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INTERFACE PRODUCT SELECTION TABLE

+5V High—-Speed RS-232 Transceivers with 0.1LIF Capacitors

Model ............ No. Drivers ........... No. Receivers .. weer EXt. €aPpS. wuseeee.. Shutdown (NO.) ceuuuunees Wakeup ........... ... TTL Tri-State ... Page
SP200 5 0 4. Yes (0) No No 1
SP204 4 0 4 No' No No 1
SP205 5 .5 Yes(0) .......... No Yes 1
SP205B 5. 5 Yes (5) RS 7-1-1 Yes 1
SP206 4 3 Yes (0) No ..., Yes 1
SP206B 4 3. Yes (3) Yes Yes 1
SP207 5 3 No...... No No 1
SP207B 5 -3 Yes (3) ...... Yes Yes 1
SP208 4 .4 ... NO No No 1
SP211 4 5 Yes (0) No Yes 1
SP211B L A— 5 Yes (5) o Yes Yes 1
SP213 4. 5 4 Yes (2) Yes Yes 1

+5V 400 kbps RS-232 Transceivers with 0.1\F Capacitors

Model ... .. No. Drivers .. .. No. Receivers . .... Ext. Caps. . Shutdown (No.*) .. Page
SP207H 5 3 4ol No 17
SP207HB 5 3 4 Yes (3) 17
SP211H 4 5 4 Yes (0) 17
SP211HB 4 5 b Yes (5) Yes Yes 17

+5V/+12V Powered, Enhanced RS-232 Drivers/Receivers

Model ............ No. Drivers ........... No. Receivers............. Ext. Caps. ... Shutdown (No.*) ............ Wakeup ........ ... TTL Tri-State ... Page
SP231A 2 2 2 No No No IPC
SP239%A 3 5 2 No .. No Yes IPC

+5V Powered, Enhanced RS-232 Drivers/Receivers

Model ............ No. Drivers ........... No. Receivers ............ Ext. Caps. .......... Shutd {No.*) ... Wakeup TTL Tri-State ... Page
SP232A 2 2 NO .ottt No No IPC
SP233A 2 .2 No ... No No IPC
SP310A 2 2 4 YES (0) corrrrrvereerenneiriens No No IPC

+5V Powered, Enhanced RS-232 Drivers/Receivers, with Receiver Enable, Shutdown and Wakeup

Model ............ No. Drivers ........... No. Receivers............ Ext. Caps. ...cueee Shutd (No.*) Wakeup TTL Tri-State ... Page
SP241C 3 .5 4 ... Yes (0) Yes Yes IPC
SP312A 2 2 L YeS (2) vovervirieieniins Yes Yes IPC

+5V Powered RS-232 Drivers/Receivers

Model ... .. No. Drivers .. ... Shutdown (No.*) .. ... TTL Tri-State ... Page
SP230A 5 0 4 Yes (0) No IPC
SP234A 4 .0 4... No No IPC
SP235A 5 5 None Yes (0) Yes IPC
SP235B 5 5. None ... Yes (5) Yes IPC
SP236A 4 3 4 Yes (0) Yes IPC
SP236B 4 .3 4 Yes (3) Yes ... IPC
SP237A 5. 3 4. No No IPC
SP238A 4 4 4 No No IPC
SP240A .5 5 4 Yes (0) Yes IPC
SP240B 5 .5 4 Yes (5) Yes Yes iPC
SP241A 4. 5 4 Yes (0) No Yes IPC
SP241B 4 5 A Yes (5) Yes Yes IPC

RS-232/RS-422 Line Drivers/Receivers

Model ......... No. RS-232 Ch......... No. RS-422 Ch. ......... Mode Select ......... Loopback Test ... Page
SP301 2 2 Software Yes IPC
SP302 4 2 Software B L N IPC

Enhanced RS-232/RS-422 Line Drivers/Receivers

Model ......... No. RS-232 Ch. ....... No. RS-422 Ch. ......... Mode Select ......... Loopback Test Page

SP304 4 2 ... Software Yes IPC

* Number of active receivers in Shutdown mode.

Vi
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INTERFACE PRODUCT SELECTION TABLE

RS-232/AppleTalk™ Serial Transceiver

Model ..... No. RS-232 Drivers. ... . ” Mode Select .... Page
SP303 4. . . rereerreenne D Software ........... IPC
RS-422/RS423 Line Drivers/Receiver
Model ..... No. RS-232 Drivers. .... No. RS423 Ch. ......... Mode Select ......... Loopback Test Page
SP306 2 s 2. Software ......... .Yes IPC
V.35 Transceiver
Model ...... No. RS232 Drivers. ......... No. RS-232 Receivers .......... No. V.35 Drivers ........... No. V.35 Receivers .......... TL Tri-State ..... Page
SP320 4 .4 2 2 Yes 27
+5V Powered RS-232/RS-485 Line Driver/Receiver
Model ......... No. RS-232 CH. ...cccccnirirennmrrsnnimsensesssssnsanes No. RS-485 Ch Mode Select ......... Loopback Test .. Page
SP332 .. 4 2 e Software Yes ...cocrccennen. 39

+5V Powered RS-232/AppleTalk™ Serial Transceivers

Model ..... No. RS-232 Drivers. . No. RS-232 Receivers Mode Select ....... Macintosh™ Port Page

SP333 ....ovcceeee 4 Ao Software ........coceveeeneean 1 49
+3.3V Powered EIA562 Line Drivers/Receivers

Model .....c...... No. Drivers. .......... No. Receivers........ Shutdown (No.*) WakeUp TTL Tri-State ... Page

SP341 B e 5 Yes (0) Yes Yes ... IPC

RS485/RS422 Half-Duplex Interface Transceivers

Model ..... No. Drivers. ...... No. Receivers .... Shutdown (No.*) .... Low Power ........ Low EMI Driver Enable .... Rcvr Enable ..... Page
SP481 ... 1. Yes Yes ... No Yes Yes 61
SP483 ... . T Yes Yes Yes Yes Yes 61
SP485 ... 1 ... 1 NO oot YOS vvceieriiienne NO s Yes Yes 61

RS-485/RS-422 Line Drivers

Model ............ No. Drivers. Driver Enabl Page
SP486 B Common IPC
SP487 4 Independent .. IPC

RS-485/RS-422 Line Receivers

Model .......... No. Receivers. Receiver Enabl Page
SP488 ... 4 Common IPC
SP489 4 DAL PAIE ...ttt ettt e IPC

RS-485 Full-Duplex Interface Transceivers

Model .. ... No. Drivers. .......... No. Receivers Shutdown Low Power ... Page
SP490 1 1. No Yes 69
SPA9T i 1 T . No... Yes ...69

RS-485/RS-422 Line Drivers/Receivers

Model ........... . No. Drivers. .......... No. Receivers Driver Enable .

SP495 L SO OR 4. Independent ... ... Independent ...

Multi—Protocol/Multi-Mode Serial Line Drivers/Receivers

Model Protocol Drivers Receivers Internal V.35 Terminator ............. Tri-State Control .
SP501 ... O b P No.. Driver
SP502 . 6. No.. Driver
SP503 . 6. No. Driver ........
SP504 ... . 8 Yes Driver/Receiver
CMOS Asynchronous to Synchronous Converter
Model . Page

MAS7838 -
* Number of active receivers in Shutdown mode.
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EIA STANDARDS
Specification RS-232D RS-423A RS-422 RS-485 RS-562
Mode of Operation Single-Ended Single-Ended Differential | Differential [ Single—Ended
Number of Drivers and Receivers 1 Driver 1 Driver 1 Driver 32 Drivers 1 Driver
Allowed on One Line 1 Receiver 10 Receivers 10 Receivers |32 Receivers | 1 Receiver
Maximum Cable Length 50 feet 4,000 feet 4,000 feet 4,000 feet C<2500pF
@ <20kb/s
C<1000pF
@ 220kb/s
Maximum Data Rate 20kb/s 100kb/s 10Mb/s 10Mb/s 64kb/s
Driver Output Maximum Voltage +25V +6V -0.25V to +6V| -7V to +12V |-3.7 to +13.2V
Driver Output Signal Level Loaded +5V +3.6V +2V +1.5V +3.7V
Unloaded +15V +6V 5V 5V +13.2V
Driver Load Impedance 3kQ to 7kQ 450Q min. 100Q 54Q 3kQ to 7kQ
Maximum Driver Output Current |Power On| — — — e —_— +100pA | —
(High Impedance State) Power Off|  Vpax /300 100pA +100pA +100pA —— —
Slew Rate 30V/us max. | Controls Provided| —— —— — —— | 30V/us max.
Receiver Input Voltage Range +15V +12V -7V to 47V | -7V to +12V +15V
Receiver Input Sensistivity +3V +200mV +200mV +200mV +3V
Receiver Input Resistance 3kQto 7kQ 4kQ min. 4kQ  min. 12kQ min. 3kQ to 7kQ

viii
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- SERIAL PROTOCOL REFERENCE TABLE

Commonly-Used Data Communications Interfaces't

RS-232 EIA-530 RS-449 EIA-561 EIA-574 V.35
Signal Name |Source|Mnemonic|Pin{ Mnemonic| Pin|M Ic| Pin{ Mi fe} Pin| M| ic| Pin| M ic| Pin
Shield -— — 1 — 1 — 1 —_ — — — — A
Trarg)smitted DTE BA 2 BA (A) 2 SD (A) 4 103 6 103 3 103 P
ata BA (B) 14 SD (B) 22 103 S
Received DCE 88 a|B8@ |3] Ro@ |6 104 5 104 2 104 R
Data BB (B) 16 RD (B) 24 104 T
CA (A) 4 RS (A) 7
R T d DTE 4 105/133: 3 7 105 c
equest To Sen CA CA(B) 5 RS (B) 25 33t 8 105/133t
Clear To Send DCE cB s | CBA [ 5] CS(A) ]9 106 7 106 8 108 D
CB (B) 13 Cs (B) 27
CCA) 6 DM (A) 1
DCE R SR DCE 6 — - 6 107 E
CE Ready (DSR) C cc 56 B) v oM (B) 2 107
DTE Ready (DTR) DTE cD 20 CD (A) 20 TR (A) 12 108 3 108 4 108 H*
CD (B) 23 TR (B) 30
Signal Ground — AB 7 AB 7 SG 19 102 4 102 5 102
Recv. Line CF (A) 8 RR (A) 13
. DCE CF 8 109 2 109 1 109 F
Sig. Det. (DCD) CF (B) 10 AR (B) 31
Trans. Sig. Elemt. DCE OB 15 DB (A) 15 ST (A) 5 _ _ _ _ 114 Y
Timing DB (B) 12 ST (B) 23 114 AA
Recv. Sig. Elemt. DCE DD 17 DD (A) 17 RT (A) 8 _ _ _ _ 115 v
Timing DD (B) 9 RT (B) 26 115 X
Local Loopback DTE LL 18 LL 18 LL 10 — — — — 141 L*
Remote Loopback DTE RL 21 RL 21 RL 14 — — — — 140 N*
Ring Indicator DCE CE 22 — — — — 125 1 125 9 125 J*
Trans. Sig. Elemt. DTE DA 24 DA (A) 24 TT (A) 17 _ _ _ _ 113 U
Timing DA (B) 11 TT(8) 35 113 w*
Test Mode DCE ™ 25 ™ 25 ™ 18 — — — — 142 NN *
Table ©Copyright 1992 METACOMP Incorporated; used with permission m
. I . .
Pins are specified in ISO 2593 but are not included in CCITT v.35 W I Y AL 8
@oco500000 @
t When hardware flow control is required, Circuit 105 may take on the ® yrEwsxIfds ®
functionality of Circuit 133. MY HECC Y U B K E A
. @ sELISYES @
# Some less~commonly used signals are not shown. METACOMP and SIPEX V351502563 Gonnector
make no representation as to the accuracy or reliability of the information DTE Connector Face — 34 Pin Male

provided herein.

7 13
1OOOOOOOOOOOOO
O00000Q00000
14 20 25
RS$-232 & EIA-530 Connector
DTE Connector Face — DB-25 Pin Male

1 5 10 15 19
000000000000 0OO0O0O0OOO
O00000Q00000O00OO0O0O
20 25 30 33 37

RS-449 Connector
DTE Connector Face — DB-37 Pin Male

Interchange Voltage States T
Notation Negative Positive
BinaryState 1 0
Signal CoT\dmon Marking Spacing st G BIAB7d Cormerior
Function off On SRR TS e TR
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VI, SP200/204/205/206/207/208/211/213

+5VHigh-Speed RS-232Transceivers with 0.1uF Capacitors

B 0.1uF External Charge Pump Capacitors
B 120Kbps Data Rate

B Standard SOIC and SSOP Packages

W Multiple Drivers and Receivers

B Single 5V Supply Operation

B 1pA Shutdown Mode

B WakeUp Feature in Shutdown Mode

B Tri-State Receiver Outputs

B Meets All RS-232 and V.28 Specifications

B Improved Driver Output Capacity for Mouse
Applications

B +10KV ESD Protection*

DESCRIPTION...

The SP200 Series are multi-channel RS-232 line transceivers in a variety of configurations to
fit most communication needs. All models in this Series feature low—power CMOS construction
and Sipex—patented (5,306,954) on-board charge pump circuitry to generate the 10V RS-232
voltage levels, using 0.1uF charge pump capacitors to save board space and reduce circuit cost.
The SP200, SP205, SP206, SP207B, SP211 and SP213 models feature a low—power shutdown
mode, which reduces power supply drain to 1uA. A WakeUp function keeps the receivers active
in the shutdown mode.

Number of RS-232 No. of Receivers No. of External
Model |Drivers | Receivers | Active in Shutdown | 0.1uF Capacitors | Shutdown |WakeUp | TTL Tri-State
SP200 5 0 0 4 Yes No No
SP204 4 0 0 4 No No No
SP205 5 5 0 None Yes No Yes
SP205B 5 5 5 None Yes Yes Yes
SP206 4 3 0 4 Yes No Yes
SP206B 4 3 3 4 Yes Yes Yes
SP207 5 3 0 4 No No No
SP207B 5 3 3 4 Yes Yes Yes
SP208 4 4 0 4 No No No
SP211 4 5 0 4 Yes No Yes
SP211B 4 5 5 4 Yes Yes Yes
SP213 4 5 2 4 Yes Yes Yes

Table 1. Model Selection Table
*All driver outputs and receiver inputs characterized per MIL-STD-883C Method 3015.7

Cinav
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ABSOLUTE MAXIMUM RATINGS

These are stress ratings only and functional operation of the device
at these 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.

Voo +6V

v+ (Voo — 0-3V) to +13.2V

V- 13.2V

Input Voltages

T 0.3V to (V, +0.3V)

Ry +20V

Output Voltages

Tour (V*, +0.3V) to (V-, =0.3V)
ur —0.3V to (V. +0.3V)

Short Circuit DUration on T wererereenrereesernnnniisiesennnnne Continuous

Power Dissipation

Plastic DIP 375mwW

(derate 7mW/°C above +70°C)

Small Outline 375mwW

(derate 7mW/°C above +70°C)

SPECIFICATIONS

V¢ at nominal ratings; 0.1uF charge pump capacitors; T, to T,,,, unless otherwise noted.

PARAMETER MIN. TYP. MAX. UNIT CONDITIONS
TTL INPUTS T, EN, SD
Logic Threshold
vV, 0.8 Volts
Vi : 2.0 Volts
Logic Puliup Current 15 200 pA Ty=0V
Data Rate 120 Kbps C_=2,500pF, R =3KQ
TTL OUTPUTS :
Compatibility TTL/CMOS
oL 0.4 Volts loyr = 3.2MA; V. = +5V
oH 3.5 Volts loyr ==1.0mA
Leakage Current 0.05 +10 MA EN=V,OVSR,,; SV ;
T, =+25°C
RS-232 OUTPUT
Output Voltage Swing 15 17 Volts All transmitter outputs loaded
with 3KQ to ground
Output Resistance 300 Ohms Ve = 0V; Vg p = 22V
Output Short Circuit Current 125 mA Infinite duration
RS-232 INPUT
Voltage Range -15 +15 Volts
Voltage Threshold ’
Low 0.8 1.2 Volts Voo =58V, T, =+25°C
High 1.7 2.4 Volts Ve =5V, T, =+25°C
Hysteresis 0.2 0.5 1.0 Volts Voo =+5V
Resistance 3 5 7 KQ +15V; T, = +25°C
DYNAMIC CHARACTERISTICS
Propagation Delay 1.5 us RS-232-to-TTL
Instantaneous Slew Rate 30 Vius C, =50pF, R =3-7KQ;
T,=+25°C
Transition Region Slew Rate 5 Vius C, =2,500pF, R_=3KQ;
measured from +3V to -3V
or -3V to +3V
Output Enable Time 400 ns
Output Disable Time 250 ns
Cinav
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SPECIFICATIONS

V. at nominal ratings; 0.1uF charge pump capacitors; T, to T,,,., uniess otherwise noted.

Wide' (SOIC) srlnall outlinle

PARAMETER MIN. TYP. MAX. UNIT CONDITIONS
POWER REQUIREMENTS ,
V,
“sP200, SP205, SP207 and SP2078
4.75 5.00 5.25 Volts
All other parts 4.50 5.00 5.50 Volts
lec T,=+25°C
-4 10 mA No load; V. = +10%
20 mA All transmitters R,_ = 3KQ
Shutdown Current 1 10 pA T,=+25°C
ENVIRONMENTAL AND MECHANICAL
Operating Temperature
Commercial, -C 0 +70 °C
Extended, —E -40 +85 °C
Storage Temperature ~65 +125 °C
Package
-A Shrink (SSOP) small outline
-T

Transmitter Output
R,=3KQ, C,=5,000pF

Transmitter Output

R,=3KQ, CL=2,500pF

ﬂllli...ll
EENENNENE
HENEENEN
EIERERERE

Receiver Output

Cirnav
el - A
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PINOUT
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TeOUT [ U 0y T«OUT  TOUT % U Ts0UT T40UT [ U 24§ R3IN
TI0UT 2] TN T0UT 5] T4OUT TIOUT [Z] 73y ReOUT
T:0UT [ By NC TN [ L TN TOUT ] 55y TsiN
TN (2] s_. 7y SD TIN (] s i3y ToN TLOUT (] )
TN (] § 2; TsOUT  GND e v- RN (5] SQ 20y EN
GND [ 8 B TaN Vee < Iij R:OUT [ e TsOUT
Vee [Z] < TaIN cr [ Co* TN [Z] § < 18} RN
Cit i3) V- v+ (2 Cr~ TiIN R40UT
v+ % Ce~ R{OUT % TaIN
¢~ 3 T Co* RiIN 3] 5y TaN
GND (I RsOUT
Voo (12 73 RsiN
T40UT [ U 7y RaiN Ta0UT (] U Zi] TaOUT  TOUT [ U Ty T OUT
TL0UT 53] RsOUT TI0UT (2] 73} FelN TI0UT [Z] ReIN
TIOUT [ TsiN T20UT 3] R:OUT T20UT [ R2OUT
T,0UT 7} SD RiIN (2] 271 S RN [ 51y SD
RN % ° SQ BN RIOUT (] s__ 50y EN RIOUT [ v L2 EN
ROUT [ 3 ‘sz gy TsOUT TN (5] %‘SB gy TN TN (5] 3 12y TN
TN [Z0] § 8) RN TIN [ 3 TaN TN [ e 5] TolN
TN (] >< 7] ReOUT GND [ >< 7Y ReOUT aND [ [4 73 RsOUT
R{OUT (] 36 TN Veo [Z] RN Voo (] RalN
RiiN [10] 15§ TalN G+ (1] 5y V- Crt 10 5] V-
GND [T 4} RsOUT v+ [0 Ty Cr v+ @ 4} Co
Vee [12] 13§ RsIN C (12 13} Co* C 32 il G+
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FEATURES...

The SP200 Series multi—channel RS-232 line
transceivers provide a variety of configurations
to fit most communication needs, especially
those applications where £12V is not available.
All models in this Series feature low—power
CMOS construction and Sipex—proprietary on-
board charge pump circuitry to generate the
+10V RS-232 voltage levels. The ability to use
0.1pF charge pump capacitors saves board space
andreduces circuit cost. Different models within
the Series provide different driver/receiver com-
binations to match any application requirement.

The SP200, SP205, SP206, SP207B, SP211
and SP213 models feature a low—power shut-
down mode, which reduces power supply drain
to 1pA. The WakeUp function keeps the receiv-

ers active in the shutdown mode, unless disabled
by the EN pin. Models with —B suffix are
equipped with the WakeUp function.

Models in the Series are available in 28—pin SO
(wide) and SSOP (shrink) small outline pack-
ages. Devices can be specified for commercial
(0°C to +70°C) and industrial/extended (—40°C
to +85°C) operating temperatures.

THEORY OF OPERATION
Charge-Pump

The charge pump is a Sipex—patented design
(5,306,954) and uses a unique approach com-
pared to older less—efficient designs. The charge
pump still requires four external capacitors, but
uses a four—phase voltage shifting technique to

Sipex
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VCC +5V

+5V 4
- 1Vpp Storage Capacitor

O—cha

Vgg Storage Capacitor

Figure 1. Charge Pump — Phase 1

attain symmetrical 10V power supplies. Figure
3a shows the waveform found on the positive
side of capcitor C,, and Figure 3b shows the
negative side of capcitor C,. There is a free~
running oscillator that controls the four phases
of the voltage shifting. A description of each

phase follows.

Phase 1

V charge storage —During this phase of the
clock cycle, the positive side of capacitors C,
and C, are initially charged to +5V. C* is then
switched to ground and the charge in 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 —10V to
C,. Simultaneously, the positive side of capaci-
tor C | is switched to +5V and the negative side

is connected to ground.

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 capac1tor C,. Since C,* is at +5V, the
voltage potential across C,is10V.

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 con-
nected to ground, and the cycle begins again.

Since both V* and V- are separately generated
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 capacitors can
be as low as 0.1yF with a 16V breakdown
voltage rating.

The SP200 Series devices are made up of three
basic circuit blocks — 1) transmitter/driver, 2)
receiver and 3) the Sipex—proprietary charge

- O—I‘ * Vgg Storage Capacitor
=10V O% Cs

Cq
O—*! = |Vpp Storage Capacitor

Figure 2. Charge Pump — Phase 2
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GND

GND
b) C;
-10V

Figure 3. Charge Pump Waveforms

pump. Each model within the Series incorpo-
rates variations of these circuits to achieve the
desired configuration and performance.

Transmitter/Driver

The drivers are inverting transmitters, which ac-
cept either TTL or CMOS inputs and output the
RS-232 signals with an inverted sense relative to
the input logic levels. Typically, the RS-232 out-
put voltage swing is 79V with no load, and £5V
minimum with full load. The transmitter outputs
are protected against infinite short—circuits to
ground without degradation in reliability. The
drivers of the SP200, SP205, SP205B, SP206,
SP206B, SP207B, SP211, SP211B and SP213
can be tri-stated by using the SHUTDOWN
function.

In the “power off” state, the output impedance will
remain greater than 300 ohms, again satisfying the
RS232 specifications. Should the input of the

driver be left open, an internal 400Kohm pullup
resistor to V . forces the input high, thus commit-
ting the output to a low state. The slew rate of the
transmitter output is internally limited to a maxi-
mum 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 also meets
the monotonicity requirements of the standard.

Receivers

The receivers convert RS-232 input signals to
inverted TTL signals. Since the input is usually
from a transmission line where long cable lengths
and system interference can degrade the signal,
the inputs have a typical hysteresis margin of
500mV. This ensures that the receiver is virtu-
ally immune to noisy transmission lines. Should
an input be left unconnected, a 5 Kohm pulldown
resistor to ground will commit the output of the
receiver to a high state.

VCC =+5V

I

2

LO +5V CL)
. A O—t' | - _|Vpp Storage Capacitor
Cq c

O_L
O% 3

= *— Vgg Storage Capacitor
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Veg = +5V

+10V

C4

Rty

Vgg Storage Capacitor
Cs

Vpp Storage Capacitor

Figure 5. Charge Pump — Phase 4

SHUTDOWN MODE

The SP200, SP205, SP205B, SP206, SP206B,
SP207B, SP211, SP211B and SP213 all feature
a control input which will disable the device and
reduce the power supply current to less than
10pA, making the parts ideal for battery—pow-
ered systems. In the “shutdown” mode the re-
ceivers and transmitters will both be tri-stated.
The V*output of the charge pump will discharge
to Ve and the V- output will discharge to
ground. Products with the WakeUp function can
enable or disable the receivers during shutdown.

For complete shutdown to occur and the 10pA
power drain to be realized, the following condi-
tions must be met:

SP200, SP205/B, SP206/B, SP207B and SP211/B:
* +5V must be applied to the SD pin

* ENABLE must be either 0V, +5.0V or not
connected

* the transmitter inputs must be either +5.0V
or not connected

* V. must be +5V
* Receiver inputs must be >0V and <+5V

SP213Only | Power Receiver

SD | EN| SD | EN | Up/Down | Outputs
0 0 1 1 Up Enable

0 1 1 0 Up Tri-state
1 0| O 1 Down Enable

1 1 0 0 Down Tri-state

Table 2. Wake-Up Truth Table

SP213:
* OV must be applied to the SD pin
* ENABLE must be either OV, +5.0V or not
connected
« the transmitter inputs must be either +5.0V
or not connected

* V. must be +5V
* Receiver inputs must be >0V and <+5V

ENABLE

The SP205/B, SP206/B, SP207/B, SP211 and
SP213 all feature an enable input, which allows
the receiver outputs to be either tri—stated or
enabled. This can be especially useful when the
receiver is tied directly to a microprocessor data
bus. For the SP205/B, SP206/B, SP207/B and
SP211, enable is active low; that is, OV applied
to the ENABLE pin will enable the receiver
outputs. For the SP213, enable is active high;
that is, +5V applied to the ENABLE pin will
enable the receiver outputs.

WAKEUP FUNCTION

The SP205B, SP206B, SP207B, SP211B and
SP213 have a wake—up feature that keeps two or
more receivers in an enabled state when the
deviceis in the shutdown mode. The SP213 has
two receivers active (R, and R,), while the
SP205B, SP207B and SP211B have all receiv-
ers active during shutdown. With only the re-
ceivers active during shutdown, the devices
draw 5-10pA of supply current.
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A typical application of this function would be
where a modem is interfaced to a computer in a
power—down mode. The ring indicator signal
from the modem could be passed through an
active receiver in the SP2XXB/SP213 that is
itself in the shutdown mode. The ring indicator
signal would propagate through the SP2XXB/
SP213 to the power management circuitry of the

computer to power up the microprocessor and
the SP2XXB/SP213 drivers. After the supply
voltage to the SP2XXB/SP213 reaches +5.0V,
the SHUTDOWN pin can be disabled, taking
the SP2XXB/SP213 out of the shutdown mode.

All receivers that are active during shutdown
maintain 500mV (typ.) of hysteresis.

to (POWERUP)

POWER UP WITH SD ACTIVE (Charge pump in shutdown mode)

to (POWERUP)

+5V — - - -~ |
Rout X DATA VALID
4--- twar ---M
ENABLE
SD
DISABLE

POWER UP WITH SD DISABLED (Charge pump in active mode)

|
<- - - »tENABLE
ENABLE b

SD

#5V = = = —
Rour ---‘>|< DATA VALID
oV

I
|
DISABLE :

to (POWERUP)
+5V -.
Rour

EXERCISING WAKE-UP FEATURE

| I | I i
<«- »'IENABLE <- » tENABLE la- » tENABLE

|
sP pisasLE X

I
I
ENABLE X DISABLE

<«--tyaT- - >
Voo = +5V £10%; Tp = 25°C

twalT = 2ms typical, 3ms maximum
tenaBLE = 1ms typical, 2ms maximum

Figure 6. Wake-Up Timing
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Specification RS-232D RS-423A RS-422 RS-485 RS-562
Mode of Operation Single-Ended Single-Ended Differential Differential Single—Ended
No. of Drivers and Receivers 1 Driver 1 Driver 1 Driver 32 Drivers 1 Driver
Allowed on One Line 1 Receiver 10 Receivers 10 Receivers 32 Receivers 1 Receiver
Maximum Cable Length 50 feet 4,000 feet 4,000 feet 4,000 feet C <2,500pF @ <20Kbps;
C <1,000pF @ >20Kbps

Maximum Data Rate 20Kb/s 100Kb/s 10Mb/s 10Mb/s 64Kb/s
Driver output Maximum Voltage| +25V BV —0.25V to +6V -7V to +12V -3.7V to +13.2V
Driver Output Signal Level

Loaded 5V +3.6V 2V +1.5V 3.7V

Unloaded . +15V 6V 5V +5V +13.2V
Driver Load Impedance 3 —7Kohm 450 ohm 100 ohm 54 ohm 3-7Kohm
Max. Driver Qutput Current
(High Impedance State)

Power On +100pA

Power Off VMAX/300 100pA +100pA +100pA
Slew Rate 30V/us max. Controls Provided 30V/ps max.
Receiver Input Voltage Range +15V +12V ~7V to +7V =7V to +12V +15V
Receiver Input Sensitivity +3V +200mV +200mV +200mV +3V
Receiver Input Resistance 3-7Kohm 4Kohm min. 4Kohm min. 12Kohm min. 3-7Kohm

Table 3. EIA Standard Definitions

EIASTANDARDS

The Electronic Industry Association (EIA) de-
veloped several standards of data transmission
which are revised and updated in order to meet
the requirements of the industry. In data pro-
cessing, there are two basic means of communi-
cating between systems and components. The
RS-232 standard was first introduced in 1962
and, since that time, has become an industry
standard.

The RS-232 is a relatively slow data exchange
protocol, with a maximum baud rate of only
20Kbaud, which can be transmitted over a maxi-
mum copper wire cable length of 50 feet. The
SP200 through SP213 Series of data communi-
cations interface products have been designed

to meet both the EIA protocol standards, and the
needs of the industry.

110KV ESD PROTECTION

The SP200 Series is equipped with Sipex-pro-
prietary ESD protection circuitry on all RS-232
inputs and outputs. The SP200 Series has been
characterized using MIL-STD-883C Method
3015.7 Human Body Model. Each device in the
family can withstand up to +10KV of static
discharge on all RS-232 inputs and outputs. All
other pins of each device will maintain 232KV
of ESD protection.

10
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TYPICAL APPLICATION CIRCUITS
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TYPICAL APPLICATION CIRCUITS
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The SP207B is offered in a 28—pin SOIC or 28-pin SSOP package.
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TYPICAL APPLICATION CIRCUITS
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ORDERING INFORMATION

RS-232 Transceivers:

Model Drivers Receivers .......cccecuviueenne Temperature Range ..........ccv... Package Type
SP207CA ..ccceein 5 e Bt ne 0°C 10 +70°C ..occvrviiienreeercinen 24—pin SSOP
SP207CP ........... 5 e B 0°C 10 +70°C ..corvvvvirnenen 24—pin Plastic DIP
SP207CT ....cce et B e Bt 0°C 10 +70°C ..ooervvrreereereenneens 24—pin SOIC
SP207EA..........5 ... —40°C t0 +85°C ....cocviviricriiniinine 24—-pin SSOP
SP207EP ........... —40°C t0 +85°C ....oocvvveerercnenne 24—pin Plastic DIP
SP207ET ........... ~40°C t0 +85°C ..orcvrrevrrreerrnreernen 24—-pin SOIC
SP208CA ..........d e B, 0°C 10 +70°C ..o 24-pin SSOP
SP208CP..........4 oo D 0°C t0 +70°C .....ovvvcvenernnens 24—pin Plastic DIP
SP208CT ...........d oeeeeeeeeeveeee D 0°C t0 +70°C ..cveiieeeeeeee 24—pin SOIC
SP208EA............ —40°C t0 +85°C .....ooiivevierieceeeenenns 24-pin SSOP
SP208EP ...........4 ... —40°C t0 +85°C ......covveevruenne 24—pin Plastic DIP
SP208ET ........... —40°C t0 +85°C ...ccovevrrrerirrireerenenns 24—pin SOIC

RS-232 Transmitters:

Model Drivers Receivers .........ccournnanen Temperature Range ................. Package Type
SP204CP........... L S (0 RO 0°C t0 +70°C ...oovvvrieinecnenn 16-pin Plastic DIP
SP204CT ........... L SRR 0 s 0°C10 +70°C ...covviririiiencrnnns 16—pin SOIC
SP204EP ........... 4o L T —40°C t0 +85°C ....cceveerirnnen 16—pin Plastic DIP
SP204ET ........... 4o L0 T, —40°C 10 +85°C ..ovvvvrvererrrrienrrrnnenens 16-pin SOIC

RS-232 Transmitters with Low—Power Shutdown:

Model Drivers Receivers ......c.ceveeneees Temperature Range .........ceuuene Package Type
SP200CP........... LT [0 SR 0°C 10 +70°C ..o 20—-pin Plastic DIP
SP200CT ........... B s 0 OO 0°C t0 +70°C ...ocoreiriinriririenennine 20—-pin SOIC
SP200EP ........... 5 e SRR ¢ BRSSO —40°C 10 +85°C ....oceevererennne 20-pin Plastic DIP
SP20CET ........... B e 0 RO —40°C 10 +85°C ....ooverrrereeirnereneene 20-pin SOIC

RS-232 Transceivers with Low—Power Shutdown and Tri-state Enable:

Model Drivers . Receivers Temperature Range ................. Package Type
SP205CP ........... 5 e LR 0°C to +70°C .. 24—pin Plastic Double-Width DIP
SP205EP ........... < J O B e —40°C to +85°C .. 24-pin Plastic Double-Width DIP
SP206CA .......... S EC 0°C 10 +70°C ...covverrcreerrerreenen 24—pin SSOP
SP206CP........... L SO £ J T 0°C 10 470°C ..covvrvircrernenns 24—pin Plastic DIP
SP206CT ........... - S O 0°C 10 +70°C .o 24-pin SOIC
SP206EA........... L SO SPSN £ YT —40°C 10 +85°C ....covimsivneriinaens 24—pin SSOP
SP206EP ........... TS Bl —40°C t0 +85°C ...cevvvvevrerennns 24—pin Plastic DIP
SP206ET ........... S R SRS —40°C t0 +85°C ..covvevrrecerrerieneeenne 24-pin SOIC
SP211CA ........4 ... ...0°C to +70°C ... 28—pin SSOP
SP211CT ........... 0°C 10 +70°C ..eovveeeeceeeeeeee 28-pin SOIC
SP211EA............ S B e —40°C t0 +85°C ....covvrrerrerrrincrennns 28-pin SSOP
SP211ET ........... YRS SRN L J PR —40°C 10 +85°C ..cvocereevrercereeeeens 28—pin SOIC
14 Sipex
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ORDERING INFORMATION

RS-232 Transceivers with Low—Power Shutdown, Tri-state Enable, and

Wake—Up Function:

Model .......... Drivers .......ceeens Receivers.........ceccvuunee
SP205BCP ........ 5., 5, with 5 active in Shutdown.......
SP205BEP ........ 5. 5, with 5 active in Shutdown.......
SP206BCA ........ 4 ...... 3, with 3 active in Shutdown.......
SP206BCP ........ 4 ... 3, with 3 active in Shutdown.......
SP206BCT ........ 4 ... 3, with 3 active in Shutdown.......
SP206BEA ........ 4 ... 3, with 3 active in Shutdown.......
SP206BEP ........ 4. 3, with 3 active in Shutdown.......
SP206BET ......... 4 ... 3, with 3 active in Shutdown.......
SP207BCA ........ 5. 3, with 3 active in Shutdown.......
SP207BCT ........ 5.t 3, with 3 active in Shutdown.......
SP207BEA ........ 5. 3, with 3 active in Shutdown.......
SP207BET......... 5. 3, with 3 active in Shutdown.......
SP211BCA ........ 4 ... 5, with 5 active in Shutdown.......
SP211BCT ........ 4. 5, with 5 active in Shutdown.......
SP211BEA ........ 4. 5, with 5 active in Shutdown.......
SP211BET......... 4 ... 5, with 5 active in Shutdown.......
SP213CA........... 4 ... 5, with 2 active in Shutdown.......
SP213CT ........... 4 ... 5, with 2 active in Shutdown.......
SP213EA 5, with 2 active in Shutdown.......

SP213ET 5, with 2 active in Shutdown

Temperature Range Package Type
0°C to +70°C ... 24—pin Plastic Double-WidthDIP
—40°C to +85°C .. 24-pin Plastic Double—Width DIP

. 0°C 10 +70°C .cocvvvvivvecinreeeien 24—pin SSOP
.. 0°C 10 +70°C ....cocvviiiiies 24-pin Plastic DIP
. 0°C 10 +70°C ... 24—pin SOIC
=40°C t0 +85°C ...cccvvrvreiniriieiienne 24—pin SSOP
—40°C to +85°C ....cocvveirrinenens 24-pin Plastic DIP
—40°C t0 +85°C ....cccoerirvareecnens 24—-pin SOIC
. 0°C 10 +70°C ..o 28—pin SSOP
....0°C to +70°C 28~pin SOIC
—40°C to +85°C ... 28—pin SSOP
—40°C to +85°C 28-pin SOIC
. 0°C 10 +70°C ..o 28—pin SSOP
0. 0°C 10 +70°C ..ot 28—-pin SOIC
—40°C 10 +85°C .....coeoviireircrecenans 28-pin SSOP
~40°C 0 +85°C ....oovireeiereeneeene 28-pin SOIC
....0°C to +70°C 28—pin SSOP
....0°C to +70°C 28-pin SOIC
—40°C to +85°C 28—pin SSOP

—40°C to +85°C 28-pin SOIC

SIGNAL PROCESSING EXCELLENCE
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SP207H/SP211H

B Single 5V Supply Operation

B 0.1uF External Charge Pump Capacitors
B 400kbps Data Rate

B Standard SOIC and SSOP Packages

B SP207H - Five (5) Drivers and Three (3)
Receivers

SP211H - Four (4) Drivers and Five (5)
Receivers

B 1pA Shutdown Mode
B WakeUp Feature in Shutdown Mode
M Tri—State Receiver Outputs

B [deal for V.34 and High Speed RS-232
Type Applications

DESCRIPTION...

The SP207H and SP211H are multl—chanhel ﬁs“zsz Tine tr /énscelvers configured to fit most
communication needs. The "H" series is based, on‘&péx‘s SP200 Series transceivers and has
been enhanced for speed. The data raié““isqmp%o??gd‘t @ver 400kbps which easily meets the
230.4kbps datarates forV.34. The § o‘-maws“azu I-i use the same on-board charge pump
to provide =10V voltage levels, usisi nE ch q .pump capacitors to save board space and
reduce circuit cost. The SP207HB,g\P21 TH.and.SP211HB feature a low—power shutdown
mode, which reduces power supply dra in to*iktA“* ’?NakeUp function keeps the receivers active
in the shutdown mode (SP207HB and SPZJ 1HB only).

2 %
% 3

3

Jrec e e
j/’% o . g -
Yy -y
/ f@g[ﬁ,y gﬂm‘@%“ . : :
£, ., {MﬂK}m{m £ e
- ‘é« i Py
L & N
/o ﬁ‘@\be‘roj RS$:232 | No.ofReceivers | No.of External
Model | Drivers | Réceivers | Active in Shutdown | 0.1uF Capacitors | Shutdown | WakeUp |TTL Tri-State
SP207H | 5 3 0 4 No No No
SP207HB| / 5 . 3 3 4 Yes Yes Yes
SP211H™] 4~ 5 0 4 Yes No Yes
SP211HB| 4/ 5 5 4 Yes Yes Yes

Table 1. Model Selection Table

ViIprOA 17
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ABSOLUTE MAXIMUM RATINGS

These are stress ratings only and functional operation of the device
at these 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.

Vee +BV
v+ (Ve —0.3V) to +13.2V
V- 132V
Input Voltages

' ~0.3V 10 (V¢ +0.3V)

N : +20V
Output Voltages

out (V+, +0.3V) to (V-, -0.3V)
Rour ~0.3V to (V, +0.3V)
Short Circuit DUration On Topr veeereseniesrssresninsssrnnnns Continuous
Power Dissipation
Plastic DIP 375mwW
(derate 7mW/°C above +70°C)
Small Outline 375mwW

(derate 7mW/°C above +70°C})

SPECIFICATIONS
V. at nominal ratings; 0.1uF charge pump capacitors; T, to T, unless otherwise noted‘;(\
PARAMETER MIN. TYP. | MAX. [.UNIT |
TTL INPUTS (DRIVER) N
Logic Threshold ACI™SO ™
A 08 “{.. Volts
Vi, 2.0 N Volts™
Logic Pullup Current 1.5 [/ 100 T pAS M Ty=0V
Data Rate 400 { . ™ kbps ™| C_=2,500pF, R =3KQ
TTL OUTPUTS (RECEIVER) “\‘ N ROUT
Compatibility TTLCMOS N
Vo, A mQA\ . Volts - lour = 3.2MA; V= +5V
o 35 | S ol [ WVolts lour = =1.0mA
Leakage Current /0. 10| /uA EN=V_;OVSR, <V ;
W M P T,=+25°C
RS-232 OUTPUT (DRIVER) R N
Output Voltage Swing +5 £ | ™ Volts All transmitter outputs loaded
. N4 with 3KQ to ground
Output Resistance 4 300 Ve Ohms Vo =0V, Vg, =22V
Output Short Circuit Current |- ™. | 25 I/ mA Infinite duration
RS-232 INPUT (RECEIVFF&)"*’» S NS
Voltage Range a4 ) 4 +15 Volts
Logic Pull Down Current 7 ) 10.0 HA
Voltage Threshold x f;\ Vi
Low R Volts Ve =+5V, T, = +25°C
High 2.4 Volts Voo =+5V, T, = +25°C
Hysteresis 1.0 Volts Vo =+5V
Resistance 7 KQ V, =¥15V; T, = +25°C
Data Rate/ ; kbps
DYNAMIC CHAR‘ACT}EF!‘I&TICS
PropagatlohaDelay £ 1.0 us TTL-to-RS-232
o 1.5 us RS-232-to-TTL
Insfént,aqeotfs SIeWBate* 60 Vius C, = 50pF, R,_=3-7KC;
Y T =+25°C
/T ransltlorVRQélon Slew Rate 5 Vius C 2,500pF, R,_ = 3KQ;
T j measured from +3V to
S -3V or -3V to +3V
S s, .
‘\N'“‘\f/
o Cirnawv
18 A
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SPECIFICATIONS

V¢ at nominal ratings; 0.1uF charge pump capacitors; T, to T,,,,, unless otherwise noted.

