€ Sipex SP3249E

Intelligent +3.0V to +5.5V RS-232 Transceivers

FEATURES

m Meets true EIA/TIA-232-F Standards
from a +3.0V to +5.5V power supply

m Interoperable with EIA/TIA-232 and
adheres to EIA/TIA-562 down to a +2.7V
power source

® Minimum 250Kbps data rate under load

m Regulated Charge Pump Yields Stable
RS-232 Outputs Regardless of V.
Variations

m Enhanced ESD Specifications:
+15KV Human Body Model
+15KV IEC1000-4-2 Air Discharge
+8KV IEC1000-4-2 Contact Discharge

Now Available in Lead Free Packaging

DESCRIPTION

The SP3249E device is an RS-232 transceiver solution intended for portable or hand-held
applications such as notebook and palmtop computers. The SP3249E uses an internal
high-efficiency, charge-pump power supply that requires only 0.1uF capacitors in 3.3V
operation. This charge pump and Sipex's driver architecture allow the SP3249E device to
deliver compliant RS-232 performance from a single power supply ranging from +3.0V to
+5.0V. The SP3249E is a 5-driver/3-receiver device, ideal for laptop/notebook computer and
PDA applications.

SELECTION TABLE

Device | Power Supplies | RS-232 RS-232 External AUTO ON-LINE® TTL 3-State No. of
Drivers | Receivers | Components Circuitry Pins
SP3223E | +3.0Vto +5.5V 2 2 4 capacitors YES YES 20
SP3243E | +3.0V to +5.5V 3 5 4 capacitors YES YES 28
SP3238E | +3.0Vto +5.5V 5 3 4 capacitors YES YES 28
SP3239E | +3.0V to +5.5V 5 3 4 capacitors NO YES 28
SP3249E | +3.0V to +5.5V 5 3 4 capacitors NO NO 24

Applicable U.S. Patents - 5,306,954; and other patents pending.
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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 and cause permanent damage to the
device.

Vg rmmmmmimmsnise e -0.3V to +6.0V
AV (N[0 1 =) N 0.3V t0 +7.0V
AV (N[0 =3 N +0.3V to -7.0V
VA + [V-| (NOTE 1) .coiiiiiieieieeeeeeee e +13V
lcc (DC V. or GND current)........c.ccccevvnnnan +100mA

Input Voltages

TXIN et .-0.3V to +6.0V
RXIN oo +25V
Output Voltages

TXOUT ittt e e +13.2V
23] ) S -0.3V to (V. + 0.3V)
Short-Circuit Duration

TXOUT oot Continuous

Storage Temperature ............cc........

Note 1: V+ and V- can have maximum magnitudes of 7V, but their absolute difference cannot exceed 13V.

ELECTRICAL CHARACTERISTICS

V. = +3.0to +5.5, C1 -C4 = 0.1uF (tested at 3.3V + 5%), C1-C4 = 0.22uF (tested at 3.3V + 10%), C1 = 0.047uF, and C2-C4 = 0.33uF (tested at 5.0V
+10%), T, =T, to T,.., unless otherwise noted. Typical values are at T, = +25°C.)

PARAMETER MIN. TYP. MAX. | UNITS | CONDITIONS

Supply Current 0.3 1.0 mA | V. no load

LOGIC INPUTS AND RECEIVER OUTPUTS

Input Logic Threshold

LOW 0.8 V| V.. =+3.3Vor +5.0V, TxIN

HIGH 2.4

Input Leakage Current +0.01 +1.0 uA TxIN, T, =25°C

Output Voltage LOW 0.4 \ loyr = 1.6MA

Output Voltage HIGH Vee-06 | V. -0.1 \Y, lour = -1.0mA

DRIVER OUTPUTS

Output Voltage Swing +5.0 +5.4 \% All driver outputs loaded with 3KQ
to GND

Output Resistance 300 Q Ve =V+=V-=0V, V= +2V

Output Short-Circuit Current +35 +60 mA | V= GND

RECEIVER INPUTS

Input Voltage Range -25 25 \%

Input Threshold LOW 0.6 1.2 \% Ve =3.3V

Input Threshold LOW 0.8 15 \% V. =5.0V

Input Threshold HIGH 15 2.4 \% Ve =3.3V

Input Threshold HIGH 1.8 24 \Y, V.. =5.0V

Input Hysteresis 0.5 V

Input Resistance 3 5 7 kQ
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ELECTRICAL CHARACTERISTICS

V. =+3.0t0 +5.5, C1 -C4 = 0.1uF (tested at 3.3V + 5%), C1-C4 = 0.22uF (tested at 3.3V + 10%), C1 = 0.047uF, and C2-C4 = 0.33uF (tested at 5.0V
+10%), T, =T, to T, unless otherwise noted. Typical values are at T, = +25°C.)

