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VIMGA Preliminary SP3281EB

Intelligent +2.35V to +5.5V RS-232 Transceivers

m Operates over entire Li+ Battery range

m Interoperable with EIA/TIA-232-F and co+[1] cl+
adheres to EIA/TIA-562 down to a GND V4
+2.35V power supply co- Veo

m AUTO ON-LINE® circuitry automatically V- c1-
wakes up from a 1uA shutdown rout[s] Shoex T4IN

® Minimum 250Kbps data rate T,0UT 6] TaIN

m Regulated charge pump yields stable T30UT T3IN
RS-232 outputs regardless of V. R1IN B R1OUT
variations RoIN (8] RoOUT

m Unique V, for low logic compatibility T40UT [10] T4IN
regardless of V. R3IN R30OUT

m Enhanced ESD Specifications: T50UT TsIN
+15kV Human Body Model ONLINE VL
+15kV IEC1000-4-2 Air Discharge SHUTDOWN STATUS

+8kV IEC1000-4-2 Contact Discharge
m Enhanced battery life as the V__ drops APPLICATIONS
below 3.1V Cell phone data cables
m PDAs, PDA cradles
m Hand held equipment
m Peripherals

DESCRIPTION

The SP3281EB device is an RS-232 transceiver solution intended for portable or hand-held
applications such as notebook and palmtop computers, PDAs, cell phones and their data cables
and cradles.

The SP3281EB is compatible with low voltage logic down to 1.8V using a logic select pin (VL)
which conditions the logic inputs and outputs to be compatible with system logic.

The SP3281EB 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
SP3281EB device to deliver compliant RS-232 performance from a single +3.3V to +5.5Vpower
supply and additionally adhere to EIA/TIA-562 driver outputs levels down to a power supply
voltage of 2.35V.

The AUTO ON-LINE® feature allows the device to automatically "wake-up" during a shutdown
state when an RS-232 cable is connected and a connected peripheral is turned on. Otherwise,
the device automatically shuts itself down drawing less than 1uA.

TABLE 1
Device Power RS-232 RS232 External  AUTO ON-LINE® Data  No. of
Supplies Drivers Receivers | Components Circuitry Rate Pins
SP3281EB 2.35Vt0 5.5V 5 3 4 yes 250kbps 28

Applicable U.S. Patents - 5,306,954; and 6,378,026.
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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.

...................................................... -0.3V to +6.0V
.-0.3V to +7.0V

lec (DC V. or GND current)........ccococvrvrvenene +100mA
Input Voltages
V -0.3V to +6.0V

ELECTRICAL CHARACTERISTICS

V. =+2.3510 +5.5V, V,=+1.8 to +5.5V, C1 - C4 = 0.22F.

TxIN, ONLINE, SHUTDOWN, ............. 0.3V to +6.0V

RXIN .o +25V
Output Voltages

TXOUT .ot +13.2V

RXOUT, STATUS........ccveevrren, -0.3Vto (V, +0.3V)
Short-Circuit Duration

TXOUT i Continuous

Storage Temperature...........c.ccee.... -65°C to +150°C
Power Dissipation per package

28-pin SSOP

(derate 11.2mW/°C above +70°C)............ 900mwW
28-pin TSSOP

(derate 13.2mW/°C above +70°C)......... 1100mwW

T,=T,,n 10 T, unless otherwise noted. Typical values are at V .=V =+3.3V, and T, = +25°C.)