PARAMETER MIN. TYP. MAX. UNIT CONDITIONS { 3,
Output Enable Time 400 ns \ \
Output Disable Time 250 ns S
POWER REQUIREMENTS ’””M\
V, .
o 475 | 500 | 525 | Volts /T Y
loo T, qﬁ?«‘c N
5 mA No'load; V_/= £10% ™,
20 mA Jra%smgt%‘ rs R =3KQ~
Shutdown Current 1 10 A T, =+425°C ¢
ENVIRONMENTAL AND MECHANICAL . \‘\)
Operating Temperature AT Y,
Commercial, -C 0 +70 | °C U ot T
Extended, -E -40 +85 °C \ Ty 7
Storage Temperature -65 +125 | °C \ AV
Package / N
-A Shrink (SSOP) small outline . ™. N
_ : H N [, i,
T Wide (SOIC) small outllnlemw ™ \;}
o o,
Vi Yy
Q\K AN
) i & \“\\%‘
£ S
. .
/NN Y
Cne NSl
\\\N\‘\\ﬁ ANy
A \\ \\\
VAN \:\ NS
g . N%“’m \ ‘\ ‘“\/
\\:ﬁ:‘,\m:::.,& \>
{f\\g\\ \\3\& K“W,f
N &\\@ \'\, ;
\ ., o ‘/}
‘*\K x:}
L
e{fx\@ f’f‘\» ‘
N / J/
P, 3
fj > . \\\,\ K‘*vf /
S Ve
S s \ 4
A e N
{i’ L/ / A
N/
a4
y I
a \W\ N
Ve
< \;\/i 4 \:?
.Y/
4/"” N \\,w \"'&\
S N N
[O) Y
N/
.
\\/}
.
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PINOUT

f"f 3
Ts OUT [ ) 32y TaOUT TsOUT ] U 28] T+ ouﬁ‘ A\,ﬂ
ToUT [Z] RelN ToUT [Z] Z0y No \ kN
T0UT (3] 5y ReOUT T20UT (3] TRy
RiN [ 2] J TsIN ReIN [ 5 ~SHUTDOWN ( (sn)
RIOUT [ ‘._ﬁ 25} TsOUT ROUT (5] BN
TN (5 2 TdN TN 5] W =) Tour
TN [ Ez‘ 8] TalN TN [ g "
GND (5] [4 7 RsOUT RIOUT [ S B
Voo [ 5} RaN RIN [ w z<
G+ (12 sy v- GND (3]
v+ [4i 4y Co— Vee [AL]
o [ 3 Cet Ct
v+
Ci™ § oy
" 4
e i
f&" ‘BQ‘\& ,\\f &
N * 4
- 5 \\\\ %, \&,‘
Ta0uT [} U Te0UT s obm;c U 25 T,0UT
TiouT (2 37 RN RsIN
TZOUT [T RaOUT 26] RsOUT
RaIN [ 4] 25 SHUTDOWN (SD) SHUTDOWN (SD)
ReOUT [E] EN 2y EN
TN [ se 3} RN @ sg 23] RN
TN [ (4 22} RaOUT 3 ‘s; 22) R.OUT
RIOUT (] g ‘;; T} TaN 5 213 TN
RN (] 3¢ 703 ToN O [z
GND (] 3] RsOUT 19 RsOUT
- Vee [Ii] i8] RsIN i8] RsiN
G+ (32 V= 5 ig v
v+ 3 75 ce-f‘“%%k 5y Co
o~ (] ] cgi\%w T Cet
AN
FEATURES... {0 THEORY OF OPERATION

The SP207H and SP211H hne tfanscelvers

provide a variety of cqmﬁg’uratlons to fit most
communication needﬁ espec;al]y those@pllca-
tions where +12V i¢ no’t avallable ;Beth prod-
ucts feature low—p()wpr CMOS coxfstructlon
and Slpex—propne@ary‘bn -board charge pump
circuitry to gﬁfne[ate ﬂae +10V RS—232 voltage
levels. The ability to use-0.1 ﬁF charge pump
capacitors s sav%s b@ard Space and reduces circuit
cost.

i, o,

The’ SFZW HB an&*S 311H models feature a
low—,gowe; sfiutdown mode, which reduces
powef&*uf)p],g? drain to 14A. The SP207HB and
SPZH»I;IB are equlpped with the WakeUp func-
tion. The'W akc:Up function keeps the receivers
active in the shutdown mode, unless disabled by
the EN pin.

The SP207H and SP211H are made up of three
basic circuit blocks — 1) transmitter/driver, 2)
receiver and 3) the Sipex—proprietary charge

pump.

Charge-Pump

The charge pump is a Sipex—patented design
(5,306,954) and uses a unique approach com-
pared 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
3a shows the waveform found on the positive
side of capcitor C2, and Figure 3b shows the

20
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Vcc +5V

Figure 1. Charge Pump — Phase 1 / /,f‘ N
/
fi% \ /

negative side of capcitor C,. There is a free— voltage potential acros&\«(;Z is KQV
running oscillator that controls the four phases o, Sl
of the voltage shifting. A description of each Phase4 / N
phase follows. —V; transfek— 'J‘heiourth Phase of the clock

connects the neggtlﬁcx,termﬂ’rat of C, to ground,
Phase 1 and trapsfers the g«:;nergted 10V across C,t0C,
— V charge storage —During this phase of the the V, storagecapatitot, Again, s1mu1taneous1y
clock cycle, the positive side of capacitors C, with this the\ pom\tl\\ik side of capacitor C, is

and C, are initially charged to +5V. C* is then syﬁt&ed 0 +5V and;the negative side is con-
switched to ground and the charge in C -~ is Anéstgd te. grdﬁnd an‘d the cycle begins again.
transferred to C,~. Since C/* is connected to / ™
+5V, the voltage potent1a1 across capacitor C, i \SlnC%bot‘mV* “and V- are separately generated
now 10V. f \fr&qV oxin  2ho-load condition V*and V- will
‘\\%Q N e~s¥ Metﬁbal Older charge pump approaches
Phase 2 , ) Mt g‘eneré?e V-from V*will show a decrease in
— V, transfer — Phase two of the clogk con»%m“\ gﬁltude of V- compared to V* due to the
nects the negative terminal of C, to m}?ﬁ? “““»%nherent inefficiencies in the design.
storage capacitor and the positive te C \ — /
to ground, and transfers the genera% to “The clock rate for the charge pump typically
C, Slmultaneously, the positive side eqpaé”rx Operates at 15kHz. The external capacitors can
tor C , 18 switched to +5V and the negative 314\\ be as low as 0.1pF with a 16V breakdown
is connected to ground. \\ ~/  voltage rating.
- "o, f ;f
Phase 3 NN S Transmitter/Driver
— Vi charge storage ;f— The Jshgd phase Q{’j th The drivers are inverting transmitters which have
clock is identical to tHe fi st the c’harge been improved for speed over the SP200 Series.
transferred in C, pradu —5 in the fegative The transmitters accept either TTL or CMOS
terminal of C, which app ;0 tl;é negative inputs and output the RS-232 signals at data rates
side of capacmﬁryé‘“\@mce\c s«fﬁt +5V, the over 400kbps. Typically, the RS-232 output volt-

< . . /J / m"«\%wf Vee = +5V
o, f)"
s, K’“‘x Q'%
o o -
f’[ . \§ \\\%\\} LQ Ca
P e
f if‘/ :} ; O—*' - |Vpp Storage Capacitor
Lo~/ /
\\ )\k'\vo‘ 2— -
" v g)—{ Vgg Storage Capacitor
i,
x‘“‘m . —10v Cs
m\ 7
4

=S | 21
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+10V
a) C;}
GND

GND
b) C;
-10V

Figure 3. Charge Pump Waveforms

age swing is 9V with no load, and £5V minimum
with full load. The transmitter outputs are pro- , nvert RS-232 input s1gna1s to
tected against infinite short—circuits to ground i,mmvertecf TTL s1gnals Since the input is usually
without degradation in reliability. The SP207HB, < _froma transmissmn line where long cable lengths
SP211H and SP211HB drivers can be tri—stated, “and sysl;em mthference can degrade the 31gna1
by using the SHUTDOWN function. “the inputs-have a typical hysteresw margm of
R\SGBmV\ This ensures that the receiver is virtu-
-ally inimune to noisy transmission lines. Should
_ amnpuf beleftunconnected, a SKohm pulldown
"esmtor to ground will commit the output of the
ecelver to a high state.

In the “power off” state, the output impedan(;e will
remain greater than 300 ohms, again satlsgy'mg
RS-232 specifications. Should the input-of the:
driver be left open, an internal 400K ¢hin. pullup
resistor to V. forces the input high, thﬁs@omlmt—
ting the output to a low state.

Because of the increased spg:ed' ythe slew rate'is
typically 60V/uS which js above ‘the RS~232
specifcation of 30V/uS., Thls is the. only «param-
eter that exceeds the RS 232 Jimlts /

Vpp Storage Capacitor

Vgg Storage Capacitor

Figure 4. Charge Pump — Phase 3

22 8.5
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Figure 5. Charge Pump — Phase 4

SHUTDOWN MODE
The SP207HB, SP211H and SP211HB all fea-
ture a control input which will disable the device
and reduce the power supply current to less than
10pA, making the parts ideal for battery—pow-
ered systems. In the “shutdown” mode the re-
ceivers and transmitters will both be tri—stated.
The V* output of the charge pump will discharge
to V.., and the V- output will discharge to
ground.

+10V
+
- —| [+ A N
O—I }_‘\ Vgg Storage Capagitor-—--, ™|
p— ", A
C AN s
® / AN Q:§
v y Ve ) f si: ‘gﬁw M,\,
Sl ’
; “, 5 v » F —
o, 7
ha N
*\\ .

outputs to be. elther trréstated orxenabled This
canbe especia usefulwhen thereceiveris tied
dlrectly toa mlérop"rgte§sor ‘data bus. The en-
able is Active lows that is, OV applied to the
ENABE‘ERm wlll enabk the receiver outputs.

KEUFFUNdﬂGN

~Th P207HB aid SP211HB have a wake—-up

4 fé‘a{yr‘é‘“ﬂgﬁat\ke;c“ps all the receivers in an enabled

’/\ \Wl

stgte When‘*the ﬁevwe is in the shutdown mode.
onfytbe receivers active during shutdown,

For complete shutdown to occur and the 101,1A xxthe d\evregg,ﬁraw 5-10pA of supply current. A
power drain to be realized, the following COIldl— \ \t)fplcahgpphcatxon of this function would be
) KWhefs%ar“{modem is interfaced to a computer in a

tions must be met: ff

* +5V must be applied to the SDJp\in

* ENABLE must be either 0V, +5“@V omot\

connected - N

« the transmitter inputs must be either +5. OV
or not connected

. V must be +5V

ENABLE N/
The SP207HB, SPZIIH an(fSPZ”llHB feature
an enable 1npuvt’ p1n V&ghlch»allowythe receiver

VA b ~ N
1AL/ yPower Receiver
sD™ Eﬁf ) UplDown Outputs
A0 0. [ Up Enable
So 1 T Up Tri-state
/Ao Down | Tri-state
S A 1 Down | Tri-state

Table 2. Truth Table for SP2xxH

™,
#’

- @;:% _“power—down mode. The ring indicator signal
L \M the modem could be passed through an

ctive receiver that is in the shutdown mode.
N"‘f‘he ring indicator signal would propagate
through the receiver to the power management
circuitry of the computer to power up the micro-
processor and the SP207HB/SP211HB drivers.
After the supply voltage to the transceivers
reaches +5.0V, the SHUTDOWN pin can be
disabled. All receivers that are active during
shutdown maintain 500mV (typ.) of hysteresis.

Power | Receiver

SD | EN | Up/Down | Outputs
0 0 Up Enable

0 1 Up Tri-state
1 0 Down Enable

1 1 Down Tri-state

Table 3. Wake-Up Truth Table for SP2xxHB

Sipex
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POWER UP WITH SD ACTIVE (Charge pump in shutdown mode)

to (POWERUP) A
AN
+5V _____ ! !( K
A 5%
Rour X____ DATAVALID \\
OV T — “\,
<4 --- twair - b: o — *"w,\
ENABLE ~ - S
sD /Y
DISABLE / )
¥ o I

POWER UP WITH SD DISABLED (Charge pump in actNe mede)
to (POWERUP) o

4BV - - - —
Rour - >.< DATA VALID

|
<- - - »tENABLE
ENABLE :
SD I ¢ "
| ‘
DISABLE : RN

<, N
SN
EXERCISING WAKE-UP FE/({FO’RE N
to (POWERUP) A \;‘\ )
+5V -. S o S \““ Yoo | e e =
RouT >< DATK;VA‘« TA VALID X DATA VALID
OV— ----- I)M“‘\of----l- ———————
<- NtENABLE “\\X\b'“t’E;NABLE :4—>'tENABLE
|
|
DJSABLE X‘«f ENABLE X DISABLE
<- *tWA‘“ﬂ:"‘P‘ /
Ve = 75\//}10%, Tp =25
tWA|{—fm typical ‘“@fns maximum
tENi&LE 1ms t’y”plfe:’al 2ms maximum

SD

'\% %«\ K &
Figure 6. Wake—ﬁp Ttmmg ., jf
/ T Y
# 4 ; S,
y & . oy
&iv 6\\. fr /\"?M ", g

"o
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TYPICAL APPLICATION CIRCUITS

A
¢
+5VINPUT +5V INPUT —4 %
A L o 1 1] L wa %
T 6.3V 0.1pF F 6. Y
my 6.3V Io.mF_lffh G vy, g LY
0.4pF 63V Tuale, TERe Y
15 1116V 17 4| 16V ",
- —”q 181c,+ v- "#’ﬂ;«m .
owr s 17 gpagrp S
16V 'D& \\"\\%/5
.
127, 0ur
@ 400KOHM @ P4
5 nn-s 3 rour | B z 5
2IN — [ T0UT | 5 o E
g 400KOHM z 2 =
Z b 5
B < Tom L, HT0ur 3 3 e} o
3 HM o 3 &
Q \
R 2500t | & E &
E 40QKOHM o
TsIN 24 122 1 our
» »
E =
2 [ =)
£ [mour 5 g
3 g H
o [l
@ 3 ReOUT by / e Q. ™, 8
Q ] y O [%2]
= Q S *\EW 4 o
g RyOUT 2 \
F <\\ “Receivers actve dging shutdown 10
8 \“w\\ GND
GND fj \ The' WBTMaved in & 28-pin SOIC or 28-pin SSOP package.
/ ;
S R o,
S o, 5,
N \ A
., “
. Y he "
+5V INPUT _I_ 1 1 /" ‘“%«.N A s\ v INPUT mi 1 o
.1 \ .
0.1uF 12[c u = 2,3\“& W‘?% S, OAyF 12l T 6.3V
63V Io.wF_lg_ Y Ve v 3 " \:‘*m v sV Igw’r Vee v+ 2
6V e, S Y 1
do G A
1sle . v- P N \ _Lﬁcu v- _'”T_]_
onr [t s = R PR SP211B =
16V P211 o 1w T,
_Di Co- ", 2~
-------------- \ﬂ N Al
HM %kv\j; OHM
7 2
o [T i %T‘ ouT ° /’\;7 o T, IN — - =Toury
| = =
5 HM . Vs 2 . . 2
Z |y ?TT, out. | /B /f Z | TIN— ” = T,0uT 5
2 OHM =Y 84 , 2
N, s 20] 11 o
g TN 29 H— 10Ut & 8 TaiN T T;0UT 8
3 o &
E 2 = T, 24 128 rour) @
Ry OUT‘—S— 2. Ry IN*
»
= SKOHM =
2 | mour—3Hq 4 e | @
L E B
=) =) a
SKOHM =
% 8 RyouT 284 -Q 122 Ry ine %
ol [e] el
o = SKOHM = oN
& 9 ReouT 224 -4 L v | 2
i
E © somm = | o
RsOUT* 24 -4@ HS ks IN®
Er 244
SKOHM =
35 sD
*Receivers active during shutdown 10__1_.
GND
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ORDERING INFORMATION
RS-232 Transceivers:
Model .......... Drivers ......ccocunuee. Receivers ..........couvmrises Temperature Range ................. Packag Type
SP207HCA......... 5 e ——— G 0°C 10 +70°C ..ooorvricrerecrerenenenn 24—pi \iSOP
SP207HCP ........5 cooreecrerreeees B it 0°C 10 +70°C ..coeervrrcncnenne 24—[33 PIZ DIP
SP207HCT ........5 ceeccicrrcees B 0°C 10 +70°C .oevvrvriarinnannny 247pii S IC
SP207HEA 0. =40°C 10 +85°C ...ccvririeerennes 4—p|”ﬁ“’SSOP “~
SP207HEP - —40°C {0 +85°C o A “24~pin Plastic DIP+
SP207HET —40°C to +85°C /f/"\ Mm\fow
RS-232 Transceivers with Low—Power Shutdown and 'I‘rk-s\faté,Enable
Model .......... Drivers ......ccoeunnne Receivers .......cerreervens Temperature Range ..........sugee Pa&kage Type
SP211HCA ........ G B et 0°C to +70°O” ‘%«M:M% ..... if.:;\za—pm SSOP
SP211HCT ........ 4o LN 0°C to +70°C, ... e M»} 28—pin SOIC
SP211HEA ....... 4o L ORI —40°C to +85°§\.....\.? ..... ./‘...“:‘.“wf.. 28-pin SSOP
SP211HET —40°C tg”x&?C 28-pin SOIC
RS-232 Transceivers with Low—Power Shutdowm\Trir-‘stalsé Enable, and
Wake-Up Function: ; T
Model .......... Drivers ... Receivers ........cocersees 5 .,Je“l'n er guﬁwﬁfiﬁ“é{ ................ Package Type
SP207HBCA .....5 ...... 3, with 3 active in Shutdown.£. \QZC iu¢70 ............................. 28—pin SSOP
SP207HBCT .....5 ...... 3, with 3 active in Shutdowﬁx ....... 0°C t@q%&g} .............................. 28-pin SOIC
SP207HBEA .....5 ...... 3, with 3 active in Shutdgwn,,..... MO‘*‘G to +8§°C ............................. 28-pin SSOP
SP207HBET ...... 5. 3, with 3 active in Shutdo ....}xx—46““Qto +85°C 28-pin SOIC
SP211HBCA .....4 ... 5, with 5 active in wn. \ S “B“C +70°C .. 28—pin SSOP
SP211HBCT .....4 ..... 5, with 5 active in¢ huTNan ..... C +70°C 28-pin SOIC
SP211HBEA .....4 ... 5, with 5 actlvth01QOw%...w4WC 10 +85°C ...coviriiireciiiiinine 28-pin SSOP
SP211HBET ...... 4 ... 5, with 5 actlv% din Sl’tui\dom ...... .\§40°C 10 +85°C ..o, 28-pin SOIC
S \x
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SIGNAL PROCESSING EXCELLENCE

Complete +5V Only V.35 Interface with RS-232 (V.28) Centrol L és

B +5V Only

M 3 Drivers 3 Receivers — V.35

B 4 Drivers 4 Receivers — RS-232

M No External V.35 Termination Resistors
M 80 pin QFP Surface Mount Packaging

DESCRIPTION...

The SP320isa complete V.35interfacetran envemffémg Mr|vers and 3receivers of V.35, and
4 drivers and 4 receivers of RS-232 (V.28). Sﬁex-paten’red@harge pump allows +5V only low
power operation. RS-232 drivers and ;eqelve?s\éré\spe‘@lfled to operate at 120Kbps, all V.35

drivers and receivers operate up to 5Mbps. ™.,
e ‘\\N\ S
7 ; =
PO «»SV\\ I
NN \""1 ™y
N Tt ]
2 T ", | 25,33,41,62,73
P o 24 vee 2 = O1F
VoD
A K""‘ch‘,
‘f\ ., £~2102+ SP320 vss@ l%““':
ONFCT &3 =
st =
Mg
“a{ 75000
_9/Envas -
o L 14 DRINY
; RCA170 — ook
/ _ 1000 I~ 61 DRA1
s feﬁ:ouy g % 't - soDRBY
# ROBYTI — woa I~ 13TIN
./ Roms
& H(}OUTzZO—E}‘“’“ vee - s8TIOUT
“ / rce2s8 — o - teTen
R1IN 66 — e - 54720UT
e mounm—; g %"‘“mm L 1773
£ N - 47 TsouT

Vec
R20UT 78 ~— 2" ooa — 24T4N
RaIN 35 _Zf} - 51T40UT
Ve
a
Vo é

f{/ e,
e N, R3OUT 19 ~—
Yy % 2 o }— 22DRIN2
A O | R4IN 39 — | 42DRA2
I & 1
/¢ / ; RAOUT 21 —: g %5’“’ [~ 44DRB2
g i £ - 23 STEN

K
S S S/ -
™ ' 7 Reas7e sooka 15 DRING
S, & RCOUT379 —1 1000 |- 83DRA3
N RTEN7 — |- 650mB3
§ ™ &TTEN

S, ., ‘%\;’ RCB3 77 —
\\‘*\/f J_zs, 34, 43, 60, 64, 72
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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 ofthe specifications below is notimplied. Exposure to absolute

maximum rating conditions for extended periods of time may affect {/A’ﬁ
reliability. S \\
Ve +7V XK \
Input Voltages P —
P o Logic. -0.3V1to (V+0.5V) £ o \"»\»
Drivers -0.8Vto (V+0.5V) s
Receiver +15V o = /k
Output Voltages P T \
Logic -0.3V10(V,+0.5V) S, \
Drivers. +14V TN e,
Stora eTemnE:?ﬁ:em -og;/gt(g/ﬁg%‘:g/) f / ’} NMW}
Powe?Dissipration 1500mW ‘{\% &\f {M\J
Package Derating K
- 16 «C/W %\x
o 46 «C/W N o
” y MMM‘M«MW Q’"\»\ fd
SPECIFICATIONS Qo T
Typical at 25°C and V . = 5V15% unless otherwise noted. \\ :;? A, f
PARAMETER MIN. | TYP. | MAX. | UNITS | CONDITIONS
™ NS
V.35 DRIVER S TN N )
TTL Input Levels e NN N/
A 08 f Vois T
Vi 2.0 V&tﬁsﬁ':““ B
N NG N
Voltage Outputs < R
Differential Outputs +0.44 | 10.55 XXOB?*» Volts N&l‘f!{=1009 fromAtoB
Source Impedance 50 100 |/ 1 Ohnis. |
Short Circuit Impedance 135 150 b, xgs‘“‘* \bhm | Measured from A=B to Gnd,
oy ™ vom=-2v to +2V
Voltage Output Offset -0.6 /““«» - .é»\ ., \\fgy Vo=tV 1+ IV 11/2}
AC Characteristics AN %K;“w::\ S \)
Transition Time ‘f ., Z‘b‘w I R Rise/fall time, 10% to 9u-o
Transmission Rate SN N O \3”‘\ Mbps | R=100Q, Vo= -55V+20%
Propagation Delay Y
to 200 |~ | ns Measured from 1.5V of V,,
N7 to 50% of V ;
to S 200 ~ ™/ ns Measured from 1.5V of V,
NN 10 50% of V; .
V3SRECEVER / /| ™|V /
TTL Output Levels ;f AN . /
A S SAS A 04 | Volts | l,,=-3.2mA
LN |24/ Volts | 1I,,,=1.0mA
v\ I P 4 out
Receiver Inputs ™ .
Differential Input-... \ “t 7
Threshold N | 02 +0.2 | Volts
Input Impedafice, L. .90 100 110 | Ohms
Short rcgff Im;}edance , 135 150 165 | Ohms | Measured from A=B to Gnd
V=2V to +2V
AC Chidract eﬁslg;
rapsml 5 Mbps | R =100Q fromAto B
/ Prﬁpag“’ano;\ Delay™/
g \(%t“- i 200 ns Measured from 50% of V,, to
Ve 1.5V of Ry,
s 200 ns Measured from 50% of V,, to
NN 1.5V of Ry, "
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SPECIFICATIONS (CONTINUED)

Typical at 25°C and V ., = 5V+5% unless otherwise noted. .
PARAMETER MIN. TYP. MAX. UNITS CONDITIONS A
RS-232 DRIVER &
TTL Input Levels AN
vV, 0.8 | Volts - \ AN
Vi 2,0 Volts T — N
”M”’”“'Mwwmww \\
Voltage Outputs N S
High Level Output +5.0 +15.0 | Volts R,=3KQ to,fGnd ot
Low Level Output -15.0 -5.0 Volts R =3KQ /ib ™, \f»i«»» -
Open Circuit Output -15 +15 Volts =/ S .,
Short Circuit Current -100 +100 | mA R.=Grd S~
Power Off Impedance 300 Ohms Ve -OV}QIOUT _2V e
"
AC Characteristics \\ h
Slew Rate 30 V/uS 4 R —Skﬁwci-SOstffom +3V to
-3\or.-3V to +3V~
Transmission Rate 120 Kbps \E( \SKQ’ 2§BQpF to GND,
. V&; =45V,
Transition Time 156 | ps/ ™| Rise/fallfime, between +3V
R =3KQ, C,=2500pF
Propagation Delay
PHL 2 P “V«R —ng . =2500pF; From 1.5V
4 N of T, 10 509 /o of Vg,
tous 2 8|S N CL—2500pF From 1.5V
{‘"‘” NN N Sf T, t0 50% of V,,,
s N el f
RS-232 RECEIVER o Ny
TTL Qutput Levels W N NS
Vo | 0 i\"\ Volts
Ve, 24 <\ Vs
% "o, ',
%\M‘%‘Q Y
Receiver Input R
Input Voltage Range a5 /™ 3‘-15:“ "I+ Volts
High Threshold TN 0 Volts
Low Threshold 0.8 S Y Volts
Hysteresis 0.2 0.5~ | ™ Volts V=5V; T,=+25'C
Receiver Input Circuit Bias j~, ~42.0 Volts
Input Impedance { ‘3\\ 5 /% 7 KOhms | V,=+15V
AC Characteristics b N \/
Transmission Rate /™ \\\ /1 120 Kbps
Propagation Delay / / N /
- i 7 160 1 us From 50% of R, to 1.5V of R
oL LA / ) 100 1 us From 50% of R to 1.5V of R ;
POWER REQUIREMENTS . /" /
No Load V., Stpply QC ?ém\ s 35 mA No load; V,=5.0V; T,=25'C
Full Load \égc §upgly urren \f 60 mA 38-232 drivers R =3KQ to Gnd;
Input
g" \,\ / - ? V.35 drivers R =100Q from A to B;
" DC Input
Shutdown | Cu«ent ‘x 1.5 mA T5000 = ENV35 = 0V
wf/ e \“wx /N\ &
VA o
i!‘ Vi } } AN
NS/
e ,{
\“~,‘ \\\
‘%‘w’ 7
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THEORY OF OPERATION...

The SP320 is a single chip +5V only serial
transceiver that supports all the signals neces-
sary to implement a full V.35 interface. Three
V.35 drivers and three V.35 receivers make up
the clock and data signals. Four RS-232 (V.28)
drivers and four RS-232 (V.28) receivers are
used for control line signals for the interface.

V.35 Drivers...

The V.35 drivers are +5V only, low power
voltage output transmitters. The drivers do not
require any external resistor networks, and will
meet the following requirements:

1. Source impedance in the range of 502 to
150Q.

2. Resistance between short-circuited terminals
and ground is 150Q +15Q.

3. When terminated with a 100Q resistive load
the terminal to terminal voltage will be 0.55
volts £20% so that the A terminal is positive to .
the B terminal when binary 0 is transmitted, anﬁ
the conditions are reversed to transmit binary IR

4. The arithmetic mean of the voltage
terminal with respect to ground, and the
nal with respect to ground will not ﬁtt«:q 0, 6.
volts when terminated as in 3. ~

'«;," .
v%‘.

\». o
.,
7,

The V.35 drivers can operate at data rates“‘ag
high as 5Mbps. The driver optp‘uts are protected“
against short-circuits betweén. the ‘A.and ]%,«6utf
puts and short circuits to giﬂoun&*

i,

V4

9‘

Two ofthe V.35 drmérs DR}NZ vand D\TN3 are
equlpped with enahle caxxtrolfﬁlnesf )}?hen the
enable pins are high fhc driver o,,ri';gu’ts are dis-
abled, the outpuf 1mpegance of & disabled driver
will nomlna}l’y pe “SQOQMWhén the enable pins
are low, thé dpvers arg actlw

V.35 Becelveg;s .

The V.35 recelve@ are,+5V only, low power
dlfférentla]; receivers' ‘which meet the following
requmzm@nts*

1. Inptttgmp“edance in the range of 100Q +10€.

2. Resmtancé”io ground of 150Q £15€, mea-
sured from short-circuited terminals.

K\

All of the V.35 receivers can operate at data
rates as high as 5Mbps The sensitivity of the
V.35 receiver inputs is £200mV thgh applies
over a common mode range of +1%V o -7V.

%

\ \

RS-232 (V.28) Drivers
The RS-232 drivers are 1nvert1ng transmmers
which accept either TTL or CMOS Inputs ah*(;
outputthe RS-232 51gna1§¢W1th aninverted sénse
relative to the input logfc levels. Typ1cally, the
RS-232 output voltage s’imng 1sJ;j-9V -with no
load, and £5V mmngpri’l Wlthj fuil\lgad The
transmitter outputs are pmtectéd againstinfinite
short-circuits tgground w1thQut dagradatlon in
reliability.

{’,

N x
g

o
\l "o, “‘“w

In the power offvst:itg; the Gutput impedance of
the RS?%Z drlvei’s will be greater than 300Q
overa+? V}n ge. ShouIﬂthe inputof adriver be
left open, mtemal 400K Q pullup resistor to
Vv forces the ?nput ‘high, thus committing the
) ofi‘tgut _a Tow-state. The slew rate of the
ft‘a.QsﬁuQer output isinternally limited to a maxi-
muni f 30V/uS in order to meet the EIA stan-
~ dards Th&RS“232 drivers are rated for 120Kbps

ata rzitezs
E\%’Z (V.28) Receivers...

gt (+] A“’w %* h
err?nam ‘*ThéxRS 232 receivers convert RS-232 input

mg;xals toinverted TTL signals. Each of the four
ceivers features 500mV of hysteresis margin
{0 minimize the effects 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-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. The RS-232 receivers can
operate up to 120Kbps.

CHARGE PUMP...

The charge pump is a Sipex-patented design
(5,306,954) and uses a unique approach com-
pared 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. The
capacitors can beas low as 0.1puF with a 16 volt
rating. Polarized or non-polarized capacitors
can be used.
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SIGNAL PROCESSING EXCELLENCE



+10V
a) C,*

GND

GND
»C,y

10V

Figure 1. Charge Pump Waveforms

Figure la shows the waveform found on the
positive side of capacitor C2, and Figure 1b
shows the negative side of capacitor C2. There
is a free-running oscillator that controls the four
phases of the voltage shifting. A description of
each phase follows.

Phase 1

-Vss charge storage- During this phase of th,e""

clock cycle, the positive side of capactors C1.,
and C2 are initially charged to +5V. C1+ 1s\Lhen
switched to ground and charge in C1- ig’trans

ferred to C2-. Since C2+ is connected i&+5V;,
the voltage potential across capamtor’C‘% is riey /

10V.

Phase 2

the negative terminal of C2 to, the“Vss stor‘agﬁe"

capacitor and the p0s1t e stermmal “of. CZ o
Slmultaneously, the/ *posrtlve srde oﬁ eépacuor
Cl1 is switched to -F-SV and” the negatwe side is
connected to ground N

Phase 3 f/ SN S
-vdd cha;ge étorage- Ihe “third phase of the
clock is identical’ toAhe first phase- the trans-
ferred g;harge inC1 produces -5V inthe negative
temu‘nal of C1, whrch isapplied to the negative
sidé of capacréor C2."Since C2+ is at +5V, the

w;)ltage pgfenﬁal across C2 is 10V.

Phase 4

-Vdd transfer- The fourth phase of the clock
connects the negative terminal of C2 to ground
and transfers the generated 10V across C2 toC4,
the Vdd storage capacitor. Again, srmultaneously
with this, the positive side ofyca‘pac‘itor Cl is
switched to +5V and the neg’atlve side is* ‘con-
nected to ground, and the czcle beglns agam
Since both V+ and V- are separaﬁely generated
from Vce in a no loag condmoﬁ, V+and Y- will
be symmetrical. Older. charge p,ump appfoaches
that generate V- from V-thll‘ShOW a decrease
in the magnitude.of V- compared 'to V+ due to
the inherent meff' ienci

The clock rate Tor the‘ charge pump typically
operates at, 15KHZ ’I‘he external capacitors
must be 0.1 uF w1th a 16V breakdown rating.

_.The. SP320 can be’ put into a low power shut-
7 down’ inode by bringing both TS000 (pin 3) and
ENV35 (pm 9) low. In shutdown mode, the
SP329 will, draw less than 2mA of supply cur-
rent, For normal operation, both pins should be
ﬂnneeted to +5V.

*External Power Supplies
F@r‘apphcatlons that do not require +5V only,

external supplies can be applied at the V+ and
“A7- pins. The value of the external supply volt-

> ages must be no greater than +10V. The current

drain from the £10V supplies is used for the RS-
232 drivers. For the RS-232 driver the current
requirement will be 3.5mA per driver. It is
critical the external power supplies provide a
power supply sequence of : +10V, +5V and then
-10V.

Applications Information

The SP320 is a single chip device that can
implement a complete V.35 interface. Three (3)
V.35 drivers and three (3) V.35 receivers are
used for clock and data signals and four (4) RS-
232 (V.28) drivers and four (4) RS-232 (V.28)
receivers can be used for the control signals of
the interface. The following examples show the
SP320 configured in either a DTE or DCE
application.
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Vg =+5V

+1 OV Cy

Ry

=1 Vpp Storage Capacitor

jvss Storage Capacitor

Vog =+5V

’JVQS St\thqxga Capacitoq

*Vss ﬁxorakgg Capacitor

Ogi‘wfz

Figure 2. Charge Pump Phase 1

Figure 3. Charge Pump Pha!s,e

g
,w”‘* ’w\ F

Cq
O_*fl = Ivpp Storage Capacitor

ol
-0V O}Ca

Vgg Storage Capacitor

Vg =+5V

N L
J

Figure 4. Charge Pump Phase 3
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Figure 6. A Competitor’s Typical V.35 Solution Using Six Components.
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2+ €2 Vor Voo Cts Ctfgp ,, O1WF
Vss
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P, SMME/ &
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&
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Figure 7. Typical DTE-DCE V.35 Connection with the SP320
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1ISO-2593 connector pin out

Signal Ground
Clear to Send

Data Carrier Detect
Ring Indicator
Local Loopback
Remote Loopback
Receive Data (A)
Receive Data (B)
Receive Timing (A)
Receive Timing (B)
Unassigned---
Unassigned---
Unassigned---
Unassigned---
Unassigned---
Unassigned---
Test Mode

N><<—|:Jerr_110m

Z<XECOTIXIMO>

cC
EE
HH

\KK

. MM\
N,

Chasis Ground

Request to Send” \

DCE Ready (DS

DTE Ready TR)
Unassigned--- @\
Unassigned-— " ™

Transmﬂféa“Bata (A) %““

Tra mi B)
munw\% 1113(A)
T qﬁmmaLJ" g (B). }»1 13(B)

Transmit Tlmlng (A) } 114(A)
o Transmi ‘*«'l:;r\nlﬁg? B) } 114(B)
Uhm%ed-x—
Y, “{Jﬂa§3|gned*>-
. Unaésigied--
N Unassigned---
UQ€§Slgned---

g

2 - oy " s
Typical DCE V.35 interface ﬁ"\\ o O\
/\ ", \"\ m\
P, " Y
s \Vgs,%é‘s,w,ez,‘»aﬂ \f/ |
H‘CH \Velo3 :%7—__];_ 0.1uF
01F 1= g0 VDD
c1- SP320
28 co 32 \ | 0.4uF
M e b vss % '*—l
0 1m:"u(_:z. —
w5V /3| Tso00
)
9| ENV35 Vvee
108() ————=  RCA170 — 00k |- 14 DRIN1 ~@—RXD
e —__>
TXD ®— /ﬁsgun — 00 e 61 DRA1 104(A)
- 59DRB1 ————— 104(B)
103(5)'—_> \BCEH ?‘Mh‘ 400K I~ 13T1IN -—CTS
e 7 58 TIOUT ——————p 106
|
TXC 74—:f RCOUT22%O’\—-—< oV
113(3)% 7 chz 38 — 400KQ - 16 T2IN -@—DSR
105 =, / B”N 664’# Voo - 54 T20UT ———————P 107
Fﬁ'«-—- »ﬁ1oum'g -AE_‘ sKa | 17T3IN  <—DCD

\k

ws«*—mr—sg

\ﬁziN e,s —

/ Ve \97% QZQU'fn

éfo -—7f—->\“’~

L

AN
Y
AN
} SP@hE _—

/ f

\ SPAF};———"

N

~R3IN 35 —|

“'f?LPﬁK<— éoung —
R4IN 39 —

Lt’PBK?i’—— RAOUT 21 —

RCA376 —
SPARE <s#— RCOUT379 -

RTEN 7 —]
RCB3 77 —]

| 29, 34, 43, 60, 64, 72

47 T30UT ~—————» 109

24T4IN -—RI

51 T40UT ——————7» 125

22 DRIN2 ~—TXCC

42DRA2  ————— = 114(A)

44 DRB2 ————114(B)

23 STEN

15 DRING ~#—RXC

63 DRA3 ———— B {15(A)
65DRB3 = 115(B)
6 TTEN

34

Sipex

SIGNAL PROGESSING EXCELLENCE



1S0-2593 connector pin out

Signal Ground B
Clear to Send D
Data Carrier Detect F
Ring Indicator J
Local Loopback L
Remote Loopback N
Receive Data (A) R
Receive Data (B) T
Receive Timing (A) \
Receive Timing (B) X
Unassigned--- z
Unassigned--- BB
Unassigned--- DD
Unassigned--- FF
Unassigned--- . JJ
Unassigned--- LL
Test Mode NN

P<XSCOITZIXRIMO>

>

Chasis Ground
Requestto Send{
DCE Ready (DSR)\

DTE Ready (BTR) %
Unassigned---
Unassigned- Y
Transmitted Data (A) ™/

Tran;’m itted*Data- (B)
Terminal Tlmlng(A) P P13(A)
Termlnat 'meg (B)¥ 4 13(B)
Transhnit Tlming (A) } 114(A)
o Transmlt“hmlng {(B) } 114(B)

‘Unasélgned---
UnaSSggned---

Typical DTE V.35 interface

g
.,

S K N,
25,83, 41, 62,73 ™

26

l I
0WF = 39
28
+

0.1uF /-D 39

C1-
C2+

C2-

vce

SP

320

+5V

104(A) —-
RXD<————  RCQUT 1 —

104(B) —
1A —

RCA170 —

’{»ch Su

ums_.«L / RﬂNGG?-
CTSH—— gaﬁoumo—
P W-» e 6/

%RfuﬁT H‘zoume

109--» «»RSIN 35

e

RN “, 125—> R4IN 39

115(A)—> RCA376 —

RTEN7 —
RCB3 77 —

™ 115(8)—p

TS000

IENV35

RCA2 37
Txcc<—-——— RCOUTZ %——-q% %ww
114(8),—» Rc‘be 38 —

" RXC-e—————— RCOUT3 79 —ﬁ
7

'v“\ *\

%\DCD‘——«—— ﬁBOUT19 —@m

N\ ‘\ ]
%I‘—N—-——*——— R4OUT 21 — éﬁm

l 29, 34, 43, 60, 64, 72

14 DRIN1 < TXD

61 DRA1 ————® 103(A)
59 DRB1 ————— = 103(B)
13T1IN ~@—RTS

58 TIOUT e 105
16 T2IN ~—DTR

54 T20UT——— B 105

17 T3IN  --——RLPBK

47 T30UT ————= 140

24 T4IN  ~t— LLPBK
51 T4OUT oo 141

22 DRIN2 <—— TXCT
42DRA2 — = 113(p)

44DRB2 —— pm113(B)
23 TEN

15 DRING ~¢—-— SPARE
63 DRA3 ——————— SPARE

65 DRB3 ———— SPARE
6 TTEN
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. . . 2
Pin configuration 33592 oo0E% .z z80%0%
= z SOFEZ o«
TENER2206R P28 0E5EESE
SRRPRERRRNRIRB8588338% A
P
Qnnnnnonnanannonan N
AN
% X\
RCOUT1 1 ]
NC2—
TS000 3 ]
NC 4 ]
NC 5 —
TTEN 6 ]
A= S P 3 0
NC 8 ] 2
ENV35 9 ]
NC 10 ]
NC 11 [
NC 12 —
T1IN 13 ]
DRIN1 14 ]
DRIN3 15 —
T2IN 16
T3IN 17 ]
NC 18 ]
R30OUT 19 I
RCOUT2.20 ]
BN 8§ Q8R8Q
SN ZZ0+rtatn
EZiu 508
3E L»;f-’ 85680¢g,
T o #
~,
£, "
PN
Typical application circuit
LS
\(\. N
4 S
£ *— 0 oo
7 “1.25,33, 41262, 73
26
[ e vee o7 & OWF
(R — VDD
.
R SP320 32 \|0.1uF
B £} ]
0AF —
g 11 P =
sy 3| Ts000
4w Lo]envas vee
Sal N, L 14DRINY
o 4, RCA1 7&«;: 400K
¢ o, -
J RCOUT 1 — 00y 61 DRAI
S - 59 DRB1
/ ~fCB1 71 %y woa - 18TIN
S Rca2sr
&/ fhooumaho wn Ve - ssTIOUT
W 5 56,2 - 16 T2IN
J RoB2384 w0
s, ARiNgS — . - 54720UT
., v ;ﬂ
S R 'Tao—; D %“‘“mm — 17 TaIN
" ReiN 68 — ) - — 47 T30UT
s R20UT78 —@Nmm ~ 24 TaIN
R3IN 35 — - - §1T40UT
R3OUT 19 4: D %sm
2 e I— 22 DRINZ
RAIN 39 —| L 42DRA2
R40UT 21 —; I—_—l %sm |- 44DRB2
= v — 23 STEN
ROA3 76 — o — 15DRIN3
RCOUT379 — 1000 {— 63 DRA3
RTEN7 —] {— 65DRB3
RCB3 77 — [ 6TIEN

29, 34, 43, 60, 64, 72
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ORDERING INFORMATION <’
s, ",
Model Temperature Range \\% \\ Xv"/ i Package Types
SP320CF 0°Cto+70°C St ey . 80-pin QFP
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Sipex SP332

SIGNAL PROCESSING EXCELLENCE (ﬂ/ ﬂt‘i
\ \\
RS-232/RS-485 Multi-Mode Serial Trahﬁféivér
- \vf

B +5V Only

M 4 Drivers, 4 Receivers RS-232
B 2 Drivers, 2 Receivers RS-485
M Loop Back Function for Self Test
H 28 Pin SOIC Packaging

DESCRIPTION.. <.

The SP332 is a monolithic device that cor alh&bd \E{\SQS’Zfand RS-485 line drivers and
receivers. The configuration of the SP332 e chanbed at any time by changing the logic
state of two control input pins. The devjce als r\hQude§a loop back function which internally
connects driver outputs to receiver ln;futa fora chlb selifest. A Sipex-patented charge pump
(5,306,954) allows +5V only opera\ld‘n \“?;;m},\ N

7 RN .
. . ;
RS-232 Mode “\\ .. ™. Full Duplex RS-485
+5V * N \\ o
N . 45V
“ )
5 T P
9 S . 5 l————‘
Cl+ VCC gd
L o S oapF T 9
O T 1o, N M ' ——Ct+ vee o % OWF
11 SP332 s, 0.1pF =X 12 V. AL
o E Ve —C¢-  §p332 M
- ’%02- N ,—402+ V- —)|—|
ov —p 24sE A — 0.wF 2 13 =
ov—w 2IsELB LooR -~ TILCMOS e zg‘mF -
”“’“’vg BACK [> RN TTLCMOS —s —5{SEL A (OOP [-== <— TTL/CMOS
1|6 AN —» —{SELB BACK
TTucMos —w- 22T S e TTL/CMOS Ve el 7
7ine % melr /S 26711 T RSAssmS 232
TUCMOS —#m 22 I 7’: —md RS-282 TTLICMOS —e — ol s
/ 28 Lnam TX3 / 27|72 yee t—— — RS-485/RS-232
7 y TTUEMOS —i = 4|3
TTUCMOS —8é — < q—-» RS-232 b 1 e FSTERS2e2
sowr TTLCMOS —am 28
1 [Ti4 TX4|3 4
rrucmosf—qf {Eo — = RS-232 X3 —~> RS-485/RS-232
TTLCMOS —B»- —{T14 Ri2t
| olrxi o 18— FS7B/RS-232
X1 RI1 15
TTLGMOS ‘3*% 1 o@l ~— RS-232 TToMos <a— -2 T ais
/ S $sa = |15 .« RS-485/RS-232
e 0.k TTLICMOS ~— Z2{x2
%Trugv;os <3=—— o@ ¢ e Rs232 =
z f’ 21 [axs £ sl 21|Rx3 O—-$ 18 e AS785/RS-232
| = TTLCMOS ~a— —|
L/CMO! *4—— Rl | ¢— RS232 - T
{ Z‘:-T % Ka = % R'3—<— RS-485/RS-232
S =
™ ‘ITL/CMOS A— 22 pxd QQ RINE e RS232 TTLICMOS ~a— 22 {RXa z
. s ES 8 |ano SHUT |2 < TTLICMOS
. GND SHUT 125 e TTUCMOS DOWN
Jj DOWN
Cinav
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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: ,«"ﬁ\
rating conditions for extended periods of time may affect reliability. : PARY

+12V \\

VbL,
Input Voltages

Logic. -0.5Vto(V,.+0.5V) /wwwwﬁ"“““j}k \‘é
Drivers -0.5V10(V,+0.5V) A . \\}
Receiver +30V@<100mA Ty
DriverOutputs. +15V Je— \\ ¢
Storage Temperature. -65°C to +150°C i M\K \f
Power Dissipation 1000mW /” -
y, 1/ I
SPECIFICATIONS VYN
T, 10 Ty @1 V,, = 5VEE% Unless otherwise noted. ~. Y/ "~
PARAMETER MIN. [ TYP. MAX. UNITS CONDITIONS«» S
RS-485 DRIVER ”NMMM x j,»
DC Characteristics
Differential Output Voltage GND Veo Volts B‘nloa\G ,R-eo se’@ figure 1
Differential Output Voltage 2.0 5.0 Volts gcf 509‘ (RS-422),
/| seefigure ¥
Differential Output Voltage 1.5 5.0 Volts |~ With ad\ =27Q (RS-485);
] \Eegﬂg e 1‘x
Change in Magnitude of Driver N
Differential Output Voltage for ) A "
Complementary States 0.2 (K VOlg1R=27Q/or R=500; see figure 1
Driver Common-Mode Output e \
Voltage [ ™ Vo[t& “"ﬁ=270 or R=50Q; see figure 1
Input High Voltage 2.0 N ~{ Volts ™ \Aﬁplies to transmitter inputs,
2NN SEL A, SEL B, SD, LB
Input Low Voltage - Vblts ? Applies to
N SEL A, SEL B, SD, LB

N x\‘pk‘} Applies to:
A transmitter inputs, LB
S >4A SEL A, SEL B, SD,

Input Current
Pull-Up Current
Pull-Down Current

Driver Short-Circuit
Current
Vu;= HIGH mA 7V<V <10V
Vo= LOW mA -7V<V <10V
AC Characteristics A
Driver Data Rate SN . Mbps
Driver Input to Output /. | 20 ™ 66 / ns to Roee=54Q, C,=C,,=100pF;

see figures 3 and 6

Driver Input to Output ns tous Boee=54Q, C ,=C, ,=100pF;
A : see figures 3 and 6
10 ns From output to output;
see figures 3 and 6
40 ns From 10% to 90%; R, =549,

C, =C_,=100pF; see figures 3 and 6

RS-485 REGEIVI%R

DC Charactewstms
Differential m%et Tlg‘resho|d -0.2 +0.2 Volts -7V<VCMS1 2v
InputHystere . 70 mV V=0V
Outpyt. \/oltége gn 3.5 | Volts ,=-4mA, V;=+200mV
_Output Voltage Low ™/ , 0.4 Volts | I=+4mA, V =-200mV
/ Input Resistance 12 15 kQ -7v<v <12V
*1nyut\0urrent (A, B); V=12V +1.0 mA V= 12V, A is the non- mvertlng
T “\ receiver input. B is the inverting
N receiver input
Input Curremv(A B); V= -7V 0.8 mA V,=-7V
Short Circuit Current 85 mA OV<VCM_
40 S=M
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SPECIFICATIONS (CONTINUED)

Ty 10 Tiyu @ Vi = 5V£5% unless otherwise noted.

