e . Powaring Connactivity®

e

» +5V Only Single Supply Operation

* Software Programmable RS-232 or RS-485 Ti4 > 28] TI3
Selection SEL B [2] 2771 TI2
« 4 Drivers, 4 Receivers RS-232 Tx4 [3] (26 Tt
: : X3 [4] 2571 SD
2 Drivers, 2 Receivers RS-485 vee [5] 221 SEL_A

* Loop back function for Self Test X1 [6] 0 23] (B
* 28-pin WSOIC package ™>2 [T T [ 22] Rx4
GND [&] 3 [21] RX3
c1+ [ N 20 ] RX2

v+ [0} [ 19] RX1

C2+ [AT] 18] RI4

c1- [A2] 17 ] RI3

c2- [13] 16 ] RI2

V- [14] 75 ] RI1

DESCRIPTION

The SP332 is a monolithic device that contains both RS-232 and RS-485 line drivers and
receivers. The configuration of the SP332 can be changed at any time by changing the logic
state of two control pins. The device also includes a loop back function which internally con-
nects driver outputs to receiver inputs for a chip self test. An Exar-patended charge pump

allows +5V-only operation.

TYPICAL APPLICATIONS CIRCUIT

RS-232 Mode
+5V

5
Srev veeo
L 0.14F

0.1pF
12| 1. i
Tl SP332 i

0.1pF "—

]
0.1pF
e Nl PO

oV —p 2{SELA 2

—_— |23
o 2]seL B, LOOPBACK . -a— TTL/CMOS

s00ka
TTUCMOos —ae 28T %bﬂ TX1E o Rs232

400Kn§
™2 |7
TTLICMOS —B» Em_mbo—— - RS-232

TTLCMOS w2811 bo X314 e RS232

3
— RS-232

4
S
WIS
§
4
x
»~

TTL/ICMOS —=

TTUCMOs <a— —2RX RIS < Rs-232
5KQ
20 [Rx2 J
TTLICMOS ~a——| RI2[16_ q— Rs-232
§ 5KQ
TTUCMOs <a— ZHRX3 RO e Rs232

5KQ
22 |Rx4 T Rult
TTLICMOS ~<@— o@ 3 8 < RS232
5KQ

f —

sHUTDOWN - <a— TTLICMOS

Full Duplex RS-485 Mode
+5V

2
9lci+ vce : - 04uF

I
0.1uF 12 veo T
il SP332 . fug
0-1uF T 13 0.1uF ™=
c2- - =
24 S —
+5V —= SSELA OOPBACK k22 <e— TTL/CMOS
+5V —m— —|SELB
Vee
2 Tmmi Tx2|7 o
TTL/ICMOS — = T ol
TTUCMOS —i 22 oo — —» RS-485
ééééé Tx4|3_ =
TTL/CMOS — s 28]TI3 T3 ol
1 > RS485
TTL/CMOS —i —|Tl4 . I
TTLCMOS - 19JRX1 oo
T RIUTS g Rsass
2 1"° <— Rs-
TTLUCMOS <a— 22 RX2 iwsm
Ri4|18 —
21 |RX3 (——— RS-485
TTL/CMOS ~=— — R3 iwsm
T Ril17 o Rsass
22 15ka
TTL/ICMOS —ai— ={RX4 %.
25
8 |eno SHUTDOWN[= <— TTL/CMOS

L
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ABSOLUTE MAXIMUM RATINGS

ABSOLUTE MAXIMUM RATINGS

These are stress ratings only and functional operation
of the device at these ratings or any other above those
indicated in the operation sections of the specifications
below is not implied. Exposure to absolute maximum
rating conditions for extended periods of time may
affect reliability.

Y 7V Storage Temperature....................... -65°C to +150°C
|nC5ut Voltages ...................................................... Power Dissipation
. 28-pin WSOIC.......cocoevieerieeieeei, 1000mwW

LOGIC. rrvveeerereereeree 0.5V 10 (Veet0.8Y) oo Dperatmg_

Drivers.......cccoceveeeenne.. -0.5V to (Vcc+0.5V) 28-pin WSCIC

Receivers.........cccccuvvnnns +/-30V @ <100mA . 40 °C/W
Driver OUtPULS......cocoeviiiiiiiiee e +/-15V JaTTTTTTTTTTT
Maximum Data Rate.............c............ 8Mbps (Note 1)

SPECIFICATIONS

Limits are specified at T, = 25°C and V. = +5.0V unless otherwise noted.

