channel to channel skew

3.3V power supply operation

Non-blocking switch

LVDS receiver inputs accept LVPECL signals directly
7.5 kV HBM ESD protection

16-lead SOIC package and TSSOP package
Inter-operates with TIA/EIA 644-1995 specification

See the Fairchild Interface Solutions web page for cross
reference information:
www.fairchildsemi.com/products/interface/lvds.html

Ordering Code:

Order Number | Package Number

Package Description

FIN1022M M16A

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow

FIN1022MTC MTC16

16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide

Devices also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.
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Connection Diagram

Pin Descriptions

SEL1 1 U M6 ENg Pin Name Description
SELg »-] His EN Rino+ Rint+ LVDS non-inverting data inputs
R Rino-» RiNi— LVDS inverting data inputs
INo+ 5 14 Douty, INO-» RINL _ _
R Douto+ PouTi+|LVYDS non-inverting data outputs
INg. 404 H13 Dout - -
0- Douto-» PouTi-| LVDS inverting data outputs
M= H12 GND ENg LVTTL input for enabling Doyro+/DouTto-
RiN{+ 6 [l I:)OUTH EN; LVTTL input for enabling Doyt1+/DouT1-
RINT. 700 10 Doyt SEL, LVTTL input for selecting Ryyg+/Rino- OF
Ne s Lo e Rin1+/Rins- for output Doyro+/Douto-
SEL; LVTTL input for selecting Ryno+/Ryno- OF
Rin1/Rins- for output Doy +/Douri-
Vee Power Supply
GND Ground
Function Table
Inputs Outputs
Mode
SELo | SEL; | ENg EN; | Douto+ | Douto- | Douti+ | Douti-
L/O L/O H H Rino+ | Rino- | Rino+ | Rino- |1:2 Splitter
L/O H H H Rino+ | Rino- | Rina+ | Rina- |Repeater
H L/O H H Rinit | Rini- | Rinos | Rimno- |Switch
H H H H Rini+ | Rini- | Rina+ | Rini- |1:2 Splitter
X L/Oo | L/O H z z Rinos | Rino- |Douto Disabled
X H L/O H z z R|N1+ RINl— DOUTO Disabled
L/O X H L/O Rino+ | Rino- z z Doy Disabled
H X H L/O | Rnis | Rini- z Z  |Dgyr: Disabled
X X L/O | L/O z z z Z  |Doyto and Doyt Disabled
O = OPEN L/ O =LOW or OPEN H = HIGH Logic Level L = LOW Logic Level X =Don't Care Z = High Impedance
Function Diagrams
SEL1/SEL) ——+ [ ENo/ENs
RiNo+/ RiNo- DouTo+/DouTo- )
——— Cross Point
Switch
RiN1+/ RIN1- DouT1+/ DouTo-
SEL4 /SELg —/—| |—/— ENg/ENq
RiNo+/ RINO- DouTo+/DouTo-
—— Repeater
RIN1+/ RIN1- Dourt1+/DouTo-
SEL4 /SELg —»—| r/— ENQ/ENq
RiNo+/ RiNo- DouTo+/DouTo-
—— 1:2 Fanout
RIN1+/ RIN1- Dout1+/DouTo-
SEL1/SELg T ENQ /EN{
RiNo+/ RINO- [~ Douto+/Douto-
—— 1:2 Fanout
RINT+/RINt- — [ Dout1+/DouTo-
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Absolute Maximum Ratingsnote 1) Recommended Operating
Supply Voltage (V) -0.3V to +4.6V Conditions
DC Input Voltage (V) -0.3Vto +4.6V  sSupply Voltage (V) 3.0V to 3.6V
DC Output Voltage (Vour) -0.3Vto +4.6V  |nput Voltage (V) 0to Ve
Driver Short Circuit Current (Iggp) Continuous  Operating Temperature (T,) -40°C to +85°C
Storage Temperature Range (Tstg) —65°C to +150°C  Electrostatic Discharge
Max Junction Temperature (T ) 150°C (HBM 1.5 kQ, 100 pF) >7500V
Lead Temperature (T,) Electrostatic Discharge

(Soldering, 10 seconds) 260°C (MM 0Q, 100 pF) >300V

Note 1: The “Absolute Maximum Ratings™: are those values beyond which
damage to the device may occur. The databook specifications should be
met, without exception, to ensure that the system design is reliable over its
power supply, temperature and output/input loading variables. Fairchild
does not recommend operation of circuits outside databook specification.