PARAMETER MIN. TYP. MAX. | UNITS | CONDITIONS /\
AC Characteristics
Receiver Data Rate 10 Mbps
Receiver Input to Output 90 ns tos Roee=54Q, C,=C, =1 q\':)gl‘}}
Flgures 3and 8 /
Receiver Input to Output 90 ns o Roe=540, C{=C,=100pF;
Figures 3and 7 ...
Diff. Receiver Skew It t,,, | 13 ns Rp =542, C)ﬁ_C ~TQOpF;
Figures Sa;gd //“\‘g },m\
RS-232 DRIVER VA 7
DC Characteristics "\ \f/ ffm\wj
TTL Input Levels \ A
vV, 0.8 | Volts Applies to transmitter inputs,
S L”RNSEL. B, SD, LB /
Vi 2.0 Volts /-\gj_l to trafismitter i puts
tvB, SD
Voltage Outputs
High Level Output +5.0 +15.0 | Volts
Low Level Output -15.0 -5.0 | Vol ™
Open Circuit Output +15 Volts
Short Circuit Current +100 |-mA.....]
Power Off Impedance 300 ¢ Ohms_ |
AC Characteristics . \\s\ \
Transmission Rate 120 NKbp S
Transition Time .5 us Rise/fall time, +3V to -3V; -3V to +3V
N \@\\\> /=3KQ, C,=2500pF
Propagation Delay Sy ™~ S >
t,, 2\ X[ b8 R=3K0, C =2500pF; From 1.5V
P \\ . 7 | Of Tyto50% of Vo,
ton {4{5,%\\»%% \ usw R =3KQ, C =2500pF; From 1.5V
S N of T, to 50% of V;
Slew Rate ;}”\1 \\\ N ;/us R =3KQ, C, =50pF; From +3V
AN to -3V or -3V to +3V
RS-232 RECEIVER I N
TTL Output Levels ™
Voo o, 0.4 | Volts lgnk = 4MA
oH “@1 35 yd source = “4MA
Receiver Input ™ ' )
High Threshold Ay S N7/ 8.0 | Volts
Low Threshold rd x‘ ~0.8 ™~ 1.2 Volts
Input Voltage Rangé A -30 7 +30 | Volts +30V input @1,,<100mA
Input Impedance‘z {ﬁ\ 7/ /3 Ay 5 7 KOhms | V =+15V
Hysteresis . Y 4027 05 1.0 | Volts | V,=+5V
AC Characteristics™, ™. | " /
Transmissio Rate, | |/ 120 | Kbps
TransitionTimé N ’ 50 ns Rise/fall time 10% to 90%
Propaga{’fon leay‘*‘ P '
tPHL \ g f‘ S 100 ns From 50% of V, to 1.5V of R,
L, ) 100 ns From 50% of V\ to 1.5V of R
UIR MTS
No Iﬁoad up Iy Curri 19 25 mA No load; V_.=5.0V; T,=25°C
&IiufM,pa pIy Current 90 120 mA RS-232 drlvers R _SKQ to Gnd;
DC Input
RS-485 drivers R =54Q from
A to B; DC Input
Shutdoer“Sugply Current 20 A T,=25°C, V=5.0V
SIM 41
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AT . Receiver _Test Point 1K
Output 81: {*‘ \ Vee
Vob y CnL 1K )
R oC I— e N\
S I Y
fa’ S, \ ‘\\Vfé
Figure 1. RS-485 Driver DC Test Load Circuit Figure 2. Receiver Timin, foTegth%aj:giguit
/ / ~

DI .
Output

Under
Test

Figure 3. RS-485 Driver/Receiver Timing Test Circuit Figitré 4WI§
",
A
. o,

f= 1M[—|z”’*°tﬁ< ‘I‘QQS tﬁ<30ns

DI

DRIVER
OUTPUT

DIFFERENTIAL
OUTPUT

Va- Vs

s

f=1MHz; tg < 10ns; t < 10ns
INPUT —/ ov
» /
OUTPUT 1.5V
tp —>

Figure 7. RS-485 Receiver Propagation Delays
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THEORY OF OPERATION...

The SP332 is a 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 ele-
ments, single-ended drivers and receivers, dif-
ferential drivers and receivers and charge pump.

DIFFERENTIAL DRIVER/RECEIVER...

RS-485, RS-422 Drivers...

The differential drivers and receivers comply
with the 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 propagation
delay from the driver input to output is 60nS.
The driver outputs are current limited to less
than 250mA, and can tolerate short circuits 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 compl

with the RS-485, RS-422 and V.11 standardsx

The input to the receiver is equipped vagth a
common mode range of +12V to -7V.

threshold over this range is a m1n1
+200mV. The differential receivers
data up to 10Mbps. The typical prepagation
delay from the receiver input to output iéﬁgil :

£ \ g
SINGLE ENDED DRIVEWREQEIVER.Z,%\”’

RS-232 (V.28) Driverszs, ™. ./ /
The single-ended drivers aﬁd QCCIVE{§ copvfply
the with the RS-232 V 8;§tan ards. The
drivers are inverting transpii Ts whi accept
either TTL or CMOS\’mEuts nd oﬁt tt the RS-
232 signals w19fr“’é'n i e‘”‘*Se;[;;tlve tothe
inputlogic levels: R pi Qally, S-232 driver
output voltglgeém is +9Vs th no load and is
guaranteed, to\nggreater\ﬁhasﬁ 45V under full
load. The ngers relijz on the V+and V- voltages
ger;/éted b?\ghe ea;chlp charge pump to main-
tai pgopei% R$-232output levels. With worst
cds se oad onﬁltlons of 3K and 2500pF, the

/paredtaolder

\us

E\m

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

The RS-232 receivers convert RS-232 input
s1gnals to inverted TTL signals. Eachof the four
receivers features 500mV of hyster’e31 margln
to minimize the affects of noisy tranmission
lines. The inputs also have a ﬁKQ m81§;or to

the recelver will be forced low, cggﬁiffmg the

output to a logic hig ;;;g’ The i hyut resistance
will maintain 3KQ-7 vex aikl §V range.
The maximum opers 1n ewrangemfor the
receiver is 30V, uhder Thése‘ conditions the
input current to the recei\ler must be limited to
less than 100mA=Due to the mn—cb;lp ESD pro-
tection circuifry,, t he recemer iﬁputs will be
clamped to +1 V levels. The RS-232 receivers
can ope}ate up t liQKbps -

CHARGE P PUMP... A

The Eﬁm‘g*e“pump \é";a Slpex -patented design
(§‘§06 954y and-usef a unique approach com-
less-efficient designs. The charge
\pumpgtﬂ“l‘;;eq\ﬁnes four external capacitors, but
a féu[—ﬁhﬁse voltage shifting technique to
trical 10V power supplies. Figure

ws the waveform found on the positive
s é f capacitor C2, and Figure 8b shows the

2,
2

“:heéthe side of capacitor C2. There is a free-
ecéi e . m};ﬁng oscillator that controls the four phases
\\:‘;{1 the voltage shifting. A description of each

ase follows.

Phase 1

-Vss charge storage- During this phase of the
clock cycle, the positive side of capacitors C1
and C2 are initially charged to +5V. C1+ is then
switched to ground and charge in C1- is trans-
ferred to C2-. Since C2+ is connected to +5V,
the voltage potential across capacitor C2 is
now 10V.

Phase 2

-Vss transfer- Phase two of the clock connects
the negative terminal of C2 to the Vss storage
capacitor and the positive terminal of C2 to
ground, and transfers the generated -10V to C3.
Simultaneously, the positive side of capacitor

four N drivers can still maintain 5V C1 is switched to +5V and the negative side is
outpuf“%ve The drivers can operate up to connected to ground

120Kbps; the propagation delay from input to £ '

output is typically 2uS.

Cinawv
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+HOV
a) C,*
GND
GND
b)C;
-10v

Figure 8. Charge Pump Waveforms

Voo = +5V

Lo +10V
—w Vpp Storage Capacntor

Q O—{ * Vgg Storage Capamtor

Figure 9. Charge Pump Phase 1

Vpp Storage Capacitor

‘ * Vgg Storage Capacitol
Oq Ca

i iire 10. Charge Pump Phase 2

Vcc +5V

4
15 I 19 '.JVDD Storage Capacitor
— +

Vgg Storage Capacitor
OQ Ce

Figure 12. Charge Pump Phase 4

Figure 11. Chargé
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Phase 3

-Vdd charge storage- The third phase of the
clock is identical to the first phase- the trans-
ferred charge in C1 produces -5V in the negative
terminal of C1, which is applied to the negative
side of capacitor C2. Since C2+ is at +5V, the
voltage potential across C2 is 10V.

Phase 4

-Vdd transfer- The fourth phase of the clock
connects the negative terminal of C2 to ground
andtransfers the generated 10V across C2to C4,
the Vdd storage capacitor. Simultaneously with
this, the positive side of capacitor C1 is switched
to +5V and the negative side is connected to
ground, and the cycle begins again.

Since both V+ and V- are separately generated
from Vcc 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.d i

The clock rate for the charge pump typlcax
operates at 15KHZ. The” external capacitors
must be 0.1puF with a }6\@~bre§kdowg rating.

SP332 TYPICAL OPERATING CIRCUIT =

RS-232 Mode

+5V

5
9 =
rC1+ vCC

0.1pF -
K ’1‘_:.?_01- SP332 V4 M /
i V- :
0.1uF T 13 o
ov —pm 24
oV —— 2]

26
TTL/CMOS —»

N
3

TTL/ICMOS —»

TTL/CMOS —»= =

1
TTL/CMOS —

TTLICMOS ~<t— —2 o{} ;
] ism ;’é:
TTUONMOS <a— 2022 ﬁﬁ@%m R2 6 o R-232

~a— RS-232

~a— RS-232

— -a— TTL/CMOS

S
0 T 0.1pF

14

V+

0.1uF —
== 23

LOOP ~— TTL/CMOS
BACK

TX2| 7 JE—
}— — RS-485

26T

TTL/CMOS —

TTUCMos —m= 2| RS-485

28 RS-485

TTL/CMOS —im

1 RS-485
TIUCMOS —i —] —
19 RS-485
TTL/CMOS ~s— —

20
TTL/CMOS ~— —

RS-485

- 18 < ASa85
TTL/CMOS ~—

17 4 RS-485
22
TTL/CMOS ~— —|

SHUT |25 <a— TTLCMOS
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SP332 CONTROL LOGIC CONFIGURATION

SEL A 0
SEL B 0
LOOPBACK 1
SHUTDOWN 0
26| T11 {}0 TX1]6
27 Ti2 @O ™2 |7
, | 28T {}O TX3 )4
174 {}O >4 |3
19| RX1 O@} RI1 |15
20/ AX2 RI2 |16 o—= |/ |
21| Rxs O@ RI3 |17 mishy HXQ"Z:@ s sl RI3|17
; ‘ Rl4 18
22| RX4 O@ B
SELA 0 !
SELB 0 1
LOOPBACK 0 0
SHUTDOWN 0 0
26|11 TT);;(;—
28 T3 ?'445
Ri|is
ERX Rizl16
21|RX3 R
— Ri418

Riécéfivgf gnp"ijts are inactive in Loopback Mode (LOOPBACK = 0)
Driver Outputs are Tri-Stated in Loopback Mode (LOOPBACK = 0)
Unused-Qutpyts are Tri-Stated

46 Cirmawv
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T4
SEL B

AENARENEAAMEN

SP332

*

NN
25 TI3 ;“A‘N’“"‘MMW \\g
277 TI2 Lo N
26] Tit — N
[ 257 SD e N ; N
24] SELA N
(23] [B ‘f ‘{*/ z’j /- ““:\x“?
2z R4 S NS
21 ] RX3 N“\ .

E RI4‘\ %\‘:\»M:? fﬂ\m \\\»
E\RIS \ ke {/
malf\ \ N

N
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ORDERING INFORMATION
Model Temperature Range ) yd ”“WM\ s ff‘ackage Types
SP332CT 0°C to +70°C 4 o Y eerns 28-Pin SOIC
SP332ET -40°C to +85°C 28-Pin SOIC
e
s
n
Cirmav
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SIGNAL PROCESSING EXCELLENCE

B +5V Only

M Low Power Shutdown

M 28-Pin SOIC Packaging

W 3 Drivers, 5 Receivers — RS-232

B Complete AppleTalk™ Interface

B High Data Rates
10Mbps Differential Transceivers
400kbps Single-Ended Transceivers

DESCRIPTION..

include one differential recelver,<oné ohwnve’mng*’smgle ended receiver and one inverting
single-ended receiver. An on- chlp\bharga ump allows +5V only operation, and a low power
shutdown mode makes the SP333 |deabfqr battew powered applications. The interface mode
can be changed at any tm&by a mode selegt pin.

+5V
Mac Mode ,,
o 2] 5|Veo 0-1uF

L |rs232 10 |
0.1pF 12) RS-232/MacMode 0
L)
26
6
7

— sP333 "
C2+ V-

0.1uF "
. o _13lco Shutdown

TH

TXEN

1|3 Dchals

1 Riz 116

SICA 49
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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.

Veo +12V
Input Voltages
Logic. -0.3V1to (V+0.5V)
Drivers -0.3V1to(V+0.5V)
Receiver: +15V
DriverOutputs. +14V
Storage Temperature -65°C to +150°C
Power Dissipation 1000mwW
SPECIFICATIONS ST N
Ty 10 Ty nd Vo, = 5VE5% Unless otherwise noted. N Ty
PARAMETER MIN. | TYP. [ MAX. ‘CONDITIONS -~
MAC Mode (pin 25 = +5V) N %
Y
, %,
Differential Driver N/
High Level Output Voltage +3.6 =8mA’
Low Level Output Voltage -3.6 . = ~8mA
Differential Output Load 5V ~R;=450Q (between TX outputs)
Differential Output No Load “| R =e0
Driver Short Circuit Current +40 " IVSV STV Vo <0.8V or
*\»’VIN HlGH22 ov

NV <+7v; TREN =V,
Applies to differential driver inputs
Applies to differential driver inputs

Output Leakage Current
Input High Voltage 2.0
Input Low Voltage
Input Current
Transition Time R = 450Q, C_= 50pF; Rise/Fall
10% — 90%

Propagation Delay A

toe Y

R = 4509, C = 50pF
R, = 450Q, C = 50pF

Data Rate R, = 4500, C, = 50pF

Single-Ended Inverting Drlvér .

High Level Output Voltag% *»4;53?5\«,\ Volts 5L= 45;()2905, GND; V,, ,,<0.8V or
Low Level Output Voltage /| 6.0~ Volts | R =450Q to GND; V,, ,,<0.8V or
VA Ny Vo220V

i A & IN HIGH
Driver Open Circuit ¥oltage v Volts R =e0
Driver Short Circuit Curreft.” |/ / mA —7V<V <+7V; Infinite duration
Input High Voltage . d 20 Volts Applies to differential driver inputs
Input Low Voltage™. " [~/ 7 0.8 Volts Applies to differential driver inputs
Input Current’ .~ % N +10 A
Transition Timeg™ % e [ 30 ns R, = 450Q, C, = 50pF; Rise/Fall
,/? {' ;e‘; o, " o 10% - 90%
Propagétion Delay VAW
by L 4 100 ns R, =450Q, C, = 50pF
e TN 100 ns R, = 450Q, C_= 50pF
Qé’ta{natg NN ) 10 Mbps | R, =450Q, C, = 50pF
d 3 i "o
£/ Differenfial Receiver
“‘Djjfeféﬁt@l/lnput Threshold -0.2 +0.2 Volts TVEV \ S+7V
Input Hysteresis 70 mV Vg, =0V
Input Resistance 12 kQ TVLV A7V
Output Voltage High 35 Volts boource = —4MA
Output Voltage Low 0.4 Volts sk = TAMA
Short Circuit Current 85 mA 0V=Vy sV

50 - Sipex
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SPECIFICATIONS (CONTINUED) A

Ty 10 Ty @Nd V= 5V45% unless otherwise noted. VY

PARAMETER MIN. TYP. MAX. UNITS CONDITIONS x
Differential Receiver
Propagation Delay

" 100 ns R, = 4509, C _"%opF s
to 100 ns F{ 450Q, cw 50pF N
Data Rate 10 Mbps R 4509 C 50p1=

Single-Ended Inverting Receiver

Input Voltage Range -15 +15 s
Input Threshold Low 0.8 .

Input Threshold High

Hysteresis

Input Impedance 3

Output Voltage High 3.5

Output Voltage Low
Propagation Delay

tPHL

PLH
Data Rate

Single-Ended Non-Inverting Receiver

Input Voltage Range -7
Input Threshold Low -0.2
Input Threshold High

Hysteresis
Input Impedance

Output Voltage High source = —4MA
Output Voltage Low e = TAMA
Propagation Delay
PHL
tPl.H
Data Rate
PC Mode (pin 25 = GND)
RS-232 Driver y
TTL Input Levels < /%
\'A S ./ 4 08 Volts Applies to transmitter inputs
Vi S| 2, s Volts Applies to transmitter inputs
High Level Voltage OL;tput; A¥5.0 +15.0 Volts R, =3KQto Gnd
Low Level Voltage Oﬂtput A ¥ vy -5.0 Volts R_= 3KQ to Gnd
Open Circuit Output £/ s +15 Volts R, =
Short Circuit Current, ™~ 1 7 +100 | mA Vour= Gnd
Power Off Impedance S 300 Ohms Veo=0V; V= £2V
Slew Rate 17/ 60 V/uS R,=3KQ, C =50pF; From +3V
- w to -8V or -3V to +3V
Transmon’l' i v 1.56 usS Rise/fall time, between +3V & -3V
. ; R =8KQ, C =2500pF
Propagat’rop De‘?éyy ; g
N 15 us R =3KQ, C =2500pF; From 1.5V
V4 “, Y of T, to 50 % of Vo
g™ AN . 1.3 us R -SKQ C _2500pF From 1.5V
j ;,ﬁ \)é ! s L
of T, t050/oofV out
S Daté Rﬂe / 400 Kbps R —SKQ C,=2500pF
RSM Recelver
TTL Ouqut Lé\/els
Vo 0.4 Volts Ik = 4MA
You 24 source = “4MA
Receiver Input
High Threshold 1.7 3.0 Volts
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SPECIFICATIONS (CONTINUED)

Tyun 10 Ty @nd Vi = 5V£5% unless otherwise noted. { \L‘g
PARAMETER MIN. TYP. MAX. UNITS CONDITIONS N
RS-232 Receiver k
Low Threshold 0.8 1.2 Volts
Input Voltage Range -15 +15 Volts
Input Impedance 3 5 7 KOhms | V, =+15V ya ’

Hysteresis 0.2 0.5 1.0 Volts V =+5V g ~~ |
Transmission Rate 10 Mbps x‘ .
Transition Time 50 ns Rlse/fq}f tlmg bgﬁfveen +3\7\& -3V
Propagation Delay N, S
o 100 ns From 50%f V to 1 .5V of RouT
o 100 ns From 50% ofv to 1~>5v of R,
POWER REQUIREMENTS .
No Load Supply Current 19 25 mA No ad;. CC—SW T =25°C
Shutdown Supply Current 20 HA 'I‘\ Cf”\/gg—&ov

AC PARAMETERS
Driver Delay Time from Enable Mode

Single-Ended Mode

tpz; Enable to Output low 90
tpzy; Enable to Output high 90
to 2 Disable from Output low 90
tpnz Disable from Output high 90

to Tri-state Mode

L_.1002;f)F Figures 2 & 4, S, closed
~C=100pF, Figures 2 & 4, S closed
C -15pF Figures2 & 4, S, closed
Q}L—1 5pF, Figures 2 & 4, S closed

Differential Mode

tez  Enable to Output low

tpzw Enable to Output high
tp, » Disable from Output low
tF,HZ, Disable from Output high

90

o

C=100pF, Figures 2 & 4, S, closed
C_ =100pF, Figures 2 & 4, S, closed
C,=15pF, Figures 2 & 4, S, closed
C_=15pF, Figures 2 & 4, S, closed

Receiver Delay Time from Enable Mode to Tr|- e
Smgle-Ended Mode I R
tp; Enable to Output low ‘*90 . /| ns Cr.=15pF, Figures 1 & 6, S, closed
toz; Enable to Output high 90~ I ns Cr =15pF, Figures 1 & 6, S, closed
tP,_Z, Disable from Output low | 90 ./ ns Cp =15pF, Figures 1 & 6, S, closed
oz Disable from Output high S 90 /* ns Cr, =15pF, Figures 1 & 6, S, closed
anferentlal Mode ST S NS
t. ; Enable to Output low” 907 ns Cp =15pF, Figures 1 & 6, S, closed
tozs Enable to Outputhigh .90 ns Cr,=15pF, Figures 1 & 6, S, closed
to, 7 Disable from Ottpuf low y A1, 90 ns Cn =15pF, Figures 1 & 6, S closed
tPHZ, Disable from mQut hfgh Y90 ns CR,_-15pF Figures 1 & 6, S closed
Notes: ,@“'&( " AT
1. Measufed rom 2.5V, of R, to 2.5V of R,
2. Mgasuren ffom one-half of R, 1025V of ROUT.
3. MQasuréd from 1. g of T, to one-half of Tour
4. ) easured from2:8V of R to OV of A and B.
: Test Point 1KQ
Receiver O—AAMA
Output S Vee

Do

1

Figure 1. Receiver Timing Test Load Circuit

Figure 2. Driver Timing Test Load Circuit
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f=1MHz; tg < 10ns; tF < 10ns A

DRIVER INPUT 1.5V
ov
* ¢—> <+tpLH tpuL—>
X
DRIVER 2y, 12V
OUTPUT 1y, A
f —| |<—tSKEw
DIFFERENTIAL Vo* - - -~~~ ——— 5 ‘
OUTPUT OV---—--—-—-—-
- Vo~

Figure 3. Driver Propagation Delays

4,

VoH- - - - - - - |——— —
X, /5 3/ ~Output normally HIGH 0.5V
oV —___/ \,,,\D\ “ ", ¥
' | |&fzi | | tnz
Figure 4. Driver Enable and Disai{lié}fme{ \
INPUT g
OUTPUT 1.5V
tpLy—| | &

f=1MHz; tg < 10ns; tr< 10ns
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+3V 1\
REN. T N9V = 1MHz; tg < 10ns; t < 10ns /]
- |4tz : —>
5V |
RX, N 1.5
Vi - — - N Output normally LOW
VIH- - - - _ —|=
RX, /{5y  Output normally HIGH
- |[4—tzy

Figure 6. Receiver Enable and Disable Times

THEORY OF OPERATION...

/ ~Joaded ccmdltlons” #nd +8V under no-load con-

The SP333 is a single chip device that can be
3i’ﬁons“‘ Ihe single-ended AppleTaIk driver can

configured via software for either RS-232 or
AppleTalkTM interface modes at any time. The, " ’ amt“am §3\6Vf(m1mmum) swings under worst
SP333 is made up of three basic circuit elq N was@cond}uons of 450€2 to ground. The single-
ments; single-ended drivers and receivers, dif> N, \; eided A«ppJeTalk driver can support data rates
ferential drivers and receivers and charge pumR AN %O'VQI' 4’&()Kbps

X

%, w;

APPLETALK™ DRWERS/RECE&FRS N %he eceiver section of the SP333 is made up of
\ “a-differential receiver, a single-ended non-in-

To program the SP333 for MacMoﬂc pin, 53"%\ “verting receiver , and a single-ended inverting

should be connected to a logic hig \Inx,,\ “feceiver. The differential receiver has an input
MacMode, the SP333 offers a compl‘ete

AppleTalk serial interface. f ™~
”\
The driver section of thefﬁpple’l"‘alk 1n”te§fac¢ 1s
made up of a differe fiaydnvqr and-a sgfgle-
ended inverting driyer. The fdlfferex}ga“}“drlver
has voltage swing thaMe P&plcf,ﬂlyﬁSV on
each output pin unde*r»lpadeq ce’nc}a ons, and
typically +8V tindei -lbad congﬁtlons The
dlfferentlal rlyer mamtmy 43,6V (mini-
mum) swyfgs, Aper, 4)1n) uni‘isr worst case load
condmons\\f 3455@%&%}%?1 the differential
output, ’/"m“*\ N\ x.\%
Th,é dxffefentlal d\ljl‘\wlélf is equipped with a tri-
s{ate?:qntml in. When TXENis alogic low, the
di entlak river is active. When the TXEN
pinisa 1é‘hlgh the differential driver outputs
are tri-stated, The TXEN pin only functions in
MacMode. The differential AppleTalk driver
can support data rates up to 10Mbps.

f\‘l

j sensitivity of £200mV over a common mode

range of +7V. The receivers have a typical input
resistance of 15KQ (12KQ minimum). The
differential receiver can receive data up to
10Mbps.

The single-ended non-inverting receiver has a
+200mV input threshold, however, the input
voltage can vary between +7V. The typical
input resistance of the single-ended non-invert-
ing receiver is 15KQ (12KQ minimum). The
single-ended non-inverting receiver can also
receive data up to 10Mbps.

The SP333 also has a single-ended inverting
receiver input. This receiver is basically an RS-
232 receiver (RS receiver) and is typically used
as a GPI (General Purpose Input) in the
AppleTalk interface. The GPI input has TTL-
compatible input thresholds that can receive
signals up to £15V. The input resistance of the
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single-ended inverting receiveris typically SKQ
(3KQ1to 7KQ). The GPIreceiver can operate up
to 10Mbps.

SINGLE ENDED DRIVERS/RECEIVERS...
RS-232 (V.28) Drivers...

The single-ended drivers and receivers comply
the with the RS-232E and V.28 standards. The
drivers are inverting transmitters which accept
either TTL or 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 29V with no load and is
guaranteed to be greater than 5V under full
load. The drivers rely on the V+ and V- voltages
generated by the on-chip charge pump to main-
tain 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 over 2

400Kbps; the propagation delay from input to ..
outputis typically 1.5uS. During shutdown, the’
driver outputs will be put into a high impedance,
tri-state mode.

o,

RS-232 (V.28) Receivers...
The RS-232 receivers convert RS—ZSZ 1nput )
81gnals toinverted TTL signals. Each: of | the’ four’“
receivers features S00mV of hysteresm maggln

to minimize the affects of noisy tranmlssmn
lines. The inputs also have a SKQ resistor to
ground, in an open circuit situation the i input of
the receiver will be forced low; commlttmg the
output to a logic high state. The, input reswtance
will maintain 3KQ-7KQ over a 15V rangeg
The maximum operating’ voltage range for'the
receiver is 30V, under these (zenchtlons the
input current to the receiver must be limited to
less than 100mA. Due to- *th,e on chip ESD
protection circuitry, the receiver inputs will be
clamped to £15V.levels; this.should not affect
operation at +30 volts."The RS*Q?)Z receivers

-‘The charge pub P, ,@Slpex-patented design

(5 306, 954y anid u;es a unique approach com-
pa*rqd to- oiderless«efﬁclent designs. The charge

h apa01tor Values of the SP333 can be as low as
0.1 UF.. Figure 11a shows the waveform found

. onthe posmve side of capacitor C2, and Figure
1b. shows the negatwe s1de of capacitor C2.

he four phases of the voltage shifting. A de-

ﬁ.scrlptlon of each phase follows.

Vg = +5V

4
FJVDD Storage Capacitol

Vgg Storage Capacitor]

oq]ca

Figure 8. Charge Pump Phase 2

Vg = +5V

’%To/g_‘ 'JVDD Storage Capacitor

Vgs Storage Capacitor

0%03

%

Figure 9. Charge Pump Phase 3

Figure 10. Charge Pump Phase 4
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Phase 1

-Vss charge storage- During this phase of the
clock cycle, the positive side of capacitors C1
and C2 are initially charged to +5V. C1+is then
switched to ground and charge in C1- is trans-

ferred to C2-. Since C2+ is connected to +5V,

the voltage potential across capacitor C2 is
now 10V.

Phase 2

-Vss transfer- Phase two of the clock connects
the negative terminal of C2 to the Vss storage
capacitor and the positive terminal of C2 to
ground, and transfers the generated -10V to C3.
Simultaneously, the positive side of capacitor
C1 is switched to +5V and the negative side is
connected to ground.

Phase 3

-Vdd charge storage- The third phase of the
clock is identical to the first phase- the transf
ferred charge in C1 produces 5V1nthenegat1\?e *

terminal of C1, which is applied to the negative
side of capacitor C2. Since C2+ is at +5V, the
voltage potential across C2 is 10V.

Phase 4
-Vdd transfer- The fourth phase of th& clock
connects the negative terminal of C2 to ground
and transfers the generated 10M.across C2to C

. exte;rnal

the Vdd storage capacitor. Slmultang@usly with
this, the positive side of capac1t0r Ctisswitched
to +5V and the negative side is cénnécted to
ground, and the cycle begms 3gam \
Since both V+ and V- are separately genel;ated
from Vce in ano load conﬁltlon “V+and V- will
be symmetrical. Older ehafge purﬁp approaches
that generate V- fro;n Ve will shma\{ a decrease
in the magnitude of Vi, CSi"ﬂparéd to V4 due to
the inherent 1nefflclenc1es in the demgn

The clock ra%e er 3 Charge pﬁmp typically
operates at ISKH . "Fhe,, exuérnal capacitors
should be 0 1uF" *w1th a 16V ‘breakdown rating.

External Pow«ar Supplles

Fefappf ot th do not require +5V only,
slies-can be applied at the V+ and
V- pms\ The. wvalue of the external supply volt-

ages must b ngj* greater than £10V. The current

~drain from the£10V supplies is used for the RS-

232, dri\zf;rs "For the RS-232 driver, the current
regulfe;ment is 3.5mA per driver. The external
Wer supplies should provide a power supply
sequence of either: +10V, -10V, and then +5V;

erg -0V, +10V, and then +5V. It is critical that

be +10V supplies are on before V.

Figure 11. Charge Pump Waveforms
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Shutdown Mode

The SP333 can be put into a low power shut-
down mode by connecting the Shutdown pin
(SD, pin 26) to a logic high. During shutdown,
the driver outputs are put into a high impedance
tri-state, and the charge pump is put into stand-
by mode. The supply current drops to less than
10YA during shutdown and can be activated in
either RS-232 or AppleTalk mode. For normal
operation, the SD pin should be connected to a
logic low.

Receiver Enable

The SP333 has a control line to enable or disable
the receiver outputs. Pin 3 (RXEN) is active
low; alogic low on pin 3 will enable the receiver
outputs. A logic high on pin 3 will disable the
receiver outputs. The receiver enable function
can be initiated in either RS-232 or AppleTalk
mode.

Wake Up

The SP333 also features a "wake up" function.
The wake up function allows the RS-232 ;eceiv» .
ers to remain active during shutdown. mod‘¢
unless they are disabled by the receiver, enable
control pin (pin 3). The wake up feature allow
users to take advantage of the low power. shuts
down mode and keep the receivers active-to
accept an incoming "ring mﬁgﬁm\gr" signal.

Ty
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SP333 Typical Application for AppleTalk™ and RS-232 - j/\\

9
0.1uF 12

11
0.1uF == 13|

N
o N

|os

l_a.

23

9 -
| — %,
| 0.1uF 2= 12 T
TS sp3s3  [y4 '| JuPs S
0.1pF — 13 A@g“\x\ ) \\\» /’/
Fs — o
27 6/ A
'sf l;‘" ;/"
28 % '7#‘\., !/ V4
N ya
1 'l>: 4/
4 %} 15
o
oS
%} 18
oi} 24
hg__l_
Cinawv
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SP333 PIN CONFIGURATION

SP333

[ 281 TI2
[ 271 T
261 SD
[ 25 | RS-232/Mac,«

[ 24] RI5 7

[ 23] RX5
[ 2271 RX4
[ 211 RX3
[ 201 RXZ™

PC Mode (RS-232)

+5V

25 5
RS232 232/MacMode

SP333

Shutdovyﬁ

01pFr
T3l o

ov -———-_—_L . )
0.1pF . ™

" Mac Mode (AppleTalk)

+5V
|

WA —
5 0.1uF

25| Voo
RS-232/MacMode | 10

SP333 V+|,, omwF

T L G LU
0.1uF T _13lco. Shutdown | 26

TX1] 6 -
™ [
2 ™S> x| 7
2 | TXEN
1] TI3

4
>0 X3
16
19|RX1 A2
B Rit]15
7~

21|RX3 gl RI|17
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AN
T— A
T — N
o Y
7N W/
VAR
ij g f'/ ‘§ b ",
& i
A
}{% v / \»f
g
€§
K = s, '\,\ o
S \,N . S
ORDERING INFORMATION,” pa—— xvf”
& o, i
Model Temperature Range \ , S Package Types
SP333CT 0°Cto+70°C N 28-Pin SOIC
SP333ET -40°C to +85°C oS A 28-Pin SOIC
\\“x \\\ %‘*sl
iy i
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Sipex SP481/SP483/SP485

SIGNAL PROCESSING EXCELLENCE

Low Power Half-Duplex RS-485 Transceivers

N +5V Only
B Low Power BiCMOS
M Driver/Receiver Enable

B Slew Rate Limited Driver for
Low EMI (SP483)

W Low Power Shutdown Mode (SP481
and SP483)

M RS-485 and RS-422 Drivers/Receivers

DESCRIPTION... .
The SP481, SP483, and the SP485 are a family of half-duplex transceivers that meet the
requirements of RS-485 and RS-422. Their BICMOS design allows low power operation
without sacrificing performance. The SP481 and SP485 meet the requirements of RS-485
and RS-422 up to 5Mbps. Additionally, the SP481 is equipped with a low power Shutdown
mode. The SP483 is internally slew rate limited to reduce EMI and can meet the requirements
of RS-485 and RS-422 up to 250kbps. The SP483 is also equipped with a low power
Shutdown mode.

RO { —1— — 8 Vcc
RE 2 7B
DE 3 ‘L——'GA
D 4 — —5 GND

SP481, SP483, and SP485

ISR | 61
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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 notimplied. Exposure to absolute maximum
rating conditions for extended periods of time may affect reliability.

Veo +12V
Input Voltages
Logic -0.3Vio(V,+0.5V)
Drivers -0.3Vto(V,+0.5V)
Receiver: +15V

Output Voltages
Logic.

Drivers.

-0.3Vto(V,+0.5V)
15V

Receiver -0.3V 10 (V+0.5V)
Storage Temperature. -65°Cto+150°C
Power Dissipation 500mwW
SPECIFICATIONS

Ty 0 Tyax @nd Vi, = 5V £ 5% unless otherwise noted.

PARAMETERS MIN. TYP. MAX. | UNITS | CONDITIONS
SP481/SP483/SP485 DRIVER
DC Characteristics
Differential Output Voltage GND Voo | Volts Unloaded; R =« ; see figure 1
Differential Output Voltage 2 cc | Volts with load; R = 50Q; (RS422);
see figure 1
Differential Output Voltage 1.5 Voo | Volts with load; R = 27Q; (RS485); see figure 1
Change in Magnitude of Driver
Differential Output Voltage for .
Complimentary States 0.2 | Volis R =27Q or R = 50Q; see figure 1
Driver Common-Mode
Output Voltage 3 Volts R =27Q or R = 50Q; see figure 1
Input High Voltage 2.0 Volts Applies to DE, DI, RE
Input Low Voltage 0.8 |Volts Applies to DE, DI, RE
Input Current +10 |pA Applies to DE, DI, RE
Driver Short-Circuit Current
Vour = HIGH 35 250 |mA -7V V<412V
Vouy = LOW 35 250 |mA TV < Vo € +12V
SP481/SP485 DRIVER
AC Characteristics _
Driver Data Rate 5 Mbps RE =5V, DE =5V
Driver Input to Output 20 30 60 |ns tours Rpee = 549, G, = C , = 100pF;
see figures 3 and 6
Driver input to Output 20 30 60 |ns tons Roer = 54Q, C 4 = C, = 100pF;
see figures 3 and 6
Driver Skew 5 10 ns From output to output;
see figures 3 and 6
Driver Rise or Fall Time 3 15 40 |ns From 10% to 90%; Ry = 54,
C, = C, = 100pF; see figures 3 and 6
Driver Enable to Output High 40 70 |ns C_ = 100pF; see figures 4 & 7; S, closed
Driver Enable to Output Low 40 70 ns C, = 100pF; see figures 4 & 7 S, closed
Driver Disable Time from Low 40 70 |(ns C_ = 15pF; see figures 2 & 9; S, closed
Driver Disable Time from High 40 70 ns C, = 15pF; see figures 2 & 9; S, closed
SP481/SP483/SP485 RECEIVER
DC Characteristics
Differential Input Threshold -0.2 +0.2 | Volts TV SV +12V
Input Hysteresis 10 mv Vey =0V
Output Voltage High 3.5 Volts lp =~4mA, V ; = +200mV
Output Voltage Low 0.4 | Volts lg = +4mA, V= -200mV
Three-State (High Impedance) .
Output Current +1 pA 0.4V <V,<2.4V; RE=5V
Input Resistance 12 15 kQ TV <V s+12V
Input Current (A, B); V) = 12V +1.0 |mA DE =0V, V. =0V or 5.25V, V = 12V
input Current (A, B); V) = -7V -0.8 [mA DE = 0V, Vo =0V or 5.25V, V| = -7V
Short-Circuit Current 7 95 |mA OV<Vey<Vee
Cinawv
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SPECIFICATIONS (continued)

Ty 0 Tyax @nd Ve, = 5V £ 5% unless otherwise noted.

PARAMETERS MIN. TYP. MAX. |UNITS | CONDITIONS
SP481/SP485 RECEIVER :
AC Characteristics _
Receiver Data Rate 5 Mbps RE =0V, DE =0V
Receiver Input to Output 60 90 200 |ns to s Rpier = 549,
C_, = C,=100pF; Figures 3& 8
Receiver Input to Output 60 90 200 |ns topu Rpjer = 549,
C= 8,_2 =100pF; Figures 34 8
Diff. Receiver Skew Ity -tp, | 13 ns Rpjee = 54Q; C ;= C,, = 100pF;
Figures 3& 8
Receiver Enable to
Output Low 20 50 |ns Cr. = 15pF; Figures 2& 9; S, closed
Receiver Enable to
Output High 20 50 |ns Cq = 15pF; Figures 2& 9; S, closed
Receiver Disable.from Low 20 50 |ns Cpg, = 15pF; Figures 2& 9, S, closed
Receiver Disable from High 20 50 |ns Cr, = 15pF; Figures 2 & 9; S, closed
SP481
Shutdown Timing -
Time to Shutdown 50 200 600 |(ns RE =5V, DE =0V
Driver Enable from Shutdown ’
to Output High 40 100 |ns C, = 100pF; See figures 4 & 7; S, closed |
Driver Enable from Shutdown
to Output Low 40 100 |ns C, = 100pF; See figures 4 & 7; S, closed
Receiver Enable from
Shutdown to Output High 300 1000 |ns C, = 15pF; See figures 2 & 9; S, closed
Receiver Enable from
Shutdown to Output Low 300 1000 |ns C, = 15pF; See figures 2 & 9; S, closed
POWER REQUIREMENTS
Supply Voltage +4.75 +5.25 | Volis
Supply Current
SP481/485 ) _
No Load 500 900 ([pA RE,DI=0VorV.,; DE=V,
300 pA RE =0V, DI =0V or 5V; DE =0V
SP483 _
No Load 350 650 |pA RE, Dl = 0V or V; DE =V
250 pA RE=0V, DI =0V or 5V; DE = 0V
SP481/SP483 _
Shutdown Mode 10 |pA DE =0V, RE=V
ENVIRONMENTAL AND
MECHANICAL
Operating Temperature
Commercial (_C_) 0 +70 |°C
Industrial (_E_) -40 +85 |°C
Storage Temperature -65 +150 | °C
Package
Plastic DIP (_S)
NSOIC (_N)

Sipex
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SP483 AC SPECIFICATIONS

T

MIN

to Ty, and V. = 5V + 5% unless otherwise noted.