PARAMETER MIN. TYP. MAX. | UNITS | CONDITIONS

RS-485 DRIVER

DC Characteristics

Differential Output Voltage GND Vcc Volts | Unloaded; R = «; See Figure 1

Differential Output Voltage 2.0 5.0 Volts | With load; R = 50Q (RS-422); See
Figure 1

Differential Output Voltage 15 5.0 Volts | With load; R = 27Q (RS-485); See
Figure 1

Change in Magnitude of Driver 0.2 Volts | R=27Q or R =50Q; See Figure 1

Differential Output Voltage for
Complementary States

Driver Common-Mode Output 3 Volts | R=27Q or R =50Q; See Figure 1

Voltage

Input High Voltage 2.0 Volts | Applies to transmitter inputs, SEL A,
SEL B, SD and LB

Input Low Voltage 0.8 Volts | Applies to transmitter inputs, SEL A,
SEL B, SD and LB

Input Current +/-10 MA Applies to transmitter inputs, SEL A,
SEL B, SD and LB

Pull-Up Current 1.5 MA

Pull-Down Current 3.0 MA

Driver Short Circuit Current 35 250 mA |-7V sV, <10V

Vour = HIGH

Driver Short Circuit Current 35 250 mA |7V sV, <10V

Vour = LOW

AC Characteristics

Driver Data Rate 10 Mbps

Driver Data Rate 8 Mbps | T, =+85°C, Note 1

Driver Input to Output t_,, 70 180 ns Ry = 54Q, C , =C , = 100pF; See
Figures 3 and 5

Driver Input to Output t_, 70 180 ns R, =54Q, C ,=C_, = 100pF; See
Figures 3 and 5
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SPECIFICATIONS (continued)

Limits are specified at T, = 25°C and V, = +5.0V unless otherwise noted.

PARAMETER MIN. TYP. MAX. | UNITS | CONDITIONS

RS-485 DRIVER (Continued)

AC Characteristics

Driver Skew 5 10 ns From Output to Output; See Figures
3and 5
Driver Rise or Fall Time 3 15 40 ns From 10% to 90%; R, = 54Q, C |

= C,, = 100pF; See Figures 3 and 5

RS-485 RECEIVER

DC Characteristics

Differential Input Threshold -0.2 +0.2 Volts | -7V =V, =12V

Input Hysteresis 70 mV |V, =0V

Output Voltage HIGH 3.5 Volts | |, =-4mA, V= +200mV
Output Voltage LOW 0.4 Volts | I, = +4mA, V= -200mV

Input Resistance 12 15 kQ -V sV, s12V

Input Current (A, B); VIN =12V 1.5 mA VIN =12V, Ais the non-inverting

receiver input. B is the inverting
receiver input

Input Current (A, B); V, = -7V -0.8 mA |V, =-TV

Short Circuit Current 85 mA [OVsV,, sV

AC Characteristics

Receiver Data Rate 10 Mbps

Receiver Data Rate 8 Mbps | T, =+85°C, Note 1

Receiver Input to Output t . 130 250 ns Rpee = 94Q, C, =C , = 100pF;
Figures 3 and 6

Receiver Input to Output t_,, 130 250 ns Rpee = 94Q, C, =C , = 100pF;

Figures 3 and 6

Differential Receiver Skew 13 ns R

|tPHL - tPLHl

Figures 3 and 6

RS-232 DRIVER

DC Characteristics

TTL Input Level V| 0.8 Volts | Applies to transmitter inputs, SEL A,
SEL B, SD and LB

TTL Input Level V 2.0 Volts | Applies to transmitter inputs, SEL A,
SEL B, SD and LB

High Level Voltage Output +5.0 +15.0 Volts | R =3kQto GND

Low Level Voltage Output -15.0 -5.0 Volts | R =3kQto GND

Open Circuit Output +/-15 Volts | R =

Short Circuit Current +/-100 mA | Vg, =0V

Power Off Impedance 300 Q VCC =0V; VOUT = +/-2V

AC Characteristics

Transmission Rate 120 kbps

Transition Time 1.56 us Rise/Fall time, +3V to -3V; -3V to

+3V, R = 3kQ, C, = 2500pF
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Limits are specified at T, = 25°C and V_, = +5.0V unless otherwise noted.