DC Electrical Characteristics

Over supply voltage and operating temperature ranges, unless otherwise specified (Note 2)

. Min Typ Max :
Symbol Parameter Test Conditions Units
(Note 3)
LVDS Differential Driver Characteristics
Vob Output Differential Voltage R =75 Q, See Figure 3 270 365 475
R =75 Q, See Figure 3 mvV
Tp=25°Cand Ve =3.3V 285 365 440
AVop V(_)D Magnitude Change from R, =75 0, See Figure 3 35 my

Differential LOW-to-HIGH
Vos Offset Voltage See Figure 3 1.0 12 1.45 \
AVos Offset Magnitude Change from )

Differential LOW-to-HIGH See Figure 3 % mv
lozp Disabled Output Leakage Current Vour = 3.6V or GND, Driver Disabled +10 UA
lorr Power-Off Current Vee =0V, V) or Voyt = 3.6V or OV +20 HA
los Short Circuit Output Current Vout = 0V, Driver Enabled -10 mA

VouTx+ = OV, Voytx- = 0V, Driver Enabled -10
LVDS Differential Receiver Characteristics
V1 Differential Input Threshold HIGH Vic =0.05V or 1.2V or 3.25V 100 my
V1L Differential Input Threshold LOW Vee =3.3V -100
Vic Input Common Mode Voltage 0.05 3.25 \%
linD Input Current (Differential Inputs) Vin =GND +20 A
Vin=Vce +20
LVTTL Control Characteristics
Vin Input High Voltage 2 \%
VL Input Low Voltage 0.8 \%
Iin Input Current V)N =3.6V or GND +20 HA
Device Characteristics
Vik Input Clamp Voltage Ik =-18 mA -1.5 \%
lpu/PD O.utput Power-Up/Power-Down Ve = OV 10 15V 110 A

High Z Leakage Current
Cin Input Capacitance 45 pF
Cout Output Capacitance 45 pF
lcc Power Supply Current No Load, All Drivers Enabled 35 mA

R_ =75 Q, All Drivers Enabled 35 mA
R_ =75 Q, All Drivers Enabled 35 mA

Note 2: This part will only function with datasheet specification when a resistive load is applied to the driver outputs.
Note 3: All typical values are at T, =25°C and with Ve =3.3V.
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FIN1022

AC Electrical Characteristics

Over supply voltage and operating temperature ranges, unless otherwise specified

. Min Typ Max )
Symbol Parameter Test Conditions Units
(Note 4)
tpLHD Differential Output Propagation Delay 0.7 16 ns
LOW-to-HIGH R =75Q,C_ =5pF, 1.0 12 13
tpHLD Differential Output Propagation Delay Vee =3.3V, Ty =25°C 0.7 1.6 ns
HIGH-to-LOW See Figure 4 and Figure 5 1.0 12 1.3
trLHD Differential Output Rise Time (20% to 80%) 290 580 ps
trHLD Differential Output Fall Time (80% to 20%) 290 580 ps
tpLH Selection Propagation Delay 0.6 15 ns
LOW-to-HIGH (SEL, to OUT,)) R_=75Q, C_=5pF, 0.9 1.1 12
tpHL Selection Propagation Delay Vee =3.3V, Ty =25°C 0.6 15 ns
HIGH-to-LOW (SEL,, to OUT,)) See Figure 6 and Figure 7 0.9 11 1.2
tzHp Differential Output Enable Time 35 ns
from Z-to-HIGH ’
tzip Differential Output Enable Time 35 ns
from Z-to-LOW R_=75Q, C_ =5pF ’
thzp Differential Output Disable Time See Figure 8 and Figure 9 35 ns
from HIGH-to-Z ’
t zp Differential Output Disable Time 35 ns
from LOW-to-Z ’
tseT Input (INp4/IN_) Setup Time to SEL, See Figure 10 0.5 0.3 ns
tHoLp Input (IN,,/IN,_) Hold Time to SEL,, See Figure 10 0.5 0.3 ns
tyr Output Peak-to-Peak Jitter 223 —1 PRBS Sequence at 800 Mbps 190 ps
50% Duty Cycle at 800 Mbps 20 35 ps
froe Maximum Toggle Frequency R =75Q, C| =5 pF, See Figure 4 800 900 Mbps
tskew Within Device Channel-to-Channel Skew 35 80 ps
Pulse Skew |tp; 1p -tpHLDI 0 225 ps
Part-to-Part Skew (Note 5) 100 500 ps