PARAMETER MIN. TYP. | MAX. | UNITS | CONDITIONS

TIMING CHARACTERISTICS

Maximum Data Rate 250 kbps | R =3k, C, = 1000pF, one driver

switching

Receiver Propagation Delay Receiver input to receiver output,
t oo 0.15 uS C = 150pF
t o 0.15 t

Receiver Output Enable Time 200 ns Normal operation

Receiver Output Disable Time 200 ns Normal operation

Driver Skew 100 ns It -t 1.T,=25°C

Receiver Skew 50 ns Pt -t |

Transition-Region Slew Rate 30 Vlus | V. =3.3V,R =3k, T, =25,

measurements taken from -3.0V to
+3.0V or +3.0V to -3.0V

TYPICAL PERFOMANCE CHARACTERISTICS

Unless otherwise noted, the following perfomance characteristics apply for V. = +3.3V, 250kbps data rate, all drivers loaded with 3k, 0.1uF charge

pump capacitors, and T,,,, = +25°C.

TRANSMITTER OUTPUT vs. LOAD CAPACITANCE SLEW RATE vs. LOAD CAPACITANCE
6 25
4 20
2 w15 —_POS. SR
; 0 %10 NEG SR
2 1000 2000 3000 4000 5000 5
-4 0
6 0 1000 2000 3000 4000 5000
pF pF
SUPPLY CURRENT vs LOAD CAPACITANCE
60
50
40 —e—250Kbps
%30 —=—120Kbps
20 20Kbps
10
0
0 1000 2000 3000 4000 5000
pF
Figure 3. Supply Current VS. Load Capacitance when
Transmitting Data
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PIN DESCRIPTION

NAME FUNCTION Eg‘
C2+ Positive terminal of the symmetrical charge-pump capacitor C2. 1
GND Ground. 2
C2- Negative terminal of the symmetrical charge-pump capacitor C2. 3

V- Regulated -5.5V output generated by the charge pump. 4

T,0UT RS-232 driver output. 5

T,0UT RS-232 driver output. 6

T,0UT RS-232 driver output. 7
R,IN RS-232 receiver input. 8
R,IN RS-232 receiver input. 9

T,0UT RS-232 driver output. 10
R,IN RS-232 receiver input. 11

T,0UT RS-232 driver output. 12

—TFhN— TTL/CMOS driver input. 13

R,OUT TTL/CMOS receiver output. 14
T,N TTL/CMOS driver input. 15

R,OUT TTL/CMOS receiver output. 16

R,OUT TTL/CMOS receiver output. 17
T,IN TTL/CMOS driver input. 18
T,IN TTL/CMOS driver input. 19
T,IN TTL/CMQOS driver input. 20

C1- Negative terminal of the symmetrical charge-pump capacitor C1. 21
Ve +3.0V to +5.5V supply voltage. 22
V+ Regulated +5.5V output generated by the charge pump. 23
Cl+ Positive terminal of the voltage doubler charge-pump capacitor C1 24

Table 1. Device Pin Description
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C2+ C1+
GND V+
C2- Vee
V- C1-
T40UT coX T4IN
THOUT [ 6| ToIN
T30UT T3IN
RqIN [ 8] RqOUT
RoIN[ 9 RpOUT
T40UT T4IN
R3IN R30UT
T50UT T5IN
Figure4. SP3249E Pinout Configuration
Vcce
A
e 22
CS/_:PO.l‘uF Voo
- 24|c1+ v+ 23 N
C1__ 0.1uF . C3_0.1uF
T " a Sipex T
1jco+ SP3249E v |4
J:+
C2 __0.1yF C4l0.1uF
3|c2 I
20 |T,IN T,0UT Q5
19|T,IN T,0UT 6 .
TTLCMOS ) 28 [T TO0UTR7 , URs232
INPUTS 15/T,n rout] 10 OUTPUTS
[ S——— —>