SPECIFICATIONS (continued)

PARAMETER | min. [ 1Y, [ max. |uniTs | conpiTions

RS-232 DRIVER (continued)

AC Characteristics

Propagation Delay; t_, 2 4 pus | R =3kQ, C =2500pF, From 1.5V
of T, to 50% of V

Propagation Delay; t, 2 4 us R =3kQ, C = 2500pF, From 1.5V
of T, to 50% of V

Slew Rate 10 30 Vius | R =3kQ, C = 50pF; From +3V to
-3V or -3V to +3V

RS-232 RECEIVER

DC Characteristics

TTL Output Level; V 0.4 Volts | Ig,, = 4mA

TTL Output Level; V, 3.5 Volts | Igoyrce = -4MA

Input High Threshold 2.1 3.0 Volts

Input Low Threshold 0.8 1.6 Volts

Input Voltage Range -15 +15 Volts

Input Impedance 3 5 7 kQ V= H-15V

Hysteresis 0.2 0.5 1.0 Volts | V. = +3V

AC Characteristics

Transmission Rate 120 kbps

Transition Time 50 ns Rise/Fall time, 10%-90%

Propagation Delay t,,, 100 300 ns | From 50% of V to 1.5V of R

Propagation Delay t_ ,, 100 200 ns

POWER REQUIREMENTS

No Load Supply Current 19 25 mA | No Load; V.. =5.0V; T, =25°C

Full Load Supply Current 90 120 mA RS-232 drivers R = 3kQ to GND,
DC input
RS-485 drivers R = 54Q from A to
B; DC input

Shutdown Supply Current 5 50 MA | T,=25°C, V, =5.0V

Note 1: Exceeding the maximum data rate may damage the device
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TEST CIRCUITS

1KQ

Test Point
S1O—W Ve

CrL T~

Figure 2. Receiver Timing Test Load Circuit

Receiver
Output

1KQ

g0 Vec
Output 5000
Under
Test ¢ =<
J—_ Sy L
Figure 3. RS-485 Driver/Receiver Timing Test Circuit Figure 4. RS-485 Driver Timing Test Load #2 Circuit

SWITCHING WAVEFORMS
f=21MHz; tr<10ns; tF<10ns

A Al
DRIVER INPUT 74 SV x:'l .5V
ov
* *—V <+—tpH tpyL—> <+ *
B
DRIVER Vo V2Vo| N 172V
OUTPUT A 4 4
—> <4— tppLH topHL D

DIFFERENTIAL Vo© - = - =~ - - r
OUTPUT OV -~ - - - - --- ﬁ ]\
— \om
Va-VB VO —»{ <« t5 - | [t

tskew = ItppPLH-tDPHL

Figure 5. RS-485 Driver Propagation Delays

f=1MHz; tg < JIE <
Vopa™* —X R<10ns; tF £ 10ns Z
A-B ov ov
Voo— N\ INPUT /
0OD2
VoH
RECEIVER OUT 1.5V OUTPUT 1.5V
Y/
o tPHL—> <+ tpLy—> <+
Figure 6. RS-485 Receiver Propagation Delays
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THEORY OF OPERATION

The SP332 is single chip device that can be
configured via software for either RS-232,
RS-485 or both interface modes at any
time. The SP332 is made up of three basic
circuit elements, single-ended drivers and
receivers, differential drivers and receivers
and charge pump.

DIFFERENTIAL DRIVER/RECEIVER...

RS-485, RS-422 Drivers...

The differential drivers and receivers comply
withthe RS-485 and RS-422 standards. The
driver circuits are able to drive a minimum
of 1.5V when terminated with a 54Q) resistor
across the two outputs. The typical propa-
gation delay from driver input to output is
60ns. The driver outputs are current limited
to less than 250mA, and can tolerate shorts
to ground, or to any voltage within a +10V
to -7V range with no damage.

RS-485, RS-422 Receivers...

The differential receivers of the SP332 com-
ply with the RS-485 and RS-422 standards,
The input to the receiver is equipped with a
common mode range of +12V to -7V. The
input threshold over this range is a minimum
of +/-200mV. The differential receivers can
receive data up to 10Mbps. The typical
propagation delay from the receiver input
to output is 90ns.