PARAMETERS MiN. TYP. MAX. |UNITS | CONDITIONS
SP483 DRIVER
AC Characteristics
Driver Data Rate 250 |kbps : '
Driver Input to Qutput 250 800 2000 |ns toLs Rpoer = 54Q, C, = C|,= 100pF;
: see figures 3 & 6
Driver Skew 250 800 2000 |ns o Rpjer = 54, €, = C, = 100pF;
see figures 3 & 6
Driver Rise and Fall Time 100 800 (ns From output to output; see figures 3& 6
. 250 2000 [ns From 10% to 90%; Ry = 54Q,
C,,=C,, = 100pF, seefigures 3& 6
Driver Enable to Output High | 250 2000 |ns C, = 100pF; See figures 4 & 7, S, closed
Driver Enable to Output Low | 250 2000 |ns C, = 100pF; See figures4 & 7, S, closed
Driver Disable Time from Low | 300 3000 [ns C, = 15pF; See figures 4 & 7; S, closed
Driver Disable Time from High| 300 3000 {ns C, = 15pF; See figures 4 & 7; S, closed
SP483 RECEIVER
AC Characteristics
Receiver Data Rate 250 | kbps
Receiver Input to Output 250 2000 |ns tous B = 549, Cp, = C,=100pF;
Figures 34 8
Diff. Receiver Skew ltp ,;-toy | 100 ns Rpre = 54, C, = C_, = 100pF;
Figures3& 8
Receiver Enable to
Output Low 20 50 |ns Cr, = 15pF; Figures 2 & 9; S, closed
Receiver Enable to
QOutput High 20 50 |ns Cr, = 15pF; Figures 2 & 9; S, closed
Receiver Disable from Low 20 50 ns Cr, = 15pF; Figures 2 & 9; S, closed
Receiver Disable from High 20 50 |ns Cr. = 15pF; Figures 2 & 9; S, closed
SP483
Shutdown Timing .
Time to Shutdown 50 200 600 [ns RE =5V, DE =0V
Driver Enable from Shutdown
to Output High 2000 |ns C, = 100pF; See figures 4 & 7; S, closed
Driver Enable from Shutdown
to Output Low 2000 |[ns C, = 100pF; See figures 4 & 7; S, closed
Receiver Enable from
Shutdown to Output High 2500 |ns C, = 15pF; Seefigures 4& 7;S, closed
Receiver Enable from
Shutdown to Output Low 2500 |ns C, = 15pF; See figures 4 & 7; S, closed
PIN FUNCTION
N Pin# Name Description
RO E 8] Vee 1 RO Receiver Output.
_ 2 RE  Receiver Output Enable
RE |2 7§ B Active LOW.
3 DE  Driver Output Enable
DE|3 sl A Active HIGH.
4 DI  Driver Input.
5 GND Ground Connection.
Di |4 5] GND 6 A Driver Output/Receiver Input
- Non-inverting.
Top View 7 B Driver Output/Receiver Input
SP481, SP483, SP485 Inverting.
Pinout (Top View) 8 Vee  Positive Supply 4.75V<Vee< 5.25V.
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DESCRIPTION...
SP481, SP483, SP485

The SP481, SP483, and SP485 are half-duplex
differential transceivers that meet the require-
ments of RS-485 and RS-422. Fabricated with a
Sipex proprietary BiCMOS process, all three
products require a fraction of the power of older
bipolar designs.

The RS-485 standard is ideal for multi-drop
applications and for long-distance interfaces.
RS-485 allows up to 32 drivers and 32 receivers
to be connected to a data bus, making it an ideal
choice for multi-drop applications. Since the
cabling can be as long as 4,000 feet, RS-485
transceivers are equipped with a wide (-7V to
+12V) common mode range to accommodate
ground potential differences. Because RS-485is
a differential interface, data is virtually immune
to noise in the transmission line.

Drivers...
SP481, SP483, SP485

The driver outputs of the SP481, SP483, and
SP485 are differential outputs meeting the RS-
485 and RS-422 standards. The typical voltage
output swing with no load will be 0 volts to +5
volts. With worst case loading of 542 across the
differential outputs, the drivers can maintain
greater than 1.5V voltage levels. The drivers of
the SP481, SP483 and SP485 have an enable
control line which is active HIGH. A logic
HIGH on DE (pin 5) will enable the differential
driver outputs. A logic LOW on DE (pin 5) will
tri-state the driver outputs.

The transmitters of the SP481 and SP485 will
operate up to SMbps. The SP483 has internally
slew rate limited driver outputs to minimize
EMI. The maximum data rate for the SP483
driver is 250kbps.

Receivers...
SP481, SP483, SP485

The SP481, SP483, and SP485 receivers have
differential inputs with an input sensitivity as
low as £200mV. Input impedance of the receiv-
ers is typically 15kC2 (12kQ minimum). A wide
common mode range of -7V to +12V allows for
large ground potential differences between sys-
tems. The receivers of the SP481, SP483 and
SP485 have a tri-state enable control pin. A
logic LOW on RE (pin 4) will enable the re-
ceiver, a logic HIGH on RE (pin 4) will disable
the receiver.

The receiver for the SP481 and SP485 will
operate up to SMbps. The SP483 receiver is
rated for data rates up to 250kbps. The receiver
foreach of the three devices is equipped with the
fail-safe feature. Fail-safe guarantees that the
receiver output will be in a HIGH state when the
input is left unconnected.

Shutdown Mode...
SP481/SP483

The SP481 and SP483 are equipped with a
Shutdown mode. To enable the Shutdown state,
both the driver and receiver must be disabled
simultaneously. A logic LOW onDE (pin 5) and
a logic HIGH on RE (pin 4) will put the SP481
or SP483 into Shutdown mode. In Shutdown,
supply current will drop to typically 1HA.

‘SIGNAL PROCESSING EXCELLENCE

65




A T o Receiver _TeSt Point 1K
Output S1: Vee
Vop v CrL 1K
B 'L ¥ — \sf——L—
Figure 1. Driver DC Test Load Circuit Figure 2. Receiver Timing Test Load Circuit

O— V¢e
Output 500 S
U_Pder C.
est
I oL
- 2 =
Figure 3. Driver/Receiver Timing Test Circuit Figure 4. Driver Timing Test Load #2 Circuit
f=1MHz; tg < 10ns; tp < 10ns
+3V- T T T T T
Di 1.5V 1.5V
* ¢—> <+tpH tPHL—> <—tPLH¢
DRIVER ° vy, V2V Vo
OUTPUT A ] ;
f —| | €—tskew | |<-tSKEW
DIFFERENTIAL Vot~ — — =~~~ =~ 7 } '
OQUTPUT OV-———————"-
— Vo~
Va-Vg Vo | |<tr —>l -«

Figure 6. Driver Propagation Delays '

INPUTS OUTPUTS INPUTS OUTPUTS

L LINE RE DE A-B R
RE | DE | DI|CONDITION| B A 0 0 +0.2V 1

X 1 1 No Fault V 0 1 0 0 0.2V 0

X 1 0| No Fault 1 0 0 0 Inputs Open 1

X 0 X X Z Z 1 0 X 7

X 1 X Fault Z Z

Table 2. Receive Function Truth Table

Table 1. Transmit Function Truth Table
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f=1MHz; tg < 10ns; tF < 10ns

+3V- T T
DE 1.5 X@ oy
ov
> |z —»>| |tz
A B v \ 2.3V P
’ N Output normally LOW 0.5V
Voo--—-—--- -|=
VOH- - - — — = —|=
A, B /&BV Output normally HIGH | 0.5V
ov —»| (€ tz4 —| |€tyz

Figure 7. Driver Enable and Disable Times

Vopzt T\
A-B r\OV INPUT ZZ ov

Vopz™~ - - - -~ = :

VoH
R 1.5V OUTPUT 1.5V
VAl ~ — — — — — -
ot tpHL—>| | tpHL—>| |
f=1MHz; tg < 10ns; tF< 10ns

Figure 8. Receiver Propagation Delays

BTN /.
RE OV — - — — — - &1'5\/ f=1MHz; tg < 10ns; tg < 10ns /] 1.5V
> |tz - |tz
\Y; —
R ° \ 1.5V R
Vil - = = — — - _ & Output normally LOW 0.5V
VI - - - _ —l=
R //1 sy Output normally HIGH |05V
\ S~
° —»>| |tz - 1z

Figure 9. Receiver Enable and Disable Times
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ORDERING INFORMATION

Model Temperature Range Package
SP481CN 0°Cto+70°C 8-pin Narrow SOIC
SP481CS 0°Cto+70'C 8-pin Plastic DIP
SP481EN -40°Cto+85°C 8-pin Narrow SOIC
SP481ES -40"Cto+85°C 8-pin Plastic DIP
SP483CN 0°Cto+70°C 8-pin Narrow SOIC
SP483CS 0°Cto+70°C 8-pin Plastic DIP
SP483EN ... -40°Cto+85°C .. 8-pin Narrow SOIC
SP483ES -40°Cto+85'C 8-pin Plastic DIP
SP485CN 0°'Cto+70°C 8-pin Narrow SOIC
SP485CS 0"Cto+70°C ... 8-pin Plastic DIP
SP485EN ... -40°Cto+85°C 8-pin Narrow SOIC
SP485ES -40°Cto+85°C 8-pin Plastic DIP
L]
Sipex
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Sipex SP490/SP491

SIGNAL PROCESSING EXCELLENCE

Full Duplex RS-485 Transceivers

B +5V Only

M Low Power BiCMOS

B Driver/Receiver Enable (SP491)

B RS-485 and RS-422 Drivers/Receivers

B Pin Compatible with LTC490 and
SN75179 (SP490)

B Pin Compatible with LTC491 and
SN75180 (SP491)

DESCRIPTION...

The SP490 is a low power differential line driver/receiver meeting RS-485 and RS-422
standards up to 5Mbps. The SP491 is identical to the SP490 with the addition of driver and
receiver tri-state enable lines. Both products feature £200mV receiver input sensitivity, over
wide common mode range. The SP490 is available in 8-pin plastic DIP and 8-pin NSOIC
packages for operation over the commercial and industrial temperature ranges. The SP491
is available in 14-pin DIP and 14-pin NSOIC packages for operation over the commercial and
industrial temperature ranges.

NC 1 14 Vce
[13NC
[12A

— §A "
R 2 REB 3
2| s 3|
- DE 4
6 Z ] 102
5Y -
GND 4 GND

SP490 SP491

lo

|Il_|
@

Z

O
=
Joo
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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 notimplied. Exposure to absolute maximum
rating conditions for extended periods of time may affect reliability.

Voo +12V
Input Voltages
DIVErS..covuierscseenrinirsiessisissnenerns”0.5V 10 (V. +0.5V)
Receiver +14V
Output Voltages
Drivers. v X14V
Receiver. -0.5V to (V,;+0.5V)
Storage Temperature ..-65°C to +150°
Power DISSIPation........cccvcrviiiiieic e 1000mwW
SPECIFICATIONS
Ty 10 Tyax @nd Vi, = 5V £ 5% unless otherwise noted.
PARAMETERS MIN. TYP. MAX. [ UNITS | CONDITIONS
SP490 DRIVER
DC Characteristics
Differential Output Voltage GND Voo | Volts Unloaded; R =« ; see figure 1
Differential Output Voltage 2 Voo | Volts With Load; R = 50Q; (RS422);
see figure 1
Differential Output Voltage 1.5 Ve | Volts With Load; R = 27Q; (RS485); see figure 1
Change in Magnitude of Driver
Differential Output Voltage for
Complimentary States 0.2 | Volts R=27Q or R =50Q; see figure 1 -
Driver Common-Mode
Output Voltage 3 Volts R =27Q or R = 50Q; see figure 1
Input High Voltage 2.0 Volts Applies to D
Input Low Voltage 0.8 | Volts Applies to D
Input Current 10 |pA Applies to D
Driver Short-Circuit Current
Vour = HIGH 35 250 |mA TV SV £ +12V
Vour = LOW 35 250 | mA 7V SV £ +12V
SP490 DRIVER
AC Characteristics
Driver Data Rate 5 Mbps
Driver Input to Output 20 30 60 [ns to s Roer = 549, C, = C, = 100pF;
see figures 3 and 6
Driver Input to Output 20 30 60 |ns tonu Roer = 549, G, = G, = 100pF;
see figures 3 and 6
Driver Skew 5 ns From output to output;
see figures 3 and 6
Driver Rise or Fall Time 3 15 40 |ns From 10% to 90%; Ry = 54Q,
C., =C_, = 100pF; see figures 3 and 6
SP490 RECEIVER
DC Characteristics
Differential Input Threshold 0.2 +0.2 | Volts 7V <Veys 12V
Input Hysteresis 70 mV Ve =0V
Output Voltage High 3.5 Volts lg =-4mA, V = +200mV
Output Voltage Low 0.4 | Volis lg=+4mA, V, =-200mV
Input Resistance 12 15 kQ -7V V<12V
input Current (A, B); V,, = 12V +1.0 [mA V=12V
Input Current (A, B); V| =-7V -0.8 | mA Vin=-7V
Short-Circuit Current 7 85 |mA OV<Vy<Ve
Cirmav
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SPECIFICATIONS (continued)

Ty 0 Tyax @nd V. = 5V + 5% uniess otherwise noted.
PARAMETERS MIN. TYP. MAX. | UNITS | CONDITIONS
SP490 RECEIVER
AC Characteristics
Receiver Data Rate 5 Mbps
Receiver Input to Output 60 90 160 |ns torw Rpiee = 549,
C., =C,=100pF; Figures 3& 8
Receiver Input to Output 60 90 150 |ns touLs Rpee = 54,
C; = C,= 100pF; Figures 3& 8
Diff. Receiver Skew Ity ., -to, [ 13 ns Rpjre = 54Q; C ;= C, = 100pF;
Figures 3& 8
POWER REQUIREMENTS
Supply Voltage +4.75 +5.25 | Volts
Supply Current 600 pA
ENVIRONMENTAL AND
MECHANICAL
Operating Temperature
Commercial (_C_) 0 +70 |°C
Industrial (_E_) -40 +85 |°C
Storage Temperature -65 +150 (°C
Package
Plastic DIP (_S_)
NSOIC (_N)
A
: Test Point 1K
Receiver
T R Output O—"VWWW— Vee
Vop CRL
R AN
B -—i — Sz —

Figure 1. Driver DC Test Load Circuit

Figure 2. Receiver Timing Test Load Circuit

3v

DE Cuy _L

A
Di RpiFF r—}i RO
B ? B
-1 T
L

sP— Vee
Output 500
Under
Test ¢
L e

Figure 3. Driver/Receiver Timing Test Circuit

Figure 4. Driver Timing Test Load #2 Circuit

Sipex

SIGNAL PROCESSING EXCELLENCE




f=1MHz; tg < 10ns; tr < 10ns

+3V- T T T
DI 1.5V 1.5V
DRIVER B
OUTPUT 4

DIFFERENTIAL Vg+ ; '
OUTPUT OV--—-—-—-—~—- '\
Vo Vo-
Va-Vs Vo > |etg > <t

Figure 6. Driver Propagation Delays

f=1MHz; tg < 10ns; tr < 10ns

+3V - - -~~~ =
DE ___7/1 5V XV -
oV
. - < {7 - |tz
5V \ /_____.
A B % 8V Output normally LOW 0.5V
Vo—=-—---~ -
VOH ______ J
A B /%_3\, Output normally HIGH 0.5V
ov
—>| |tz , —| | € tyz

Figure 7. Driver Enable and Disable Times

f=1MHz; tg < 10ns; tr < 10ns

Voo™ T\
A-B oV ov
T

Voog - — — — - - N INPU /

VoH— ]
R 1.5V OUTPUT 1.5V
VAl — — — — — — -
o tpHL—P| | &= oL | &

Figure 8. Receiver Propagation Delays
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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 notimplied. Exposure to absolute maximum
rating conditions for extended periods of time may affect reliability.

Voo +H2V
Input Voltages
Logic. -0.5V to (V,.+0.5V)
Drivers. -0.5V to (V. +0.5V)
Receiver +14V
Output Voltages
Logic. -0.5V to (V+0.5V)
Drivers. 14V
Receivers -0.5V to (V,+0.5V)
Storage Temperature. -65°C to +150
Power Dissipation. 1000mW
SPECIFICATIONS
Ty 10 Tyax @nd Vi = 5V £ 5% unless otherwise noted.
PARAMETERS MIN. TYP. MAX. | UNITS | CONDITIONS
SP491 DRIVER
DC Characteristics
Differential Output Voitage GND Voo | Volts Unloaded; R =« ; see figure 1
Differential Output Voltage 2 Ve | Volts With Load; R = 50Q; (RS422);
see figure 1
Differential Output Voltage 1.5 Voo | Volts With Load; R = 27Q; (RS485); see figure 1
Change in Magnitude of Driver
Differential Output Voitage for
Complimentary States 0.2 | Volts R =27Q or R = 50Q; see figure 1
Driver Common-Mode
Output Voltage 3 Volts R =27Q or R = 50Q; see figure 1
Input High Voltage 2.0 Volts Applies to D, REB, DE
Input Low Voitage 0.8 | Volts Applies to D, REB, DE
Input Current +10 |pA Applies to D, REB, DE
Driver Short-Circuit Current
Vour = HIGH 35 250 |mA -7V <Vy<12V
Vour = LOW 35 250 |mA -7V V<12V
SP491 DRIVER
AC Characteristics -
Driver Data Rate 5 Mbps REB =5V, DE =0V
Driver Input to Output 20 30 60 |ns to s Rpiee = 540, G, = G, = 100pF;
see figures 3 and 6
Driver Input to Output 20 30 60 |ns tonws Rpjer = 54Q, C, = C,, = 100pF;
see figures 3 and 6
Driver Skew 5 10 |ns From output to output;
see figures 3 and 6
Driver Rise or Fall Time 3 15 40 |ns From 10% to 90%,; Ry, = 54Q,
C,, =Cy, = 100pF; see figures 3 and 6
Driver Enable to Output High 40 70 |ns C., =C,, = 100pF; see figures
4 and 7; S, closed
Driver Enable to Output Low 40 70 (ns C., = C, = 100pF; see figures
4 and 7; S, closed
Driver Disable Time from Low 40 70 |ns C,, =C,, = 15pF; see figures
4and7;S, closed
Driver Disable Time from High 40 70 |ns C,,=C,, = 15pF; see figures
4 and 7; S, closed

Sipe,
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SPECIFICATIONS (continued)

Ty 10 Tyux @nd V. = 6V £ 5% unless otherwise noted.

PARAMETERS MIN. TYP. MAX. | UNITS | CONDITIONS
SP491 RECEIVER
DC Characteristics
Differential Input Threshold -0.2 +0.2 | Volts -7V <V 12V
Input Hysteresis 70 mv Ve =0V
Output Voltage High 3.5 Voits Ig = -4mA, V|, = +200mV
Output Voltage Low 0.4 | Volts lo = +4mA, V|, = -200mV
Three State (high impedance) .
Output Current +1 HA 0.4V <V,<2.4V; REB = 5V
Input Resistance 12 15 kQ -7V<Veys 12V
Input Current (A, B); V,, = 12V +1.0 |mA DE =0V, Voo =0V or 5.25V, V = 12V
Input Current (A, B); V|, = -7V -0.8 |mA DE =0V, Voo =0V or 5.25V, V =-7V
Short-Circuit Current 7 85 |mA 0V<Vo<£Ves
SP491 RECEIVER
DC Characteristics -
Receiver Data Rate 5 Mbps REB =0V, DE =5V
Receiver Input to Output 60 920 150 |ns tours Rpre = 549,
5,_1 = C,=100pF; Figures 34 8
Receiver Input to Output 60 90 150 |ns torns Rpier = 549,
Cp =C,=100pF; Figures3& 8
Diff. Receiver Skew Ity -tp | 13 ns Rpre = 54€; C , = C , = 100pF;
Figures3& 8
Receiver Enable to Output Low 20 50 |[ns CgL= 15pF; Figures 2 and 9; 8, closed
Receiver Enable to Output High 20 50 (ns Cg. = 15pF; Figures 2 and 9; S, closed
Receiver Disable from Low 20 50 |[ns Cy.= 15pF; Figures 2 and 9; S, closed
Receiver Disable from High 20 50 |ns Cp, = 15pF; Figures 2 and 9; S, closed
POWER REQUIREMENTS
Supply Voltage +4.75 +5.25 | Volts _
Supply Current 600 MA REB, D=0V orV;; DE =V,
SP491 ENVIRONMENTAL
AND MECHANICAL
Operating Temperature
Commercial (_C_) 0 +70 |°C
Industrial (_E_) -40 +85 |°C
Storage Temperature -65 +150 (°C
Package
Plastic DIP (_S_)
NSOIC (_N)

___ +8V _ﬁ ‘ /
RE v N9V 1= 1MHz; tg < 10ns; te<10ns / 1-9Y
—»> [tz —»| <tz
R o \ 1.5V P
Vi - - - — - _ _ _\ Output normally LOW 0.5V
Vi - - - - = _l-
R //1 5V Output normally HIGH | 0.5V
ov S~
—»| (€ izy —»| € tyz
Figure 9. Receiver Enable and Disable Times
Cinav
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DESCRIPTION

The SP490 and SP491 are full-duplex differen-
tial transceivers that meet the requirements of
RS-485 and RS-422. Fabricated with a Sipex
proprietary BiCMOS process, both products
require a fraction of the power of older bipolar
designs.

The RS-485 standard is ideal for multi-drop
applications or for long-distance interfaces. RS-
485 allows up to 32 drivers and 32 receivers to
be connected to a data bus, making it an ideal
choice for multi-drop applications. Since the
cabling can be as long as 4,000 feet, RS-485
transceivers are equipped with a wide (-7V to
+12V) common mode range to accommodate
ground potential differences. Because RS-485
is a differential interface, data is virtually im-
mune to noise in the transmission line.

Driver...

The drivers for both the SP490 and SP491 have
differential outputs. The typical voltage output
swing with no load will be 0 volts to +5 volts.
With worst case loading of 54 across the
differential outputs, the driver can maintain
greater than 1.5V voltage levels.

The driver of the SP491 has a driver enable
control line which is active high. Alogic high on
DE (pin 4) of the SP491 will enable the differ-
ential driver outputs. A logic low on DE (pin 4)
of the SP491 will tri-state the driver outputs.
The SP490 does not have a driver enable.

Receiver...

The receivers for both the SP490 and SP491
have differential inputs with an input sensitivity
as low as +200mV. Input impedance of the
receivers is typically 15KQ (12KQ minimum).
A wide common mode range of -7V to +12V
allows for large ground potential differences
between systems. The receivers for both the
SP490 and SP491 are equipped with the fail-
safe feature. Fail-safe guarantees that the re-
ceiver output will be in a high state when the
input is left unconnected.

The receiver of the SP491 has areceiver enable
control line which is active low. A logic low on
REB (pin 3) of the SP491 will enable the differ-
ential receiver. A logic high on REB (pin 3) of

y the SP491 will tri-state the receiver.

Sipex
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ORDERING INFORMATION

Model Temperature Range Package

SP490CN. 0°C to +70°C 8-Pin NSOIC

SP490CS -40°C to +85°C 8-Pin DIP

SP491CN 0°C to +70°C 14-Pin NSOIC

SP491CS -40°C to +85°C 14-Pin DIP
Cina
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Sipex  SP495

SIGNAL PROCESSING EXCELLENCE

v

Quad Differential RS-485 Transd%i\(er
;fvw : \‘

M Pinout for SCSI Interface

M Meets EIA-485 Standard for Multipoint
Bus Transmission

M +5V-Only Power Supply Required
B Receiver Fail-Safe Mode

B Low Power BiCMOS Technology
M Glitch-Free Power-Up/Down

M Available in 20-Pin Plastic LCC
M Pin Compatible with DS36954

—

DESCRIPTION... ' AN N
The SP495 is a quad differential line driver/receiver meeting both RS-485 and RS-422
standards at data rates beyond 10Mbps. T}T@‘Sﬂﬁ’%}féﬁm\[é&{hree half-duplex transceivers
suitable for data bus connections and a fouﬁp\tgil-?iugléw%@sceiver with independent driver,
receiver enables, ideal for use as a control bu tr‘é‘ns\qéivgff‘A complete SCSl initiator or target
interface can be implemented using five SP495s, P{ép@gation Delay Skew is tightly specified
to aid in parallel interface designs. ﬁ%e ' 5 ] «anilable in a 20-pin plastic LCC package
for operation over the commercigl’é*nQ i"h%étr@“ten‘iperature ranges.
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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 notimplied. Exposure to absolute maximum
rating conditions for extended periods of time may affect reliability.

Ve +12V
Input Voitages
Logic -0.5V to {V,+0.5V)
Drivers. -0.5V to (V,+0.5V)
Receivers. +15V
Output Voltages
LOGIC..vrerunerrrrennie -0.5V to (V,+0.5V)
Drivers.... +15V.
Receivers........coormeonnrnniniccsinnnn0.5V 10 (V,.+0.5V)
Storage Temperature -65°Cto+150°C
Power Dissipation.. 1000mW
SPECIFICATIONS
T t0 Ty @nd V. = 5V + 5% unless otherwise noted. A
PARAMETERS MIN. TYP. MAX. | UNITS QONQITION‘S g
DRIVER NN e
DC Characteristics NV ST
Differential Output Voltage GND Vee Voltg’ b Unloaded, Ff’— ; see figure 1
Differential Output Voltage 2 Voo | Volts, | W{th Load R\ SOQ; (RS422);
\see ﬁgyre\J 7
Differential Output Voltage 1.5 Voo fVolts Ww Load; F(=27Q (RS485); see figure 1
Change in Magnitude of Driver, 4 e / ;
Differential Output Voltage for R
Complimentary States g2- ’\\v/*ohs,@ L‘ﬁ 27Q or R = 50Q; see figure 1
Driver Common-Mode . A

Output Voltage
Input High Voltage 2.0 4

Input Current
Driver Short-Circuit Current

Input Low Voltage \“@i
‘\{

“RL27QorR = 50Q; see figure 1
Applies to DRx, DEx/ REx

/ Applies to DRx, DEx/ REx
Applies to DRx, DEx/ REx

Vour = HIGH TV V<12V
Vour = LOW 7VEVost12v
DRIVER
AC Characteristics . _
Driver Data Rate S ‘~»10 Mbps DEx/ REx =5V
Driver Input to Output A1.20 30 ., [»60 |ns toLrs Boiee = 54Q, C, = C, = 100pF;
Sl e 3’6/ B see figures 3 and 6
Driver Input to Output ~ ~ 20 ™| 30 /| 60 |ns ters Roee = 54Q, C, = C, = 100pF;
VA N see figures 3 and 6
Driver Skew PR S N ns From output to output;
AV see figures 3 and 6
Driver Rise or Falkj'img Y 3/ 15 40 ins From 10% 10 90%; Rper = 54Q,
S Cy, = C,, = 100pF; see figures 3 and 6|
Dnver Enable thutput ngh\ v f 40 70 {ns C., = C, = 100pF; see figures
/ 4 and 7; S, closed
Driver Enab’le i) Outpy,u,pw N 40 70 |ns C,, = C\, = 100pF; see figures
4 and 7; S, closed
Driver leatfie\Tlme jform{,ow: 40 70 |ns C,, = C,, = 15pF; see figures
4 and 7; S, closed
an*@»sgb‘leJmé*tpgm High 40 70 |ns C_, =Cy, = 15pF; see figures
Y 4 and 7, S, closed
hl:;éEl\iEn T
¢ D&Qharac,fenstncs
“'Iffel'éﬁtla‘l Input Threshold -0.2 +0.2 | Volts -7V <V 12V
Input Hysteresis 70 mv Ve =0V
OutpuitVoltage High 35 Volts | Iy = -4mA, V5 = +200mV
R
Cinav
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SPECIFICATIONS (continued)

Ty t0 Tyax @nd V., = 5V + 5% unless otherwise noted.
PARAMETERS MIN. TYP. MAX. | UNITS | CONDITIONS
RECEIVER
DC Characteristics
Output Voltage Low 0.4 | Volts Io=+4mA, V|, = -200mV .
Three State (high impedance) 5
Output Current +1 pA 0.4V Vg <24V, lEx/BEx .
Input Resistance 12 15 kQ -7V <Vy<i2v :
Input Current (A, B); V,, = 12V 1.0 |[mA DE =0V, V, cc 3 40V o5, .25V, VIN = 12&/
Input Current (A, B); V| =-7V -0.8 |mA DE = =-7V
Short-Circuit Current 7 85 |mA 0vV=V, < VCC #
RECEIVER
AC Characteristics "
Receiver Data Rate 10 | Mbps DEx/ REx
Receiver Input to Output 60 150 |ns toLw
C¢, =
Receiver Input to Output 60 150 |ns tpﬁl, Roipr= 540,
. S 1500F;fgures 3&8
Diff. Receiver Skew Ity -toy | 13 ns . RDlFF = 549; CL1 = C,, = 100pF;
* [~Figures 3& 8 ¢
Receiver Enable to Output Low 20 50 ) C“\L = 15pF; Figures 2 and 9; S, closed
Receiver Enable to Output High 20 50 |ns C&L ="15pF;, Figures 2 and 9; S closed
Receiver Disable from Low 20 50 A8 Cprm 15PF; Figures 2 and 9; S closed
Receiver Disable from High 20 50 4ns -Cp,.= 15pF; Figures 2 and 9; S closed
POWER REQUIREMENTS
Supply Voltage +4.75 N
Supply Current “DEY REx, DRx =0V or V.
ENVIRONMENTAL AND -
MECHANICAL

Operating Temperature
Commercial (_C_)
Industrial (_E_)

Storage Temperature

Package
Plastic LCC (_L)

Test Point

Receiver
Output

Figure 2. Receiver Timing Test Load Circuit

s Veo
Output 500
Under
Test ¢
:_I: Sz _L_

Figure3. lfﬁvgr/l{?reiver Timing Test Circuit

S

Figure 4. Driver Timing Test Load #2 Circuit
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f=1MHz; tg < 10ns; tr< 10ns
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DRIVER © Vo 12V
OUTPUT A
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Figure 6. Driver Propagation Delays . NS
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OUTPUT 1.5V
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N2V = 1MHz; tp < 10ns; tr< 10ns /]

Output normally LOW

—»>

+3V —“—'—'*:
RE
V- -——=—
—» |4tz
5V
R \\1.5V
ViL-~-~-~- ~|=
VIH. - - - _ _ _l-
R //1 5V
V
0 ~»| |(4—tzy

Output normally HIGH

Figure 9. Receiver Enable and Disable Times

DESCRIPTION
General Description...

The SP495 is a quad differential transceiver that
meets the requirements of RS-485, RS-422, and
differential SCSI at data rates beyond 10Mbps.
Fabricated with a proprietary Sipex BiCMOS
process, the SP495 requires only a fraction of the
power of older bipolar designs.

The threg half- dupleii* vers of the SP495 have
1ndepeﬂglen‘t\Drlver Enable control lines which
are aCthGHIGHmA 10g1c ‘HIGH on DEXx (pins 1,
4, o1 5.of the SP4§S; W111 enable the addressed
di.fferelamal driver output Alogic LOW on DEx
"Wlﬁ tri- si\a{e, the driver output and enable the
. recmver\ The- fourth driver is controlled by its

/e own DE4 Enable line and can be used in half -
{

dupléxor Tull duplex modes.

The SP495 features three half- duplextranscewers*\ N, S W
suitable for data bus connections and a fourth \ ’“Regei’?ers

full-duplex transceiver withindependent; ehabL
ideal for use as a control bus transceNe{ )

complete SCSlinitiator or target 1nterfacé»gan\bc N

implemented using five SP495s. \"m\\ N

The RS-485 standard is ideal for multi- drOp
applications and for long- distainge 1nterfacé“s«ﬁ
RS-485 allows up to 32 drn\ver@and\%z recerVegé
to be connected to a smg]é da’(a bu§\makm‘g itan
ideal choice for multydrof; appli catlbns Smce
the cabling can be asfong as4,000 feet, RS -485
transceivers are speclﬁed foyope éthn with a
wide (-7V to +12V) comm&n mode range to
accommodates ground pStentlal /differences.

Because RS—zf-SS 18 a'«low impedarice differential
interface, datawls Vlmlally imimpne to noisein the

transmission, hné / s

"

’l;ﬁe dfffereﬁtlai dnvers for the SP495 have typical
ouitput voltage swings (no load) of 0 to +5Volts.
With ibadmg -to the RS-485 specification (54),
drivers muist mail‘ntam outputs greater than 1.5V.

o %e dlfferentlal receivers for the SP495 have an

“input sensitivity of £200mV. Inputimpedance is
“txgplcally 15kQ (12kQ minimum). A wide

. £ommon mode range of -7V to +12V allows for

» large ground potential differences between widely
separated systems. These receivers are equipped
with a fail-safe feature which guarantees that the
receiver output will be in a HIGH state when the
input is left unconnected (note: this feature
operates with floating inputs, not terminated
inputs).

Like the half-duplex drivers, the three half-duplex
receivers of the SP495 have independent Re-
ceiver Enable control lines which are active
LOW. A logic LOW on REx (pins 1, 4, or 5 of
the SP495) enables the differential receivers. A
logic HIGH on REx tri-states the receivers. The
fourth receiver is controlled by its own RE4
Enable line and can be used in half -duplex or
full-duplex modes.
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Sipex SP503

SIGNAL PROCESSING EXCELLENCE

Multi-Mode Serial Transceiver

# Single-Chip Serial Transceiver Sup-
ports Industry-Standard

B Software-Selectable Protocols:
— RS-232 (v.28)
— RS-422A (V.11, X.27)
— RS-449
— RS-485
— V.35
— EIA-530
B Programmable Selection of Interface

W Seven (7) Drivers and Seven (7)
Receivers

B Surface Mount Packaging

DESCRIPTION...

The SP503 is a highly integrated serial transceiver that allows software control of its interface
modes. It offers hardware interface modes for RS-232 (V.28), RS-422A (V.11), RS-449, RS485,
V.35, and EIA-530. The SP503 is fabricated using low—power BiICMOS process technology, and
incorporates a Sipex—patented (5,306,954) charge pump allowing +5V only operation. Each
device is packaged in an 80—pin Quad FlatPack package.

¥ Wiivdivdiv; VIVIVIVIVIV

Drivers ) Receivers
I
SP503
%hfr;%e Driver Receiver
Decode Decode

Sipex 83
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SPECIFICATIONS

Ty 10 Ty @ Vee = +5V 5% unless otherwise noted.

MIN. TYP. MAX. UNITS CONDITIONS
LOGIC INPUTS
\ 0.8 Volts
Viy 2.0 Volts
LOGIC OUTPUTS
VoL 0.4 Volts loyr= 8.2MA
Vou 24 Volts loyr= 1.0mA
RS-485 DRIVER
TTL Input Levels
Vi 0.8 Volts
Vi 2.0 Volts
Outputs
High Level Output +6.0 Volts
Low level Output -0.3 Volts
Differential Output +1.5 5.0 Volts R =54Q, C,=50pF
Balance 0.2 Volts V-1V
Open Circuit Voltage 16.0 Volts
Qutput Current 28.0 mA R, =540 :
Short Circuit Current 250 mA Terminated in =7V to +12V
Transition Time 120 ns Rise/fall time, 10%—90%
Transmission Rate 5 Mbps
Propagation Delay
tonL 200 ns R =54Q
PLH 200 ns R =54Q
RS-485 RECEIVER
TTL Output Levels
" 0 0.4 Volts
oH 24 Volts
Input i
High Threshold 40.2 +12.0 Volts (a)-(b)
Low Threshold -7.0 -0.2 Volts (a)-(b)
Common Mode Range -7.0 +12.0 Volts
High Input Current Refer to graph
Low Input Current Refer to graph
Receiver Sensitivity 0.2 Volts Over -7V to +12V common
mode range
Input Impedance 12 KQ
Transmission Rate 5 Mbps
Propagation Delay :
tor 200 ns
torn 200 ns
V.35 DRIVER
TTL Input Levels
vy, 0 . 0.8 Volts
Vi - 2.0 Volts
Outputs .
Differential Output +0.44 +0.66 Volts With termination network in
. Figure 6; R, =100Q
Output Impedance 50 150 Q With termination network in
Figure 6.
Transition Time 40 ns
Transmission Rate 5 Mbps
Propagation Delay
ton 200 ns R, =100Q
ton 200 ns R, =100Q
Cinav
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SPECIFICATIONS (Continued)

Ty 10 Tyax @ Veo = +5V £5% unless otherwise noted.

MIN. TYP. MAX, UNITS CONDITIONS
V.35 RECEIVER
TTL Output Levels
VoL 0 0.4 Volts
Vou 24 Volts
Input
High Threshold +0.2 +12.0 Volts (a)-(b)
Low Threshold -7.0 ~0.2 Volts (a)-(b)
Common Mode Range -7.0 +12.0 Volts
Receiver Sensitivity +0.2 Volts
Input Impedance 90 110 Q With termination network
in Figure 6.
Transmission Rate 5 Mbps
Propagation Delay
ton 200 ns
1o 4 200 ns
RS-422 DRIVER
TTL Input Levels
Vi 0 0.8 Volts
Vi 20 Volts
Outputs )
Differential Output 2.0 5.0 Volts R =100Q
Open Circuit Voltage,V, +6.0 Volts _
Balance 0.4 Volts Vol = V4l
Offset +3.0 Volts
Short Circuit Current +150 mA =7V <V S +12V
Power Off Current +100 pA V. =0V, V , =+025V
Transition Time 60 ns Rise/fall time, 10%-90%
Transmission Rate 5 Mbps
Propagation Delay
tonL 200 ns R, =100Q
oy 200 ns R =100Q
RS-422 RECEIVER
TTL Output Levels
VoL 0 04 Volts
Vo 24 Volts
Input
High Threshold +0.2 +6.0 Volts (a)-(b)
Low Threshold -6.0 -0.2 Volts (a)~(b)
Common Mode Range -7.0 +7.0 Volts |
High input Current Refer to graph
Low Input Current Refer to graph
Receiver Sensitivity +0.2 Volts
Input Impedance 4 KQ
Transmission Rate 5 Mbps
Propagation Delay A
tonL 200 ns
tor 200 ns
RS-232 DRIVER
TTL Input Level
Vi 0 0.8 Volts
Viy 20 Volts
Outputs
High Level Output +5.0 +15 Volts R =3KQ, V=0.8V, V =5V
Low Level Output -15.0 -5.0 Volts R =3KQ, V=2.0V, V=5V
Open Circuit Voltage -15 +15 Volts
Short Circuit Current +100 mA
Power Off Impedance 300 Q Ve =0V, V= 12.0V

Cinmawv
el - A
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SPECIFICATIONS (Continued)

Ty 10 Ty @ Vee = +5V 5% unless otherwise noted.

MIN. TYP. MAX. UNITS CONDITIONS
Slew Rate 30 Vius R =3KQ, C,=15pF
Transition Time 1.56 us R =3KQ, C, =2500pF
Transmission Rate 120 Kbps
Propagation Delay ‘
tonL 2 8 us R =3KQ
torn 2 8 usS R =3KQ
RS-232 RECEIVER
TTL Output Levels
Voo 0 " 04 Volts
Vou 24 ' Volts
Input
High Threshold 1.7 2.4 Volts
Low Threshold 0.8 1.2 Volts
Receiver Open Circuit Bias 0 +2.0 Volts
Input Impedance 3 5 7 KQ
Transmission Rate 120 Kbps
Propagation Delay
ton 1 us
oy 1 us
RS-423 DRIVER
TTL input Levels
V. 0 0.8 Volts
Vi 2.0 Volts
Output
High Level Output +3.6 +6.0 Volts R =450Q
Low Level Output 6.0 -3.6 Volts R =450Q
Open Circuit Voltage +4.0 +10.0 Volts
Short Circuit Current +150 mA
Power Off Current +100 uA V,=0V,V =025V
Transition Time 0.8 24 us Rise/fall time, 10-90%
Transmission Rate 0 120 Kbps
Propagation Delay )
ton 2 8 us R, =450Q
PLH 2 8 us R, =450Q
RS-423 RECEIVER ‘
TTL Output Levels
Voo 0 0.4 Volts
A\ 24 Volts
Input
High Threshold +0.2 +7.0 Volts
Low Threshold -7.0 -0.2 Volts
Common Mode Range -7.0 | +7.0 Volts
High Input Current . : Refer to graph
Low Input Current Refer to graph
Receiver Sensitivity 0.2 Volts Ve =+7V to -7V
Input Impedance 4 KQ Viy=+10Vto-10V
Transmission Rate 120 Kbps
Propagation Delay
tprL 1 uS
torm 1 us
POWER REQUIREMENTS )
Vee 4.75 5.25 Volts
lec . 20 30 mA Ve =5Y, nointerface selected’
ENVIRONMENTAL AND MECHANICAL
Operating Temperature Range 0 +70 °C
Storage Temperature Range | -65 +150 °C
Package Sp—pin QFLP
Cinav
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RECEIVER INPUT GRAPHS

RS-422 RECEIVER

+3.25mA

+3V +10V

Maximum Input Current
versus Voltage

RS-423 RECEIVER

+3.256mA

+3V +10V

Maximum Input Current
versus Voltage

~3.25mA —3.25mA
RS-485 RECEIVER
+1.0mA
+6V  +12V
= 1 Unit Load
—0.6mA Maximum Input Current
versus Voltage
POWER MATRIX
Typical @ 25°C and V= +5V unless otherwise noted. input is applied to one driver. .
Mode [Open Input [Input to 5V [Input to GND | AC signal |input to 5V |Input to GND | AC Signal Conditions
tolnput | withload | withload | with load
With external termination resistor network;
V.35 47.0mA 48.8mA 47.3mA 54.5mA | 104.2mA 100.9mA 100.9mA |Input @ 60kHz, Load is 3kQ & 2500pF for
RS-232 and 100Q for V.35
input @ 60kHz
RS-232 | 35.4mA 37.8mA 35.2mA 43.6mA | 54.1mA 57.1mA 55.9mA  |Load is 3kQ & 2500pF for RS-232.
Input @ 2.5MHz
RS-422| 25.8mA 31.4mA 25.8mA 27.5mA | 140.2mA 135.9mA 145.2mA |Load is 100Q.
Input @ 2.5MHz
RS-485 | 33.4mA 37.91mA| 33.51mA 34.81mA| 200.3mA 194.8mA 203.3mA |Load is 54Q.
Input @ 60kHz
RS-449 | 37.8mA 40.3mA 41.1mA 42.9mA 142.3mA 138.8mA 147.4mA |Load is 100Q for RS-422
450Q for RS-423
. ’ Input @ 60kHz
EIA-530| 45.2mA 48.1mA 44.4mA 50.3mA | 148.9mA 145.7mA 147.3mA |Load is 100Q for RS-422
450Q for RS-423
Ql
1av
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OTHER AC CHARACTERISTICS

(Typical @ 25°C and nominal supply voltages unless otherwise noted)

PARAMETER | MIN. TYP. l MAX. I UNITS CONDITIONS
DELAY TIME FROM ENABLEI MODE TO TRI-STATE MODE
SINGLE-ENDED MODE (RS-232, RS-423)
tez s Enable to Output low 190 ns 3KQ pull-up to output
tpzy; Enable to Output high 130 ns 3KQ pull~-down to output
tp 7 Disable from Output low 270 ns 5V to input
tonz Disable from.Output high 400 ns GND to input
DIFFERENTIAL MODE (RS-422, RS-485, V.35)
thu Enable to Output low 100 ns 3KCQ pull-up to output
2> Enable to Output high 100 ns 3KQ pull-down to output
Dasable from Output low 130 ns 5V to input
‘PHz? Disable from Output hig 140 ns GND to input
Notes:
1. Measured from 2.5V of R, to 2.5V of R,
2. Measured from one-half of R, 102.5V of HOU
3. Measured from 1.5V of T to one—half of Tour
4. Measured from 2.5V of R to OV of A and B.
PINOUT...
e ) Pin 20 — RxC — Receive Clock; TTL output
LEEREB o888 88T 83 sourced from RT(a) and RT(b) inputs.
SRRRERRERPRREBLELIBYE
DHRATAAAAAAAAAARAAAT Pin 22 — ST — Send Timing; TTL input; source
ol - for ST(a) and ST(b) outputs.
RDEC, 20— 59 SD(b}
EEE& = = %Eﬂ:’ Pin 37 — RT(a) — Receive Timing; analog
o o] s e input, inverted; source for RxC.
SCTEN 701 -3 54 RS(a)
Voo 80T [T 53 GND . . ..
lechi=s SP503 s e Pm 38 — RT(b) — Receive Timing; analog
ToEG, 1 P 50 6w input, non-inverted; source for RxC.
TDECq 12 =T T3 40 L)
DTR 13C—1] T3 48 Vee
lodutsm F Pin 42 — ST(a) — Send Timing; analog output,
i inverted; sourced from ST.
[FT—1 43 GND
E=pivly Pin 44 — ST(b) — Send Timing; analog output,
non-inverted; sourced from ST.
Pin 59 — SD(b) — Analog Out — Send data,
non-inverted; sourced from TxD.

PIN ASSIGNMENTS...

CLOCK AND DATA GROUP

Pin 1 — RxD — Receive Data; TTL output,
sourced from RD(a) and RD(b) inputs.

Pin 14 — TxD — TTL input ; transmit data
source for SD(a) and SD(b) outputs.

Pin 15— TxC — Transmit Clock; TTL input for
TT driver outputs.

Pin 61 — SD(a) — Analog Out — Send data,
inverted; sourced from TxD.

Pin 63 — TT(a) — Analog Out — Terminal
Timing, inverted; sourced from TxC

. Pin 65 — TT(b) — Analog Out — Terminal

Tlmmg, non—inverted; sourced from TxC.

Pin 70— RD(a) — Receive Data, analog mput
inverted; source for RxD.