13|TgIN E TSOUT 12
17 |R,0UT RINf8
j §5k9
TTLICMOS
OUTPUTS | «___16]R,0UT < RINN9 L Rs-232
INPUTS
5kQ
14| R,OUT L RN | 12
5kQ

GND

Lz

Figure5. SP3249E Typical Operating Circuit
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DESCRIPTION

The SP3249E devicemeetstheEIA/TIA-232and
ITU-T V.28/V.24 communication protocols and
can be implemented in battery-powered, por-
table, or hand-held applications such as
notebook or palmtop computers. The SP3249E
devicefeatures Sipex's proprietary and patented
(U.S. #5,306,954) on-board charge pump
circuitry that generates 5.5V RS-232 voltage
levels from a single +3.0V to +5.5V power
supply. The SP3249E device can operate at a
data rate of 250kbps fully loaded.

The SP3249E is a 5-driver/3-receiver device,
ideal for portable or hand-held applications.

The SP3249E device is an idea choice for
power sensitive designs.

Vee
+
C5_ 0.1uF 2

) Vee
= ey 23
E | b ="
C1_0.0uF . €3, 0.1uF
T afer SIM’ XX T
lico+ SP3249E |4
J:* Z L
€2 0.1uF C4_"0.1uF
3lc2- ¥
RxD 20|T,N T0UTY5
CTS 19|T,IN t T0UTR 6 N
DSR 18|TyN TOUTE7 RS-232
D“ ot > oUTPUTS
DCD 15|TN 10
UART - 1
or RI 13|TN > T0UTR12
Serial uC
TxD 17ROUT A Rivls
N e
RTS 16|R,0UT 5 RNpo . Rsom
oa INPUTS
DTR 14ROUT L RINf11
N Ssi0
GND

Figure 6. Interface Circuitry Controlled by
Microprocessor Supervisory Circuit

THEORY OF OPERATION

The SP3249E device is made up of four basic
circuit blocks: 1. Drivers, 2. Receivers,
3. the Sipex proprietary charge pump, and

Drivers

The drivers areinverting level transmitters that
convert TTL or CMOSlogiclevelsto 5.0V EIA/
TIA-232levelswithaninverted senserelativeto
the input logic levels. Typically, the RS-232
output voltage swing is +5.4V with no load and
+5V minimum fully loaded. Thedriver outputs
are protected against infinite short-circuits to
ground without degradationinreliability. These
drivers comply with the EIA-TIA-232F and all
previous RS-232 versions. All unused driver
inputs must be connected to V¢ or GND.

Thedriverscan guaranteeadata rate of 250kbps
fully loaded with 3k in parallel with 1000pF,
ensuring compatibility with PC-to-PC commu-
nication software.

The dew rate of the driver output is internally
limited to a maximum of 30V/us in order to
meet the EIA standards (EIA RS-232D 2.1.7,
Paragraph 5). The transition of the loaded
output from HIGH to LOW aso meets the
monotonicity reguirements of the standard.

Figure7 showsaloopback test circuit used totest
the RS-232 Drivers. Figure 8 shows the test
results of the loopback circuit with all five driv-
ers active at 120kbps with typica RS-232 loads
in pardld with 1000pF capacitors. Figure 6 shows
the test results where one driver was active at
250kbps and all five driversloaded with an RS-
232 receiver in parallel with a1000pF capacitor.
A s0lidRS-232 datatransmissionrateof 120kbps
provides compatibility with many designs in
persona computer peripherals and LAN appli-
cations.
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Receivers

The receivers convert +5.0V EIA/TIA-232
levelsto TTL or CMOS logic output levels.

Sincereceiver inputisusually fromatransmission
line where long cable lengths and system
interference can degrade the signal, the inputs
haveatypical hysteresismargin of 500mV. This
ensures that the receiver is virtually immune to
noisy transmission lines. Should aninput beleft
unconnected, aninternal 5k pulldown resistor
to ground will commit the output of the receiver
toaHIGH state.

Charge Pump

The charge pump is a Sipex—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 5.5V
power supplies. The internal power supply
consists of a regulated dual charge pump that
provides output voltages 5.5V regardless of the
input voltage (Vcc) over the +3.0V to +5.5V
range. Thisisimportant to maintain compliant
RS-232 levels regardless of power supply
fluctuations.