PARAMETER | MIN. | TYP. | MAX. [UNITS| CONDITIONS
SUPPLY CURRENT
Supply Current, 1.0 10 uA All RxIN open, all TxIN at V_ or GND,
AUTO ON-LINE® Vee=V =+3.3V, Ta=25°C
ONLINE = GND, SHUTDOWN = V|,
Supply Current, Shutdown 1.0 10 uA All RxIN open, all TxIN at V| or GND
V=V =+3.3V, Ta=25°C
ONLINE =V, or GND, SHUTDOWN =
GND
Supply Current, 0.3 1.0 mA All TxIN at V| or GND, ONLINE = V|,
AUTO ON-LINE® Disabled Vee=V, =+3.3V, TA=25°C
SHUTDOWN = V,,no load
LOGIC INPUTS AND RECEIVER OUTPUTS
Input Logic Threshold LOW TxIN, ONLINE, SHUTDOWN
0.8 V V. =+3.3V or +5.0V
0.6 V, =+2.5V
0.4 Vi, =+1.8V
Input Logic Threshold HIGH TxIN, ONLINE, SHUTDOWN
24 \Y Vi, =+5.0V
2.0 VvV, =+3.3V
14 Vi, =+2.5V
0.9 VvV, =+1.8V
Transmitter Input Hysteresis 0.3 \
Input Leakage Current +0.01 +1.0 uA TXIN, ONLINE, SHUTDOWN,
Ta=25°C
Output Leakage Current +0.05 +10 uA RxOUT, Receivers disabled
Qutput Voltage LOW 0.4 \Y lout = +1.6mA, V =2.5V, 3.3V, or 5.0V
0.4 lout = +0.8mMA, V. =1.8V
Output Voltage HIGH V -06 [V_.-0.1 \% lout =-1.0mA, V, =2.5V, 3.3V, 5.0V
V- 0.6 V- 0.1 lout = -0.5mA, V|_=18V
DRIVER OUTPUTS
Vce Mode Switch Point 2.95 3.1 3.25 \Y TxOUT=+5.0V to +3.7V
(Vcc is Falling)
Vce Mode Switch Point 3.3 3.5 3.7 \Y TxOUT=+3.7V to +5.0V
(Vcc is Rising)
Vce Mode Switch Point 400 mVv
Hysteresis
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ELECTRICAL CHARACTERISTICS: Continued

Vo = +2.3510 +5.5V, V =+1.8 t0 +5.5V, C1 - C4 = 0.22uF.
T,=Tyn 10 T, Unless otherwise noted. Typical values are at V =V, =+3.3V, and T, = +25°C.)

PARAMETER MIN. TYP. MAX. |UNITS CONDITIONS
Qutput Voltage Swing All driver outputs loaded with 3KQ to
GND, Ta=25°C
+5.0 +54 \% Vce=3.25V to 5.5V,
+/-3.7 Vee=2.3510 2.95V,
Qutput Resistance 300 Q Vee = V+ =V-=0V, Vrxout = x2V
Output Short-Circuit Current +35 +60 mA V1xout = GND
Ouput Leakage Current +/-25 uA Vrxour=+/-12V, transmitter disabled,
Vce=0V or 2.35V to 5.5V

RECEIVER INPUTS

Input Voltage Range -25 25 \%
Input Threshold
LOW 0.3 0.8 \Y VL=1.8V, Ta=25°C
0.6 1.2 VL=2.5V or 3.3V, Ta=25°C
0.8 15 VL=5.0V, Tp=25°C
HIGH 1.0 1.8 \Y VL=1.8V, Ta=25°C
15 2.4 VL=2.5V or 3.3V, Ta=25°C
1.8 2.4 VL=5.0V, To=25°C
Input Hysteresis 0.3 \%
Input Resistance 3 5 7 kQ Ta=25°C

AUTO ON-LINE® CIRCUITRY CHARACTERISTICS (ONLINE = GND, SHUTDOWN = V¢¢)
STATUS Output Voltage

LOW 0.4 \Y loutr = 1.6mA, V| =2.5V, 3.3V, 5.0V
or loyr = +0.8mA, V, =1.8V

HIGH VL-06 | Vi-01 lour = -1.OMA, V,=2.5V, 3.3V, 5.0V
or loyt =-0.5mA, vV, =1.8V

Receiver Threshold to Drivers 200 us
Enabled (tonuing)