88
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Pin 71 — RD(b) — Receive Data; analog input;
non-inverted; source for RxD.

Pin 76 — SCT(a) — Serial Clock Transmit;
analog input, inverted; source for SCT.

Pin 77 — SCT(b) — Serial Clock Transmit:
analog input, non-inverted; source for SCT

Pin 79 — SCT — Serial Clock Transmit; TTL
output; sources from SCT(a) and SCT(b) inputs.

CONTROL LINE GROUP
Pin 13 — DTR — Data Terminal Ready; TTL
input; source for TR(a) and TR(b) outputs.

Pin 16 — RTS — Ready To Send; TTL input;
source for RS(a) and RS(b) outputs.

Pin 17 — RL — Remote Loopback; TTL input;
source for RL(a) and RL(b) outputs.

Pin 19 — DCD— Data Carrier Detect; TTL
output; sourced from RR(a) and RR(b) inputs.

Pin 21 — RI — Ring In; TTL output; sourced
from IC(a) and IC(b) inputs.

Pin 24 — LLL — Local Loopback; TTL input;
source for LL(a) and LL(b) outputs.

Pin 35 — RR(a)— Receiver Ready; analog
input, inverted; source for DCD.

Pin 36 — RR(b)— Receiver Ready; analog
input, non-inverted; source for DCD.

Pin 39 — IC(a)— Incoming Call; analog input,
inverted; source for RI.

Pin 40 — IC(b)— Incoming Call; analog input,
non-inverted; source for RI.

Pin 45 — RL(b) — Remote Loopback; analog
output, non-inverted; sourced from RL.

Pin 47 — RL(a) — Remote Loopback; analog
output inverted; sourced from RL.

Pin 49— LL(b) — Local Loopback; analog
output, non-inverted; sourced from LL.

Pin 51 — LL(a) — Local Loopback; analog
output, inverted; sourced from LL.

Pin 52 — RS(b) — Ready To Send; analog
output, non-inverted; sourced from RTS.

Pin 54 —RS(a) — Ready To Send; analog
output, inverted; sourced from RTS.

Pin 56 — TR(b) — Terminal Ready; analog
output, non-inverted; sourced from DTR.

Pin 58 — TR(a) — Terminal Ready; analog
output, inverted; sourced from DTR.

Pin 66 — CS(a)— Clear To Send; analog input,
inverted; source for CTS.

Pin 67 — CS(b)— Clear To Send; analog input,
non-inverted; source for CTS.

Pin 68 — DM(a)— Data Mode; analog input,
inverted; source for DSR.

Pin 69 — DM(b)— Data Mode; analog input,
non-inverted; source for DSR

Pin 78 — DSR— Data Set Ready; TTL output;
sourced from DM(a), DM(b) inputs.

Pin 80 — CTS— Clear To Send; TTL output;
sourced from CS(a) and CS(b) inputs.

CONTROL REGISTERS

Pins 2-5 — RDEC0 - RDEC; — Receiver
decoderegister; configures receiver modes; TTL
inputs.

Pin 6 — TTEN — Enables TT driver, active
low; TTL input.

Pin 7 — SCTEN — Enables SCT receiver;
active high; TTL input.

Pins 12-9 — TDEC,, — TDEC, — Transmitter
decode register; configures transmitter modes;
TTL inputs.

Pin 23 — STEN — Enables ST driver; active
low; TTL input.

POWER SUPPLIES
Pins 8,25, 33, 41,48, 55,62,73,74 — Vo —
+5V input.

Pins 29, 34,43, 46, 50, 53,57, 60, 64,72,75 —
GND — Ground.

Pin27—V, +10V Charge Pump Capacitor —
Connects from V, to V.. Suggested capaci-
tor size is 22UF, 16V.

Sipex

SIGNAL PROCESSING EXCELLENCE

89



Pin 32 — V10V Charge Pump Capacitor —
Connects from ground to Vg, Suggested ca-
pacitor size is 22yF, 16V.

Pins 26 and 30 — C,* and C,~ — Charge Pump
Capacitor — Connects from C,* to C,~. Sug-
gested capacitor size is 22F, 16V.

Pins 28 and 31 — C,* and C,” — Charge Pump
Capacitor — Connects from C," to C,~. Sug-
gested capacitor size is 22uF, 16V.

NOTE: NC pins should be left floating; internal
signals may be present.

FEATURES...

The SP503 is a highly integrated serial trans-
ceiver that allows software control of its inter-
face modes. The SP503 offers hardware inter-
face modes for RS-232 (V.28),RS-422A (V.11),
RS-449,RS-485, V.35, and EIA-530. The inter-
face mode selection is done via an 8-bit switch;
four (4) bits control the drivers and four (4) bits
control the receivers. The SP503 is fabricated
using low—power BICMOS process technology,
and incorporates a Sipex—patented (5,306,954)
charge pump allowing +5V only operation. Each
device is packaged in an 80-pin Quad FlatPack
package.

The SP503 is ideally suited for wide area
network connectivity based on the interface
modes offered and the driver and receiver
configurations. The SP503 has seven (7)
independent drivers and seven (7) independent
receivers. The seventh driver of the SP503
allows it to support applications which require
two separate clock outputs making it ideal for
DCE applications.

THEORY OF OPERATION
The SP503 is made up of four separate circuit
blocks — the charge pump, drivers, receivers,

paredto 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
3(a) shows the waveform found on the positive
side of capcitor C2, and figure 3(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

Vg charge storage —During this phase of
the clock cycle, the positive side of capacitors
C, and C, are initially charged to +5V. C* is
then switched to ground and charge on 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 -10V to
C,. Simultaneously, the positive side of capaci-
tor C | is switched to +5V and the negative side
is connected to ground.

Phase 3

Vpp 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 C2. Since C,* is at +5V, the
voltage potential across C, is 10V.

Phase 4

— Vp,p 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,

vcc +5V

and decoder. Each of these circuit blocks is ,,
described in more detail below. = Vpp Storage Capacitor
Vgs Storage Capacitor
Charge—Pump v cs
The charge pump is a Sipex—patented design O%
(5,306,954) and uses a unique approach com- -
Figure 1. Charge Pump Phase 1.
Cinav
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Cy
0_11 = [Vpp Storage Capacitor
Cz

- g)———{' * Vg Storage Capacitor
~10V O% C3

Figure 2. Charge Pump Phase 2.

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 generated
from VCc 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 capacitors must
be 22uF with a 16V breakdown rating.

External Power Supplies

For applications that do not require +5V only,
external supplies can be applied at the V+ and
V™ pins. The value of the external supply volt-
ages must be no greater than +10V. The current
drain for the £10V supplies is used for RS232,

and RS-423 drivers. For the RS-232 driver the
current requirement will be 3.5mA per driver,
and for the RS-423 driver the worst case current
drain will be 11mA per driver. The external
power supplies should provide a power supply
sequence of :+10V, then +5V, followed by -10V.

Drivers

The SP503 has seven (7) independent drivers,
two of which have separate active—low tri—state
controls. If a half-duplex channel is required,
this can be achieved with external connections.

Control for the mode selection is done via a
four-bit control word. The SP503 does nothave
a latch; the control word must be externally
latched either high or low to write the appropri-
ate code into the SP503. The drivers are pre-
arranged such that for each mode of operation
the relative position and functionality of the
drivers are set up to accommodate the selected
interface mode. As the mode of the drivers is
changed, the electrical characteristics will change
to support the requirements of clock, data, and
control line signal levels. Table I shows a sum-
mary of the electrical characteristics of the driv-
ers in the different interface modes. Unused
driver inputs can be left floating; however, to
ensure a desired state with no input signal, pull-
up resistors to +5V or pull-down resistors to
ground are suggested. Since the driver inputs
are both TTL or CMOS compatible, any value
resistor less than 100KQ will suffice.

+10V
c,*

GND

GND
C,y

-10V

a)

Ab)

Figure 3. Charge Pump Waveforms
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Voo =+5V

Cy
O—+| = |Vpp Storage Capacitor

Vgg Storage Capacitor

oq]m

Vcc +5V

Lo 10V O Ca
+ ‘ = [Vpp Storage Capacitor
o G,
’lvss Storage Capacitor

Figure 4. Charge Pump Phase 3.

There are three basic types of driver circuits —
RS-232,RS-423, and RS-485. The RS-232 driv-
ers output a minimum of 5V level single—
ended signals (with 3KQ and 2500pF loading),
and can operate up to 120Kbps. The RS232
drivers are used in RS232 mode for all signals,
and alsoin V.35 mode where they are used as the
control line signals.

The RS-423 drivers output a minimum of 3.6V
level single—-ended signals (with 450Q loading)
and can operate up to 120Kbps. Open circuit
Voo and V. measurements may exceed the
+6V limitation of RS-423. The RS-423 drivers
are used in RS-449 and EIA-530 modes as RL
and LL outputs.

The third type of driver supports RS-485, which
is a differential signal that can maintain +1.5V
differential output levels with a worst case load
of 54Q. The signal levels and drive capability of

Figure 5. Charge Pump Phase 4.

the RS-485 drivers allow the drivers to also
support RS-422 requirements of +2V differen-
tial output levels with 100Q2 loads. The RS-422
drivers are used in RS-449 and EIA-530 modes
as clock, data, and some control line signals.

The RS-485—type drivers are also used in the
V.35 mode. V.35 levels require 0.55V signals
with aload of 100€2. In order to meet the voltage
requirements of V.35, external series resistors
with source impedance termination resistors
mustbe implemented to voltage divide the driver
outputs from O to +5V to 0 to +0.55V. Figure 6
shows the values of the resistor network and
how to connect them. The termination network
also achieves the 50Q to 150Q source imped-
‘ance for V.35. For applications that require
V.11 signals for clock and data instead of V.35
levels, omit the external termination networks.
All of the differential drivers, RS-485, RS-422,
and V.35 can operate up to SMbps.

Pin Label Mode: RS-232 V.35 RS-422 RS-485 RS-449 EIA-530
TDEC,~-TDEC, 0000 0010 1110 0100 0101 1100 1101

SD(a) tri-state RS-232 V.35- RS-422- RS-485— RS-422— RS-422-
SD(b) tri-state tri-state V.35+ RS-422+ RS-485+ RS-422+ . RS-422+
TR(a) tri-state RS-232 RS-232 RS-422- RS-485— RS-422- RS-422—
TR(b) tri-state tri-state tri-state RS-422+ RS-485+ RS-422+ RS-422+
RS(a) tri-state RS-232 RS-232 RS-422- RS-485~ RS-422- RS-422—
RS(b) tri-state tri-state tri-state RS-422+ RS-485+ RS-422+ RS-422+
RL(a) tri-state RS-232 RS-232 RS-422— RS-485— RS-423 RS-423
RL{b) tri~state tri-state tri-state RS-422+ RS-485+ tri-state tri-state
LL(a) tri—state RS-232 RS-232 RS-422~ RS-485— RS-423 RS-423
LL(b) tri-state tri-state tri-state RS-422+ RS-485+ tri-state tri-state
ST(a) tri-state RS-232 V.35— RS-422- RS-485— RS-422- RS-422-
ST(b) tri-state tri-state V.35+ RS-422+ RS-485+ RS-422+ RS-422+
TT(a) tri-state RS-232 V.35- RS-422— RS-485— RS-422— RS-422-
TT(b) tri-state tri-state V.35+ RS-422+ RS-485+ RS-422+ RS-422+

Table 1. SP503 Drivers
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+5V, 5%

IN5819

22F, 16V

221F (Vg decoupling)

All V¢ connections can be tied
together. Charge pump capacitors must
be placed as close to the package as
possible.

26
22uF ﬂ_
18V T 4
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1 Driver
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107Q

V.35 External
Driver Qutput
Termination Resistors

50Q
120Q

50Q

V.35 External
Receiver Input
Termination Resistors

Note: An external voltage of -5V, 5% is needed for the driver output termination resistors.
These V.35 termination resistors comply with all the parameters specified in CCITT
Recommendation V.35. For other termination configurations, please consuit factory.

Figure 6. Typical Operating Circuit
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Receivers

The SP503 has seven (7) independent receivers
which can be programmed for six (6) different
interface modes. One of the seven (7) receivers
(SCT) has an active-high enable control, as
shown in the Mode Diagrams.

Control for the mode selection is done via a 4—
bit control word that is independent from the
driver control word. The coding for the drivers
andreceiversisidentical. Therefore, if the modes
for the drivers and receivers are supposed to be
identical in the application, the control lines can
be tied together.

Like the drivers, the receivers are pre-arranged
for the specific requirements of the interface. As
the operating mode of the receivers is changed,
the electrical characteristics will change to sup-
port the requirements of clock, data, and control
line receivers. Table 2 shows a summary of the
electrical characteristics of the receivers in the
different interface modes. Unused receiver in-
puts can be left floating without causing oscilla-
tion. To ensure a desired state of the receiver
output, a pull-up resistor of 100KQ to +5V
should be connected to the inverting input for a
logic low, or the non—inverting input for a logic
high. For single-ended receivers, a pull-down
resistor to ground of 5KQ is internally con-
nected, which will ensure a logic high output.

There are three basic types of receivers —
RS-232, RS-423, and RS-485. The RS-232
receiver is a single—ended input with a threshold
of 0.8V to 2.4V. The RS-232 receiver has an
operating voltage range of +15V and can re-
ceive signals up to 120Kbps. RS-232 receivers
are usedin RS-232 mode forall signal types, and
in V.35 mode for control line signals.

The RS-423 receivers are also single—-ended but
have an input threshold as low as £200mV. The
inputimpedance is guaranteed to be greater than
4KQ, with an operating voltage range of £7V.
The RS-423receivers can operate up to 120K bps.
RS-423 receivers are used for the IC signal in
RS-449 and EIA-530 modes, as shownin Table 2.

The third type of receiver supports RS-485,
which is a differential interface mode. The
RS-485 receiver has an input impedance of
15KQ and a differential threshold of £200mV.
Since the characteristics of an RS-422 receiver
are actually subsets of RS485, the receivers for
RS-422 requirements are identical to the
RS-485 receivers. RS-422 receivers are used in
RS-449 and EIA-530 for receiving clock, data,
and some control line signals. The RS-485
receivers are also used for the V.35 mode. V.35
levels require the +0.55V signals with a load of
100Q. In order to meet the V.35 input imped-
ance of 10092, the external termination network
of Figure 6 mustbe applied. The threshold of the
V.35 receiver is £200mV. The V.35 receivers

Pin Label Mode: RS-232 V.35 RS-422 RS-485 RS-449 EIA-530
RDEC,—RDEC, 0000 0010 1110 0100 0101 1100 1101
RD(a) Undefined RS-232 V.35~ RS-422- RS-485— RS-422- RS-422—
RD(b) Undefined 15KQ to GND V.35+ RS-422+ RS-485+ RS-422+ RS-422+
RT(a) Undefined RS-232 V.35— RS-422— RS-485~ RS-422~ RS-422-
RT(b) Undefined 15KQ to GND V.35+ RS-422+ RS-485+ RS-422+ RS-422+
CS(a) Undefined RS-232 RS-232 RS-422— RS-485- RS-422- RS-422~
CS(b) Undefined 15KQ to GND | 15KQ to GND RS-422+ RS-485+ RS-422+ RS-422+
DM(a) Undefined RS-232 RS-232 RS-422- RS-485— RS-422— RS-422-
DM(b) Undefined 15KQ to GND | 15KQ to GND RS-422+ RS-485+ RS-422+ RS-422+
RR(a) Undefined RS-232 RS-232 RS-422~ RS-485— RS-422— RS-422—
RR(b) Undefined 15KQ to GND | 15KQ to GND RS-422+ RS-485+ RS-422+ RS-422+
IC(a) Undefined RS-232 RS-232 RS-422- RS-485— RS-423 RS-423
IC(b) Undefined 16KQ to GND | 15KQ to GND RS-422+ RS-485+ 15KQ to GND | 15KQ to GND
SCT(a) Undefined RS-232 V.35— RS-422- RS-485— RS-422— RS-422—
SCT(b) Undefined 15KQ to GND V.35+ RS-422+ RS-485+ RS-422+ RS-422+

Table 2. SP503 Receivers
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can operate up to SMbps. All of the differential
receivers can receive data up to SMbps.

Decoder

The SP503 has the ability to change the inter-
face mode of the drivers or receivers via an 8-bit
switch. The decoder for the drivers and receiv-
ers is not latched; it is merely a combinational
logic switch. The codes shown in Tables I and
2 are the only specified, valid modes for the
SP503. Undefined codes may represent other
interface modes not specified or random outputs
(consult the factory for more information). The
drivers are controlled with the data bits labeled
TDEC,~TDEC,. The drivers can be put into tri-
state mode by writing 0000 to the driver decode
switch. The receivers are controlled with data
bits RDEC,-RDEC,; the code 0000 written to
the receivers will place the outputs in an unde-
termined state. All receivers, with the exception
of SCT, do not have tri-state capability; the
outputs will either be high or low depending
upon the state of the receiver input.
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_ MODE: RS-232 .
DRIVER RECEIVER
TDEC3 |TDEC, |TDEC4| TDECy| RDEC3 |RDEC, |RDEC4 | RDEC
0 0 1 0 0 0 1 0
" RD(a) 70 : : 14 TxD
RxD 1 < | {>‘ 61 SD(a)
RT(a) 37 ' 13 DTR
RxC 20 < : > 58 TR(a)
CS(a) 66 , 16 RTS
CTS 80 < I > 54 RS(a)
DM(a) 68 ! 17 RL
DSR 78 < : —l>—— 47 RL(a)
RR(a) 35 | 24 LL
DCD 19 < ' —DQ—— 51 LL(a)
IC(a) 39 : 22 ST
RI 21 < | k 42 ST(a)
SCT(a) 76 | — 23 STEN
SCT 79 ﬁﬁ : 15 TxC
SCTEN 7 — | k 63 TT(a)
] +— 6 TTEN
RECEIVERS | DRIVERS
STEN ST |TTEN| TT |SCTEN| SCT
1 Disabled 1 Disabled 1 Enabled
0 Enabled 0 Enabled 0 Disabled
Figure 7. Mode Diagram — RS-232
Cinav
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MODE: V.35
DRIVER RECEIVER
TDEC, [TDEC, [TDEC,| TDEC,| RDEC5 [RDEC, [RDEC, | RDEC,
1 1 1 0 1 1 1 0
RD(a) 70 — [ 14 TxD
RD 1 ] I _{z_ 61 SD(a)
| — 59 SD(b)
RD(b) 71 —]
RT(a) 37 — I 13 DTR
RT(b) 38 — I 16 RTS
CS(a) 66 | > 54 RS(a)
CTS 80 < | 7 AL
DM(a) 68 | > &7 L@
DSR 78 ~~< '
| 24 LL
RR(@) 35 I > _ 51 LL(a)
DCD 19 < |
22 ST
IC(a) 39 ' | 42 ST(a)
RI 21 < ! ‘ig— 44 ST(b)
| —— 23 STEN
SCT(a) 76 — |
15 TxC
SCT 79 —ﬁ I | 63 TT(a)
SCTEN 7 — ' ‘%— 65 TT(b)
SCT(b) 77 [ — 6 TTEN
RECEIVERS| DRIVERS
STEN ST TTEN TT SCTEN | SCT
1 Disabled 1 Disabled 1 Enabled
0 Enabled 0 Enabled 0 Disabled

Figure 8. Mode Diagram — V.35
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MODE: RS-422
DRIVER RECEIVER
TDEC3 [TDEC, [TDEC, | TDECq| RDEC5 |RDEC, [RDEC+ { RDECq
0 1 0 0 0 1 0 0
RD(a) 70 ——— I 14 TxD
—— | | 61 SD(a)
| 2—— 59 SD(b)
RD(b) 71 —
RT(a) 37 ' 13 DTR
RxC 20 —E ' X—-se TR(a)
| — 56 TR(b)
RT(b) 38 —| |
CS(a) 66 — | 16 RTS
— 52 RS(b)
CS(b) 67 — |
DM(a) 68 —] | 7 RL
DSR 78 — I —'Q:_ 47 RL@)
| — 45 RL(b)
DM (b) 69 —
| 24 LL
RR(a) 35 —
I ‘{X_ 51 LL(a)
RR(b) 36 — | v ST
IC(a) 39 — | | 42 sT@)
RI 21 —| | L 44 ST(b)
IC(b) 40 — : — 23 STEN
SCT(a) 76 — : | 15 TxC
SCT 79 — | 63 TT(a)
SCTEN 7 | ‘%“ 65 TT(b)
SCT(b) 77 : — 6 TTEN
RECEIVERS DRIVERS
STEN ST TTEN TT SCTEN SCT
1 Disabled 1 Disabled | 1 Enabled
0 Enabled 0 Enabled 0 Disabled

Figure 9. Mode Diagram — RS-422
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MODE: RS-449
DRIVER RECEIVER
TDEC3 |TDEC, [TDEC4| TDECy| RDEC4 |RDEC, |RDEC+ | RDEC,
1 1 0 0 1 1 0 0
RD(a) 70 —] I 14 TxD
RxD 1_E I %L 61 SD(a)
| — 59 SD(b)
RD(b) 71 —
RT(a) 37 — ' 13 DTR
| — 56 TR(b)
RT(b) 38 —| |
CS(a) 66 — I 16 RTS
CTS 80 — | B
52 RS(b)
CS(b) 67 —| | 17 RL
DM(a) 68 — |
DSR 78 — '
DM (b) 69 — | 24 LL
RR(a) 35 — | >—— 51 LL(a)
RR(b) 36 —| : 22 ST
IC(a) 39 | 4%— 42 ST@)
—— 44 ST(b)
Rl 21 _‘4<]_, | — 23 STEN
|
SCT(a) 76 — ' 15 TxC
SCT 79 — | 63 TT(a)
SCTEN 7 — | %— 65 TT(b)
SCT(b) 77 | — 6 TTEN
RECEIVERS . DRIVERS
STEN ST TTEN| TT |SCTEN| SCT
1 Disabled 1 Disabled 1 Enabled
0 Enabled 0 Enabled 0 Disabled

Figure 10. Mode Diagram — RS-449

S

o =)' d

IPEX

SIGNAL PROCESSING EXCELLENCE

99



MODE: RS-485
DRIVER RECEIVER
TDEC, [TDEC, | TDEC, | TDEC,| RDECg |RDEC, [RDEC; | RDEC,
0 1 0 1 0 1 0 1
RD(a) 70 —] | ' 14 TXD
RxD 1-@ | _{X— 61 SD(a)
| L 59 SD(b)
RD(b) 71 —]
RT(a) 37 — | 13 DTR
RxC 20 | I %_ 58 TR(a)
I — 56 TR(b)
RT(b) 38 — |
CS(a) 66 —| | 16 RTS
CTS 80 — X* 54 RS(a)
| — 52 RS(b)
CS(b) 67 —| | |
DM(a) 68 —| | 17 AL
| X— 47 RL(a)
DSR 78 | ~ 45 RL(b)
DM (b) 69 —
| 24 LL
RR(a) 35 —
| X— 51 LL(a)
RR(b) 36 — |
22 ST
IC(a) 39 — | | 42 ST(a)
Rl 21 — | A—%— 44 ST(b)
IC(b) 40 ] : — 23 STEN
|
SCT(a) 76 — | 15 ThG
SCT 79 — | 63 TT(a)
SCTEN 7 — | — 65 TT0)
SCT(b) 77 | 6 TTEN
RECEIVERS DRIVERS
STEN ST TTEN TT SCTEN SCT
1 Disabled 1 Disabled 1 Enabled
0 Enabled 0 Enabled 0 Disabled

Figure 11. Mode Diagram — RS-485
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MODE: EIA-530
DRIVER RECEIVER
TDEC3 [TDEC, |TDEC, | TDECj| RDEC5 |RDEC, |RDEC+ | RDECy
1 1 0] 1 1 1 0 1
RD(a) 70 — | 14 TxD
RxD 1_§ l __Q:_ 61 SD(a)
I — 59 SD(b)
RD(b) 71 —
RT(a) 37 — ' 13 DTR
RXC 20 —gE, ! __{X— 58 TR(a)
| — 56 TR(b)
RT(b) 38 —| ,
CS(a) 66 — | 16 RTS
52 RS(b)
CS(b) 67 — [ 17 AL
DM(a) 68 — I 4
E I > 47 RL(a)
DSR 78 — |
DM (b) 69 — | 24 LL
RR(a) 35 — [ >— 51 LL(a)
RR(b) 36 —| : 22 ST
— 44 ST(b)
RI 21 < | L 23 STEN
|
SCT(a) 76 ~———; I 15 TxC
SCT 79 — | 63 TT(a)
SCTEN 7 — | ‘%— 65 TT(b)
SCT(b) 77 | — 6 TTEN
RECEIVERS DRIVERS
STEN ST TTEN TT SCTEN | SCT
1 | Disabled 1 |Disabled 1 Enabled
0 Enabled 0 Enabled 0 Disabled
Figure 12. Mode Diagram — EIA-530
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SP502/SP503 EVALUATION BOARD
The SP502/SP503 Evaluation Board (EB) Is
designed to offer as much flexibility to the user
as possible. Each board comes equipped with an
80-pin QFP Zero- Insertion socket to allow for
testing of multiple devices. The control lines
and inputs and outputs of the device can be
controlled either manually or via a data bus
under software control. There is a 50-pin con-
nector to allow for easy connection to an exist-
ing system via a ribbon cable. There are also
open areas on the PC board to add additional
circuitry to support application-specific require-
ments.

Manual Control

The SP502/SPS03EB will support both the
SP502 or SP503 multi-mode serial transceiv-
ers. When used for the SP502, disregard all
notation on the board that is in (brackets) . The
SP502 has a half-duplex connection between
the RxT receiver and the TT driver. Due to this
internal connection, the RxT receiver inputs can
be accessed via the TT(a) and TT(b) pins. If the
user needs separate receiver input test pins,
jumpers JP1 and JP2 can be inserted to allow for
separate receiver inputs located at SCT(a) and
SCT(b). The corresponding TTL output for this
receiver is labeled as SCT. This test point is tied
to pin 79 of the SP502 or SP503. Pin 7 of the
evaluation board is connected to the DIP switch,
and is labeled as (SCTEN). When used with the
SP502, this pin should be switched to a low
state. When the evaluation board is used with
the SP503, pin 7 is a tri-state control pin for the
SCT receiver.

The transceiver I/O lines are brought out to test
pins arranged in the same configuration as shown
elsewhere in this data sheet. A top layer
silk-screen shows the drivers and receivers to
allow direct correlation to the data sheet. The
transmitter and receiver decode bits are tied
together and are brought out to a DIP switch for
manual control of both the driver and receiver
interface modes. Since the coding for the drivers
and receivers is identical, the bits have been tied
together. The DIP switch has 7 positions, four of
which are reserved for the TDEC/RDEC control
and the other three are used as tri-state control
pins. The labels that are in [brackets] apply only

to the SP503, If a logic one is asserted, the
corresponding red LED will be lit. If a zero is
asserted, the corresponding red LED will not be
lit.

Software Control

A 50-pin connector brings all the analog and
digital I/Olines, V., and GND to the edge of the
card. This can be wired to the user’s existing
design via a ribbon cable. The pinout for the
connector is described in the following section.
When the evaluation board is operated under
software control, the DIP switch should be set
up so that all bits are low (all LEDs off). This
will tie 20KQ pulldown resistors from the in-
puts to ground and let the external system con-
trol the state of the control inputs.

Power and Ground Requirements

The evaluation board layout has been optimized
for performance by using basic analog circuit
techniques, The four charge-pump capacitors
must be 22F (16V) and be placed as close to the
unit as possible; tantalum capacitors are sug-
gested. The decoupling capacitor must be a
minimum of 1yF; depending upon the operating
environment, 10uF should be enough for worst
case situations. The ground plane for the part
must be solid, extending completely under the
package. The power supplies for the device
should be as accurate as possible; for rated
performance 5% is necessary. The power sup-
ply current will vary depending upon the se-
lected mode, the amount of loading and the data
rate. As a maximum, the user should reserve
200mA for I.. The worst-case operating mode
is RS485 under full load of six (6) drivers
supplying 1.6V to 54Q loads. The power and
ground inputs can be supplied through either the
banana jacks on the evaluation board (Red =V

= +5V+5%; Black = GND) or through the con-
nector.

For reference, the 80-pin QFP Socket is a
TESCO part number FPQ-80-65-09A. The
50-pin connector is an AMP part number
749075-5.
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Figure 13. SP502/503 Evaluation Board Schematic
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EDGE DUT PIN EDGE DUT PIN
CONNECTOR DESCRIPTIONS CONNECTOR DESCRIPTIONS
01 TxD (pin 14) -TTL Input — Transmit 13 RD(a) (pin 70) - Analog In — Receive
data; source for SD(a) and SD(b) out- data, inverted: source for RxD.
puts. 14 DM(b) (pin 69) — Analog In — Data
02 DTR (pin 13) — TTL Input ~ Data mode, non—inverted; source for DSR.
tTeg?g;lal 1t‘ea(tly: source for TR(a) and 1S DMf(a) (pin 68) — Analog In — Data
outputs. mode, inverted; source for DSR.
03 ST/TT (pin 6) -TTL Input — ST/TT . ~ i
select pin; enables ST drivers and dis- 16 ii(;)rfg;:?l?e Itej(xil-lzl(;)fr CI: fofé?%gto
ables TT drivers when high. Disables ’ ’ )
ST drivers and enables TT drivers when 17 CS(a) (pin 66) — Analog In — Clear to
low. send, inverted; source for CTS.
04 DEC,/RDEC, (pin 5) — TTL Input - 18 TT(b) (pin 65) — Analog Out —
Transmitter/Receiver decode register. Terminal timing, non-inverted:
05 TDEC,/RDEC, (pin 4) - TTL Input - sourced from TxC input.
Transmitter/Receiver decode register. 19 TT(a) (pin 63) — Analog Out -
06 TDEC./RDEC (pin 3) — TTL Input Terminal timing; inverted: sourced
1 1 - - i
Transmitter/Receiver decode register. from TxC input.
. 20 TR(a) (pin 58) — Analog Out — Termi-
07 TDECyRDEC (pin 2) — TTL Input — . .
Transmitter/Receiver decode register. nal ready, inverted; sourced from DTR.
. . 21  TR(b) (pin 56) — Analog Out — Termi-
08 g;;?; (Slz)lsri e) d_f';% lg]gt(g?ta;ggg)‘g nal ready; non—inverted; sourced from
inputs. _ DTR'
. ’ 22 SD(a) (pin 61) — Analog Out — Send
09 CTS (pin 80) - TTL Output — Clear to : .
send; sourced from CS(a) and CS(b) data, inverted; sourced from TxD.
inputs. 23 SD(b) (pin 59) — Analog Out — Send
10 RxT (pin 79) — TTL Output — RXT; data; non-inverted; sourced from TxD.
sourced from TT(a), TT(b) inputs. 24  RS(a) (pin 54)—Analog Out—Ready to
11 DSR (pin78)— TTL Output — Data set send; inverted; sourced from RTS.
ready; sourced from DM(a) and DM(b) 25 RS(b) (pin 52) — Analog Out — Ready
nputs. to send, non-inverted; sourced from
12 RD(b) (pin 71) — Analog In — Receive RTS.
data, non—-inverted; source for RxD.
Cinav
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CONNECTOR

26

27

28

29

30
31
32

33

34

35

36

37

38

DUT PIN
DESCRIPTIONS

ST (pin 22) — TTL Input — Send Tim-
ing; source for ST(a) and ST(b) out-
puts. SP503 only.

STEN (pin 23) — TTL Input — Driver
enable control pin; active low. SP503
only,

SCT(a) (pin 76) — Analog Input — In-
verting; input for SCT receiver; SP503
only.

SCT(b) (pin 77) — Analog Input—Non—
inverting; input for SCT receiver.
SP503 only.

Ve — +5V for all circuitry.
GND — signal and power ground.

LL(a) (pin 51) — Analog Out — Local
loopback, inverted; sourced from LL.

LL(b) (pin 49) — Analog Out — Local
loopback, non—inverted sourced from
LL.

RL(a) (pin47) — Analog Out — Remote
loopback; inverted; sourced from RL.

RL(b) (pin45) — Analog Out — Remote
loopback; non—~inverted; sourced from
RL.

ST(b) (pin 44) — Analog Out — Send
timing, non—inverted; sourced from
TxC.

ST(a) (pin 42) — Analog Output —Send
timing, inverted; sourced from TxC.

IC(b) (pin 40) — Analog In — Incoming
call; non—inverted; source for R1.

EDGE DUT PIN
CONNECTOR DESCRIPTIONS
39 1C(a) (pin 39) — Analog In — Incoming

40

41

42

43

44

45

46

47

48

49

50

call; inverted; source for R1.

RT(b) (pin 38) — Analog In — Receive
timing, non—inverted; source for RxC.

RT(a) (pin 37) — Analog In — Receive
timing; inverted; source from RxC.

RR(b) (pin 36) — Analog In — Receiver
ready; non—inverted; source for DCD.

RR(a) (pin 35) — Analog In — Receiver
ready; inverted; source for DCD.

LL (pin 24) — TTL Input — Local
loopback; source for LL(a) and LL(b)
outputs.

Rl (pin 21) — TTL Output — Ring
indicator; sourced from IC(a) and IC(b)
inputs.

RxC (pin 20) — TTL Output — Receive
clock; sourced from RT(a) and RT(b)
inputs.

DCD (pin 19) — TTL Output — Data
carrier detect; sourced from RR(a) and
RR(b) inputs.

RL (pin 17) — Analog Out — Remote
loopback; source for RL(a) and RL(b)
outputs.

RTS (pin 16) — TTL Input — Ready to
send; source for RS(a) and RS(b) out-
puts.

TxC (pin 15) — TTL Input — Transmit .
clock; source for TT(A) and TT(B)
outputs.
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ORDERING INFORMATION

Model Temperature Range Package Types
SP503CF 0°C to +70°C 80-pin QFP
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B DTE and DCE configurations with
the SP503

B Connecting the SP503 to a DB-25
connector in DTE and DCE modes

W Implementing V.35 with the SP503

B Creating extra single-ended and
differential channels with the SP503
using the SP310A and SP485

B Using external supplies with the SP503

Due to its flexibility and programmability,
the SP503 has been finding its way into
many new networking products. The SP503
offers an excellent replacement for discrete
solutions on X.25 implementations for frame
relay systems, muiti-protocol routers and
other WAN products where many designs
run various modes such as RS-232,
RS-422, V.35 or V.36.

For RS-232, the older bipolar 1488 and
1489 parts, or even the newer MAX230 or
SP230 series have traditionally been used.
For RS-422 or RS-485, the 26LS31,
26L.S32, 3488, and 3489 have been seenin
many designs. These parts have been also

used for V.35 but with external termination
resistors. For a typical design, four RS-232
chips would be used for a complete
RS-232 port, four RS-422 chips for an
RS-422 port and four chips for V.35 with an
external resistor network. Port programma-
bility would require relays or switches so
that software lines can control whether
RS-232 is active or RS-422 is active. The
relays increase board capacity as well as
cost to the design.

The SP503 solves board space and cost
problems by offering a single packaged part
that supports various protocols and also
offers software programmability to the port.
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DTE and DCE configurations
with the SP503

The SP503 has designated signals such as "Trans-
mit Data", "Clear-to-Send", etc.which design-
ers can easily allocate the appropriate SP503
transceivers for the corresponding signals. The
data signals specified in the EIA standards and
CCITT are referenced in the SP503 datasheet as
DTE. Some customers have wondered if they
can use the SP503 for DCE applications.
Although it can be confusing at first glance, the

DCE implementation is the mirror image of the
DTE side. For the DTE, TxD is a driver which
drives the data to RxD, a receiver, on the DCE
side. TxC or TT is a driver on the DTE side
which drives the clock signal to the RxC re-
ceiver on the DCE side.

The next three pages illustrate the CCITT signal
allocations from the SP503 in either DTE or
DCE to the DB-25 connector. As shown, it is
possible to use a DB-25 connector for the vari-
ous protocols offered by the SP503.

DB-25 Connector Pin Assignments for Various Protocols

1 shield shield shield shield  CCITT# 101 CCITT# 101
2 TxD TxD(A) SD(A) T(A) 103(A) 103(A)
3 RxD RxD(A) RD(A) R(A) 104(A) 104(A)
4 RTS RTS(A) RS(A) C(A) 105 105(A)
5 CTS CTS(A) CS(A) - 106 106(A)
6 DSR DSR(A) DM(A) - 107 107(A)
7 Signal GND Signal GND  Signal GND Signal GND 102 102
8 DCD RLSD(A) RR(A) I(A) - 109 109(A)
9 - RxC(B) RT(B) - 115(B) 115(B)
10 — RLSD(B) RR(B) 1(B) — 109(B)
11 - TxC(B-DTE) TT(B) - 113(B) 113(B)
12 DCD (2nd) TxCC(B-DCE) ST(B) S(B) 114(B) 114(B)
13 CTS (2nd) CTS(B) CS(B) - - 106(B)
14 TxD (2nd) TxD(B) SD(B) T(B) 103(B) 103(B)
15 TxCC (DCE) TxCC(A-DCE) ST(A) S(A) 114(B) 114(B)
16 RxD (2nd) RxD(B) RD(B) R(B) 104(B) 104(B)
17 RxC RxC(A) RT(A) - 115(A) 115(A)
18 LL LL LL - - 141
19 RTS (2nd) RTS(B) RS(B) C(B) - - 105(B)
20 DTR DTR(A) TR(A) — - -
21 RL RL RL - - 140
22 RI DSR(B) DM(B) - - 107(B)
23 SRS DTR(B) TR(B) - - -
24 TxC (DTE) TxC(A-DTE) TT(A) - 113(A) 113(A)
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DTE-DCE flexibility with the SP503 on a DB-25 serial port

SP503 oW 51
SD(B)
DTE oA & 17
TT(B) €5
Config. TRAEE
14 TRB) 2
TxD TxD RS(A)E4
™*@C 18 yyc RS(B) 55
DT 11: DTR 2323; 71
RT(A)BL
RTS " RTS ATE)
ScC Apo <F Lok
X RxC CS(B)
o 13 e 80 crs e
CTS 3Y "(; g 1 DCD DM(A)E
4 q Mi
oo "8 ad B psr SDCT‘:\)) S
i 3; RI SCT(EIZ
SE| 1C(A)
L L 2 iET IC(B) ’
"0"=DTE | ¥ Py e ke
"{" = DCE ST ST(A) 2
ST(B)|
AL
7 L) il
RDECO >
RDEC1 >
RDEC2 >—
RDEC3 >-
TDECO >
TDEC1 >—
TDEC2 > .
TDEC3 > DB-25
Connector
21 3{ 4
-3
L}—;‘ ) > 16
TXC —- 17
3pmR L 0
16l qrs K —= 22
L RxD . > 2
20/ pyc :53
80 cTS 14
19 pep -y
nsp > 4
7251 RI >
=4 LL - 23
WrL
22 st 21
SP503 t 180
DCE t 15
Config. ® >;§
> 7
1

21
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Driver / Receiver Connections to a DB-25 Connector

DTE Mode
Drivers |SP503CF o
TxD|
14 59
DTR ; 28
131 56
54
RTS)
———qg' 52 Male
63 Connector
TxC )
e o . )
o 42 ®
ST
S =
—o
S~ o
— Ry -
4
17 —5—-— —
. [ox] —0—
24 49 il
: —@
Receivers 70 o
— BxD i
1 7 ®
‘ 4
RxC| b @
20 28 . @
CTS b—5 °
80 67 —0— o
68
DSH ¥ L
78 69— L
- to pin 22 for non-R$232 L 2
DO " " ®
19
@-
R R ) R
— % 40_RI used for RS232 only \‘ / -
76
SCT
S 77
Cinav

114 VipUA

SIGNAL PROCESSING EXCELLENCE



Driver / Receiver Connections to a DB-25 Connector

DCE Mode
TXD(A) 7 35°3CF Receivers
TxD(B) 71 %3—
TXC(A) 37 _»
TXC(B) 38 %C——
Formal RTS(A) 66| J
male 1
ema RIS(E) 67 goIS——
Connector DTRA)
R 68
N = 1 DSR
o w DTR(B) 69 Ee———
LL 35
g DCD
36'——19
RL 39 )
9 RI
_42 ”
;D
scT
........ i S
RxD(A) 61 .
g Drivers
RXD(B) 59 qTfQ—-
DSR(A) 5|
I to pin 22 for non-RS232. 56 ?3&-
— CTS(A) 54,
CTS(B). 52 BI§——16
| RxC(A) 63 G
RXC(B) 6 .15L__.
1 SCT(A) 4 o
: ST
SCT(B) 44 —22
RI al AL
_'__4&__'17
DCD(A) 51 : L
DCD(B)* 49 54———

R — * The non-inverting LL driver output is not a
—_— valid driver output for RS-449 and EIA-530.
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SP503 V.35 External Termination
Resistors

V.35 implementation requires external resistors
to be connected to the driver outputs and re-
ceiver inputs. The resistors are needed for
reducing signal levels and maintaining input
and output impedance levels that conform to
CCITT Recommendation V.35. The drawings
below offer both receiver input termination and
driver output termination configurations that
will comply to V.35.

As you may know, the termination resistors are
for V.35 mode only and have to be disconnected
when another mode is programmed. There are
a few ways to connect and disconnect the net-
work. One method is to add a daughter-card
option slot onto the main printed circuit board
where the SP503 is mounted. This allows the
user to add a mini-PC card that contains the V.35

network to be connected to the driver outputs
and receiver inputs. Another method is to
implant the V.35 network into a cable if the user
requires conversion cables to switch from one
protocol to another. For example, if the serial
port has a DB-25 connector and requires an
1SO-2593 connector for V.35; a DB-25 to
ISO-2593 conversion cable containing the V.35
network is connected to the port.

Of course this method will not allow program-
mability to the serial port if the user wants to run
various protocols to that port. Toactively switch
protocols by software control, you can use ana-
log switches orrelays. Sipex recommends using
low-ON resistance analog switches, such as
Siliconix DG643°analog switches for the driver
outputs, and solid-staterelays such asthe AT&T
LH1514¢€ for the receiver inputs. See opposite
page for an example of the SP503 V.35 configu-
ration.

A
50Q
120Q
—_— 50Q
B [

Zsource = 97 [90€2 to 110Q2]
Zsc = 148Q [135€2 to 165Q2]

V.35 Receiver Input Termination Resistor Network

20082

232Q

232Q
-5V +5% 107Q

Typical values
Zsource = 96Q  [50Q to 150Q2]
Zsc = 154Q [135Q to 165Q]

200€Q2

A
[ <«—
100Q2
LOAD
[ <

B

Vb =0.55V  [+0.44V to +0.66V]
Voc_orr = 0.0V [-0.6V to +0.6V]

V.35 Driver Output Termination Resistor Network
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SP503 Switching Configuration for V.35 Implementations

* Switches are Siliconix DG643DY analog switches.

*» Resistors are 1/8W, 1% tolerance.

 Solid-State Relays are AT&T, LH1514.

« External Supplies necessary are: Ve = +5V, V4 = +12V (for V+ on the DG643DY) and Vn = -5V,

+5V vy V-

A

Drivers

SP503CF

+|2v4 v.
2l s 12

V+ 8 V+
4

,
>
<R
8
S
a &

2

Driver Outputs & Recelver
are In DTE mode.

TXD (103)

&>

DG643

1
s |
e ||
|
(

Nw D =D D @

° G

<
=

(8>

1o pin 12 of the 74LS11 .H

ANRO0Q
\AJ
| P v
:> e ora
| Ses0 1
™*C | W
XU V- | 2000
15 010 T | B =
V+
-
ST 6}_L
@ n
) & >
RL 2 ]
— AL 15 3
17 914 16 4@topin120ﬂhe74LS11 B
LL . 10 pin 6 of the 74LS11
24 - J\]
Receivers ey A
Oo— 120Q
—RxD] LH1614 ; RxD (104)
1 o ol -+
r—O/O 500 @l
RxC =~ 5
20 e
—¢- A
oot <a]
__CT8| Cand 200
80 LH1514 ; RxC (115)
6 -095- =
500
-+ <e]
1
.to pin 6 of the 74LS11 r
1
Ltoo| s /\a
O 1200
LH1514 ; TxCC (114)
6] O =
FO-0 | 50
‘ <g]

(pins 3& 11)  RDECt & TDEC1
(pins 4 & 10) RDEC2 & TDEC2
(pins 5 & 9) RDEC3 & TDEC3

1/4

74LS11

Inputs

Sipex
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Typical Applications Questions
on the SP503

Can_the SP503 be used with external power

supplies? If so, is there a power up sequence?
The internal charge pump can be bypassed

through external supplies to V, and V. The
external voltage should be +10V for V and
-10V for V. The tolerance is £5%. The SP503
can be powered up in any order without latch-up
problems. The absolute minimum limit for the
external supplies is 7V and the absolute maxi-
mum limit is £10.5V.