The charge pump operates in a discontinuous
mode using an internal oscillator. If the output
voltages are less than a magnitude of 5.5V, the

/':I'\ Vee
=" v+
C1__0.1uF = 0.1uF
T e SI'M."‘X '
c2+ SP3249E .
— V.
C2 ___0.1uF 0.1uF

LOGIC
INPUTS

LOGIC
OUTPUTS

Figure 7. Loopback Test Circuit for RS-232 Driver Data
Transmission Rates

charge pump isenabled. If the output voltages
exceed amagnitude of 5.5V, thecharge pumpis
disabled. Thisoscillator controlsthefour phases
of the voltage shifting (Figure 13). A descrip-
tion of each phase follows.

Phase 1 (Figure 11)

— Vs charge storage — During this phase of
the clock cycle, the positive side of capacitors
Cyand C; areinitially charged to Vee. Ci+ is
then switched to GND and the chargein C—is
transferred to C,~. Since C,+ is connected to
V cc, thevoltage potential acrosscapacitor Cyis
now 2 timesVec.

Tek Run: 20.0MS/s  Sample
[ 1

T e T
L

ChZ 500V M2.50us Ch1 7

Ol
Sy
ol

16

1.5V 28 Dec 2000

v
v 16:56:19

T LM
HVES B VAR

1

LT

H ThY 500V WM 2.500s Chi 7

il

1.5V 28 pec 2000
16:58:17

[& O
fd —

5.00V
5.00¥

Figure 8. Loopback Test Circuit Result at 120kbps
(All Drivers Fully Loaded)

Figure 9. Loopback Test Circuit result at 250kbps
(All Drivers Fully Loaded)
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Phase 2 (Figure 12)

— Vg transfer — Phase two of the clock
connects the negative terminal of C, totheVss
storage capacitor and thepositiveterminal of C,
to GND. This transfers a negative generated
voltage to Cs. This generated voltage is
regulated to a minimum voltage of -5.5V.
Simultaneous with the transfer of the voltageto
C;3, the positive side of capacitor C, isswitched
to Ve and the negative side is connected to
GND.

Phase 3 (Figure 14)

— Vpp charge storage— Thethird phase of the
clock isidentical tothefirst phase— thecharge
transferred in C; produces—V cc inthe negative
terminal of Cy, whichisapplied to the negative
side of capacitor C,. Since Cyt isat Vcc, the
voltage potential across C,is 2 timesVcc.

Phase 4 (Figure 15)

— Vpp transfer — Thefourth phase of theclock
connects the negative terminal of C, to GND,
and transfers this positive generated voltage
across C, 1o Cy, the Vpp storage capacitor. This
voltage is regulated to +5.5V. At thisvoltage,
theinternal oscillator isdisabled. Simultaneous
with the transfer of the voltage to C,, the
positive side of capacitor C; isswitched to Ve
and the negative side is connected to GND,
allowing the charge pump cycleto begin again.
The charge pump cyclewill continue aslong as
the operational conditions for the internal
oscillator are present.

Since both V+ and V- are separately generated
fromV cc, inano—oad condition V+and V-will
besymmetrical. Older charge pump approaches
that generate V-fromV+will show adecreasein
the magnitude of V- compared to V+ dueto the
inherent inefficienciesin the design.

The clock rate for the charge pump typically
operatesat 500kHz. Theexternal capacitorscan
be as low as 0.1uF with a 16V breakdown
voltage rating.
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Ve = +5V

" C‘J
o—*{ | = Vpp Storage Capacitor

O—‘ —YLVSS Storage Capacitor

Figure 10. Charge Pump — Phase 1

Cy
+

o—*| =1 Vpp Storage Capacitor

Figure 11. Charge Pump — Phase 2

I T ]
t ! ]
e e e e R A4
ov
ov
| | B
I S e N -6V

Ch1 2.00v 2.00V M 1.00us Chin1.96V

Figure 12. Charge Pump Waveforms

Ve = +5V

L [0 w5
. R JVDD Storage Capacitor
Cr=—

Ci—
B O—‘ ‘ Vgg Storage Capacitor

_5 C3
Figure 13. Charge Pump — Phase 3
Ve = +5V
Lo +10V o C4J
. W‘ ‘ ‘ Vpp Storage Capacitor
Ci1= Ca= s
Of‘ ‘ Vgsg Storage Capacitor
@) C3
Figure 14. Charge Pump — Phase 4
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17 |R,0UT :||

C2-

s
22

C5 0.1uF

T ”

e
Cl__ 0.1uF .