Note 4: All typical values are at T = 25°C and with Vo = 3.3V.

Note 5: Part-to-part skew is the maximum delay time difference on like edges (LOW-to-HIGH or HIGH-to-LOW) for the same V¢ and temperature condi-

tions.
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Required Specifications

1. When the true and complement LVDS outputs (having
a 75Q connected between outputs) are connected to
3.75 kQ resistors and the common point of those 3.75
kQ resistors are connected to a voltage source that
sweeps from 0 to 2.4V, the DC Vgp and AV are still
maintained (see Figure 1).

2. When the true and complement LVDS outputs (having
a 5 pF capacitor attached between outputs) are con-
nected with 37.5Q resistors each to common point,
then the common point does not vary by more than 150
mV under all process, temperature and voltage condi-
tions when the outputs switch either from LOW-to-
HIGH or from HIGH-to-LOW (see Figure 2).

3. Pull-down resistors are required on Enable (ENy and
EN,) and select (SELy and SEL,) inputs.

4. Fail safe protection on the outputs that draw less than
20 pA of current (worst case) on the LVDS inputs. In
this condition, if the input is in fail safe selected to
OUT,/OUT,_ (say) and the outputs are Enabled then
OUT; = HIGH and OUT,_ = LOW. This prevents noise
from being amplified when the connection is broken.

5. In the disabled state the outputs can go beyond V¢
but there should be no appreciable leakage (see lgzp
and lopr specifications)

DouTn+

d

Rinn+

750
RiNn-

<«

23.75kQ

<

4
<«

$3.75kQ

Y|

<
o
o

DOUT-

~

+
) 0Vto 24V

.|l_‘

FIGURE 1. Common Mode Supply Test Circuit

Alternating
Logic Input
(1,0,1,0,...)

0V Differential

GND

FIGURE 2. Dynamic Vg Test Circuit and Waveforms
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Required Specifications (continued)

LVDS <
Input N

FIGURE 3. LVDS Driver DC Test Circuit

;= 500 pS |<— —PI |<— = 500 pS
+400 mV

90% 90%

LVDS Input
RiNn+ - RiNn-
Vig =12V

50% 1.5V

10% 10%

toLp |4—

80% 80% +Voo
2
-Voo

ov
0%
triwo] L—

FIGURE 5. LVDS Input to LVDS Output AC Waveforms

-400 mV

tpLHD

Vpirf ={Poutn+} - Poutnd

20%

triio

Cl, -
te B -
(Note B) T DouTn+

LVDS <
Input

WV

Rp

DouTn-

Co _L
(Note B) I

Note A: All input pulses have frequency = 50 MHz, t or tz = 500 ps
Note B: C_includes all probe and jig capacitances

FIGURE 4. LVDS Input to LVDS Driver Propagation
Delay and Transition Time Circuit