Receiver +/- Threshold

to Status HIGH (tstsn) 20 us
to Status LOW (tstsL) 20 us
AC Characteristics
Maximum Data Rate 250 kbps SP3281EB: R, = 3kQ, C_ = 1000pF,
one driver switching
Receiver Propagation Delay Receiver input to output, C, = 150pF
t pHL 0.15 us
t pLH 0.15
Receiver Output Enable Time 200 ns Normal operation
Receiver Output Disable Time 200 ns Normal operation
Time to Exit Shutdown 100 us [Vrxout|>3.7V, Vcc=3.3V
Driver Skew |tpy-tPLu| 100 ns Measured at zero crossover
Receiver Skew [tpy-tpiH| 50 ns Measured at zero crossover
Transition-Region Slew Rate Vee = 3.3V, R =3kQ to 7k,

Ta = 25°C, measurements taken from
-3.0V to+3.0V or +3.0V to -3.0V
30 Vius C, = 150pF to 1000pF

Rev. 6/19/03 SP3281EB Intelligent +2.35V to +5.5V RS-232 Transceivers © Copyright 2003 Sipex Corporation
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PIN DESCRIPTION

NAME FUNCTION PIN NO.
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 -4.0V or -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
R1IN RS-232 receiver input. 8
R,IN RS-232 receiver input. 9

T,0UT RS-232 driver output. 10
R3IN RS-232 receiver input. 11

TsOUT RS-232 driver output. 12

ONLINE Apply logic HIGH to override AUTO ON-LINE® circuitry keeping drivers active
(SHUTW\I must also be logic HIGH, refer to Table 2). 13
SHUTDOWN | Apply logic LOW to shut down drivers and charge pump.
This overrides all AUTO ON-LINE® circuitry and ONLINE (refer to Table 2). 14
STATUS TTL/CMOS Output indicating if a RS-232 signal is present on any Rx input. 15
Vi Logic level supply voltage selection 16
TsIN TTL/CMQOS driver input. 17

R3;0OUT TTL/CMOS receiver output. 18
T4IN TTL/CMOS driver input. 19

R,OUT TTL/CMOS receiver output. 20

R,OUT TTL/CMOS receiver output. 21
TsIN TTL/CMOS driver input. 22
T2IN TTL/CMOS driver input. 23
T1IN TTL/CMQOS driver input. 24
C1- Negative terminal of the symmetrical charge-pump capacitor C1. 25
Vee +2.35V to +5.5V supply voltage. 26

V+ Regulated +4.0V or +5.5V output generated by the charge pump. 27
C1l+ Positive terminal of the symmetrical charge-pump capacitor C1 28

Table 2. Device Pin Description
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TYPICAL PERFOMANCE CHARACTERISTICS

Unless otherwise noted, the following perfomance characteristics apply for V. = +4.2V, 250kbps data rate, all drivers loaded with 3k, 0.22uF charge
pump capacitors, and T, . = +25°C.

Vee

J c5£0,1uF T2
C2+|I C1+ = 2801+ W il )
C1__0.1uF . 3T 0AF
GND [ 2] v+ T sl SioeX O
213 Veo tlcor SP3281EB  |e
v-[4] c1- L sc i

T40UT[ 5] Sipex
To0UT 5] SP3281EB
T30UT [ 7]
RyIN [8]
RoIN [9]

T3| N OUTPUTS
R4OUT
RoOUT

[T,IN T,0UT
TN 241 > ouT |5
ToIN 23|T,N T,0uts
2! E
TTUCMOs ) 22T TOUT7 |, ( Rs-232
INPUTS

RyIN
T40UT @ TyIN i 4 5k ’
R3IN [11] R30UT ‘outAeee miror 45 e Loz
Ts5IN 18 | R,OUT ism RN I 11
v v 5kQ
L L srmroomm
SHUTDOWN STATUS £ omE
LogioLovel Select 4— 101, GND
72
Figure 2. SP3281EB Pinout Configuration Figure 3. SP3281EB Application Diagram
Vee
cs l:o.l,m: 26
5 28 {1
c1 0.1uF Qi N
c1 IOy LAE
ﬁ c2+ SP3281EB c3 TO uF
Cc2 __0.1uF -
T 3, V- ﬁ“
ca ™~ 01uF
+
21 |ROUT RN Bg =
g
20 |ROUT 1L RN W9
'\‘ 5kQ
1 |ROUT L RN B11
'\‘ 5kQ
24|T,IN N T,0uT 5
A = A
23|T,N &, mourfle
>
22|T,N N T,0uT il 7
19(T,IN K‘ T,0UT 10
17 TA\N K: Taou'r 12
E s DB-9
Veo g Connector
e
13| s e 16
| ONLINE vV i |11
— L6l [~ CH
e 15|sprrs 7118 SH2
818G
12 ol [= O
= O Xl
DB:9 Connector Pins 1
T Received Line Signal Detector 6. DCE Ready =
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 4. Circuit for the connectivity of the SP3281EB with a DB-9 connector
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DESCRIPTION