What is the maximum input voltage applied to

the receiver input without damaging the SP503?
The receiver inputs can tolerate up to =16V in

any protocol without latching up the device.
Since RS-232 ranges from 5V to +15V; the
SP503 is well within the accepted range. It may
be worthwhile to include 15V clamping diodes
or transient voltage suppressors so that the re-
ceiver input will be held below +15V.

What is the maximum short-circuit voltage that
can be applied to a SP503 driver output?

The driver outputs can be shorted up to £16.0V
without causing damage to the driver. Between
the £16V range, the SP503 adheres to the RS-
232 short circuit current limit of 100mA and to
the RS-422/RS-423 limit at 150mA. Again,
transient voltage suppressors or clamping diodes
will protect the SP503 if exceeding the £16V
range is possible.

What is the state of the SP503 drivers and
receivers when the device is addressed with
0000?

The SP503 drivers are in a high impedance(over
IMQ) tri-state condition when "0000" is ad-
dressed. The receivers are not tri-stated and the
outputs are undefined. This means that they
could be floating to either a high or low level
depending on the previous state of the receiver
input prior to the 0000 addressing change. The
receiver input impedance is at 15kQ for "0000".

Can the SP503 be programmed for 7 drivers and
7 receivers in RS-423 mode?

The SP503 can be switched to RS-423 mode by
programming TDECS, TDEC2, TDECl, TDEC0
to "1000" for the drivers and RDEC, to "1000"
for the receivers. However, external supplies
must be used in order to drive RS-423. The
internal charge pump can only support up to
three RS-423 drivers and three RS-423
receivers.

What is the power dissipation in the SP503 and
in which mode does it consume the most power?

The SP503 dissipates approximately 400mW to
1.4W depending on the protocol. RS-485 mode
consumes the most power at 1.4W. For worst
case power dissipation, all seven drivers were
driven with a TTL signal and the outputs were
looped back into the receiver inputs to generate
a TTL output. All drivers and receivers were
active.

RS-232 0.418W
RS-422 0.970W
RS-485 1.382W
RS-449 0.959W
EIA-530 0.959W
V.35 1.055W

What is the state of the SP503 drivers and
receivers when the device is addressed with
11117

The address for "1111" is not used in the SP503.
If the SP503 is programmed for "1111", the
drivers are approximately 1.0V and at a high
impedance (approx. 9MQ). The receivers are
not tri-stated and the outputs are undefined. All
receiver inputs are at 15kQ input impedance.
The SP503 can receive a "1111" address while
V. is off. The supply current is approximately
S0mA (V. = +5V) while the address is at
"1, '
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In the RS-232 signal assignments for the DB-25
connector, where does the SP503 account for

Test Mode(TM) ?

For most RS-232 applications, the signals com-
monly used are TxD, TxC, RxD, RxC, RTS,
CTS, DSR, SG, DCD, DTR and Frame Ground.
In DTE mode; TxD, TxC, RTS, DTR are the
drivers and RxD, RxC, CTS, DSR, DCD are the
receivers. Since there are seven drivers and
seven receivers in the SP503, the designer can
easily use the SP503 for the above signals. Other
RS-232 applications will support diagnostic func-
tions such as LL (driver), RL (driver), and TM
(receiver) which may or may not require extra
transceivers depending if other signals are not
used. Since Test Mode (TM) is a receiver for
DTE designs, the Ring Indicator (RI) receiver in
the SP503 (pin 21) can be used for TM if Rl is not
used. Ifall the available drivers and receivers are
used in the SP503, then another RS-232 trans-
ceiver can be added. See page 120 and 121 for
suggestions on adding Sipex's RS-232 and RS-
485 transceivers.

Are the Schottky diodes used on Vece to Vss and

Vdd to C2- in the SP502 necessary for the
SP503?

Sipex has incorporated the Schottky diodes
needed in the SP502 into the SP503 in order to
protect against potential start up problems due to
fast rate of rise on V_( 1V/us) and overvoltage

to the TTL inputs. However, a negative voltage
(V,, -5V) applied to the receiver inputs while

the SP503 is powered off will cause start up
problems to the charge pump. In order to guard
against this condition, an external Schottky di-
ode should be placed from Vcc to Vdd to mini-
mize V. current injection to the IC substrate and
allow the charge pump to operate properly. See
page 93 Figure 6 - Typical Operating Circuit,
for diode connection schematic.

Can the SP503 be configured for V.36?
CCITT Recommendation V.36 is similar to RS-

449 where certain signals are RS-422 signals and
others are RS-423. Depending on different ap-
plications; "Transmit Data", "Terminal Timing",

"Request-to-Send", "Data Terminal Ready",
"Receive Data", "Transmit Clock", "Receive
Clock", "Clear-to-Send", "Data Carrier Detect”,
and "DataSet Ready" are specified as Category 1
Circuits where the protocol is RS-422 for rates
over 20kbps. All other circuits are Category 2
Circuits which are specified as RS-423 circuits.
Depending on particular signals, the SP503 can
be easily used for V.36.

When the two drivers, ST and TT, are in tri-state
mode, what will the driver outputs tolerate for
maximum short circuit voltages? And the re-
ceiver, SCT, input?

The driver outputs will tolerate up to £16.0V
without any damage to the circuit regardless of
whether or not ST and TT are in tri-state mode.
The tri-state circuitry does not affect the short
circuit protection on the driver outputs. The SCT
receiver input will tolerate up to £16.0V without
any damage to the input structure regardless of
whether or not SCT is in tri-state mode.

What does Sipex recommend for transient volt-

age suppression techniques for the SP503?
For our evaluation boards, Sipex uses transient

voltage suppressor ICs from ProTek Devices,
model numbers LCAO5C to LCA15C. The two
digits in the part number pertain to the rated
stand-off voltage, V., which is the maximum
working DC voltage appliedto the device. These
TVS devices are especially designed for serial
data communications because of their low ca-
pacitance and low impedance. Another recom-
mended manufacturer is AVX Corporation
TransGuard series of TVS components. AVX
offers a variety of surface mount back-to-back
diodes.

ProTek Devices * P.O. Box 3129 » Tempe, AZ.
85280 - 602-431-8101

AVX Corporation * Myrtle Beach, SC » 803-
448-9411

The drawing on page 122 shows the SP503
configured with the ProTek LCA12C TVS de-
vices to protect the drivers and receivers from
ESD and over-voltage.
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Creating extra RS-232 channels using the SP310A

1N5819

22uF 22uF
+5V ’ 2 1
27 26F3§| |—2:F|31 3 . 224F (l;;
SPSO3CF Voo Voo o, Olgp, G2Vl DL > 7
Drivers 61 = —
5 > 2
:8 > 14
= > 20
54 > 23
> —>» 4
23 > 19
> 24
&5 — 11
42
44
a7
» 21
45
! > 18
49
Receivers 70 -
RxD = > 3
pe= -> 16
> 17
= *
pos » 5
> 13
68
—>» 6
69
5
26 > 8
—>» 10
39 > 22
40
76
> > 15
z > 12
RDEC, RDEQ
(Pin 3 of DB-25 connector in
the SP503) 0.1uF  0.1uF 0.1pF SP310ACT DTE configuration.
1\7/l l;' Dj l_'el 7 OAuF
oc V+ -
ct+ “oor P
ON/OFF - l__l_
12 15 -
1 8
™ 14 s
13
10 9
Cirnav
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Creating extra differential channels using the SP485

1N5819
=P &
22uF
SP503CF Voo 230026(:”3%1622;8 Cz?iss‘g‘al_fl_ 7
Drivers 61 = =
56 > 20
6 > 23
54 > 4
52 > 19
63 > 24
65 > 11
42
44
47 > 21
45
51 > 18
49
Receivers 70 >
RxD 7 : 3
@ - 17
38 > 9
& > 5
67 — 13
e > 6
69
35 > 8
36 .
a0 >
40
76 > 15
77 > 12
TDEC, TDEC, :
-* T 10 DB-25 connector in
DTE configuration.
+5V <
A
4 » 25
]
3
1 DE
RDEC, RO
—> 21
(pin 3 of the SP503) RE
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Using Transient Voltage Suppressors with the SP503

22uF

31 25

1N5819
22pF

27 26

Drivers
TxD|

02- Vee
SP503CF

Voo Ci+ C1'
Vss

14

DTH

—9
Y Y

13

RTS

®
YYvY

16

TxC

e
\ 20 }

15114| 131 12| 11

15

ST

ProTek Devices
LCA12C

22

RL

17

LL

24
Receivers
RxD

1

RxC

Yy

20

CTS

vYyY

80

DSR

YY

15] 14} 13| 12| 11 1OT

g~

78

DCD

ProTek Devices

LCA12C

19

RI

21

SCT

79

* - Please note that the ProTek transient

voltage suppressors should also be con-
nected to the other SP503 drivers and re-

ceivers in the same configuration as shown
above.
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ORDERING INFORMATION

Model Temperature Range Package Types
SP503CF 0°C to +70°C 80-pin QFP
Cirnawv
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g

\

k)
WAN Multi-Mode Serial Transceiver

B +5V Only
B Seven (7) Drivers and Seven (7) Receivers
M Driver and Receiver Tri-State Control
H Reduced V.35 Termination Network
B Pin Compatible with the SP503
H Software Selectable Interface Modes:

-RS-232E (V.28)

-RS-422A (V.11, X.27)

-RS-449

-RS-485

-V.35

-EIA-530

-EIA-530A

-V.36

DESCRIPTION...

The SP504 is a single chip device that supbofts eught@) of the most popular serial interface
standards for Wide Area Network Coﬁhec\tlwtyk‘Th“eMSPISM is fabricated using a low power
BiCMOS process technology, and wicon’p@t:atesa Sapex patented (5,306,954) charge pump
allowing +5V only operation. Seven.(7 \drlvers\ani§even (7) receivers can be configured via
software for any of the above wfterfa“ég m‘edes “at any time. The SP504 requires only one
external resistor per V.35 driver for”‘comphant V35 operation.

/’XV\\,, l ’3 "adhr, 16v
% e

L
22yF, 16V ’f - Py Charge Pump | 220F, SWITCHABLE V.35
22uF, 16V = /'—:L —— TERMINATION RESISTOR
= NETWORKS
RxD & Q

DTR

Sipex 125
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SPECIFICATIONS

Typical @ 25°C and nominal supply voltages unless otherwise noted.

MIN.

TYP.

MAX.

CONDITIONS 7,

LOGIC INPUTS
VIL
V&L

2.0

0.8

LOGIC OUTPUTS

VOL
VQli

24

0.4

RS-485 DRIVER
TTL Input Levels

Vi

Vi

Outputs

High Level Output
Low level Output
Differential Output
Balance

Offset

Open Circuit Voltage
Output Current
Short Circuit Current
Transition Time
Transmission Rate
Propagation Delay

tohL
PLH

2.0

-0.3
+1.5

28.0

+0.2
+2.5

+250

100
100

0.8

+6.0

+5.0

— Ny
R, _54Q“bL~50pF
| \LVrJ Vb

;

-549

K

s T\érmmated in 7V to +12V

“Rise/fall time, 10%-90%
R =540

Figures 3a and 5; Ry =54Q
Cg =50pF

RS-485 RECEIVER
TTL Output Levels
Vou

Von

Input

High Threshold
Low Threshold
Common Mode Range
High Input Current
Low Input Current
Receiver Sensitivity

Input Impedance

Transmission Rate e

Propagation Delay / £
Lo Vs
torm S S S

2.4

+0.2
7.0,

(@)-(b)
(a)-(b)

Refer to Rec. input graph
Refer to Rec. input graph
Over -7V to +12V common
mode range

Figures 3a and 7; A is invert-
ing and B is non-inverting.

V35DRIVER <_ .
TTL Input Levels .
Vi TN,
Vin
Outputs / SN
leferer}t”a al @utpgt’ .
Source‘impedaﬁce S
Short-ercurt Impeﬁgnce

)/oltage@u ut O?fset 7
7 Transmoh T
Tréngmi‘ss ;jn Rate
‘P[opagayon Delay
HL *»%"‘\»
PLEN

g

100
150

40

200
200

0.8

+0.66
150
165

+0.6

Volts
Volts

Volts

ns
Mbps

ns
ns

R, =100Q

Vour = +2V to —2V; w/ 150Q
termination to GND.

R, =100Q

Figures 3b and 5
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SPECIFICATIONS (Continued)

Typical @ 25°C and nominal supply voltages unless otherwise noted.

MIN.

TYP.

MAX.

UNITS

CONDITIONS:,

V.35 RECEIVER
TTL Output Levels
VoL
Vou
Input
Differential Threshold
Input Impedance
Short-Circuit Impedance
Transmission Rate
Propagation Delay

tPHL

2.4

02

920
135

100
150

200
200

04 -

+0.2
110
165

Volts
Volts

Volts

Mbps

F|gure 3b and 7 A IS invert-

PLH
RS-422 DRIVER
TTL Input Levels
gm
Outp'ﬁts
Differential Output
Open Circuit Voltage Vo
Balance
Offset
Short Circuit Current
Power Off Current
Transition Time
Transmission Rate
Propagation Delay

2.0

+2.0

ing and B is' npn inverting.

- V)

=0V
=0V,V,, =025V
Rlse/fall tlme 10%-90%
R, =100Q

Common Mode Range
High Input Current
Low Input Current

s

tonL Figure 3a and 5;
o Rpiee=100Q
RS-422 RECEIVER
TTL Output Levels
VoL
Von
Input
High Threshold (a)-(b)
Low Threshold (a)-(b)

Refer to Rec. input graph
Refer to Rec. input graph

% 4
Sy

Input Impedance ) KQ
Transmission Rate " 10 Mbps
Propagation Delaye LA A gy,
ton - ! g 100 ns Figure 3a and 7; A is invert-
torn 100 ns ing and B is non-inverting.
0.8 Volts
Volts
Higﬁ“tevd Qutputw +5.0 +15 Volts R, =3KQ, V,=0.8V
’LowLevé; Output ™ -15.0 -5.0 Volts R =3KQ, V,=2.0V
/ Open’ Circuit Voltagé -15 +15 Volts
e g"Elhor‘g:('.)nrgéu;t Current +100 mA Vour = 0V
- Power @ff Impedance 300 Q V=0V, V=120V
Slew, Rate 30 Vips R,=3KQ, C, = 50pF
Transmon Tlme 1.56 us R, =3KQ, C, =2500pF

between +3V

Cirma
oI

Corporation
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SPECIFICATIONS (Continued)

Typical @ 25°C and nominal supply voltages unless otherwise noted.

80—pin QFP
| |

MIN. TYP. MAX. UNITS CONDITION§L
RS-232 DRIVER .
Transmission Rate 120 Kbps R,=3KQ, C, =25
Propagation Delay P MWWN,M
oL 2 8 uS Measured fr from 1. 5Vo iy
tory 2 8 uS | to50%ot VOUT,““RWSKQ
RS-232 RECEIVER y ™ o
TTL Output Levels / VAN 3
.,
v 2.4 o4 Votte ’; /oo
Inputo : ' o "*»»» ™~ ij NS
High Threshold 17 | 30 voits | . 4
Low Threshold 0.8 1.2 Volts,_| Sl
Receiver Open Circuit Bias | 0 +2.0 Volts ™ N/
Input Impedance 3 5 7 Q o — )
Transmission Rate 120 Kb . 7 ot
Propagation Delay A
o 1 },«’"'”‘ ™, MS asured from 50% of Vin
to 1 . \M§ \ 0.5V of Vo,
RS-423 DRIVER \\ ~ v
TTL Input Levels T——
Vi 0.8 . s Molts, |/
oo 2.0 A ol
utput <
High Level Output +3.6 Nféte\ L \\ng;s R =450Q
Low Level Output -6.0 f =86 ts R, =450Q
Open Circuit Voltage +4.0 ¢] ~z6. \ “Volts
Short Circuit Current ™ E Q\ “ N/ mA Vour =0V
Power Off Current o 100~ N, HA Vee =0V, Vg r= £0.25V
Transition Time YN \\52;&\ ./  us | Riseffall time, between 3V
Transmission Rate S N o \} Kbps R =450Q
Proptagation Delay »{:ﬁ \\\\;\ " us Measured from 1.5V of V.
PHL . S : IN
tF’LH 2, BJ{? usS to 50% of VDUT; RL=4509
RS-423 RECEIVER o ~
TTL Output Levels N \\?‘
Vo, /) A 04 Volts
Vou 2] / Volts
oo AN/
High Threshold ~ / gf +0: S +7.0 Volts
Low Threshold / / 7.0 N/ -0.2 Volts
Common Modef/ﬂa e 7.0 ! +7.0 Volts
High Input Cur @nt / 7 L?’ Refer to Rec. input graph
Low Input Curren 4] /*‘ s Refer to Rec. input graph
Receiver ity ~ $0.2 Volts Vg =+7V to -7V
Input Imp@dance N " KQ Vi =+10V to -10V
Transmis on at | Y 120 Kbps
Propag |o ~
pm~ A 1 uS Measured from 50% of V
1 us t0 1.5V of Vo r
WEFI Q‘UI.Q\MENTS
G /w\ 4.7 5.00 5.25 Volts )
/ 'ce 30 mA Ve =5V, no interface selected
N ENW@NJWENTAL AND MECHANICAL
Operatlng‘l' emperature Range 0 +70 °C
StoréggTémgerature Range| -65 +150 °C
Package--.,
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OTHER AC CHARACTERISTICS

(Typical @ 25°C and nominal supply voltages unless otherwise noted)

PARAMETER | MIN. | TYP. | MAX. UNITS CONDITIONS
DRIVER DELAY TIME BETWEEN ACTIVE MODE AND TRI-STATE MODE A
RS-232 MODE
tpz; Tri-state to Output low 800 ns | C_=100pF, Fig. 4““: S
closed o
toz Tri-state to Output high 400 ns | C, =100pE, F|g 4 S S A
closed e
to 7 Output low to Tri-state 200 ns Cu<’—1GOpF Flg~4 S
closed
tonz Output high to Tri-state 400 ns | {C = 6100pf-' Fig:4,;S,/
c‘lased’ Vs
RS-423 MODE
tpy Tri-state to Output low 200 s QL_ 100pF F|g,4 S,
¢ ] closed...
tnzy; Tri-state to Output high 200 s Ep= 100pl?,¢F|g 4;8,
5. | closed ™
o Output low to Tri-state 200 S, CL,‘ 100pF Fig.4;S,
», closed
tonz Output high to Tri-state 200 *CL—100pF Fig. 4;S,

N ciosed
RS-422, RS-485 MODES
toy; Tri-state to Output low 3000 cL= 100pF, Fig. 4 & 6; S,
closed

=100pF, Fig. 4 & 6; S,
closed
C_ =15pF, Fig. 4&6; S,
closed
C, =15pF, Fig. 4&6; S,
closed

tpzys Tri-state to Output high 150
tp 2 Output low to Tri-state

tpuz; Output high to Tri-state

V.35 MODE
tpz; Tri-state to Output low | C,_=100pF, Fig. 4 & 6; S,
) closed

C_=100pF, Fig. 4 &6; S,
closed

C, =15pF, Fig. 4&6; S,
closed

ns | C =15pF,Fig.4&86;S,

1oz Tri-state to Output high
tp 7 Output low to Tri-state

topzs Output high to Tri-state

closed
RECEIVER DELAY TIME BETWEEN ACTIVE‘WIODE AND TRI-STATE MODE
RS-232 MODE iy )
tpz; Tri-state to Outpuu’ow ; 100 ns | C_=100pF,Fig.2; 8,
p closed
100 ns | C_=100pF, Fig.2; S,
closed
100 ns | C_=100pF, Fig.2;8§,
closed
100 ns | C, =100pF, Fig.2;S,
closed
RS-423 MOBE .
PZL’ Trl sta’te to ‘@utput*low 100 ns | C_=100pF, Fig.2; 8§,
/ closed
PZH, Tri- §iate to Output high 100 ns [ C, =100pF, Fig.2;S,
N , ' closed
100 ns | C,=100pF, Fig.2;§,
closed
1INV
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OTHER AC CHARACTERISTICS (Continued)

(Typical @ 25°C and nominal supply voltages unless otherwise noted)

PARAMETER [ MIN. [ TYP. | MAX. UNITS | CONDITIONS
RECEIVER DELAY TIME BETWEEN ACTIVE MODE AND TRI-STATE MODE s,) 5
5
tonz Output high to Tri-state 100 ns | C_=100pF,Fig. 2 ,\S %
closed / .
RS-422/RS-485 MODES T ‘“‘u\\\\
tpz; Tri-state to Output low 100 ns 180pF, F|g 2 & 8 S )/‘
l 3ed
tozy; Tri-state to Output high 100 ns QL ;rOOpE Ffig 28& 8 S,
to 2 Output low to Tri-state 100 ns |¢ Qrbse %pF Fig. 2\&& S1
thnz Output high to Tri-state 100 C.= 15QF Prg 2885,
closed R
V.35 MODE R
tpz; Tri-state to Output low © 100 , CL 100pF F|g 2&8; S,
N b\ \CIOSG
tozy; Tri-state to Output high 100 /™. nd&] C/=100pF,Fig.2&8;S,
“. - s, closed
tp 2 Output low to Tri-state 100 “ns | “C_2 15pF, Fig.2&8; S,
» o dbsed
tonzs Output high to Tri-state ‘CL_ 15pF, Fig. 2 & 8: S,
-+ closed
RECEIVER INPUT GRAPHS
RS-422 RECEIVER A Y RS-423 RECEIVER
S +3.25mA

+3.25/A
=,

Ve " o7 s3v oV
Méxlmurmnput*(:ur );ént V4 !

Maximum Input Current
/versus Voltabe

versus Voltage

—3.25mA

RS-485 RECEIVER
+1.0mA

+6V  +12V

1 Unit Load
—0.6mA Maximum Input Current
versus Voltage
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A .
R Receiver Test Point
Output

Figure 1. Driver DC Test Load Circuit Figure 2. Receiver szmg Tes‘t Loaai Ct;cwt ™ ;

o z\% Vs

5 f s

RIVER INPU'[ 1.5V
tpHL > <+ *
1/2Vo
4
—»| (‘_tSKEW
DJFFERENTIAL V‘ “““““““ ' '
{_ S.oUFPUT OV---------
VA /VB Vo~ —| |ty —> <+

Figure 5. Dnver I;ropagatwn Delays
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3V f=1MHz; tg < 10ns; tg < 10ns A
+3V- -~~~ —[ / \
TDECx 7 1.5V y<1 5V \ x\
ov AN
<+ iz — 4._5%/[2%%\& \
v N —
y o,
AB \2'3\/ Output normally V0.5V v
Vo= - —-—-——- - AV T
¢ ‘< 4 5, ¥
VOH —————— - 7 : %‘0 5 s 7
A B / 2 3V Output normally HIGH & -
OV P —_ . \%
« ( P/
”\ 5 ’ w&,,?vy *’“;f
Figure 6. Driver Enable and Disable Times N \0 y P
K’»\b \1&‘:?
) 7 “W‘} o
'“«%\ K\M — ;e
f= 1MHZ,*’ fR§ Mr@ F~< 10ns
“ O\ 7[ oV
1.5V
tlH—»| |
., f
M, f
1,5 /4 5V
'i ¥ 1wz ta<10ns; te<ions 7 "
V| tz > |t
RECENER 6UT g QSV Output normally 05V
\}f I =
\\ 5
/”” TN ‘*VIH“ _____ -
RECEWER ouT //1;\, Output normally HIGH 0.5V
{;\% o f/‘f ov > |4 tzy —»| |4tz
~ S

Figure 8. Receivér Enable and Disable Times
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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.

Vi ggeremremmesrmmmsensnissninis st s +7V
Input Voltages:
oo o OO -0.3Vto(V +0.5V)
Drivers.......c.ccoovnnincnnnns -0.3Vto (V,+0.5V)
RECEIVEIS....ove e +15V
Output Voltages:
Logic..... -=0.3V10o(V+0.5V)
DIIVErS...ccoiiiiiiiireee e +14V
Receivers.... 0.3Vto(V,+0.5V)
Storage Temperature...........ccovrnennene. -65°Cto+150°C
Power Dissipation.........c.ccoceeerreieercceennnenn. 2000mw

Package Derating:

& v Sons §

-
Figure 11. Typical RS-422/485 Driver Output Waveform

Figure 12. Typical V.35 Driver Output Waveform

STORAGE CONSIDERATIONS

Due to the relatively large package size of the 80-pin
quad flat-pack, storage in a low humidity environment
is preferred. Large high density plastic pa@kages are
moisture sensitive and should be stored {in Vapor
Barrier Bags. Prior to usage, the parts shoulé{ remain
bagged and stored below 40°Cand, GG%RI:I 4fthe parts
are removed from the bag, they snould be used 'Wllhln
48 hours or stored in an envu' ment éf“‘“o*mbeldw
20%RH. [fthe above condmops canhet be foIIowed%the

»»»»»»»»

80-pin QFP in Vapor Barrter Bégs w:th a hum:dlty
indicator card and desmcang pabR The humidity indica-

‘i_»'(

a .
SIGNAL PROCESSING EXCELLENCE

133



PINOUT...
T T
BRRRREIRRIRSIBEZBBIBYS
AAAAAHAHAAAAARAAAAAR

Ll:l 60 GND

T 59 SD()
T3 58 TRe)
T 57 aho
FT3 56 TR®)
T3 65 Voo

[T 54 RS(a)
T 53 GND
T 52 RS(b)
I 51 L@
17 50 GND
T 49 LLb)
FT 48 Voo

T 47 RL@)
T 46 GND
T 45 ALE®)
FT 44 sT¢)
1T 43 GND
=3 42 sT7(a)
3 41 vee

PIN ASSIGNMENTS...
CLOCK AND DATA GROUP
Pin 1 — RxD — Receive Data; TTL outpufj
sourced from RD(a) and RD(b) inputs.

,»\ “Bm I&
N mpug, so‘uxce for TR(a) and TR(b) outputs.

AN \E}n ‘}Q “‘i{TS — Ready To Send; TTL input;

Pin 61 — SD(a) — Analog Out — Send data,
inverted; sourced from TxD.

Pin 63 — TT(a) — Analog Out -\ Terminal
Timing, inverted; sourced from TiC 3 %

Pin 65 — TT(b) — Analog ’u&w \;Témunal
Timing, non-inverted; sourced. from Tx

Pin 70— RD(a) — Receive ﬁ‘at\%a analog mpxit

inverted; source for Rx ™ Lo,
¥

Pin 71 —RD(b) —&ecé;yeﬁaka”“ anang input;
non-inverted; source for RXQ

Pin 76 — SCT(a).— Sena:k C\éfck Transmit;
analog input;, 1nvg11ed sours;e\for SCT.

Pin 77 — sc*ﬂ(b)xl Séttat/Clock Transmit:
analog;i’hgut noﬁ\—mverted source for SCT

Pin 79 —\SCT‘V«— S‘enaﬁ Clock Transmit; TTL
output* seurcésfrom §CT(a) and SCT(b) inputs.

boi‘imomyNE GROUP
“QTR Data Terminal Ready; TTL

Pin 14 — TxD — TTL input ; transmit i da% \ ‘sotm;e for RS(a) and RS(b) outputs.

source for SD(a) and SD(b) outputs. *1;,\\“ R

»‘w

Pin 15— TxC — Transmit Clock; T?fL"nRut“er &
TT driver outputs. NG N

",

“a,

1n”‘i7 — RL — Remote Loopback; TTL input;

. smirce for RL(a) and RL(b) outputs.
‘/Pm 19 — DCD— Data Carrier Detect; TTL

Pin 20 — RxC — Receive Clock; TTL ouifpgt > output; sourced from RR(a) and RR(b) inputs.

sourced from RT(a) and R}‘fﬁ}@puts f ‘,?

Pin22— ST —Send Tlmt? TT\L 1nput Souxce
for ST(a) and ST(b) op‘ /

Pin 37 — RT(a) Recgvv 1nm? analog
input, inverted; soume oer(C
Pin 38 — RF(b) —«»Reé@kve“jhﬂnng, analog

input, non- }vaqrf‘ ”‘ck, source fonRxC

Pin 42 —«ST(‘&)\ S gﬁﬁ"i‘;}nﬁ%g, analog output,
inverted; ?c}ulgced f{gm ST.

P19‘4%S\'\F(§b) —S¢ enﬁ Timing; analog output,
nen }ﬁvert.ed,,f sourced from ST.

Pin59 L §D(b) — Analog Out — Send data,
non-chgteﬁ,\sourced from TxD.
%\,f

Pin 21 — RI — Ring In; TTL output; sourced
from IC(a) and IC(b) inputs.

Pin 24 — LL — Local Loopback; TTL input;
source for LL(a) and LL(b) outputs.

Pin 35 — RR(a)— Receiver Ready; analog
input, inverted; source for DCD.

Pin 36 — RR(b)— Receiver Ready; analog
input, non-inverted; source for DCD.

Pin 39 — IC(a)— Incoming Call; analog input,
inverted; source for RI.

Pin 40 — IC(b)— Incoming Call; analog
input,non-inverted; source for RI.
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Pin 45 — RL(b) — Remote Loopback; analog  pjp 23 _ STEN — Enables ST driver; active

output, non-inverted; sourced from RL. low; TTL input.
Pin 47 — RL(a) — Remote Loopback; analog
output inverted; sourced from RL. \

, POWER SUPPLIES \
Pin 49— LL(b) — Local Loopback; analog Pins25,33,41,48,55,62,73 f% +5V
output, non-inverted; sourced from LL. input. S
Pin 51 — LL(a) — Local Loopback; analog Pins 29, 34, 43,46, 50, 53,57, 69, 64, 72,7
output, inverted; sourced from LL. GND — Ground. m\
Pin 52 — RS(b) — Ready To Send; analog Pin27 —V +10V: 4;,14 @apacﬁor—
output, non-inverted; sourced from RTS. Connects from V f’\\(sg ggested capaci-

Pin 54 —RS(a) — Ready To Send; analog [T Size s 22“F<°*«16V
output, inverted; sourced from RTS. Pin32— V<l V”Q} arse Pum o C apacitor —

s
Pin 56 — TR(b) — Terminal Ready; analog ~ COmRects fmmz {‘%}’Wssf’ Suggested ca-
output, non-inverted; sourced from DTR. pacitor §ue 18 / ’

. . . Pins 26 éng 3 C# an C— Charge Pump

Pin 58 — TR(a) — Terminal Ready; analog 1 a

output, inverted; sourced from DTR. Capacnor Co eéts/from C to C, - Sug-
g@sted c ngcnor s1ze is 22uF, 16V

Pin 66— CS(a)— Clear To Send; analog input,

inverted; source for CTS.

’?1(132&\;3 l—C ,*and C,~ ——ChargePump

A~ Capac1to onnects from C,"t0 C,". Sug-
Pin 67 — CS(b)— Clear To Send; analog i 1nput S ge’s{ed EaRaEitbr size is 22F, 16V
non-inverted; source for CTS. \ . ‘m\% 7

‘« . “\ vy

Pin 68 — DM(a)— Data Mode; analog input, \ TE: NC pins should be left floating; internal
inverted; source for DSR. (\\ gw:‘” ...... ~signa s’may be present.

s z»
Pin 69 — DM(b)— Data Mode; anféfég 1n\trut “’* 4
non-inverted; source for DSR SN $EATURES

\x \ffhe SP504 is a highly integrated serial trans-
Pin 78 — DSR~— Data Set Ready; TTL ou\fput > ceiver that allows software control of its inter-
sourced from DM(a), DM(b)m,puts y: "~ face modes. Similar to the SP503, the SP304

’\.
ffers the same hardware interface modes for
Pin 80 — CTS— Clear To Send; TTL oyfput o
sourced from CS(a) and‘CS’(b) lnputs ~ RS-232 (V.28), RS-422A (V.11), RS-449, RS-

/AN -~ / 485,V.35, EIA-530 and includes V.36 and EIA -

;»" / v ~ Y 530A. The interface mode selection is done via

£ \%” e an 8-bit switch; four (4) bits control the drivers

CONTROL REGIST’ER ;S ’ and four (4) bits control the receivers. The

Pins 2-5 — RBEC, RDEEa 7~ Receiver  §P504 s fabricated using low—power BICMOS
decoderegistef; cen,ggpres reeqwérmodes TTL process technology, and incorporates a Sipex—

inputs. ;‘f s’f ,,f' . ey patented (5,306,954) charge pump allowing +5V
Pin 6 — TT ﬁ {Mﬂﬁnabi”e“‘s» TT driver, active ggl_y pperati(;)rll:.l Fi}i;Ch lfeVi(i: is packaged in an
low; TTE«} . pin Quad FlatPack package.

Pm 7 i SCTEN —«/Enables SCT receiver; The SP504 is ideally suited for wide area net-
3§th hlgH TTL input. work connectivity based on the interface modes

offered and the driver and receiver configura-
Pins \1*2\;9 As;QT\‘DEC - TDEC,; — Transmitter tions. The SP504 has seven (7) independent

%?If’fde regastep, configures transmitter modes; drivers and seven (7) independent receivers. In
inputs. ™
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V.35 mode, the SP504 includes the necessary
components and termination resistors internal
within the device for compliant V.35 operation.

THEORY OF OPERATION

The SP504 is made up of five separate circuit
blocks — the charge pump, drivers, receivers,
decoder and switching array. Each of these
circuit blocks is described in more detail below.

Charge—Pump

The SP504's charge pump design is based on the
SP503 where Sipex's-patented charge pump
design (5,306,954) uses a four—phase voltage
shifting technique to attain symmetrical 10V
power supplies. In addition, the SP504 charge
pump incorporates a "programmable” feature
that produces an output of 10V or 5V for V
and V, depending on the mode of operation.
The charge pump still requires external capaci-
tors to store the charge. Figure 17a shows the
waveform found on the positive side of capaci-
tor C2, and Figure 17b shows the negative side
of capcitor C2. There is a free—running osc111a$»M
tor that controls the four phases of the voltage
shifting. A description of each phase follows‘““

‘\

S,

423 requires the voltage swmg on ’thc drrv
output be between +4V to +6V during aii opensx
circuit (no load). The charge pump would neeg
to be regulated down from/+10V to +5V. f‘A
typical £10V charge pump \;?‘ould require exter-
nal clamping such as 5V zener diodesr)n Voo
and V¢ to ground. The.f+5V outputmhasz sym-
metrical levels as m"the +10V outpyt., Tﬁe +5V
is used in the foll(’)wmg *rnodes Wher;é RS-423
levels are used: RS- 452 ETA §30;EIA 530A
and V.36.

Phase 1 “(:'H)V) .

Vs charge storage —“Bf’urrng this phase of
the cloek cycle,% thégosﬁrve side of capacrtors
C and Gy are: 1nit=tally charged to +5V. C* is
then swrtche(ﬁto groutid and the charge on C1 is
énansferred 1o C,~. Since C,* is connected to
+5V;the veltage potenual across capacitor C, is
now 1DV )

\\Jf

Phase 1 (z5V) ,
— Vg & V, charge storage and transfer —
With the C, and C, capacitors initially charged
to +5V, C, ¥ is then switched to/ gfound and
charge on C1 is transferred to the*V E%storage
capacitor. Simultaneously the C% is switched to
ground and 5V charge on C\,f is transferred to
the V,, storage capacuor —— \
7~
Phase 2 (+10V) /
— Vg transfer — P,has,e two/ of the clock con-
nects the negative *termrnal of ¢ C wthe Vs
storage capacitor and the posifi ve termmal of C,
to ground, and.transfers t ‘egeﬁ‘e ated —10V or
the generated —SVNfO‘*@g% Simulfaneously, the
positive side of ca»pae«rtor C |igswitched to +5V
and the negatr% srdg 1s, eonnected to ground.

Phasé‘Z\(:t:SM)
— Vg & Vi, charge storagc — C,* is recon-
ected 10 Vg, ‘“t‘o recharge the C, capacitor. C,*

. ”‘”x J

kY

,
1

R is swrtched fo gronnd andC,"is connected to C

“Fhe 5V chéu:ge from Phase 1 is now transferred
“to the V “““““ stoi’age capacitor. Vg receives a
co‘ntrnuOus charge from either C, or C,. With
the C1 cap%ltor chargedto5V, the cycle begins

Vcc +5V

LKOTO/(';_*i - | Vpp Storage Capacitor
-5V

i[ C o—[
! By

o O%Cg

Figure 13&. Charge Pump Phase 1 for +10V.

Vgg Storage Capacitor

Vcc +5V

LKQTO“Q_*" };J Vpp Storage Capacitor

l Vgg Storage Capacitor
O%CQ

Figure 13b. Charge Pump Phase 1 for +5V.
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VCCJ: +BV

L, oy

N " O—*i = | Vpp Storage Capacitor
Ci== Co=
o
—-tov =t i

_O)——-{ Vgg Storage Capacitor

._% O%Ca

Vge =+5V

o Ca
o—*I = 1Vpp Stérage Capacitor
E Y

5

Figure 14a. Charge Pump Phase 2 for +10V.

VCC +5V

I—Q o Ca
'_—JVDD Storage Capacitor

Vgg Storage Capacitor

Oq]m

Figure 15. Charge Pump Phase 3.

clock is identical to the first phase — the charge
transferred in C, produces —5V in the negative
terminal of C1> which is applied to the negative
side of capacitor C,. Since C," is at +5V, the ».
voltage potent1a1 across C,is l()V For the SV
output, C,* is connected to ground so that the.
potential on C, is only +5V. ,

Phase 4
— Vb transfer — The fourth phase of th@

clock connects the negative termlnalx,of 5.8 10 ™.

ground and transfers the generated 10V or_ thé&

generated SV across C, to C,, the V5 storagq 7

capacitor. Again, amultaneﬂuslywnh thlS Ihe

~ an& the ‘negatlve s1de is connected to ground,
« and the cyclelgeglns again.

SlnCe both v /D and Vg are separately gener-
ted,from VCC in a no-load condition, V,, and
Vi w111 be symmetrical. Older charge pump
Na p%oaehes that generate V- from V* will show
‘%1 degrease in the magnitude of V- compared to
V* ‘due to the inherent inefficiencies in the
?iemgn

The clock rate for the charge pump typically
operates at 15kHz. The external capacitors must
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be a minimum of 22F with a 16V breakdown The third type of driver produces a differential

rating. signal that can maintain RS-485, 1.5V differ-

ential output levels with a worst case load of
External Power Supplies 54Q. The signal levels and drive ﬁaf)abﬂlty of
For applications that do not require +5V only, the RS-485 drivers allow the drl\(ers@ to also

external supplies can be applied at the V+and V- support RS-422 (V.11) requ;,remen‘ts Qf 2V
pins. The value of the external supply voltages differential output levels w1;l‘i 100moadsw The
must be no greater than +10.5V. The tolerance RS-422 drivers are used in ‘RS:-a19; EIASBQ
should be £5% from £10V. The current drain for EIA-530A and V.36 modgs é‘&nCategory T'sig-
the supplies is used for RS-232 and RS-423 nals which are used f(;r g;oék\an(l Qata
drivers. For the RS-232 driver, the current re-

quirement will be 3.5mA per driver. The RS-423 The fourth type of\dnv”ér 4s the Vej driver.

driver worst case current drain will be 11mA per V.35 levels require +0: S5V &nver output sig-
driver. Power sequencing is required for the nals with a load of 1002 “The%PSM drivers
SP504. The supplies must be sequenced accord- simplify exﬁtm V”%SWmelementatlons that
ingly: 45V, +10V and ~10V. It is important to use external termifation schemes The drivers
prevent Vg from starting up before V. or V. were spemﬁca (\iasf'guéd* ‘t¢ comply with the
requiretrents of V 35 as'wellas the driver output
Drivers impedance values of V'35. The drivers achieve
The SP504 has seven (7) enhanced independent the 50Q2 to MOQsourge impedance. However,
drivers. Control for the mode selection is done aﬁ external 1500 resistor to ground must be
via a four-bit control word. The drivers are pre- cOnneded 6 thenof- inverting outputs; SD(b),

arranged such that for each mode of operation, *SZJ;(B)N Qn& “[T(b), in order to comply with the
the relative position and functionality of them \1\359.4016 KS}hort—cncult1mpe:dance forV.35.
drivers are set up to accommodate the select .. The. V\BS d ver is disabled and transparent
interface mode. As the mode of the drivers 1 s ?M %hen‘“the Ngecoder is in all other modes. All of
changed, theelectncalcharactenstlcswﬂlchange S \me drfferentlal drivers; RS-485, RS-422, and
to support the requirements of clock, dafa, and._ \ \’ 35,, gﬁn operate up to 10Mbps.

control line signal levels. Table 1 slfawz\fh .. N
mode of each driver in the d1fferepfmnteif§ge o \’«I:he “driver inputs are both TTL or CMOS com-
modes that can be selected. *‘“\x ‘\\ atible. Each driver input contains a pull-down

“./resistor to ground so that the output will be at a
defined state. Unused driver inputs can be left
floating.

There are four basic types of driver cm:ults%x
RS-232, RS-423, RS-485 and Y\BS '{ “ ’W‘
N

TheRS-232 drivers outpuislnglerenﬁ‘eqigl gprals Receivers

with a minimum of +5V (With,?;\KQ‘and 2550pF The SP504 has seven (7) independent receivers
loading), and can operate {5 to" 12QKBps The which can be programmed for the different
RS-232 drivers are used~4rx S 23 Zﬁnode for all interface modes. Control for the mode selection
signals, and also in VQS mode ,where they are is done via a 4-bit control word that is indepen-
used as the co;rtr(;ﬁine mg&}s Such as DTR and dent from the driver control word. The coding

*»

RTS. f” PN gm% o for the drivers and receivers is identical. There-
avi AN fore, if the modes for the drivers and receivers
The RS-423 dnvérs /re alsosingle—ended sig- are supposed to be identical in the application,

nals with a Immmt{m voltage output of +3.6V the control lines can be tied together.

(with’ 45002, loadmg) ~and can operate up to

126Kbp§‘“‘0pen circuit Vo, and V. measure- Like the drivers, the receivers are pre-arranged
ments, are+4 OV to £6.0V. The RS-423 drivers for the specific requirements of the interface. As
afe. useif m’ RS-449, EIA530, EIA-530A and the operating mode of the receivers is changed,
V.36 mode§*as s Category II signals from each of the electrical characteristics will change to sup-
their corresponfdmg specifications. port the requirements of clock, data, and control
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line receivers. Table 2 shows the mode of each
receiverin the different interface modes that can
be selected.

There are three basic types of receiver circuits
— RS-232, RS-423, and RS-485.

The RS-232 receiver is a single-ended input
with a threshold of 0.8V to 2.4V. The RS-232
receiver has an operating voltage range of 15V
and can receive signals up to 120Kbps. The
input sensitivity complies with EIA-RS-232 and
V.28 at +3V to -3V. The input impedance is
3kQ to 7kQ. RS-232 receivers are used in RS-
232 mode for all data, clock and control signals.
They are also used in V.35 mode for control line
signals such as CTS and DSR. The RS-423
receivers are also single—ended but have an
input threshold as low as +200mV. The input
impedance is guaranteed to be greater than 4KQ,
with an operating voltage range of +7V. The
RS-423 receivers can operate up to 120Kbps.
RS423 receivers are used in RS-449, EIA530,

EIA-530A and V.36 modes as Category Il sig- ,
nals as indicated by their corresponding spemﬁ-‘

cations.