CL L
Note B -
(Bote )T DouTn+

LVTTL <
Input 3R
(Note A)

ouTn-

o« L
(Note B) I

FIGURE 6. LVTTL Input to LVDS Driver Propagation
Delay and Transition Time Test Circuit
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Required Specifications (continued)

tg=1ns |<— —>l |4—11_ =1ns

Vee

90%

LVTTL
Input 50%

GND

teLip tpHLD
"""""""""" +Vop

VDIFF = PouTn+} - PouTn gy

20%

FIGURE 7. LVTTL Input to LVDS Output AC Waveforms

a [ 1

Note B) = Doy,

—o0
SR2
LVDS
Input
$R/2
D, — _;.E
C. OUTn-
LVTTL (Note B)
Input
(Note A) -

Note A: All input pulses have frequency = 10MHz, tg or t <=1ns.
Note B: C_includes all probe and jig capacitances.
FIGURE 8. Differential Driver Enable
and Disable Test Circuits

= 1ns _>| la—t.= 1ns
0% 10%-1—\ Vee
ENp 50% 50% X
10% —-90% GND
B tozip [ > 1I’HLI)| ¢
VOHD
Doutn+ or DouTn- o s0%
—/ 1.2V
> tean [ Tt
1.2v
L 500, 50%
DouTn+ °r DouTn-
VOLD

FIGURE 9. Enable and Disable AC Waveforms

+1.2V
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Required Specifications (continued)

Undefined State
.

FIGURE 10. Set-up and Hold Time Specification

Valid data output Invalid Data Output
-SET- -SET-
Select Select
Rine |[—Xx—| Rin+ [—X >
Doum —X— Dout —X
—tPLH— —tPLH—
Valid data output Invalid Data Output
HOLD HOLD
— —+t—
Select Select]
%
Rin+ —X— Rin+ X
Doum —X— D% X
—tPLH— ‘ —tpLH— ‘
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PhySiC8.| Dimensions inches (millimeters) unless otherwise noted

© 0.386-0.304
{9.804—10.00)
1 15 14 13 12 11 1 9
0.2280.244 30°
(5.791-6.198) TYp

LEAD NO. 1 ! 8
IDENT 0.010 wax
(0.254)
0.150-0.157
{3.810—3.988)
0.010-0.020 0.053 0,069
0508 < [ (1.346-1.753) 0.004-0.018
8° MAX TYP + (0.102 - 0.254)
ALL LEADS \
¢ + — = |
_ .l} ‘]—_:l === SEATING
+ f ? PLANE
0.008-0.010 00160050 UL 0.050 0.014-0.020 1yp
{0.203-0.258) e (0.356) > (.20 > 10356 —0.508)
TYP ALL LEADS (0.406 -1.270) v
0.004 TYP ALL LEADS 0.008 ..
(0.102) (0.203) M16A (REV H)
ALL LEAD TIPS

16-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Narrow
Package Number M16A
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FIN1022 2 X 2 LVDS High Speed Crosspoint Switch

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

N
Hﬂﬂﬂiﬂﬂﬂﬂmz

- —t—-— 418 TP
DIMENSIONS METRIC ONLY i |

e 11

I
o
16 9 0.42 TYP
‘ [*— 0.65 TYP
” ” ” ”I” ” ” ” LAND PATTERN RECOMMENDATION

GAGE PLANE

SR Vaw it

alQ XS
T s

8 [a]0.2[c[B]A] TYPICAL, SCALE: 40X
PIN #1 IDENT. ALLED TS S DETAL &
(0.90) Rk AN
' [ 1

| 1.1 MAX TYP L R

RER_ o —X N //
- f |<* L 0.10 £ 0.05 TYF 0.09-0.20 TYP
~— 0.19 - 0.30 TYP

R CINECIEC)

MTC16 (REV C)

16-Lead Thin Shrink Small Outline Package (TSSOP), JEDEC MO-153, 4.4mm Wide
Package Number MTC16

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and

Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and (c) whose failure
to perform when properly used in accordance with
instructions for use provided in the labeling, can be rea-
sonably expected to result in a significant injury to the

user.

2. A critical component in any component of a life support
device or system whose failure to perform can be rea-
sonably expected to cause the failure of the life support
device or system, or to affect its safety or effectiveness.
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