The SP3281EB device meets the EIA/TIA-232
and ITU-T V.28/V.24 communication protocols
and can beimplemented in battery-powered, por-
table, or hand-held applications such as notebook
or palmtop computers. The SP3281EB device
features 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 +3.3V to +5.5V power supply. The
SP3281EB will adhere to EIA/TIA-562 voltage
levelswith V. aslow as2.35V.

The SP3281EB deviceisanideal choicefor power
sengitivedesigns. The SP3281EB devicefeatures
AUTO ON-LINE® circuitry which reduces the
power supply drain to a 1uA supply current. In
many portable or hand-held applications, an RS-
232 cable can be disconnected or a connected
peripheral can be turned off. Under these condi-
tions, theinternal chargepump andthedriverswill
be shut down. Otherwise, the system automati-
caly comes online. This feature alows design
engineersto address power saving concernswith-
out major design changes.

Vee
= 2
cs @0 W , Ve
a 8ic1+ WA Eld .
C1 004F - €3, 04yF
T sl Sipex T
1jc2+ A K3
o hm ; SP3281EB . ‘&‘04 o
A
3jc2- I
RxD 24|, N D ToUTs
CTs 23|T,N > T0UTR6
DSR 22|TN TouTh7 RS-232
. oo > OUTPUTS
UART DCD 19|, D OUTh10
or RI 17|TgN N T0UTR12
A L
Serial pC
TxD 21ROUT ] RINNg
N
RTS 20[R,0UT = RiNJo RS-232
iﬁk!} INPUTS
DTR 18[ROUT A RiNE11
Vee N ésm
L smmom =
lim ONINE v ()
= s
2
RESET P ViN
<~—— Supervisor
IC

Figure5. Interface Circuitry Being Controlled by
Microprocessor Supervisory Circuit

THEORY OF OPERATION
The SP3281EB device is made up of four basic
circuit blocks: 1. Drivers, 2. Receivers,
3. The Sipex proprietary charge pump, and
4. AUTO ON-LINE® circuitry.

Drivers

The drivers are inverting level transmitters that
when V. is between +3.3V and +5.5V, convert
TTL or CMOSlogiclevelsto 5.0V EIA/TIA-232
levelswith an inverted sense relative to the input
logiclevels. Typicaly, theRS-232 output voltage
swing is +5.4V with no load and +5V minimum
fully loaded. The driver outputs are protected
againg infinite short-circuits to ground without
degradation in reliability. These drivers comply
with the EIA-TIA-232F and al previous RS-232
versions. The driver outputs will adhere to EIA/
TIA-562whenV . isaslow as2.35V.

TheSP3281EB driverscanguaranteeadatarateof
250 kbps fully loaded with 3k<2 in paralel with
1000pF, ensuring compatibility with PC-to-PC
communicationsoftware. All unused driver inputs
must be connected to V| or GND.

Figure 6 showsaloopback test circuit used to test
theSP3281EB RS-232drivers. Figure7 showsthe
test results of the loopback circuit with all five
drivers active a 120kbps with typical RS-232
loadsin parallel with 1000pF capacitors. Figure8
showsthetest resultswhere onedriver wasactive
a 250kbpsand all fivedriversloaded withan RS-
232receiver inparallel withal000pF capacitor. A
solid RS-232 data transmission rate of 120kbps
provides compatibility with many designsin per-
sonal computer peripheralsand LAN applications.