L 21)ce SI'Qe)’\ v+

- 1|.,, SP3249E 0.1uF
C2 ___0.1uF

3 V-

0.1uF

o

A

16 9
-« <
14 =
-« T
- 20 I>j
_ 19 l>°
_ 18 I>;
_ 15 l>;
> 13 > DB-9
Connector
/ 1
6/[~O
O 2
LS
o 3
8116
12 9 [ = Otd
= ©
I 5
DB-9 C tor Pins:
1. RecglsgeacL?r;e |SnlgS;naI Detector 6. DCE Ready \ *TL
2. Received Data 7. Request to Send
3. Transmitted Data 8. Clear to Send
4. Data Terminal Ready 9. Ring Indicator
5. Signal Ground (Common)
Figure 15. Circuit for the connectivity of the SP3249E with a DB-9 connector
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ESD TOLERANCE

The SP3249E device incorporates ruggedized
ESD cellsonall driver output and receiver input
pins. The ESD structure is improved over our
previous family for more rugged applications
and environments sensitive to electro-static
discharges and associated transients. The
improved ESD tolerance is at least +15kV
without damage nor latch-up.

There are different methods of ESD testing

applied:
a) MIL-STD-883, Method 3015.7
b) IEC1000-4-2 Air-Discharge
¢) |[EC1000-4-2 Direct Contact

The Human Body Model has been the generally
accepted ESD testing method for semiconductors.
Thismethod is also specified in MIL-STD-883,
Method 3015.7 for ESD testing. The premise of
this ESD test is to simulate the human body’s
potential to store electro-static energy and
discharge it to an integrated circuit. The
simulation isperformed by using atest model as
shown in Figure 16. This method will test the
IC's capability to withstand an ESD transient
duringnormal handling suchasinmanufacturing
areaswherethel Cstendto behandledfrequently.

The IEC-1000-4-2, formerly IEC801-2, is
generally usedfor testing ESD on equi pment and
systems. For system manufacturers, they must
guarantee a certain amount of ESD protection
since the system itself is exposed to the outside
environment and human presence. The premise
with IEC1000-4-2 is that the system isrequired
towithstand an amount of static el ectricity when
ESD is applied to points and surfaces of the
equipment that areaccessibleto personnel during

normal usage. Thetransceiver | C receives most
of the ESD current when the ESD source is
appliedtothe connector pins. Thetest circuit for
IEC1000-4-2 is shown on Figure 20. Thereare
two methods within IEC1000-4-2, the Air
Discharge method and the Contact Discharge
method.

Withthe Air DischargeMethod, an ESD voltage
is applied to the equipment under test (EUT)
throughair. Thissimulatesanelectrically charged
person ready to connect a cable onto the rear of
the system only to find an unpleasant zap just
before the person touches the back panel. The
high energy potential on the person discharges
through an arcing path to the rear panel of the
system before heor sheeventouchesthe system.
This energy, whether discharged directly or
through air, is predominantly a function of the
discharge current rather than the discharge
voltage. Variableswith an air discharge such as
approach speed of the object carrying the ESD
potential to the system and humidity will tend to
change the discharge current. For example, the
risetime of thedischarge current varieswith the
approach speed.

The Contact Discharge M ethod appliesthe ESD
current directly to the EUT. This method was
devised to reduce the unpredictability of the
ESD arc. The discharge current rise time is
constant since the energy is directly transferred
without the air-gap arc. In situations such as
hand held systems, theESD chargecanbedirectly
dischargedtotheequipment fromapersonal ready
holdingtheequipment. Thecurrentistransferred
ontothekeypadortheserial port of theequipment
directly andthentrave sthroughthePCB andfindly
tothelC.

Re

oo

SwWi1

MV

|

Device
Under
Test

1

Figure 16. ESD Test Circuit for Human Body Model
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Contact-Discharge Module

Rs | Ry |
ro—¢—AM—AN—o o
Swi \ SW2 :
——Cs Under
Test
l Rg and Ry, add up to 330Q for IEC1000-4-2.
Figure 17. ESD Test Circuit for | EC1000-4-2
Thecircuitmodel in Figures 16 and 17 represent
the typical ESD testing circuit used for al three g
methods. TheCsisinitially chargedwiththeDC 30A
power supply when thefirst switch (SW1) ison. r\
Now that the capacitor is charged, the second
switch (SW2) isonwhile SW1 switchesoff. The I \
voltage stored in the capacitor is then applied ’ \ ]
through Rs, thecurrent limiting resistor, ontothe 15A —
deviceunder test (DUT). INnESD tests, the SW2 ’
switch is pulsed so that the device under test ‘
receives a duration of voltage.
0A

For theHuman Body Model, thecurrent limiting
resistor (Ry) and the source capacitor (C,) are t=0ns t=30ns
1.5kQ and 100pF, respectively. For IEC-1000- t O

4-2, the current limiting resistor (R,) and the
source capacitor (C,) are 330Q and 150pF,
respectively.