SINGLE ENDED DRIVER / RECEIVER...

RS-232 (V.28) Drivers...

The single-ended drivers and receivers
comply withthe RS-232 and V.28 standards.
The drivers are inverting transmitters which
accepteither TTLor CMOS inputs and output
the RS-232 signals with an inverted sense
relative to the input logic levels. Typically,
the RS-232 driver output voltage swing is
+/-9V with no load and is guaranteed to be
greater than +/-5V under full load. The driv-
ersrely onthe V+and V- voltages generated
by the on-chip charge pump to maintain
proper RS-232 output levels. With worst
case load conditions of 3kQ and 2500pF, the
four RS-232 drivers can still maintain +/-5V
output levels. The drivers can operate up to
120kbps; the propagation delay from input
to output is typically 2us.

RS-232 (V.28) Receivers...

The RS-232 receivers convert RS-232
input signals to inverted TTL signals. Each
of the four receivers features 500mV of
hysteresis margin to minimize the affects
of noisy transmission lines. The inputs
also have a 5kQ resistor to ground, in

an open circuit situation the input of the
receiver will be forced low, committing

the output to a logic high state. The input
resistance will maintain 3kQ to 7kQ over
a +/-15V range. The maximum operating
voltage range for the receiver is +/-30V,
under these conditions the input current to
the receiver must be limited to less than
100mA. Due to the on-chip ESD protec-
tion circuitry, the receiver inputs will be
clamped to +/-15V levels. The RS-232
receivers can operate up to 120kbps.

Charge—Pump

The charge pumpis a Exar—patented design
(U.S.5,306,954)and uses a unique approach
compared to older less efficient designs.
The charge pump still requires four external
capacitors, but uses a four—phase voltage
shifting technique to attain symmetrical
10V power supplies. Figure 7(a) shows the
waveform found on the positive side of capci-
tor C2, and Figure 7(b) shows the negative
side of capcitor C2. There is a free—running
oscillator that controls the four phases of
the voltage shifting. A description of each
phase follows.

Phase 1

— Vs charge storage —During this phase of
the clock cycle, the positive side of capacitors
C, and C, are initially charged to +3V. C* is
then switchedto ground and chargeon C,~is
transferred to C,~. Since C," is connected to
+5V, the voltage potential across capacitor
C, is now 10V.

Phase 2

— V transfer—Phase two of the clock con-
nects the negative terminal of C, to the Vg
storage capacitor and the positive terminal
of C, to ground, and transfers the generated
—l0Vto C,. Simultaneously, the positive side
of capacitor C , is switched to +5V and the
negative side is connected to ground.
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Phase 3

— V,, charge storage — The third phase
of the clock is identical to the first phase
— the charge transferred in C, produces
=5V in the negative terminal of C,, which
is applied to the negative side of capacitor
C,. Since C," is at +3V, the voltage potential
across C, is I0V.

Phase 4

— V,, transfer — The fourth phase of the
clock connects the negative terminal of C,
to ground and transfers the generated 10V
across C, to C,, the V storage capacitor.
Again, simultaneously with this, the positive
side of capacitor C, is switched to +5V and
the negative side is connected to ground,
and the cycle begins again.

Since both V+ and V- are separately gen-
erated from V. in a no—load condition, V+
and V- will be symmetrical. Older charge
pump approaches that generate V- from
V+ will show a decrease in the magnitude
of V- compared to V+ due to the inherent
inefficiencies in the design.

The clock rate for the charge pump typically
operates at 15kHz. The external capaci-
tors must be 0.1pyF with a 16V breakdown
rating.

Tek Run: 2.00MS/s  Average

I.
1§

+10V |
a) C2+ L
GND 14} L -
GND B
b) C2- :
-10V
RGOV S00V W 25055 Chi 26V 20 Sep 1998
09:31:35
Figure 7. Charge Pump Waveforms
VCC = 45V Ve =+5V
LO +10V o C4 Cyq
- |Vpp Storage Capacitor O—+{ = |Vpp Storage Capacitor
Cy _: C2 p— _| ]+
j;lss Storage Capacitor O—‘ Vgg Storage Capacitor
O O? C3

Figure 8. Charge Pump Phase 1.

ERSSTY

+11=_JVpp Storage Capacitor
w“ DD g p

Vg Storage Capacitor
-10v O—Yg —YL

Figure 10. Charge Pump Phase 2.