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

Receivers are not active when in shutdown. If
thereisno activity present at the receiversfor a
period longer than 100us during AUTO ON-
LINE® mode or when SHUTDOWN isenabled,
the device goesinto a standby mode where the
circuit draws 1uA. The truth table logic of the
driver and receiver outputs can be found in
Table 3.
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Cirmav
SISO
c2+ SP3281EB .

"
C2 " 01uF 0.1uF
co-
LOGIC _ TxIN TxOUT A
INPUTS > >0 L
LOGIC RxOUT RxIN 1000pF
outPuTS * o] ism I

t ONLINE
SHUTDOWN

Figure 6. Loopback Test Circuit for RS-232 Driver Data
Transmission Rates

Figure 7. Loopback Test Circuit Result at 120kbps
(All Drivers Fully Loaded)

Figure 8. Loopback Test Circuit result at 250kbps
(All Drivers Fully Loaded)

Sincereceiver inputisusualy fromatransmission
line where long cable lengths and system
interference can degrade the signal, the inputs
have atypica hysteresismargin of 300mV. This
ensures that the receiver is virtually immune to
noisy transmission lines. Should an input be left
unconnected, aninternal 5kQ pulldownresistorto
ground will commit the output of thereceivertoa
HIGH date.

Charge Pump

The charge pump is a Sipex—patented design
(U.S. #5,306,954) and uses a unique approach
compared to older less—fficient designs. The
charge pump uses a four—phase voltage
shifting technique to attain symmetrical 5.5V
power supplies. Theinterna power supply con-
sistsof aregulated dual chargepumpthat provides
output voltages +5.5V regardless of the input
voltage (V) over the +3.3V to +5.5V range.
Thisisimportant to maintain compliant RS-232
levels regardless of power supply
fluctuations. The charge pump will provide out-
putvoltagelevelsof +4.0V whentheinput voltage
(Vo) isfrom+3.1V to +2.35V.

The charge pump operates in a discontinuous
mode using an internal oscillator. If the output
voltages are less than amagnitude of 5.5V (V.
>3.3V)and 4.0V (V. <3.1V), thechargepump
is enabled. If the output voltages exceed a
magnitudeof 5.5V (V.>3.3V) and 4.0V (V<
3.1V), thecharge pumpisdisabled. Thisoscilla-
tor controlsthefour phases of thevoltage shifting
(Figure 10).

A description of each phase follows.

Phase 1 (Figure 11)

a) Co| ——

1o

b) Cz-

S N R — -6V
Chl 2.00V 2.00V M 1.00us Chl\1.96V

Figure 10. Charge Pump Waveforms
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— V o charge storage— During this phase of the
clock cycle, the positive side of capacitors C, and
C,areinitidly chargedtoV .. C *isthenswitched
to GND andthechargein C ~istransferredto C,~
.SinceC,"isconnectedtoV ., thevoltage poten-
tial across capacitor C, isnow 2timesV ...

Phase 2 (Figure 12)

— Vg transfer — Phase two of the clock
connects the negative termina of C, to the Vg
storage capacitor andthe positiveterminal of C, to
GND. Thistransfersanegativegenerated voltage
to C,. This generated voltage is
regulated to aminimum voltage of -5.5V (V. >
3.3V) and-4.0V (V. <3.1V).
Simultaneouswiththetransfer of thevoltagetoC,,
thepositivesideof capacitor C, isswitchedtoV
and the negative side is connected to GND.

Phase 3 (Figure 13)

— Vp charge storage — The third phase of the
clock isidentica to the first phase — the charge
transferred in C, produces -V . in the negative
terminal of C,, whichisappliedtothenegativeside
of capacitor C,. SinceC," isat V., the voltage
potentia acrossC, is2timesV ..