The third type of receiveris a dlfferentlal wh1ch
supports RS-485. The RS-485 receiver: has An
input impedance of 15KQ and a dlfferehua

threshold of £200mV. Since the chara\\ctem\tlcs\

of an RS-422 (V.11) receiver are actuatly ; sub-._

sets of RS-485, the receivers for RS- 422”“1:;:—

quirements are covered by thé RS-485 receijy,
ers. RS-422 receivers are -used ~in RS- 449
EIA530, EIA-530A and V.36 as C“atggory I
signals for receiving cl(ick dat;a and- some.con-
trol line signals. Tl}g d1fferem131 reqenfers can
receive data up to IOMbps ;/ P

#
Vi

The RS-485 recelversxare also u‘Sedffor the V.35
mode. Unlike the. O@er 1Ifip19fflentat10ns of
differential orng 35 recelvers, the SP504 con-
tains an internal fesitortepmination network
that ensul:es 'a.V.35. 1nput impedance of 100Q2
(+10£§) ancT a shm—cm@ylt impedance of 1500

: (+1’SQ) The (gradltlona“l V.35 implementations

requnzed ex‘*temal termination resistors to acheive
th%propér V.35 impedances. The internal net-
work is. connected via low on-resistance FET

«,‘\ . "g;

:ef*‘”neéisde

switches when the decoder is changed to V.35
mode. The termination network is transparent
when all other modes are selected. ' The V.35
receivers can operate up to 10Mbp; .

All receivers include a fail-safe feature that
outputs a logic high when the récelver mput§ are
open. For single-ended RS- 232 féceivers, there
are internal 5kQ pull-down Tésistors on the qn-
puts which produces afloglc hlgh ("1") at the
receiver outputs. The'single- ended RS- 423 re-
ceivers produce a log.lc low ,(*"O") ‘oirthe output
when the inputs are ope”n This i Is due to a pull-
up device connected to the'i mput ~The differen-
tial receivers/ ‘have the- same ‘intérnal pull-up
device on the‘inon-mvertmg input which pro-
duces a logic high ("L") at'the receiver output.
The thre¢' d1fferenhal regeivers when configured
in V.35'mode- (RXD\ RxC & SCT) do not have
fail-safe because “the 1ntcrnal termination resis-
tor net"w’~ ork-is- tionnemed

The SPSUZkhas the ability to change the interface
mode of- the drivers or receivers via an 8-bit

N swltch T he ‘decoder for the drivers and receivers
RN not latched it is merely a combinational logic

Tl;e/ <ontrol word can be externally latched ei-
ther high or low to write the appropriate code

- ito the SP504. The codes shown in Tables I and

2 are the only specified, valid modes for the
SP504. Undefined codes may represent other
interface modes not specified (consult the fac-
tory for more information). The drivers are con-
trolled with the databits labeled TDEC,~TDEC,;.
Most of the drivers can be put into tri-state mode
by writing 0000 to the driver decode switch. The
three drivers TxD, ST and TxC, have a 150Q
pull-down resistor to ground connected at the (b)
output. This resistor is part of the V.35 driver
circuitry and is always connected regardless of
mode. Tri-state is possible for all drivers in RS-
232 mode. The receivers are controlled with
data bits RDEC,—RDEC,,; the code 0000 written
to the receivers will place the outputs into tri-
state mode. The 0000 decoder word will overide
the enable control line for the one receiver (SCT).

Sipex
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SP504 Driver Mode Selection

",

Pin Label Mode: RS-232 V.35 RS-422 RS-485 RS-449 EIA-530 EIA-530A
TDEC,-TDEC,| 0000 0010 110 0100 0101 1100 1101 -

SD(a) tri-state RS-232 V.35- RS-422~ RS-485- RS-422- RS-422— Rg422- | RS2
SD(b) tri-state tri-state V.35+ RS-422+ RS-485+ RS-422+ RS-422+ R - BS:422+
TR(a) tri-state RS-232 RS-232 RS-422- RS-485- RS-422- RS-422- | .R6-423 RS-423 ",
TR(b) tri-state tri-state tri-state - RS-422+ RS-485+ RS-422+ RS-422+ P 4 t{ri-state‘g tri-state §
RS(a) ti-state RS-232 RS-232 RS-422- RS-485- RS-422- RS-422¢ | RS-422- jf., RS-423
RS(b) tri-state tri-state tri-state RS-422+ RS-485+ RS-422+ RS;4422+ Ve Rsﬁ22+ - tri-"sim«g
RL(a) tri-state RS-232 RS-232 RS-422- RS-485- RS-423 RAS:423 |, RS-422- | “-BS-423
RL(b) tri-state tri-state tri-state RS-422+ RS-485+ tri-state tri-stale"m“’ F{Sa{zz»f tri-state
LL(a) tri-state RS-282 RS-232 RS-422~ RS-485~ RS-423 RS-423  [,RS-423n, | RS-423
LL(b) tri-state tri-state tri-state RS-422+ RS-485+ tri-state # i edri-state tri-stag\e /l(’ tri-state
ST(a) tri-state RS-232 V.35- RS-422- RS-485- RS-422- . RS-422- " “~x£i§;f122—” RS-422~
ST(b) tri-state tri-state V.35+ RS-422+ RS-485+ RS-422+%, | “WRS-422y RS-422+ RS-422+
TT(a) tri-state RS-282 V.35- RS-422— RS-485- Rs-422- | Rs4f- | Rstazo- RS-422-
TI() tri-state tri-state V.35+ RS-422+ RS-485+ 7 "Rs-422+ |, RS-422¢ RS-422+ RS-422+

\)

o,

Table 1. Driver Mode Selection.

e #
SP504 Receiver Mode Selection
Pin Label Mode: RS-232 V.35 N Hsia49 EIA-530 EIA-530A V.36
RDEC,-RDEC,| 0000 0010 110 > 1100 1101 1M 0110
RD(a) R, tri-state RS-232 V.35- -/ RS-422- RS-422- | RS-422- RS-422-
RD(b) R, rtri-state | >12KQ to GND V.35+ RS-422+ RS-422+ RS-422+ RS-422+
RT(a) R, Firi-state RS-232 V.367" ™, hs»:;gz- ., RS:485- RS-422- RS-422- RS-422- RS-422-
RT(b) R,Firi-state | >12KQtoGND | V.88%, | “RS4224s,| RS85+ RS-422+ RS-422+ RS-422+ RS-422+
CS(a) R, Flri-state RS-232 RS-232 ™ Rs-422- | -RSA85- RS-422- RS-422- RS-422— RS-423
CS(b) R,ztri-state | >12KQto GND | >12kQto GND | "RS:422+ ", RS-485+ RS-422+ RS-422+ RS-422+  |>12KQto GND
DM(a) R, tri-state RS-282 RS-232 RS-422~ | / RS-485- RS-422- RS-422- RS-423 RS-423
DM(b) Rymiristate | >12K to GAD [s12KQto GND|  RS-422+ |  RS-485+ RS-422+ RS-422+  |>12KQ to GND | >12KQ to GND
RR(a) R, tri-state RS-232% |  RS-282 RS-422,7 RS-485- RS-422- RS-422- RS-422- RS-423
RR(b) R, cti-state | >12KQ To.GND | 312KQ to GND| /RS-422+ RS-485+ RS-422+ RS-422+ RS-422+ | >12KQt0 GND -
1C(a) R,ti-state | 7 RS-282 RS:232 RE-422- RS-485— RS-423 RS-423 RS-423 RS-423
IC(b) R, ti-state /512K to GNO | 34aKa o GRip /Rs-422+ RS-485+ >12KQ to GND | >12K to GND |>12KQ to GND| >12KQ to GND
SCT(a) Ry, tri-state” RS23¢ |/ V.35 RS-422- RS-485- RS-422— RS-422~ RS-422~ RS-422-
SCT(b) R, clri-stite, | >12kedo GNB|  V@+ RS-422+ RS-485+ RS-422+ RS-422+ RS-422+ RS-422+
Table 2. Receiver Modé-Selection. /7
7 g h 3 L"\"«
u
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22pF 22uF
+5V
1ouF [2_e| 30| Q 31
T iVcc VDD C1+ Ci1-C2+ C2
- i Charge Pump vss|
A B
RD(a) 70 _l
RXD 1 L_D
RD(b) 71 _I
RT(a) 37 _] I_
RXC 20 ¢ —l>
RT(b) 38 —I
CS(a) 66 _] |— =
CTS 80 —|> ; S@).
\t‘l , 62 RS(b)
CS(b) 67 7 . 4
DM(a) 68 i [ 7R
DSR 78 ‘l> T AL
pR— 45 ALE)
DM (b) 69 .J24 L
RR(2) 35 Tk 51 LL(a)
A — Receiver Tri-State circuitry DCD 19
& V.35 termination resistor 49 Li(b)
cszig:#itry for RxD, RxC & RRA(b) 36 o ; »o ST
IC(a) 39 : -
B — Driver Tri-State circuitry & e ] : 42 ST() _
V.35 termination circuitry Rl 21— \t 44 ST(b) —
for TxD, TxC & ST. 4| ; ’ STEN | 1500
IC(b) 40" 23 I | ®
2 B, o |
SCK?_V); 83 I . 15 TxC | :
SCT 79 —— w\r |_ 63 TT(a) L=
SCTEN 7 — —I 65 TT(b)
£ SCT(b) 77 6 TTEN | : 1%0)9
RS-422 Mode & s
Input Word ", T 5 T e I |
0 3 ——A =l | : — |
1 > = T
0 > e \’e,, §§ E ‘
0 » 2| External §.£ . 9
0 » e"’;\\ Latch f/ ';’ 9 —><
! — s
i Z g | SP504
af - \a{/
(SEE PAGE 134 FOR GROUND PINS)
@ @« For V.35 Termination, needs to be connected for
proper V.35 operation, A low on-resistance (<1Q)
FET or switch can be used to connect and disconnect
the resistor from the non-inverting output.
Cimav
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MODE

' RS-232_

DRIVER

RECEIVER LN

TDEC;

TDEC, [TDEC;

TDEC,

RDEC; [RDEC,

0 1

0

RD(a) 70

RxD 1

RT(a) 37
RxC 20

CS(a) 66
CTS 80

DM(a) 68

DSR 78

RR(a) 35

DCD 19

IC(a) 39
Rl 21

SCT(a) 76

e,

SCT 79<

b e, F
o, S, £
~
p;
L
y

#
#
&
¢ 7
H e
E

S T
) & S
g

M,

61.SD(a

o,

22
42 ST(a)
23 STEN
15 TxC
63 TT(a)

6 TTEN

% o %\/\\S'-r

TTEN

TT

SCTEN

SCT

“Disabled

1

Disabled 1

Enabled

Enabled

0

Enabled

Disabled

Figure 19. Mode Diagram — RS-232
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MODE: V.35 b
DRIVER RECEIVER ¢
TDEC; [TDEC, [ TDEC+ | TDEC,| RDEC3 |RDEC, |RDEC, |RDEC,
1 1 1 0 1 1 121 0
RD(a) 70 14 ;Pxf W\}

61/ sm’(a) /} TN
RxD 1 — ol A
x — =12 aou

- RD(b) 71 —

- _E

RxC 20 — - TRG@)
%5 y 4
RT(b) 38 —| o~ ‘31\& g‘rs
CS(a) 66 :
CTS 80
DM(a) 68
DSR 78
RR(a) 35
DCD 19
IC(a) 39
L 44 ST(b)
— 23 STEN
15 TxC
| 63 TT(a)
L 65 TT(b)
— 6 TTEN

EN| TTEN| TT |SCTEN| SCT
Disabled 1 Disabled 1 Enabled
Enabled 0 Enabled 0 Disabled

143

SIGNAL PROCESSING EXCELLENCE



MODE: RS-422
DRIVER RECEIVER
TDEC; [TDEC, [TDEC, | TDEC,| RDEC3 |RDEC, |RDEC, [RDEC,

0 1 0 0 1 0

o

RD(a) 70 — | 1“0 Ty
RxD 1 — ' > o {§D(a) b |
| — 59/8D(b) ™~
RD(b) 71 —| (NS T
RT(a) 37 — ' 13 BIR
RXC 20 _E% ! =58 TR@-._
X I / o - 5
RT(b) 38 —| | /
CS(a) 66 — |
CS(b) 67 — |
DM(a) 68 — |~
DM (b) 69 —
RR(a) 35 —

DCD 19

RR(b) 36 —
IC(a) 39 —

RI 21

IC(b)/40—
SCT(4) 76 A1—

4, &

|63 TT(a)

RECEIVERS | DRIVERS

/" 3STEN+ ST |TTEN| TT |SCTEN| SCT
, ! 1 /| Disabled 1 Disabled 1 Enabled
N0 Enabled 0 Enabled 0 Disabled

Figure 21. Mode Diagram — RS-422
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MODE: RS-449
DRIVER RECEIVER A
TDEC; |TDEC, | TDEC, | TDEC,| RDEC; [RDEC, |RDEC, | RDEC,
1 1 0 0 1 1 o .l 0\
Z.
RD(a) 70 — I 14T ”‘“\}‘;
RxD 1—% l X_ 61 sogg), y
| — 59/SB(),
RD(b) 71 — NS N
RT(a) 37 — ' 13°DTR f ~
RxC 20 AE ! ﬁﬂa 58 TH(a)\
| \\ ~56 TFT(b)* ~
RT(b) 38 —] | N s f‘
CS(a) 66 — | 7 - L 1\6 RTS
CTS 80 — | % Rs(a)
, Qg»RS(b)
CS(b) 67 — e Py
DM(a) 68 — YL
DSR 78 — VA
DM (b) 69 — N3 24 LL
RR(a) 35 — - L 51 LL(a)
DCD 19 —
RR(b) 36 A 22 ST
(Cla) 39 ~ ““JI |__ 42 ST(a)
L 44 ST(b)
! | 23 STEN
|
[ 15 TxC
| 63 TT(a)
| — 65 TT(b)
) | — 6 TTEN
gji é\f Ve %W/A RECEIVERS DRIVERS
£
f’”‘““:““‘“~» STEN| ST |TTEN| TT |SCTEN| SCT
/)| 1"|Disabled | 1 |Disabled | 1 |Enabled
4\ L % O | Enabled | 0 | Enabled 0 | Disabled
\
™ \,>

Figure 22. Mode Diagram — RS-449
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MODE: RS-485
DRIVER RECEIVER A
TDEC, [TDEC, [ TDEC, | TDEC,| RDEC, |RDEC, | RDEC, [ RDEC,
0 1 0 1 0 1 0 L 1\
&
RD(a) 70 — [ 14 TxD ,WWW“”‘””N\:‘}
RXD 1 — ! _lX— 61 201—) Y
59/SP “
RD(b) 71 —] ! }’ \H, /“\ >
RT(a) 37 — | 13 TR <
I =56
RT(b) 38 , NN j":':* N W,f
CS(a) 66 —] y s 18 F
| ' N, %}
CS(b) 67 — VT
DM(a) 68 —] "
DSR 78 _E | 0‘ \ M %\ » ) \ )‘»
DM (b) 69 —| [V

T S‘FENM ST TTEN T SCTEN | SCT
Q | 1 /|Disabled | 1 [Disabled 1 Enabled
0 Enabled 0 Enabled 0 Disabled

Figure 23. Mode Diagram — RS-485
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MODE: EIA-530
DRIVER RECEIVER N
TDEC; | TDEC, | TDEC, | TDECy| RDEC3 |RDEC, |RDEC4 | RREC,
1 1 0 A 1 1 0 /T4
RD(a) 70 W -
AXD 1 — — 61 "/SD@‘% .
——59
RD(b) 71 —] SQ%Y / S
RT(a) 37 — 13 ma
RXC 20 — —— %8-TR(@)
{“sewTagp
RT(b) 38 — Y
CS(a) 66 — 16# RTS
CTS 80 — \ ,,/— 5 Rs(a)
CS(b) 67 47 AL
DM(a) 68 —
“—— 47 RL(a)
24 LL
— 51 LL(a)
22 ST
| 42 ST(a)
— 44 ST(b)
| — 23 STEN
|
| 15 TxC
| | 63 TT(a)
| — 65 TT(b)
T( . | — 6 TTEN
Y/ RECEIVERS _DRIVERS
e s ‘ —
"~ \[STEN'| ST |TTEN| TT [SCTEN| SCT
</ J|_ 1 |Disabled | 1 |Disabled 1 Enabled
\\ d {: 0 | Enabled 0 Enabled 0 | Disabled
\m\%\\ ;>

Figure 24. Mode Diagram — EIA-530
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MODE: EIA-530A | X
DRIVER RECEIVER N
TDEC; [TDEC, | TDEC, | TDEC,| RDEC; |RDEC, |RDEC, | RDEG,
1 1 1 1 1 1 170 1 N
<
RD(a) 70 | 14 TXD \
- | X— 61 f’sg(a)\‘ W”“\
RxD 1
l — 50, SD@ / ~
RD(b) 71 — St \
RT(a) 37 —1 ' 18 DR
RXC 20 —E I >ﬁi 58 Tﬂéal
| 1N
RT(b) 38 —| | s
CS(a) 66 | ;
CTS 80 |
CS(b) 67 — .
DM(a) 68 i/“”%
DSR 78 N
RR(a) 35 — )
DCD 19 — ,
N R ‘ 22 ST
RR(b) 36 — k] s
IC(a) 39 o — 42 ST()
< TR | — 44 ST(b)
Rl 21 ,, Ny — 23 STEN
SCT(@) 767 A 15 TXC
SCT 5;79 : — 63 TT(a)
SC$EN’7 ar. | B 25 ITI%
SCT(b).77 —
< (fw /| _/RECEIVERS | DRIVERS
;/f’i:vjwm’%a ™ . e ) rj/
— W sy v, —
/STEN|. 8T |TTEN| TT |SCTEN| SCT
“p.17 /| Disabled 1 Disabled 1 Enabled
/f‘”’”:”” ~, 0~ |\Enabled 0 Enabled 0 Disabled
YT
4 (N\ s
A \f /
\4\», Q\"‘»
N
Figure 25. Mode Diagram — EIA-530A
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SCT(a) 76

— 23 STEN

MODE: V.36 .
DRIVER RECEIVER ! 5
TDEC5 |TDEC, |TDEC{ | TDECqy| RDEC5 |RDEC, RDEC1MR[)|§GO
0 1 1 0 0 1 12l 0 N
RD(a) 70 —] | 14 TX0_ N
o ERE
| — 59\ D(k})f ;,/ \"‘k\w/’;)
RD(b) 71 —|
RT(a) 37 —| ' S
RxC 20 43 ! 58 TR(a)-..
RT(b) 38 — , ’
CS(a) 66 |
CTS 80 |
DM(a) 68 -
DSR 78 < S
RR(a) 35
DCD 19 <
IC(a) 39
RI 21 1 o — 44 ST(b)

15 TxC

|63 TT(a)
‘%— 65 TT(b)
| — 6 TTEN

/RECEIVERS | DRIVERS

,
;o4

8T |TTEN| TT |SCTEN| SCT
7 /| Disabled 1 Disabled 1 Enabled
_ .Enabled 0 Enabled 0 Disabled
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DTE and DCE configurations
with the SP504

A serial port can be easily configured for DTE
and DCE using two SP504 parts. The SP504
allocates signals for data, clock and control
lines. The data signals specified in the EIA
standards and CCITT are referenced as DTE in
the SP504 datasheet. The DB-25 pin assign-
menttable below is also referenced as DTE. For
the DTE, TxD is a driver which drives the data
to RxD, areceiver, on the DCE side. TxCor TT
is a driver on the DTE side which drives the
clock signal to the RxC receiver on the DCE

side. The SP504 offers tri-state control via the
decoder address by writing "OOOO"f’i’rft;o TDEC,

or RDEC,. If the serial port is chf”’gured to
DTE mode the SP504 dedicated to DOE must
be tri-stated to avoid bus cu»ntent

on the serial port. T

sy Y 4
PN "

As shown on Figure 15; tl)e GQII];Slgnal allo-
cations from the SP5(Y4 irteither DTEorDCE to
the DB-25 connector This comlecter 1ype was
selected because of 1t§\$gv1de&\usage Another
connector type can be used%as Well such as the

150

1 shield shield shiel¢ ’CCITT# 101 CCITT# 101
2 TxD TxD(A) smA) 103(A) 103(A)
3 RxD RxD(A) 104(A) 104(A)
4 RTS RTS(A) 105 105(A)
5 CTS CTS(A) _ 106 106(A)
6 DSR DSR(A) 107 107(A)
7 Signal GND  Signal, GNQ Sggnal’GNp Signal GND 102 102
8 DCD RLSiD(A)\ 8 RR(;‘\)” I(A) 109 109(A)
9 - RxC(B)‘» “ “‘m:{B) - 115(B) 115(B)
10 - _ RLSD(B) - ,RR(B) I(B) - 109(B)
1 - L Txﬁ(i DTE);/ ”> TT(B) - 113(B) 113(B)
12 DCD (2@@), TXCQ(B BCE ST(B) S(B) 114(B) 114(B)
13 CTS (éndf f\»CTS‘th CS(B) - - 106(B)
14 T™x@ (2nd)f / T¥O(B) SD(B) T(8) 103(B) 103(B)
15 TxCC ?DQE) xTxCC(A DCE) ST(A) S(A) 114(B)- 114(B)
16 Bxp (‘gnd) N BxD(B) RD(B) R(B) 104(B) 104(B)
17f & /RxC “RxC(A) RT(A) - 115(A) 115(A)
18 . Jﬁ‘L WL LL - - 141
¢*19 . \R\S“‘(?.nd RTS(B) RS(B)  C(B) - 105(B)
/ /20y | DR DTR(A) TR(A) - - -
< \2;1"'“ /R RL RL - - 140
»@\2 ‘m RI DSR(B) DM(B) - - 107(B)
23~/ SRS DTR(B) TR(B) - - -
24  TxC (DTE) TxC(A-DTE) TT(A) - 113(A) 113(A)
Cimawv
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SP504  soufe
sDB)ELd
DTE e
TT(B)
Conflg TR(A)ZZ
14
XD HS(A) dm
T*C 15 RS(@)E2
13 RO (L2
DTR o7 A
ATs 16 AT e
1 AT(e) i
SCC 20 RxD et -
RxC os(e)eL
80 CTS RR(AE WERS
RXC 19 RREE 11
cTs DM
DCD 73 OM(B) i
= scTAle T -
2.1 scTe
132 =1
;_%‘ C’ 40
"0 = DTE 4 Ll L
"' = DCE 11 L)Y {1
2sr INRES
HBEEEHDE SEE
RDECO - Wi .
ol :&E?ﬁ"ﬁé st 'ggssoa} RDEC1 33— g
dohmpied s
vme"e BCO er. l.Ce versa RDECB' | w
TDECO 3~ 491
TDECI > |
TDEC2 3
TDEC— &1 | -
RDECOD- i s
ROECT > il o]
RDEC23—— e
RDEC3D e
TDECO— hd
TDECI - -
ToEosn - DB-25
g Connector
SD(T,'B1 > 3
sD(B) 2 > 16
) —> {7
@) > 9
TR(A)EE > 8
TRE)IE — 50
RS(A) L > 5
Rs(B)JE2 — i3
RO(A)|2 5
RD(B) :; 14
AT(A) >
RTIB; 8 Y 1214
s ?
cs(e) 9
AR(AIFE > 18
RR(B)[36
oM 68 > 20
oumB)e 23
SCTiA76
scrg)fr7
12 — > 21
1cB)|40
LL(ANEL > g
L —> 10
ST 15
o > 12
47 >
o 22
| 7
— 1
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ADDITIONAL TRANSCEIVERS
WITH THE SP504

Serial ports usually can have two data signals
(SD,RD), three clock signals (TT, ST, RT), and
atleasteightcontrol signals (CS, RS, etc.). EIA-
RS-449 contains twenty six signal types includ-
ing for a DB-37 connector. A DB-37 serial port
design may require thirteen drivers and fourteen
receiversl. Although many applications do not
use all these signals, some applications may

used for RS-423 by connecting a zener clamp-
ing diode to ground on the two driver outputs.
The diodes will limit the voltage swing on the
outputs so thatthe V. =14V to +6V adheres to
the RS-423 specification. The dlfferéptlal re-
ceiver can be easily conflgurgd to RS 423 by
grounding the non- 1nvert1ngmput “The receiver
will adhere to the RS-423 s ecﬁ“ cations,

",
“»
Vs

. . SIGNAL GROUND', .
qeed to support extra functions such as dlagnos- w saocomon | “rogce | COMMON
tics. The SP504 supports enough transceivers RC RECEIVE COMMON . FROMQCE
. s TERMINAL IN SERVICE DCE ™,
for the primary chanpels. of data, clock and P INCOMING GATs-cr. FWDCE@ CONTROL
control signals. Configuring L, RL. and TM T TERMINAL GEADY ~.JODCE™
. 1 . DM DATAMOD %, FROM:DCI
would require two additional drivers and one D SENDDATA 7 % oATA
. . . . . N, f g
receiver if designing for a DTE (one driver and RD REGENE BATA \/ /| From poe
. . T ™ TERMINACTIIING 7 TO DCE
two receivers for a DCE). s < sgmn ™NGY, FROMDCE | TIMING | @@
RT <, RECENE TIMING?, FROM DCE Z
3 “REQUESTTO) | SEND: TO DCE <
A programmable transceiver such as the SP332 o cm*%»ygo sEhm, FROM DCE 5
. . . . . . >
is a convenient solution in a design that requires ;Zi,&ifﬁ‘v’y oo controL |
a couple extra single ended or differential driv- | s, [ NEwsina TO DCE =
. - P "SELECT FREQUENCY TO DGE x
ers/receivers. As shown in Figure 16, the SP332 < "SR, | SGNALRATESELECTOR |  TOOCE
can be configured to four different variations. ., a2 ‘SIGNALATE INDICATOR_| _ FROM DGE
& \S§D ~<\ SECONDARY SEND DATA TO DCE DA >
SHD-., “~§ECONDARY RD FROM DCE TA né: g
Tu§RS . AECONDARY RS TO DCE z3
The SP332 in Figure 17 is configured for two N P NG faomce | coNTROL |8 2
smgle»ended drivers and one dlffferentlakre- \ \ SR | SECONoARY o FROM DCE 50
%, [, ]  LOCALLOOPBACK TO DCE
ceiver. For a DTE design, the two drwers,,gr L ™| sewore Loopeack oot | CONTROL
used for LI and RL signals and the recéwer 1 D3 TEST MODE FROM DCE
h TM 1 Th f - §S SELECT STANDBY TO DCE CONTROL
used for the Slgna 1S con lgﬂra‘twn W@S 'S8 STANDBY INDICATOR FROM DCE
selected because the two RS-232 dI'lV’ﬁI‘S Carl\be o, - IRS-449 Interchange Circuits Table
SEL A : 1 1
SEL B 0 1
LOOPBACK 1 1
SHUTDOWN 0 0
26 1}1 ] ) £ XA 1s
<., T1~J 7 26|71 X6 26 |11 TX1)6
» i A 1 TX2|7 1 TX2|7
: {>¢ Txe|7 I~ ~
-y T ENE ¢
R
% 28|TI3 3|4
T3
28|18 L ‘{>C 28|Tis X314
X4 4|7 ’ oTxals. 1x413
19 [RX1 RI1[15
G o gl | e
20|Rx2 O@]l RI2/16 O—— ~
21|RX3 O<]| RI3[17
RI3[17 ] 17
21|RX3 ‘a ahe 21|RX3 -
SLLLILLg PV Ri4 ’E o
Figure 28. Mode selection for the SP332
Cirnex
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+5V

Drivers
TxD

Receivers

TDEG—TDEC, (pi

1N5819

22uF  22uF

32

"1100" for RS-449 mode

Voo g1y Cleas co.Vss

2

£ K
DB-37 Connector
'y ‘g%

see pinout diagram for various ground pins

AL, 14
' >
Note: The SP33%W1]1 xaaqun'e cEampmg
odes on the driver ou@uts to Jmit theagolt- >
age to 6V afr@icomply@thh thé' RS- 473, " 15
driver output specxﬁcanon of Yf‘ =34V to
6V and Nz, ¢3 Gszglth a 4509 load.
16 >
18 ™,
0 > 18
24
>——{SELA ——— 123
0 R oopsAck—=<1 =
1 »————SELB 8 -
L
Figure 29. Adding extra differential and single-ended transceivers using the SP332
-
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SP502/SP503 EVALUATION BOARD
The SP502/SP503 Evaluation Board (EB) can
be used to evaluate the SP504. Each board
comes equipped with an 80-pin QFP Zero- In-
sertion socket to allow for testing of multiple
devices. The control lines and inputs and out-
puts of the device can be controlled either manu-
ally or via a data bus under software control.
There is a 50-pin connector to allow for easy
connection to an existing system via a ribbon
cable. There are also open areas on the board to
add additional circuitry to support application
specific requirements.

Manual Control

The SP502/SP503EB will support the SP502,
SP503 and SP504. multi-mode serial transceiv-
ers. The transceiver 1/O lines are brought out to
test pins arranged in the same configuration as
shown elsewhere in this data sheet. A top layer
silk-screen shows the drivers and receivers to
allow direct correlation to the data sheet. The
transmitter and receiver decode bits are tied

together and are brought out to a DIP switch for,.

manual control of both the driver and recelver

interface modes. Since the coding for the dnvehg i,
and receivers is identical, the bits have been tied ™

together. The DIP switch has 7 positionsy fou fof...
whichare reserved for the TDEC/RDEC: QOIltl’
and the other three are used as tri-state. COi’ltI:Ol

pins. The labels that are in [brackets] appfy only S

to the SP503 and SP504. If a logic one;-"'1",is

asserted, the corresponding red LED will be lit. ;

If a zero is asserted, the correspondmg red LED
will not be lit. s :

Software Control . /

A 50-pin connector brmgs, alL he analbg and
digitalI/Olines, VC«& andGND to the eége of the
card. This can be wired to‘the Mser’s existing
design via a mb‘bon cablé«‘A DB-«»25 adapter is
available upon Tequest.. The_pinout for the
connectorAs descnbed in the. following section.
When the. evaluation board’is operated under
softwaxe gontrol tﬁc DIP switch should be set
up s SO that aﬂ bits. are kyw (all LEDs off). This
wﬂl tie ZGKQ pulld"own resistors from the in-
ﬁuts%Q gr,oug}“d and let the external system con-
trok J;he state of the control inputs.

e
%

Power and Ground Requirements

The evaluation board layout has been optimized
for performance by using basic anaslog circuit
techniques, The four charge-pum D ogpacuors
mustbe 22F (16V) and be placed a§clo§e tothe
unit as possible; tantalum capacxtof% are sug-
gested The decoupling capagitor must“be a
minimum of 1UF; depending upon the oﬁsratmg
environment, 10pF shoui’d be enough for wofst
case situations. The gfo nd@lahe -for the part
must be solid, extendmg completely ilnder the
package. The power., supphe§ for thé device
should be as accurate™as pdss1ble, for rated
performance +5%JS necessaﬁy The power sup-
ply current will, Vary depeudlng upon the se-
lected mode, ﬂae amou;nt of loadmg and the data
rate. As a maxfmum the user should reserve
450mA for. Lo Tfie erst—case operating mode
is RS- 485 uhder full Joad of seven drivers
supplymg S to‘~5\4£} loads. The power and
g;roung mguts can b@ supplied through either the

e banana jacks on thé evaluation board (Red = V..

~+5Vi5%w,}31ack = GND) or through the

R For: ge?ércpée the 80-pin QFP Socketisa TESCO

f)an number FPQ-80-65-09A. The 50-pin con-
chor As an AMP part number 749075-5.

154
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Figure 30. SP502/503 Evaluation Board Schematic
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EDGE DUT PIN
CONNECTOR DESCRIPTIONS
01 TxD (pin 14) -TTL Input — Transmit

02

03

04

05

06

07

08

09

10 "R«T (pm 79)

/'
'
M
.

data; source for SD(a) and SD(b) out-
puts.

DTR (pin 13) — TTL Input — Data
terminal ready: source for TR(a) and
TR(b) outputs.

ST/TT (pin 6) ~TTL Input — ST/TT
select pin; enables ST drivers and dis-
ables TT drivers when high. Disables
ST drivers and enables TT drivers when

low.

DEC,/RDEC; (pin 5) - TTL Input Ag,"

Transmltter/Recelver decode reglster

Transnntter/Recelver decode reglster

TDEC,/RDEC,, (pifi2).— TTL Inpytli
Transmltter/Recen?er decede reg{ster

RxD (pin 1 )4 TTL Qutputtx ﬁecelve
data; sourced ffombe(a) nd\RD)b)
inputs. z y / Y ;

CTS (pin- 80) =T TTL Oﬁtp}ft Clear to
send SQurced from C&(a) and CS(b)
mputs s b

TF{‘L Output — RxT;

e soureed ff@m TT(a) TT(b) inputs.
/ lLf . DSR (pm 78); “ TTL Output — Data set

7

N
\»

\”

r,eadif sourced from DM(a) and DM(b)
1nputs

12 «»RD(b; (pin 71) — Analog In — Receive

datas non-inverted; source for RxD.

TDEC /RDEC; (pin 3) - TTL Inpml W

EDGE / _DUTPIN
CONNECTOR

13

14

151
’"”’mpde Jnverted source for DSR.

/ DESCR’IP”F[ONS

RD(a) (pm 70}»— Analog In Recelve
data, mverted soiirqe foy;, RxD.

Dl\/f@)) (pin. 69) = A;lalog In — Data
mode non—mvertedf source for DSR.

DM(a) (p;n 68) ~ Analog In —~ Data

/16 CS() (pin7) — Analog In — Clear to

22
23
24

25

dinion<inverted; source for CTS.

) CS(a) (pin 66) — Analog In — Clear to
g send ‘inverted; source for CTS.

‘ {!}T(b) (pin 65) — Analog In or Out —
™, Terminal timing,

non—inverted:
sourced from TxC input.

TT(a) (pin 63) — Analog In or Out —
Terminal timing; inverted: sourced
from TxC input.

TR(a) (pin 58) — Analog Out — Termi-
nalready, inverted; sourced from DTR.

TR(b) (pin 56) — Analog Out — Termi-
nal ready; non—-inverted; sourced from
DTR.

SD(a) (pin 61) — Analog Out — Send
data, inverted; sourced from TxD.

SD(b) (pin 59) — Analog Out — Send
data; non—inverted; sourced from TxD.

RS(a) (pin 54)— Analog Out—Ready to
send; inverted; sourced from RTS.

RS(b) (pin 52) — Analog Out — Ready
to send, non-inverted; sourced from
RTS.

156
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DUT PIN

EDGE DUT PIN EDGE SN Y
CONNECTOR DESCRIPTIONS CONNECTOR IESCR!PTIONS

26 ST (pin 22) — TTL Input — Send Tim- 40 RT(b) (pin’ 3&) ”’Analog Ti— Recelve

ing; source for ST(a) and ST(b) out- timing, non—mVe;ted«source for RxC.
uts.

L 41 RT(a) (plfl 37).— Anat@g In Receive

27 STEN (pin 23) — TTL Input — Driver ¥
enable control pin; active low.

28 SCT(a) (pin 76) — Analog Input — In-
verting; input for SCT receiver.

29 SCT(b)(pin77) - Analog Input~Non~—
inverting; input for SCT receiver.

30 Vo — +5V for all circuitry. B
31 GND — signal and power ground. |,

32 LL(a) (pin 51) ~ Analog Out — Local
loopback, inverted; sourced frorffL

33 LL(b) (pin 49) ~ Analog Out chal ;
loopback, non—inverted sojgrced from
LL. \m

34  RL(a) (pin47) - Analog Out - Remote b
loopback; 1nvened,~ sdurced from R‘L ~

35 RL(b)(pin45) —;Analog\Out Remote

47

42 ¥

RR(a) (pm 35) Analog In — Receiver

nverted source for DCD.

Lk, (pm 24) — TTL Input — Local
loopback source for LL(a) and LL(b)

"ut\puts.

5 ™“RY(pin 21) — TTL Output - Ring indi-
~.cator; sourced from IC(a) and IC(b)

inputs.

RxC (pin 20) — TTL Output — Receive
clock; sourced from RT(a) and RT(b)

- inputs.

DCD (pin 19) — TTL Output — Data
carrier detect; sourced from RR(a) and
RR(b) inputs.

};)prack n?rk—inwencd s0u;ced ﬁrom 48 RL (pin 17) — Analog Out ~ Remote
/¢ "f / loopback; source for RL(a) and RL(b)

36 ST(b) (pm 44) P4 @ﬁalog O;at — Send outputs.
tmung,n@n—mverte& soﬁrcédfrom ST. 49 RTS (pin 16)—TTL Input - Ready to

37 ST(a) (pini 42}»« Ana‘l&g’Output —Send
umlng 1nvert,ed sourced from ST.

38 &IC(b);(meIO) Analog In — Incoming 50

P

;"’ caﬂ nm—mb‘erted source for R1.

/ 39 IC(a)« (pin 39T Analog In — Incoming
<-\,‘ . zalk inverted; source for RI.

send; source for RS(a) and RS(b) out-
puts.

TxC (pin 15) — TTL Input — Transmit
clock; Source for TT(a) and TT(b)
driver outputs.