Figure 9. Charge Pump Phase 3.

VCC =45V

. O T O O_’f‘ - |Vpp Storage Capacitor

Cr=—

_ ! Vg Storage Capacitor

-5V Oq]ca

Figure 11. Charge Pump Phase 4.
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TYPICAL APPLICATIONS CIRCUIT

RS-232 Mode Full Duplex RS-485 Mode
+5V oy
o vee 0.14F ot vee 0.1pF
YRR spagg v R spas s
Co+ 14 11 v. 4
0.1yF L] vl | o & _0)1|F__l_
% C2- 01pF = L24 Co- e
oV —p- =] SELA 23 +5V —= {SELA [OOPBACK F <a— TTLICMOS
o —p 21 SEL B, LOOPBACK |— <4— TTLICMOS 51— —JSELB
400»«1% " les;)omg TX2 7__» RS-485
Tucmos — 2241 CCDQ 8 RS2 TTLICMOS — s T ol
oo 3 , TTUCMos — 2T vee o RS-485
TTLCMOS —B» __bo—— —p RS-232 TLOMOS o 28 TI";““’ N — — B RS-485
400KD§ TX3 4
> RS-465
TTUCMOS —m 2818 3 4 RS2 TTucmos —a- —]Ti4 I P
Ver D | @ RS485
“""“’% TTUCMOS <t O fRX! 4 -
1114 TX4)3 = RI|15
TTLICMOS —3» 7 —» RS-232 2 [~ <— RS485
I[>° TTLICMOS <a— —{RX2 £ 50
"~ Ri4]18 —
21 |RX3 D -<q— RS-485
TTLCMOS ~<a— 3—0@?£<— RS-232 TTLICMOS ~— — q ﬁwmm .,
el <« RS485
22 15KQ
TTLICMOS <—ﬂ—o< 6 «—Rs22 TTLICMOS <@ —{RX4 i
$w 8 lono SHUTDOWNIZE <— TTLICMOS
TTucmos <e— 2 oéi RN o Rs232 |
5KQ
TTLCMOS <€— 2 oég RIS o RS232 —
5KQ
8 =
IGND SHUTDOWN E‘— TTL/CMOS
PINOUT
TI4 > 281 TI3
SEL B [2] [27] TI2
x4 [3] [26] TI1
TX3 [4] 251 SD
vee [5] 24 SEL_A
TX1 [6] 0 23] LB
T*X2 [T] T 22] RX4
GND [B] & 21] RX3
c1+ [9] N 20 ] RX2
V+ [10] 19 | RX1
C2+ [11] 18] RI4
C1- [12] 171 RI3
c2- [13] 16 ] RI2
V- [14] 15 ] RI1
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SP332 CONTROL LOGIC CONFIGURATION

26 |11 >c 1|6 2 [t [ TX1]6
Tx1|6 1|6
26|t [ 26| |3
27 | TI2 X2 |7 TX2)7 TX2|7
T2 27 |T12 X2 |7 —
T2
28 | 113 >c >3 | 4 28 |13 >c TXx3|4
3|4
28| 113 X314 28 |13 —
s T3 Tx4|3
1l TX4|3 13
4| 3 = 1 |14 4|3
T4 T4
19 [Rx1 Rt |15
R 19 [RX1 Rl RI1 |15 RI1 |15 RI1 |15
19 [RX1 q — 19 |RX1 d =
L, Ri2|16 b— RI2116
20 [Rx2 = RI2 | 16
20 [Rx2 RI2 | 16
R2 21 |RX3 RI3 |17
o@
21|Rx3 - ri3| 17 o1 [y RI3 [17
RI3 [17 ] L, Rialis
21| Rx3 —
] | R4|18 22 |Rx4 c@ RI4|18
22| Rx4 —
°<Eﬂ Ri4| 18
E TH>O— ™fs 26 TI1>O_ ™| 6
TX1{6 TX1] 6
26T T 26| TIM T1
27 | TI2 2| 7 T™>X217 T™>2|7
T2 M — 27 TI2 ™2 | 7 —
T2 - =
28 TI3>O___ >3] 4 z TI3>O-—— X314
>3[4
X3 4 28113 —
28 |13
:(3‘> T3 4| 3
4| 3 13
1114 4| 3 — 1| T4 ™4 | 3
4 S0+ = T4 —
RX1
19 RI1[15 19 |rRxt rit | 15
[EH Ve 115 | RX | 15
q oq 1ol rxt RI1[15 1ol Ryt RIT| 15
"Ei. RI2[16 ':I. Ri2116
2[R rizf 10
20 |RX2 Ri2 |16
21 RX{‘HH RI3 | 17
21 17
21 [RX3 Ri3| 17 21| Rx3 RBIT
Rri3 |17 ] RI4 18
21 RX3 — P —
] Ri4 |18 22 |RX Ri4|18
QB | Riaf18 O —