Phase 4 (Figure 14)

— Vp, transfer — The fourth phase of the clock
connectsthe negativetermina of C, to GND, and
transfersthis positive generated voltage across C,
to C,, the V,, storage capecitor. This voltage is
regulated to +5.5V (V. ->3.3V) and
+4.0V(V <3.1V). At thisvoltage, the internal
oscillatorisdisabled. Simultaneouswiththetrans-
fer of thevoltageto C,, the positive side of capaci-
tor C, isswitched to V. and the negative side is
connected to GND, allowing the charge pump
cycleto beginagain. The charge pump cyclewill
continue as long as the operational conditions for
theinternal oscillator are present.

Since both V* and V-~ are separately generated

fromV ., inano-oad conditionV*and V-will be
symmetrical. Older charge pump approachesthat
generate V- from V* will show a decreasein the
magnitude of V- compared to V* due to the
inherent inefficienciesin the design.

The clock rate for the charge pump typicaly
operatesat 500kHz. Theexternal capacitors should
be 0.22uF with a 16V working voltage rating for
aV ¢ input range of +2.35V to +5.5V.

Charge Pump Capacitor Selection

The charge pump capacitors C1-C4 and bypass
C5 can be of any type including ceramic. If
polarized capacitors are used, refer to figure 3
application diagram for proper orientation. The
following chart illustratesthe minimum capaci-
tor valve for a given input voltage range.

Vee V) Cland C5 (uF) | C2,C3,C4 (uF)
3.0t0 3.6 0.1 0.1
451055 0.047 0.33
2.3510 5.5 0.22 0.22

Vee

*11=_ Vpp Storage Capacitor

St
Vss Storage Capacitor

Figure 11. Charge Pump — Phase 1
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Vpp Storage Capacitor

Vss Storage Capacitor

Figure 12. Charge Pump — Phase 2

Vpp Storage Capacitor

Vss Storage Capacitor

Figure 13. Charge Pump — Phase 3

Vee

o +5.5V or +4.0V o

Ca

*11= Vop Storage Capacitor
+ +

Cy = c

S
o—I Vss Storage Capacitor
Cs

Figure 14. Charge Pump — Phase 4

Inactive Detection Block ——» RXINACT
RS-232 INPUT OV~
VOLTAGES -2.7V-----
vee
STATUS
RS-232 ov :
RxIN® Receiver Block RxOUT tsTsL—»! ie— i
tsTSH—p) €—
tONLINE—bi 47
+5V
DRIVER
RS-232 OUTPUT gy
. . . VOLTAGES
Figure 15. Stage | of AUTO ON-LINE® Circuitry 5V
Figure 17. AUTO ON-LINE® Timing Waveforms
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Ry INACT

R, INACT

R3 INACT

Figure 16. Stage |l of AUTO ON-LINE® Circuitry

SHUTDOWN | ONLINE RS-232 SIGNAL AT STATUS TouT | ROUT TRANSCEIVER
INPUT INPUT RECEIVER INPUT OUTPUT X X STATUS
HIGH - YES HIGH | Active | Active Normal

Operation
HIGH HIGH NO LOW | Active | Active Normal
Operation
. ) AUTO ON-LINE®
HIGH LOW NO LOW High-Z | Active Mode
LOW - YES HIGH High-Z | High-Z Shutdown
LOW - NO LOW High-Z | High-Z Shutdown

Table 3. AUTO ON-LINE® Logic

AUTO ON-LINE® Circuitry

The SP3281EB device has a patent pending
AUTO ON-LINE® circuitry on board that saves
power in applications such as laptop computers,
pamtop (PDA) computers, and other portable
systems.

The SP3281EB device incorporates an
AUTO ON-LINE® circuit that automatically
enables itself when the external transmitters are
enabled and the cable is connected. Conversely,
the AUTO ON-LINE® circuit also disables most
of the internal circuitry when the device is not
beingused and goesintoastandby modewherethe
device typically draws 1uA. This function is
controlled by the ONLINE pin. When thispinis
tiedtoalogic LOW, the AUTO ON-LINE® func-
tionisactive. Once active, the deviceis enabled
until thereisnoactivity onthereceiver inputs. The

receiver input typicaly sees at least +3V, which
aregenerated fromthetransmittersat theother end
of the cable with a +5V minimum. When the
externd transmitters are disabled or the cable is
disconnected, the receiver inputs will be pulled
down by their internal 5kQ resistors to ground.
Whenthisoccursover aperiod of time, theinternal
transmitters will be disabled and the device goes
intoashutdown or standby mode. When ONLINE
isHIGH, theAUTO ON-LINE® modeisdisabled.