Figure 18. ESD Test Waveform for | EC1000-4-2

The higher C_ value and lower R valuein the
IEC1000-4-2 model are more stringent than the
HumanBody Model. Thelarger storagecapacitor
injects a higher voltage to the test point when
SW2isswitched on. Thelower current limiting
resistor increasesthe current charge onto thetest

DEVICE PIN HUMAN BODY IEC1000-4-2
TESTED MODEL Air Discharge | Direct Contact Level
Driver Outputs +15kV +15kV +8kV 4
Receiver Inputs +15kV +15kV +8kV 4

Table 2. Transceiver ESD Tolerance Levels
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PACKAGE: 24 PIN SSOP

] S

|
UUUU{ U0l

1 2

INDEX AREA
D,El
272

2NXRR1
Gauge Plane —>A
 E— | 5 f
Seaing Plane |$ L7;|—>A I
l— | 1—> (7]
DETAIL A
24 Pin SSOP JEDEC MO-153 (AD) Variation
SYMBOL MIN NOM MAX
A - - 2
Al 0.05 - -
A2 1.65 1.75 1.85
b 0.22 - 0.38
C 0.09 - 0.25
D 6.9 7.2 7.5
E 7.4 7.8 8.2
El 5 5.3 5.6
L 0.55 0.75 0.95
L1 1.25 REF
) 0° | 40 | 8o WITH LEAD FINISH

Note: Dimensions in (mm)

il

<“—o—p

BASE METAL
- «—bh —
Section A-A
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Ly

? Seating Plane
Al

24 Pin TSSOP JEDEC MO-153 (AD)
Variation
SYMBOL MIN NOM MAX
A - - 1.2
Al 0.05 - 0.15
A2 0.8 1 1.05
b 0.19 - 0.3
C 0.09 - 0.2
D 7.7 7.8 7.9
e 0.65 BSC
E 6.40 BSC
El 4.3 4.4 4.5
L 0.8 1 1.05
L1 1.00 REF
21 0° | 40 | 8o

Note: Dimensions in (mm)

o
— |

PACKAGE: 24 PIN TSSOP

f >
Seaing Plane 03/ — 1% L

DETAIL A

SEE DETAIL “A”

‘.71:4.

L L

‘ i ‘

Section B-B
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ORDERING INFORMATION

Model
SP3249ECA . .

SP3249ECY .

SP3249EEA .

SP3249EEY .

SP3249ECA/TR . . . .

SP3249ECY/TR . . .

SP3249EEA/TR.

SP3249EEY/TR .

Temperature Range
. 0°Cto +70°C .
. e v ... ... 0Cto+70°C.
.......... 0°C to +70°C..
. 0°Cto +70°C .
. -40°C to +85°C .
. -40°C to +85°C .
. -40°C to +85°C .
.-40°C to +85°C .

Package Types

..... 24-pin SSOP

. 24-pin SSOP
. 24-pin TSSOP

" . 24-pin TSSOP

. 24-pin SSOP
. 24-pin SSOP

.. . 24-pin TSSOP
. 24-pin TSSOP

Available in lead free packaging. To order add “-L” suffix to part number.
Example: SP3249EEY/TR = standard; SP3249EEY-L/TR = lead free

/TR = Tape and Reel

Pack quantity is 1,500 for SSOP or TSSOP.

» CLICK HERE TO ORDER SAMPLES 4

Cimav

Vi

ANALOGEXCELLENCE

Sipex Corporation

Headquarters and
Sales Office

233 South Hillview Drive
Milpitas, CA 95035

TEL: (408) 934-7500
FAX: (408) 935-7600

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not assume any liability arising out of the
application or use of any product or circuit described herein; neither does it convey any license under its patent rights nor the rights of others.
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http://www.sipex.com/orderSamples.aspx