Receiver Inputs are inactive in Loopback Mode (LOOPBACK = 0)

Driver Outputs are Tri-stated in Loopback Mode (LOOPBACK = 0)
Unused Outputs are Tri-stated
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REVISION HISTORY

REV. DISCRIPTION DATE APP'D

A DRAWING ORIGINATION 04/24/06 JL

B CHANGE DRAWING LOGO AND COMPANY NAME 11/28/07 JL

28 Pin SOICW  JEDEC MS-013 Variation AE
DIMENSIONS IN MM DIMENSIONS IN INCH
SYMBOLS (Control Unit) (Reference Unit)

MIN NOM MAX MIN NOM MAX
A 2.35 — 2.65 [0.093 — [0.104
A1 0.10 — 0.30 | 0.004 — [0.012
A2 2.05 — 2.55 | 0.081 — | 0.100
b 0.31 — 0.51 | 0.012 | — |0.020
c 0.20 — 0.33 | 0.008 — | 0.013
E 10.30 BSC 0.406 BSC
E1 7.50 BSC 0.295 BSC
e 1.27 BSC 0.050 BSC
h 0.25 — 0.75 [0.010 — 0.030
L 0.40 — 1.27 |0.016 — 10.050
L1 1.40 REF 0.055 REF
L2 0.25 BSC 0.010 BSC
R 0.07 — — 10003 | — —
R1 0.07 — — 0003 | — —
0 o — 8 o — 8
01 5 — 15 5 — 15°
02 o — — o — —
D 17.90 BSC 0.705 BSC
N 28 28

01~

g 02

Al ! cAUGE PLANE
\ _ SEATING PLANE
L _,_.N
— (1)

EXAR CORPORATION

Powering Con,

- 28 PIN SOICW PACKAGE OUTLINE

Packaging Approval: Drawing No:

28—PIN SOICW

&L _oo.m 11/28/07 | Revision: B | Sheet:
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ORDERING INFORMATION
Model Temperature Range Package Types
SP332CT Lt 0%C 10 F70°C et 28-pin WSOIC
SP332CT-L/TR.. ...0°C to +70°C.. .28-pin WSOIC
SP332ET-L........ ... -40°C to +85°C.. .28-pin WSOIC
SP332ET-L/TR...oiiiiiiit e SA0°C 10 F85 Ciiiiieii et 28-pin WSOIC

Note: /TR = Tape and Reel

REVISION HISTORY

DATE REVISION | DESCRIPTION
9617R0O - Legacy Sipex Datasheet
01/26/10 1.0.0 Convert to Exar Format. Add Revision History table. Change revision to 1.0.0. Add
Note 1 and change maximum RS-485 data rate at +85C. Update ABS Max Rating
table.

Notice
EXAR Corporation reserves the right to make changes to any products contained in this publication in order to improve design, performance or reliabil-
ity. EXAR Corporation assumes no representation that the circuits are free of patent infringement. Charts and schedules contained herein are only for
illustration purposes and may vary depending upon a user's specific application. While the information in this publication has been carefully checked;
no responsibility, however, is assumed for inaccuracies.
EXAR Corporation does not recommend the use of any of its products in life support applications where the failure or malfunction of the product can
reasonably be expected to cause failure of the life support system or to significantly affect its safety or effectiveness. Products are not authorized for
use in such applications unless EXAR Corporation receives, in writting, assurances to its satisfaction that: (a) the risk of injury or damage has been
minimized ; (b) the user assumes all such risks; (c) potential liability of EXAR Corporation is adequately protected under the circumstances.
Copyright 2010 EXAR Corporation
Datasheet January 2010
Send your Interface technical inquiry with technical details to: uarttechsupport@exar.com

Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited.
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