The AUTO ON-LINEP® circuit has two stages:
1) Inactive Detection
2) Accumulated Delay

The first stage, shown in Figure 15, detects an
inactive input. A logic HIGH is asserted on
R INACT if the cable is disconnected or the
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externa transmitters are disabled. Otherwise,
RyINACT will be at alogic LOW. Thiscircuitis
duplicated for each of the other receivers.

The second stage of the AUTO ON-LINE® cir-
cuitry, shown in Figure 16, processes all the
receiver'sR, INACT signalswith an accumulated
delay that disables the device to a 1uA supply
current. The STATUS pin goesto alogic LOW
whenthe cableisdisconnected, or when theexter-
nal transmitters are disabled.

When the drivers or internal charge pump are
disabled, the supply current is reduced to 1uA.
This can commonly occur in hand-held or
portable applications where the RS-232 cable is
disconnected or the RS-232 drivers of the
connected periphera are turned off.

The AUTO ON-LINE® mode can be disabled by
the SHUTDOWN pin. If thispinisalogic LOW,
the AUTO ON-LINE® function will not operate
regardless of the logic state of the ONLINE pin.
Table 3 summarizes the logic of the AUTO ON-
LINE® operatingmodesandthetruthtablelogicof
the driver and receiver outputs.

When the SP3281EB device is shut down, the
chargepumpisturned off. V+ charge pump output
decaystoV ., the V- output decaysto GND. The
decay time will depend on the size of capacitors
used for the charge pump. Once in shutdown, the
time required to exit the shut down state and have
valid V+ and V- levelsistypically 200us.

For easy programming, the STATUS pin can be
used to indicate DTR or a Ring Indicator signal.
Tying ONLINE and SHUTDOWN together
will bypasstheAUTOON-LINE® circuitry sothis
connection acts like a shutdown input pin.

ESD TOLERANCE

The SP3281EB device incorporates ruggedized
ESD cellson all driver output and receiver input
pins. The ESD structure is improved over our
previous family for more rugged applicationsand
environmentssensitiveto el ectro-staticdischarges
and associated transients. Theimproved ESD tol-
eranceisat least +15kV without damagenor latch-

up.

There are different methods of ESD testing ap-
plied:

a) MIL-STD-883, Method 3015.7
b) IEC1000-4-2 Air-Discharge
¢) IEC1000-4-2 Direct Contact

The Human Body Model has been the generdly
accepted ESD testing method for semiconductors.
This method 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
dischargeittoanintegratedcircuit. Thesimulation
is performed by using a test model as shown in
Figure18. Thismethodwill testthel C’ scapability
to withstand an ESD transient during normal
handling such asin manufacturing areaswherethe
ICstend to be handled frequently.

Thel EC-1000-4-2, formerly IEC801-2,isgeneraly
used for testing ESD on equipment and systems.
For system manufacturers, they must guarantee a
certainamount of ESD protectionsincethesystem
itself is exposed to the outside environment and
human presence. The premisewith IEC1000-4-2
is that the system is required to withstand an
amount of staticelectricity when ESD isappliedto
points and surfaces of the equipment that are
accessible to personne during

normal usage. Thetransceiver | Creceivesmost of
theESD current whenthe ESD sourceisappliedto
the connector pins. Thetest circuit for IEC1000-
4-2isshownonFigure19. Therearetwo methods
within [EC1000-4-2, the Air Discharge method
and the Contact Discharge method.

WiththeAir DischargeMethod, an ESD voltageis
appliedtotheequipment under test (EUT) through
air. Thissimulatesan electrically charged person
ready to connect acableontotherear of thesystem
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 pathtotherear pane of thesystembeforehe
or she even touches the system. This energy,
whether discharged directly or through air, is
predominantly afunction of the discharge current
rather than the discharge voltage. Variableswith
an air discharge such as approach speed of the
object carrying the ESD potentia to the system
and humidity will tend to change the discharge
current. For example, therisetimeof thedischarge
current varies with the approach speed.

The Contact Discharge Method applies the ESD
current directly to the EUT. This method was
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devised to reduce the unpredictability of the ESD
arc. The discharge current rise time is constant
sincetheenergy isdirectly transferred without the
ar-gaparc. Instuationssuchashandheldsystems,
the ESD charge can be directly discharged to the
equipment from a person aready holding the
equipment. The current is transferred on to the
keypad or theserid port of theequipment directly and
then travelsthrough the PCB and findly to the IC.

The circuit model in Figures 18 and 19 represent
the typical ESD testing circuit used for al three
methods. The Csisinitialy charged withthe DC
power supply when the first switch (SW1) ison.
Now that the capacitor is charged, the second
switch (SW2) ison while SW1 switchesoff. The
voltage stored in the capacitor is then applied
through Rs, the current limiting resistor, onto the
device under test (DUT). In ESD tests, the SW2
switch is pulsed so that the device under test
receives aduration of voltage.

For the Human Body Model, the current limiting
resistor (R, and the source capacitor (C,) are
1.5kQ2 an 100pF, respectively. For IEC-1000-4-2,
the current limiting resistor (R,) and the source
capacitor (C,) are 3302 an 150pF, respectively.

The higher C, value and lower R, value in the
IEC1000-4-2 model are more stringent than the
Human Body Model. Thelarger storage capacitor
injectsahigher voltageto thetest point when SW2
isswitched on. Thelower current limiting resistor
increases the current charge onto the test point.

15A

0A

t=0ns t=30ns

ttd

Figure 20. ESD Test Waveform for | EC1000-4-2
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Figure 18. ESD Test Circuit for Human Body Model
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Rg and Ry, add up to 330 for [IEC1000-4-2.

Figure 19. ESD Test Circuit for | EC1000-4-2
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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

Table4. Transceiver ESD Tolerance Levels

PACKAGE: PLASTIC SHRINK
SMALL OUTLINE

o ="
L
DIMENSIONS (Inches)
Minimum/Maximum 28-PIN
(mm)
A 0.068/0.078
(1.73/1.99)
Al 0.002/0.008
(0.05/0.21)
B 0.010/0.015
(0.25/0.38)
D 0.397/0.407
(10.07/10.33)
E 0.205/0.212
(5.20/5.38)
e 0.0256 BSC
(0.65 BSC)
H 0.301/0.311
(7.65/7.90)
L 0.022/0.037
(0.55/0.95)
(%] 0°/8°
(0°/8°)
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PACKAGE: PLASTICTHIN SMALL

="
L
_DI_MENSIONS 28-PIN
ininches (mm)
Minimum/Maximum
A -/0.043
(-/1.10)
Al 0.002/0.006
(0.05/0.15)
B 0.007/0.012
(0.19/0.30)
D 0.378/0.386
(9.60/9.80)
E 0.169/0.177
(4.30/4.50)
e 0.026 BSC
(0.65 BSC)
E2 0.126BSC
(3.20BSC)
L 0.020/0.030
(0.50/0.75)
%] 0°/8°
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ORDERING INFORMATION

Model Temperature Range Package Types
SP3281EBCA ..ottt 0°C t0 +70°C et 28-pin SSOP
SP3281EBCY. ... 0°C to +70°C .. 28-pin TSSOP
SP3281EBEA. .. 40°C to +85°C . . 28-pin SSOP

SP3281EBEY .....ccoooiiiiiiiiiiiiicci 40°C 10 +85°C ..o .28-pin TSSOP

Please consult the factory for pricing and availability on a Tape-On-Reel option.
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ANALOG EXCELLENCE

Sipex Corporation

Headquarters and
Sales Office

233 South Hillview Drive
Milpitas, CA 95035

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

Sales Office

22 Linnell Circle
Billerica, MA 01821
TEL: (978) 667-8700
FAX: (978) 670-9001
e-mail: sales@sipex.com

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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