SIGNAL PROCESSING EXCELLENCE
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ORDERING INFORMATION

Model Temperature Range . : *«_ Package Types
SP504CF 0°C to +70°C S— ot ... 80-pin QFP
To <)
158 10 > 4
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PACKAGE DRAWINGS
Package Type Pagé
Dual-in-Line, Plastic, 0.3" Width, 8 through 22 pins 160
Dual—in—Line, Plastic, 0.3" Width, 24 DINS OF MO ........cc.ciiieiierieiirinie e st ssessessssessssssesaesaseessssaasesessressassssansesessssersasessesssssesessentsessses 161
Dual~in-Line, Plastic, 0.6" Width, 22 pins or more 162
Small Outline, Shrink, SSOP . 163
Small Outline, SOIC, 0.15" Width 164
Small Outline, SOIC, 0.30" Width 165
Leadless Chip Carmier, PIASHC .........ccivuii it sttt st e ses e ne e b e s e eas e s ae s esaemen e era e b e b e b e nresbate s bt ensbeesasendssemtes 166,167
Quad Flatpack, 80-pin 168
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q' ' Co-pomienﬁ
SIGNAL PROCESSING EXCELLENCE
—| = D1.= 0.005" min.
(Q.127 min.) )
1=-0:015"min
0.381min
Y {0
—_ ¥y
1 K= 02107 Max: .
et } {5:384 max): / :
I iliviNain b
L= f \A‘2 ( 5—+ |-
L ) l
— =T H|lle—B1 n [
e = 0,100 BSC B \ e = 0.300 B&C
2:540'BSC) \ (7.620'BSC)
ALTERNATE |
N IN
(BOTH ENDS)
DIMENSIONS (Inches)
Minimum/Maximum 8~PIN 14-PIN 16-PIN 18-PIN 20~-PIN 22-PIN
(mm)
A2 0.115/0.195 | 0.115/0.195 | 0.115/0.195 0.115/0.195 | 0.115/0.195 0.115/0.195
(2.921/4.953) | (2.921/4.953) | (2.921/4.953) | (2.921/4.953) | (2.921/4.953) | (2.921/4.953)
B 0.014/0.022 | 0.014/0.022 | 0.014/0.022 0.014/0.022 | 0.014/0.022 0.014/0.022
(0.356/0.559) | (0.356/0.559) | (0.356/0.559) | (0.356/0.559) | (0.356/0.559) | (0.356/0.559)
B1 0.045/0.070 0.045/0.070 0.045/0.070 0.045/0.070 0.045/0.070 0.045/0.070
(1.143/1.778) | (1.143/1.778) | (1.143/1.778) | (1.143/1.778) | (1.143/1.778) | (1.143/1.778)
c 0.008/0.014 | 0.008/0.014 | 0.008/0.014 | 0.008/0.014 | 0.008/0.014 0.008/0.014
(0.203/0.356) | (0.203/0.356) | (0.203/0.356) | (0.203/0.356) | (0.203/0.356) | (0.203/0.356)
D 0.355/0.400 | 0.735/0.775 | 0.780/0.800 | 0.880/0.920 | 0.980/1.060 1.145/1.155
(9.017/10.160) | (18.669/19.685)|(19.812/20.320) | (22.352/23.368)) (24.892/26.924) | (29.083/29.337)
E 0.300/0.325 | 0.300/0.325 | 0.300/0.325 | 0.300/0.325 | 0.300/0.325 0.300/0.325
(7.620/8.255) | (7.620/8.255) | (7.620/8.255) | (7.620/8.255) | (7.620/8.255) | (7.620/8.255)
E1l 0.240/0.280 0.240/0.280 0.240/0.280 0.240/0.280 0.240/0.280 0.240/0.280
(6.096/7.112) | (6.096/7.112) | (6.096/7.112) | (6.096/7.112) | (6.096/7.112) | (6.096/7.112)
L 0.115/0.150 | 0.115/0.150 | 0.115/0.150 0.115/0.150 | 0.115/0.150 0.115/0.150
(2.921/3.810) | (2.921/3.810) | (2.921/3.810) | (2.921/3.810) | (2.921/3.810) | (2.921/3.810)
4] 0°/ 15° 0°/ 15° 0°/15° 0°/ 15° 0°/ 15° 0°/ 15°
(0°/15°) (0°15°) (0°/15°) (0°/15°) (0°/15°) (0°/15°)
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SIGNAL PROCESSING EXCELLENCE
P AGE: ASTIC
: JAL~IN-LIN
(NARROW
-min
min
.210" max
5.334 max): | X
(: — || —
%) |
- — |
e = 0.100 BSC \ ~\ e =0.300 BSC
2540 BSC) \ \ (7:620'BSC)
ALTERNATE | )
ND PIN Ji
(BOTHENDS)
;
DIMENSIONS (Inches)
Minimum/Maximum 24-PIN 28-PIN
(mm)
A2 0.115/0.195 0.115/0.195
(2.921/4.953) | (2.921/4.953)
B 0.014/0.022 0.014/0.022
(0.356/0.559) | (0.356/0.559)
B1 0.045/0.070 0.045/0.070
(1.14311.778) | (1.1431.778)
Cc 0.008/0.014 0.008/0.014
(0.203/0.356) | (0.203/0.356)
D 1.230/1.280 1.385/1.405
(31.24/32.51) {(35.179/35.687)
E - 0.300/0.325 0.300/0.325
(7.620/8.255) | (7.620/8.255)
E1 0.240/0.280 0.240/0.280
(6.096/7.112) | (6.096/7.112)
L ) 0.115/0.150 0.115/0.150
(2.921/3.810) | (2.921/3.810)
7] 0°/ 15° 0°/ 15°
(0°/15°) (0°115°)
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L
§
PACKAGE: AST
JAL~IN~-LIN
NATHDE)
‘N oK)
E
—i = D1 =0.005" min,
0.127 min. )
( ) +=-0:015"min;
0.381min.).....
o (]
¥y
1 A=0.25"max. " | .
} ' 1 N {B;59U ax): [ ]
MY C|=
1
L Q)
P—— -—— — - B1 !
e =0,100 BSC 7 éa = 0.600 BS
2540 BSC) (15:240 BSC)
DIMENSIONS (inches)
Minimum/Maximum 24-PIN 28-PIN 40-PIN 48-PIN
(mm)
A2 0.125/0.195 0.125/0.195 0.125/0.195 0.125/0.195
(3.175/4.953) | (3.175/4.953) | (3.175/4.953) | (3.175/4.953)
B 0.014/0.022 0.014/0.022 0.014/0.022 0.014/0.022
(0.366/0.559 | (0.366/0.559 | (0.366/0.559) | (0.366/0.559)
B1 0.030/0.070 0.030/0.070 0.030/0.070 0.030/0.070
(0.762/1.778) | (0.762/1.778) | (0.762/1.778) | (0.762/1.778)
c 0.008/0.015 0.008/0.015 0.008/0.015 0.008/0.015
(0.203/0.381) | (0.203/0.381) | (0.203/0.381) | (0.203/0.381)
D 1.150/1.290 1.380/1.565 1.980/2.095 2.385/2.480
(29.21/32.76) | (35.05/39.75) | (50.29/53.21) | (60.57/62.99)
E 0.600/0.625 0.600/0.625 0.600/0.625 0.600/0.625
(15.24/15.87) | (15.24/15.87) | (15.24/15.87).| (15.24/15.87)
E1 0.485/0.580 0.485/0.580 0.485/0.580 0.485/0.580
(12.3114.73) | (12.3114.73) | (12.31/14.73) | (12.31/14.73)
L 0.115/0.200 0.115/0.200 0.115/0.200 0.115/0.200
(2.921/5.080) | (2.921/5.080) | (2.921/5.080) | (2.921/5.080)
7] 0°/ 15° 0°/ 15° 0°/ 15° 0°/15°
(0°/15°) (0°115°) (0°/15°) (0°/15°)
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PACKAGE: PLASTIC SHRI
SMALL OUTLIN
e (SSOP)
' N /
H
— | -—
L
| DIMENSIONS (inches)
Minimum/Maximum 24-PIN 28-PIN
(mm)
A 0.068/0.078 | 0.068/0.078
(1.73/1.99) (1.73/1.99)
A1l 0.002/0.008 | 0.002/0.008
(0.05/0.21) (0.05/0.21)
B 0.010/0.015 | 0.010/0.015
(0.25/0.38) (0.25/0.38)
D 0.317/0.328 | 0.397/0.407
(8.07/8.33) | (10.07/10.33)
E 0.205/0.212 | 0.205/0.212
(5.20/5.38) (5.20/5.38)
e 0.0256 BSC 0.0256 BSC
(0.65 BSC) (0.65 BSC)
H 0.301/0.311 0.301/0.311
(7.65/7.90) (7.65/7.90)
L 0.022/0.037 | 0.022/0.037
(0.55/0.95) (0.55/0.95)
] 0°/8° 0°/8°
(oo Iso) (00,80)
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SIGNAL PROCESSING EXCELLENCE
P AGE: AST
SMALL - OUTLINE (SOI
L Nl A 7w L] ‘ Al
{
INARROW)
H
h-x-48°
3 | .—.»i i
[ Ly
e
L
" DIMENSIONS (inches)
Minimum/Maximum 8-PIN 14-PIN . 16-PIN
3 (mm)
A 0.053/0.069 | 0.053/0.069 | 0.053/0.069
(1.346/1.748) | (1.346/1.748) | (1.346/1.748)
At 0.004/0.010 | 0.004/0.010 | 0.004/0.010
(0.102/0.249 | (0.102/0.249) | (0.102/0.249)
B B 0.014/0.019 | 0.013/0.020 | 0.013/0.020
(0.35/0.49) | (0.330/0.508) | (0.330/0.508)
D 0.189/0.197 | 0.337/0.344 | 0.386/0.394
(4.80/5.00) | (8.552/8.748) | (9.802/10.000)
E 0.150/0.157 | 0.150/0.157 | 0.150/0.157
(3.802/3.988) | (3.802/3.988) | (3.802/3.988)
e 0050 BSC | 0.050BSC | 0.050 BSC
B (1.270 BSC) | (1.270 BSC) | (1.270 BSC)
H 0.228/0.244 | 0.228/0.244 | 0.228/0.244
B (5.801/6.198) | (5.801/6.198) | (5.801/6.198)
h 0.010/0.020 | 0.010/0.020 | 0.010/0.020
(0.254/0.498) | (0.254/0.498) | (0.254/0.498)
= I 0.016/0.050 | 0.016/0.050 | 0.016/0.050
(0.406/1.270) | (0.406/1.270) | (0.406/1.270)
= o 0°/8° 0°/8° 0°/8°
- (0°/8°) (0°/8%) (0°/8°)
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SIGNAL PROCESSING EXCELLENCE
P AGE: ASTIC
SMALL OUTLINE (SOl
AVTI T mY =AY ;
T (WIDE)
.
- =
L H
| DIMENSIONS (inches)
Minimum/Maximum |  14~PIN 16-PIN 18-PIN 20-PIN 24-PIN 28-PIN
(mm)
A 0.093/0.104 | 0.093/0.104 | 0.093/0.104 | 0.093/0.104 | 0.093/0.104 | 0.093/0.104
(2.352/2.649) | (2.352/2.649) | (2.352/2.649) | (2.352/2.649) | (2.352/2.649) | (2.352/2.649)
Al 0.004/0.012 | 0.004/0.012 | 0.004/0.012 | 0.004/0.012 | 0.004/0.012 | 0.004/0.012
(0.102/0.300) | (0.102/0.300) | (0.102/0.300) | (0.102/0.300) | (0.102/0.300) | (0.102/0.300)
B 0.013/0.020 | 0.013/0.020 | 0.013/0.020 | 0.013/0.020 | 0.013/0.020 | 0.013/0.020
(0.330/0.508) | (0.330/0.508) | (0.330/0.508) | (0.330/0.508) | (0.330/0.508) | (0.330/0.508)
D 0.348/0.363 | 0.398/0.413 | 0.447/0.463 | 0.496/0.512 | 0.599/0.614 | 0.697/0.713
(8.83/9.22) | (10.10/10.49) | (11.35/11.73) | (12.60/13.00) | (15.20/45.59) | (17.70/18.09)
E 0.291/0.299 | 0.291/0.299 | 0.291/0.299 | 0.291/0.299 | 0.291/0.299 | 0.291/0.299
(7.402/7.600) | (7.402/7.600) | (7.402/7.600) | (7.402/7.600) | (7.402/7.600) | (7.402/7.600)
e 0.050BSC | 0.050BSC | 0.050BSC | 0.050BSC | 0.050BSC | 0.050 BSC
(1270 BSC) | (1.270 BSC) | (1.270 BSC) | (1.270 BSC)) | (1.270 BSC) | (1.270 BSC)
H 0.394/0.419 | 0.394/0.419 | 0.394/0.419 | 0.394/0.419 | 0.394/0.419 | 0.394/0.419
(10.00/10.64) | (10.00/10.64) | (10.00/10.64) | (10.00/10.64) | (10.00/10.64) | (10.00/10.64)
L 0.016/0.050 | 0.016/0.050 | 0.016/0.050 | 0.016/0.050 | 0.016/0.050 | 0.016/0.050
(0.406/1.270) | (0.406/1.270) | (0.406/1.270) | (0.406/1.270) | (0.406/1.270) | (0.406/1.270)
o 0°/8° 0°/8° 0°/8° 0°/8° 0°/8° 0°/8°
. (0°/8°) (0°/8°) (0°/8°) (0°/8°) (0°/8°) (0°/8°)
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SIGNAL PROCESSING EXCELLENCE
=: PLASTIC
EADLESS.CHIP.
C 1 DI ¢ \'
A i g & &1 0
DIMENSIONS (Inches)
Minimum/Maximum 20-PIN 28-PIN 44-PIN 68-PIN 84-PIN
(mm)
A 0.385/0.395 | 0.485/0.495 | 0.685/0.695 | 0.985/0.995 | 1.185/1.195
(9.77/10.03) | (12.3112.57) | (17.39/17.65) | (25.02/25.27) | (30.09/30.35)
B 0.350/0.355 | 0.452/0.456 | 0.652/0.656 | 0.952/0.956 | 1.152/1.156
(8.89/9.017) | (11.48/11.58) | (16.56/16.61) | (24.18/24.28) | (29.26/29.36)
c 0.350/0.355 | 0.452/0.456 | 0.652/0.656 | 0.952/0.956 | 1.152/1.156
(8.89/9.017) | (11.48/11.58 | (16.56/16.61 | (24.18/24.28) | (29.26/29.36)
D 0.385/0.395 | 0.485/0.495 | 0.685/0.695 | 0.985/0.995 | 1.185/1.195 |.
(9.77/10.03) | (12.31/12.57) | (17.39/17.65 | (25.02/25.27))| (30.09/30.35)
E 0.170/0.180 | 0.170/0.180 | 0.170/0.180 | 0.170/0.180 | 0.170/0.180
(4.32/4.57) (4.32/4.57) | (4.32/4.57) (4.32/4.57) | (4.32/4.57)
F 0.098/— 0.098/— 0.098/— 0.098/- 0.098/—
(2.48/-) (2.48/-) (2.48/-) (2.481-) (2.48/~)
G 0.200 REF 0.300 REF | 0.500 REF 0.800 REF 1.000 REF
(5.08 REF) (7.62 REF) (12.7 REF) (20.32 REF) | (25.44 REF)
H 0.290/0.330 0.390/0.430 0.590/0.630 0.890/0.930 1.090/1.130
(7.36/8.38) | (9.906/10.922) | (14.98/16.00) | (22.60/23.62) | (27.69/28.70)
i 0.065/0.070 | 0.070/0.072 | 0.070/0.072 | 0.070/0.072 | 0.070/0.072
(1.65/1.77) (1.771.83 (1.771.83 (1.77/1.83) (1.7711.83
J 0.08/- 0.070/0.072 | 0.070/0.072 | 0.070/0.072 | 0.070/0.072
(2.03/-) (1.771.82) | (1.771.82) (1.771.83) | (1.7711.82)
""" K 0.145/0.156 | 0.148/0.152 | 0.148/0.152 | 0.148/0.152 | 0.148/0.152
(3.68/3.96) | (3.75/3.86) | (3.75/3.86) | (3.75/3.86) A (3.75/3.86)
X 0.100 REF 0.150 REF | 0.250 REF 0.400 REF 0.500 REF
(2.54 REF) | (3.810REF) | (6.35 REF) | (10.16 REF) | (12.7 REF)
Y 0.140/0.147 0.180 REF 0.280 REF 0.430 REF 0.530 REF
(3.50/3.733) (4.572 REF) (7.11 REF) (10.92 REF) | (13.46 REF)
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SIGNAL PROCESSING EXCELLENCE

CKAGE: QUAD FLATPACK
id 0.3" RAD. TYP
; 2R
PIN
10
x4 |
e o I
. E1 :
EE o 1 4 .‘/V
ey —r!
\v) 1 ? \ |
0.017" A B -
(-/0.43) 10°
.018"/0.030"
2 (0:450/0:750)
¢
\d
- ‘ l=— A | Seating
i Byt 0 O ~ e ! Pt Plane
. 0.010"/0.014"  0.02559"/~ A -
(0.250/0.350) (0.65/~)
DIMENSIONS (inches) |
Minimum/Maximum BO-PIN |
(mm)
A —-/0.096
(/2.450)
At -/0.010
(~/0.250) )
D 0.620/0.640
(15.750/16.250)
D1 0.547/0.555
(13.900/14.100)
E 0.620/0.640 [ b s
(15.750/16.250)
E1 0.547/0.555
(13.900/14.100)
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APPENDIX CONTENTS

Sipex Data Conversion Products LiStiNg .......c.cccocenireiviiiiccieniviniciccnnrirnsinsn i neser st se st sescssasne e
Sipex ... Excellence in Signal Processing . R .

Sales, ShiPPING & SEIVICE ..couvuccriirerritrecrctriirer e ettt et as et e b e e sbeseen s b ebn e et rereaente
North American Manufacturers Representatives ... 174
North American DIStHDULOLS .........cc.ouiiiciiriticr b s e et 176
International Manufacturers RepreSentatives ........cccce.cceirmicinririeninnincnenie e sss s saasesssosessnsmennens 179
International DIStrDULOS ..........ccoiviiiiieiirt e 180

169



Sipex

SIGNAL PROCESSING EXCELLENCE

SIPEX DATA CONVERSION PRODUCTS LISTING

For information on any of the following SIPEX Data Conversion Products, please contact the SIPEX Literature
Department at (508) 667-8700.

Model Description
Analog-to-Digital Converters
HS574A ... 12-Bit, 25us
SP674A ... 12-Bit, 15us

Sampling Analog-to-Digital Converters
SP574B ... 12-Bit, 25us; 20kHz Nyquist Frequency
SP674B ... 12-Bit, 15us; 33kHz Nyquist Frequency
SP774B ... 12-Bit, 8us; 62.5kHz Nyquist Frequency
SP1674B . 12-Bit, 10us; 50kHz Nyquist Frequency
SP7800A . 12-Bit, 3us; Single +5V Supply
SP8503 .... 12-Bit, 3us; Bipolar Input
SP8505 .... 12-Bit, 5us; Bipolar Input
SP8510 .... 12-Bit, 10us; Bipolar Input
m SP8530 .... 12-Bit, 7.75us, Simultaneous Sampling, Single +5V Supply, Serial OQutput
m SP8531 .... 12-Bit, 3.75us, Single +5V Supply, Serial Output
SP8603 .... 12-Bit, 3us; Unipolar Input
SP8605 .... 12-Bit, 5us; Unipolar Input
SP8610 .... 12-Bit, 10us; Unipolar Input

Digital-to-Analog Converters
HS3120 ... 12-Bit, 2ps, Latched, 4-Quadrant Multiplying, Current Output
HS3140 ... 14-Bit, 2us, 4-Quadrant Multiplying, Current Output
HS3160 ... 16-Bit, 2us, 4-Quadrant Multiplying, Current Output
SP7512 .... 12-Bit, 2us, Double-Buffered, 4-Quadrant Multiplying, Current Output
SP7514 .... 14-Bit, 2us, 4-Quadrant Multiplying, Current Output
SP7516 .... 16-Bit, 2us, 4-Quadrant Multiplying, Current Output
HS7541A . 12-Bit, 2us, 4-Quadrant Multiplying, Current Output
SP7545 .... 12-Bit, 2us, Buffered, 4-Quadrant Multiplying, Current Output
HS7584 ... 12-Bit, 2us, Quad, Double-Buffered, 4-Quadrant Multiplying, Current Output with Independent Reference Inputs
SP9316 .... 16-Bit, 2us, Latched, 4-Quadrant Multiplying, Current Output
m SP9500 .... 12-Bit, 7.5us, Single +5V Supply, 2 Quadrant Multiplying, Serial Input, Voltage Output
SP9501 .... 12-Bit, 4us, 4-Quadrant Multiplying, Voltage Output
SP9502.... 12-Bit, 4us, Dual, 4-Quadrant Multiplying, Voltage Output
SP9504 .... 12-Bit, 4us, Quad, 4-Quadrant Multiplying, Voltage Output, Extended Temperature Range
m SP9600 .... 12-Bit, 20us, Low Power, +5V Supply, 2 Quadrant Multiplying, Serial Input, Voltage Output
SP9601 .... 12-Bit, 30us, Low-Power; 4-Quadrant Multiplying, Voltage Output
SP9602 .... 12-Bit, 30us, Low-Power; Dual, 4-Quadrant Multiplying, Voltage Output
SP9604 .... 12-Bit, 30us, Low-Power; Quad, 4-Quadrant Multiplying, Voltage Output
SP9840 .... 8-Bit, 0.7us; Octal, Multiplying, Voltage Output with 3-Wire Serial Interface and 8 Independent Reference Inputs
SP9841 .... 8-Bit, 0.7us; Octal, 2-Quadrant Multiplying, Voltage Output with 8 Independent Reference Inputs
SP9842 ... 8-Bit, 0.7us; Octal, Multiplying, Voltage Output with 4 pair of Reference Inputs
SP9843 .... 8-Bit, 0.7ps; Octal, Multiplying, Voltage Output with 3-Wire Serial Interface and 4 Pair Reference Inputs
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SIPEX DATA CONVERSION PRODUCTS LISTING

For information on any of the following SIPEX Data Conversion Products, please contact the SIPEX Literature
Department at (508) 667-8700. .

Data Acquisition Systems
SP8120 .... 8-Channel, 12-Bit, 100KHz, Parallel Out, Monolithic DAS
SP8121 .... 8-Channel, 12-Bit, 100KHz, Parallel Out, Monolithic DAS7
SP8480 .... 8-Channel, 12-Bit, 100KHz, 8/4 Nibble Out, Monolithic DAS
SP8481 .... 8-Channel, 12-Bit, 100KHz, Latched MUX, Nibble Out, Monolithic DAS
SP8542.... 2-Channel, 12-Bit, 235KHz, Single +5V Supply, Serial /O
SP8544 .... 4-Channel, 12-Bit, 235KHz, Single +5V Supply, Serial IO
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SIPEX... EXCELLENCE IN SIGNAL PROCESSING

Sipex Corporation designs and manufactures
Analog Signal Processing Circuits. Utilizing a
broad range of technologies including CMOS,
Bipolar and BiCMOS, Sipex has developed a
wide range of monolithic products. Sipex’s
Standard Products are focused primarily in two
areas: Data Converters and Interface Circuits.
The Interface Circuits consist of industry stan-
dard as well as proprietary products. Data Con-
verter products cover a full range of D/A’s,
A/D’s, and DAS’ with primary focus on high
speed, high resolution circuits. In addition to
Sipex’s broad standard product offering, the
company designs and manufactures custom cir-
cuits for unique signal processing needs.

This catalog introduces new Sipex Interface
Products and is considered a supplement to our
fullline Interface Products Catalog. If you would
like our full line Interface Products Catalog or
our Data Conversion Products catalog, please
contact the Sipex Literature Department at
508-667-8700.

SIPEX INTERFACE PRODUCTS:

Single Interface

Sipex has been serving the +5V Only RS-232
market since 1988. This product line does rep-
resent our core product offering and is enhanced
and improved as needed to keep pace with the
rigorous requirements of industry. In 1993 Sipex
released the first product in a family of RS-485
transceivers. The SP485 which is a half duplex
RS-485 transceiver was the first in a series of
RS-485 transceivers.

Multi-Mode Interface

Sipex entered the multimode serial interface
market with the industry’s first programmable
RS-232/422 transceiver in 1990. Based on this
technology the 300 series was expanded to sup-
port RS-232, RS-422, and AppleTalk™.
Single-chip transceivers supporting two inter-
face modes gave us the entree into our newest
series — the 500 series supports up to eleven
(11) programmable interface standards inte-
grated into easy to use, space saving, single chip
solutions.

Whether it’s our multimode transceivers or one
of our many single interface products, Sipex is
delivering affordable, reliable solutions to the
market today.

RELIABILITY

Quality and reliability have long been inherent
to our company. While the majority of our sales
today are to Industrial customers, our roots were
in the military markets, including demanding
space applications.

The disciplines required to successfully service
these markets have been carried into all Sipex’s
products. Quality has always been a ‘way of
life’ at Sipex. Outgoing quality levels of our
monolithic products are better than 200ppm
with our more mature products better than
100ppm. We are proud of our outgoing quality
level and are continually striving to improve
upon it.
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SALES, SHIPPING & SERVICE

Ordering Information

North America: Orders may be placed through
our North American Sales office located at 22
Linnell Circle, Billerica, MA 01821 USA by tele-
phone at 508—-667-8700 or by fax at 508—-670—
9001. Product information may be obtained, and
orders placed through Sipex's representatives or
distributors whose addresses and telephone num-
bers are listed in this catalog.

International: Customers outside North
America are served by Sipex direct sales offices
in France, Germany and Japan. Sipex is also
represented throughout the world by interna-
tional representatives and distributors whose
offices are listed in this catalog.

Terms and Conditions of Sale

Prices and delivery information of any item in
this catalog is available from our sales represen-
tatives or direct from the Company. Quotations
are F.O.B. factory of origin, and are subject to
change without notice. On all orders, payment is
net 30 days following date of shipment.

Applications Engineering

Sipex maintains a support staff of technical
sales engineers, both domestically and interna-
tionally, who are expert in specific areas of
analog, digital, and microelectronics technol-
ogy. Staff engineers provide further technical
support, as needed, on advanced circuit designs
or application problems.

Shipping Instruments

Shipping will be via United Parcel Service or
Parcel Post unless other instructions are indicated.
For rush service, we will ship by Air Freight, Air
Express or Air Parcel Post on request.

Warranty

Sipex warrants its products to be free from
defects in material and workmanship for a pe-
riod of one year from the date of shipment. This
warranty shall not apply to any product which
has been abused or misused physically or elec-
trically or whose leads have been clipped or
soldered. Sipex’s sole liability and the
Purchaser’s sole remedy under this warranty is
limited to repairing or replacing defective com-
ponents. Sipex shall not be liable for conse-
quential damages under any circumstances.

Returns

When returning material for repair or replace-
ment, it is necessary first to contact Customer
Service. Upon acceptance of the request, a re-
turn material authorization (RMA#) will be is-
sued. We require a detailed description of the
reason for the return; the date and purchase
order number on which it was obtained, and the
date of receipt.

Specifications
Sipexreserves the right to discontinue items and
change specifications without notice.
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NORTH AMERICAN MANUFACTURERS REPRESENTATIVES

ALABAMA GEORGIA MICHIGAN

Huntsville Roswell Plymouth

EMA EMA JAY MARKETING ASSOC.

Tel:  205-830--4030 Tel:  770-992-7240 Tel:  313-459-1200

800-633-2920(AL only) 800-647-3773 (GA only) Fax: 313-459-1697

Fax: 205-830-1947 Fax: 770-993-3426 MINNESOTA

ARIZONA IDAHO Excelsior

SOUTHWEST TECHNICAL SALES (Denver, CO CBR ASSOCIATES

Tel:  602-893-1209
Fax: 602-893-1312

ARKANSAS

(Dallas, TX)

MREP

Tel:  214-484-5711
Fax: 214-484-0634

CALIFORNIA

Irvine

SPECTRUM REP COMPANY
Tel:  714-453-1525

Fax: 714-453-1925

Milpitas

SIPEX CORPORATION
Tel:  408-945-9080
Fax: 408-946-6191

Riverside

SIPEX CORPORATION
Tel:  800-828-7818
FAX: 909-681-6754

Westlake Village

SPECTRUM REP COMPANY
Tel: 818-706-2919

Fax: 818-706-2978

COLORADO

Denver

SEALE & ASSOCIATES, INC.
Tel:  303-779-8005

Fax: 303-771-1103

CONNECTICUT
Hamden

DATCOM

Tel: 203-288-7005
Fax: 203-281-4233

DELAWARE

(Horsham, PA)

NEXUS TECHNOLOGY SALES
Tel:  215-675-9600

Fax: 215-675-9604

FLORIDA

Clearwater (Main Office)
ELECTRO-CRAFT, INC.
Tel: 813-530-3788
Fax: 813-530-9252

Apopka
ELECTRO-CRAFT, INC.
Tel:  407-880-7356
Fax: 407-880-7590

Boynton Beach
ELECTRO-CRAFT, INC.
Tel:  407-364-0933
Fax: 407-364-0935

)
SEALE & ASSOCIATES INC.
Tel:  303-779-8005
Fax: 303-771-1103

ILLINOIS
Oak Brook
ATILTD.
Tel: 708-574-1771
Fax: 708-572-0907

INDIANA
Indianapolis

MOHRFIELD MARKETING, INC.

Tel:  317-546-6969
Fax: 317-545-4504

Leo
MOHRFIELD MARKETING, INC.

Tel: 219-627-5355
Fax: 219-627-2953

IOWA

(Billerica, MA)

SIPEX CORPORATION
Tel:  508-667-8700
Fax: 508-670-9001

KANSAS
(Billerica, MA)

SIPEX CORPORATION
Tel:  508-667-8700
Fax: 508-670-9001

KENTUCKY
Lexington

MOHRFIELD MARKETING, INC.

Tel:  606-277-7990
Fax: 606-278-1278

LOUISIANA
(Dallas, TX)

MREP

Tel 214-484-5711
Fax: 214-484-0634

MAINE

Billerica, MA)

IPEX CORPORATION
Tel: 508-667-8700
Fax: 508-670-9001

MARYLAND
Pasadena

EES

Tel:  410-255-9686
Fax: 410-255-9688

MASSACHUSETTS
Billerica

SIPEX CORPORATION
Tel: 508-667-8700
Fax: 508-670-9001

Tel: 612-470-2282
Fax: 612-470-2283

MISSISSIPPI
(Huntsville, AL)
EMA

Tel:  205-830-4030
Fax: 205-830-1947

MISSOURI

(Billerica, MA)

SIPEX CORPORATION
Tel: 508-667-8700
Fax: 508-670-9001

MONTANA

(Denver, CO)

SEALE & ASSOCIATES, INC.
Tel:  303-779-8005

Fax: 303-771-1103

NEBRASKA
(Billerica, MA)

SIPEX CORPORATION
Tel: 508-667-8700
Fax: 508-670-9001

NEVADA
g ipitas, CA)

IPEX CORPORATION
Tel:  408-945-9080
Fax: 408-946-6191

NEW HAMPSHIRE
(Billerica, MA)

SIPEX CORPORATION
Tel: 508-667-8700
Fax: 508-670-9001

NEW MEXICO

(Phoenix, AZ)

SOUTHWEST TECHNICAL SALES
Tel:  602-893-1209

Fax: 602-893-1312

NEW YORK/NEW JERSEY (METRO)
(Fort Lee, NJ)

NEXUS TECHNOLOGY SALES

Tel:  201-947-0151

Fax: 201-947-0163

Rochester

MICRO-TECH MARKETING
Tel:  716-426-0806

Fax: 716-426-5535
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NORTH CAROLINA SOUTH DAKOTA WYOMING
Raleigh (Excelsior, MN) (Denver, CO)
EMA CBR ASSOCIATES SEALE & ASSOCIATES, INC.

Tel:  919-846-6888
Fax: 919-847-7360

- Charlotte

EMA

Tel:  704-553-0110
Fax: 704-553-0690

NORTH DAKOTA
(Excelsior, MN)

CBR ASSOCIATES
Tel:  612-470-2282
Fax: 612-470-2283

OHIO

New Lebanon

J.N. BAILEY & ASSOC.
Tel: 513-687-1325
Fax: 513-687-2930

Columbus

J.N. BAILEY & ASSOC.
Tel: 614-262-7274
Fax: 614-262-0384

Brunswick

J.N. BAILEY & ASSOC.
Tel: 216-273-3798
Fax: 216-225-1461

OKLAHOMA

Bixby

MREP

Tel:  918-369-6425
Fax: 918-369-5186

OREGON
Beaverton
COMPONENTS WEST
Tel:  503-520-1900
Fax: 503-520-1906

PENNSYLVANIA (EASTERN)
Horsham

NEXUS TECHNOLOGY SALES
Tel: 215-675-9600

Fax: 215-675-9604

PENNSYLVANIA (WESTERN)
New Lebanon, OH

J.N. BAILEY & ASSOC.

Tel: 513-687-1325

Fax: 513-687-2930

RHODE ISLAND
(Billerica, MA)

SIPEX CORPORATION
Tel  508-667-8700
Fax: 508-670-9001

SOUTH CAROLINA
(Raleigh, NC)
EMA

Tel:  919-846-6888
Fax: 919-847-7360

Tel: 612-470-2282
Fax: 612-470-2283

TENNESSEE (EASTERN)
(Roswell, GA)
EMA

Tel:  404-992-7240
Fax: 404-993-3426

TENNESSEE (WESTERN)
(Huntsville, AL)
EMA

Tel:  205-830-4030
Fax: 205-830-1947

TEXAS

Dallas

MREP

Tel: 214-484-5711
Fax: 214-484-0634

UTAH
(Denver, CO)

SEALE & ASSOCIATES, INC.

Tel:  303-779-8005
Fax: 303-771-1103

VERMONT

(Billerica, MA)

SIPEX CORPORATION
Tel: 508-667-8700
Fax: 508-670-9001

VIRGINIA
(Pasadena, MD)
EES

Tel:  410-255-9686
Fax: 410-255-9688

WASHINGTON, DC
(Pasadena, MD)
EES

Tel:  410-255-9686
Fax: 410-255-9688

WASHINGTON
Redmond
COMPONENTS WEST
Tel: 206-885-5880
Fax: 206-882-0642

WEST VIRGINIA
(Pittsburgh, PA)

J.N. BAILEY & ASSOC.
Tel: 412-487-8640
Fax: 412-487-8640

WISCONSIN
(Oak Brook, IL)
ATI Ltd.

Tel:  708-574-1771
Fax: 708-572-0907

Tel:  303-779-8005
Fax: 303-771-1103

CANADA

Mississauga, Ontario

SOURCE ELECTRONICS LTD.
Tel:  905-676-0830

Fax: 905-676-0844

Ottawa

SOURCE ELECTRONICS LTD.
Tel: 819-457-1121

Fax: 819-457-1126

Montreal

‘SOURCE ELECTRONICS LTD.

Tel: 514-484-6340
Fax: 514-484-7301
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" ALABAMA:
Huntsville
Future Electronics
Tel: 205-830-2322
Fax: 205-830-6664

Reptron Electronics, Inc.
Tel:  205-722-9500
Fax: 205-722-9565

ARIZONA:
Phoenix
Future Electronics
Tel: 602-968-7140
Fax: 602-968-0334

Jan Devices
Tel: 602-870-1190
Fax: 602-870-8873

Scottsdale

A.V.E.D. Rocky Mountain, Inc.
Tel:  602-951-9788

Fax: 602-951-4182

ARKANSAS:

Ft. Smith

Omni Pro Electronics
Tel  501-484-5615
Fax: 501-484-5020

CALIFORNIA:
Agoura Hills

Future Electronics
Tel: 818-865-0040
Fax: 818-865-1340

Reptron Electronics, Inc.
Tel: 818-707-0377
Fax: 818-706-7651

Irvine

Bell Microproducts
Tel:  714-470-2900
Fax: 714-470-2929

Future Electronics
Tel:  714-250-4141
Fax: 714-250-4185

Reptron Electronics, Inc.
Tel:  714-450-0300
Fax: 714-450-0227

Reseda

Jan Devices

Tel:  818-757-2000
Fax: 818-708-7436

San Diego

Future Electronics
Tel:  619-625-2800
Fax: 619-625-2810

Reptron Electronics, Inc.
Tel: 619-453-8430
Fax: 619-453-1465

San Jose

Bell Microproducts
Tel:  408-451-9400
Fax: 408-451-1600

Future Electronics
Tel:  408-434-1122
Fax: 408-433-0822

Reptron Electronics, Inc.
Tel:  408-453-9933
Fax: 408-453-9941

Westlake Village

Bell Microproducts
Tel:  805-496-2606
Fax: 805-496-6119

COLORADO:
Lakewood

Future Electronics
Tel:  303-232-2008
Fax: 303-232-2009

Wheat Ridge

A.V.E.D. Rocky Mountain, Inc.
Tel:  303-422-1701

Fax: 303-422-2529

CONNECTICUT:
Cheshire

Future Electronics
Tel:  203-250-0083
Fax: 203-250-0081

Wallingford

Reptron Electronics, Inc.
Tel: 203-265-3134
Fax: 203-265-6765

Sager Electronics
Tel:  1-800-SAGER-800
Fax: 203-265-6865

FLORIDA:
Altamonte Springs
Bell Microproducts
Tel: 407-682-1199
Fax: 407-682-1286

Future Electronics
Tel: 407-865-7900
Fax: 407-865-7660

Seymour Electronics
Tel: 407-767-6974
Fax: 407-767-9667

Deerfield Beach

Bell Microproducts
Tel:  305-429-1001
Fax: 305-481-3586

Future Electronics
Tel:  305-426-4043
Fax: 305-426-3939

Ft. Lauderdale

Reptron Electronics, Inc.
Tel: 305-735-1112
Fax: 305-735-1121

Largo

Future Electronics
Tel: 813-530-1222
Fax: 813-538-9598

Orlando

Sager Electronics

Tel:  1-800-SAGER-800
Fax: 407-354-1137

Tampa

Reptron Electronics, Inc.
Tel:  813-855-4656
Fax: 813-855-7660

GEORGIA:

Norcross

Future Electronics

Tel: 770-441-7676
Fax: 770-441-7580
Reptron Electronics, Inc.
Tel:  770-446-1300
Fax: 770-446-2991

Sager Electronics
Tel:  1-800-SAGER-800
Fax: 770-446-0430

Seymour Electronics
Tel:  770-441-7878
Fax: 770-441-1001

Woodstock

Bell Microproducts
Tel: 770-592-1010
Fax: 770-592-1111

ILLINOIS:
Bensenville
Omni Pro Electronics
Tel: 708-350-0550
Fax: 708-350-0759

Schaumburg

Future Electronics
Tel: 708-882-1255
Fax: 708-490-9290

Marsh Electronics
Tel:  708-303-0100
Fax: 708-303-0023

Reptron Electronics, Inc.
Tel: 708-882-1700
Fax: 708-882-8904

Sager Electronics
Tel:  1-800-SAGER-800
Fax: 708-882-9776

INDIANA:
Carmel
Marsh Electronics
Tel:  317-575-4800
Fax: 317-575-4810

Indianapolis

Custom Service Electronics
Tel: 317-879-9119

Fax: 317-879-9136

Future Electronics
Tel:  317-469-0447
Fax: 317-469-0448

KANSAS:
Overland Park
Future Electronics
Tel: 913-649-1531.
Fax: 913-649-1786

MARYLAND:

Berlin

Jan Devices

Tel:  410-208-0500
Fax: 410-641-7450

Columbia

Bell Microproducts

Tel:  410-720-5100
Fax: 410-381-2172
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Future Electronics
Tel:  410-290-0600
Fax: 410-290-0328

Reptron Electronics, Inc.
Tel:  410-290-5113
Fax: 410-290-7650

Sager Electronics
Tel:  1-800-SAGER-800
Fax: 410-381-9380

Seymour Electronics
Tel:  410-992-7474
Fax: 410-992-7410

MASSACHUSETTS:

Billerica

Bell Microproducts

Tel:  508-667-2400
Fax: 508-663-7474

Bolton

Future Electronics
Tel:  508-779-3000
Fax: 508-779-3050

Burlington

Reptron Electronics, Inc.
Tel:  617-273-2800

Fax: 617-229-2815

Hingham

Sager Electronics

Tel:  1-800-SAGER-800
Fax: 617-740-2559

Melrose

Jan Devices

Tel: 617-662-3901
Fax: 617-662-0837

Norwood

Gerber Electronics
Tel:  617-769-6000
Fax: 617-762-8931

Wilmington

Sager Electronics

Tel:  1-800-SAGER-800
Fax: 508-657-6559

MICHIGAN:

Grand Rapids
Calder Electronics
Tel:  616-698-7400
Fax: 616-698-9216

Future Electronics
Tel: 616-698-6800
Fax: 616-698-6821

Kentwood

Custom Service Electronics

Tel: 616-285-1060
Fax: 616-285-1065
Livonia

Future Electronics
Tel:  313-261-5270
Fax: 313-261-8175

Reptron Electronics, Inc.
Tel:  313-525-2700
Fax: 313-525-3209

Troy

Marsh Electronics
Tel:  810-689-0299
Fax: 810-689-0139

MINNESOTA:
Bloomington
Marsh Electronics
Tel: 612-948-0464
Fax: 612-948-0467

Eden Prairie

Future Electronics
Tel: 612-944-2200
Fax: 612-944-2520

Edina

Bell Microproducts
Tel: 612-933-3236
Fax: 612-933-3415

Plymouth

Reptron Electronics, Inc.
Tel:  612-559-0000

Fax: 612-553-0753

MISSOURL:

St. Louis

Future Electronics
Tel:  314-469-6805
Fax:© 314-469-7226

NEW HAMPSHIRE:
Sager Electronics

Tel:  1-800-SAGER-800
Fax: 603-898-2741

NEW JERSEY:
Clifton

Bell Microproducts
Tel:  201-777-4100
Fax: 201-777-6194

Mariton

Future Electronics
Tel:  609-596-4080
Fax: 609-596-4266

Mount Laurel

Seymour Electronics
Tel: 609-235-7474
Fax: 609-235-4992

Parsippany

Future Electronics

Tel:  201-299-0400
Fax: 201-299-1377

NEW YORK:
Hauppauge

Future Electronics
Tel:  516-234-4000
Fax: 516-234-6183

Sager Electronics
Tel:  1-800-SAGER-800
Fax: 516-348-1006

Rochester

Future Electronics
Tel: 716-387-9550
Fax: 716-387-9563

Smithtown

Bell Microproducts
Tel:  516-543-2000
Fax: 516-543-2030

Syracuse

Future Electronics
Tel: 315-451-2371
Fax: 315-451-7258

Woodbury

Seymour Electronics
Tel:  516-496-7474
Fax: 516-496-0857

NORTH CAROLINA:
Raleigh

Future Electronics
Tel:  919-790-7111
Fax: 919-790-9022

Reptron Electronics, Inc.

Tel: 919-870-5189
Fax: 919-870-5210

Sager Electronics
Tel:  1-800-SAGER-800
Fax: 919-850-9559

OHIO:

Akron

Sager Electronics

Tel:  1-800-SAGER-800
Fax: 216-864-4620

Beavercreek

Future Electronics
Tel:  513-426-0090
Fax: 513-426-8490

Cincinnati

Schuster Electronics
Tel: 513-489-1400
Fax: 513-489-8686

Dayton

Sager Electronics

Tel:  1-800-SAGER-800
Fax: 513-898-4455
Mayfield Heights

Future Electronics

Tel: 216-449-6996
Fax: 216-449-8987

Solon

Reptron Electronics, Inc.

Tel: 216-349-1415
Fax: 216-349-1634

Twinsburg

Schuster Electronics
Tel: 216-425-8134
Fax: 216-425-1863

OREGON:
Beaverton
Future Electronics
Tel:  503-645-9454
Fax: 503-645-1559

Reptron Electronics, Inc.

Tel: '503-629-2082
Fax: 503-629-8645

PENNSYLVANIA:
Ambler

Bell Microproducts
Tel: 215-540-4148
Fax: 215-540-4149

Horsham

Reptron Electronics, Inc.

Tel:  215-672-6055
Fax: 215-672-4966
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Langhorne

Sager Electronics

Tel:  1-800-SAGER-800
Fax: 215-750-8327

Pittsburgh (Cranberry Township)
Sager Electronics

Tel:  1-800-SAGER-800

Fax: 412-772-3845

PUERTO RICO:
Florida

Future Electronics
Tel:  800-305-2343
Fax: 305-426-3939

TEXAS:

Austin

Bell Microproducts

Tel: 512-258-0725
Fax: 512-258-6517

Future Electronics
Tel: 512-502-0991
Fax: 512-502-0740

Omni Pro Electronics
Tel:  512-794-9200
Fax: 512-338-9576

Carrollton

Omni Pro Electronics
Tel:  214-233-0500
Fax: 214-732-8743

Houston

Future Electronics
Tel: - 713-785-1155
Fax: 713-785-4558

Omni Pro Electronics
Tel:  713-270-1700
Fax: 713-270-8020

Richardson

Bell Microproducts
Tel: 214-783-4191
Fax: 214-783-4192

Cinav

Jh Mp’\

SIGNAL PRO’C‘:SS(NG EXCELLENCE
Future Electronics WISCONSIN:
Tel:  214-437-2437 Brookfield

Fax: 214-669-2347

Sager Electronics
Tel: 1-800-SAGER-800
Fax: 214-783-4240

UTAH:
Midvale

A.V.E.D. Rocky Mountain, Inc.

Tel:  801-565-8300
Fax: 801-565-9983

Salt Lake City
Future Electronics
Tel:  801-467-4448
Fax: 801-467-3604

VIRGINIA:

Herndon

Bell Microproducts
Tel:  703-834-3696
Fax: 703-834-3698

WASHINGTON:
Bellevue

Reptron Electronics, Inc.
Tel:  206-453-1699
Fax: 206-453-1827

Bothell

Future Electronics
Tel:  206-485-6616
Fax: 206-485-6109

Redmond

Bell Microproducts
Tel:  206-861-5710
Fax: 206-885-5399

Future Electronics
Tel: 414-879-0244
Fax: 414-879-0250

Milwaukee

Marsh Electronics
Tel:  414-475-6000
Fax: 414-771-2847

CANADA:

Pointe Claire, Quebec
Future Electronics
Tel:  514-694-7710
Fax: 514-695-3707

Quebec City, Quebec
Future Electronics

Tel: 418-877-6666
Fax: 418-877-6671

Mississauga, Ontario
Future Electronics
Tel:  905-612-9200
Fax: 905-612-9185

Ottawa, Ontario
Future Electronics
Tel:  613-820-8313
Fax: 613-820-3271

Calgary, Alberta

Future Electronics
Tel:  403-250-5551
Fax: 403-291-7054

Edmonton, Alberta

Future Electronics
Tel: 403-438-2858
Fax: 403-434-0812

Vancouver, British Columbia
Future Electronics

Tel: 604-294-1166

Fax: 604-294-1206
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AUSTRIA: HUNGARIA:
CODICO GES. MBH AND CO. KG ELATEC

Muhlgasse 86-88
A-2380 Perchtoldsdorf
Tel:  43-1-86305-0
Fax: 43-1-86305-98

BELGIUM:

TRADEMARK ELECTRONICS
Bisschoppenhoflaan 357-359
2100 Antwerp, Belgium

Tel:  32-3-325-1910

Fax: 32-3-326-0510

BIH/KROATIEN:
ELATEC

Kucerina 5

HR-41000 Zagreb
Kroatien

Tel:  385-41-453-350
Fax: 385-41-453-356

BULGARIA:

ELATEC

Tzarigradsko shosse 7th KM
BG-1184 Sofia

Tel:  359-2-771-580

Fax: 359-2-772-188

DENMARK:
SUPPLY-TEAM
Handvaerkerbyen 18
DK-2670 Greve

Tel:  45-42-902333
Fax: 45-42-904890

EASTERN EUROPE
(HEADQUARTERS):

ELATEC VERTRIEBS GMBH
Bretonischer Ring 11 -
D-85630 Grasbrunn

Tel:  49-89-463018

Fax: 49-89-4602403

FINLAND:

INTEGRATED ELECTRONICS OY AB
Turkhaudantie 1

FIN-00700 Helsinki

Tel: 358-0-3513133

Fax: 358-0-3513134

FRANCE:

LINEAR SEMICONDUCTOR
EXCELLENCE (LSX)

30 Rue Du Morvan, SILIC 525
94633 Rungis Cedex

Tel: 33-1-4687-8336

Fax: 33-1-4560-0784

HONG KONG:
ELECTRONIC SCIENTIFIC
ENGINEERING LTD

20/F Shun Tak Centre

200 Connaught Road
Central Hong Kong

Tel:  852-2559-2041

Fax: 852-2858-2555

Peterdy u. 15

Alag Center Pest liI-rd floor
H-1071 Budapest

Tel:  36-1-351-75-91

Fax: 36-1-351-75-90

INDIA:

VENTRONICS PVT. LTD

820, 8th Main, 4th Block, BEL Layout
Vidyaranyapura, Jalahalli,
Bangalore-560 097

Tel:  91-80-8382191/8381199
Fax: 91-80-8382191

ISRAEL:

SEG TEC

3 Hametsuda St., Industrial Park
Azur 58001,

Tel: 972-3-556-7458

Fax: 972-3-556-9490

ITALY:

CELTE S.R.L.

V. le Lombardia 15
20131 Milano

Tel: 39-2-266-6295

. Fax: 39-2-266-6960

JAPAN:

TOKYO MUSEN KIZAl CO. LTD.
3-7, Sotokanda 2-Chome, Chiyoda-ku
Tokyo 101

Tel:  81-3-3253-0545

Fax: 81-3-3255-2738

NIPPON SIPEX CORPORATION
Haibara Building, 2-3-7 Sotokanda
Chiyoda-ku Tokyo 101

Tel: 81-3-3254-5822

Fax: 81-3-3254-5824

KOREA:

SUNHO CORPORATION

Seoul Young Dong P.O. Box 1846
Seoul

Tel:  822-558-4415

Fax: 822-558-4412

NETHERLANDS:

ADDED VALUE ELECTRONICS
Vissersdijk Beneden 17

3319 GW Dordrecht, Netherlands
Tel:  31-78-6215900

Fax: 31-78-6215815

NORWAY:

BEXAB NORGE
Vestvollveien 10 P.O. Box 84
N—2020 Skedsmokorset

Tel:  47-63874900

Fax: 47-63875900

POLAND:

ELATEC

ul.T. Kantora 5/17
PL-31-445 Krakow
Tel:  48-12-121-359
Fax: 48-12-121-359

INTERNATIONAL MANUFACTURERS REPRESENTATIVES

ROMANIA:

ELATEC

Peterdy u. 15

Alag Center Pest Ill-rd floor
H-1071 Budapest
Hungaria

Tel:  36-1-351-75-91
Fax: 36-1-351-75-90

SINGAPORE:

SABRE TECHNOLOGIES PTE. LTD
104 Boon Keng Road

#07-07 Kallang Basin Industrial Estate
Singapore 1233

Tel:  65-2932003

Fax: 65-2930661

SOUTH AFRICA:
COMMUNICA LTD

29011 Sunnyside

0132 Pretoria

Tel: 27-12-3227613/3227621
Fax: 27-12-3223721

SPAIN & PORTUGAL:
ANATRONIC S.A.
Avda. Valladolid 27
28008 Madrid

SPAIN

Tel:  34-1-542-4455
Fax: 34-1-559-6975

SWEDEN:

LAC ELEKTRONIK

Box 5036

131-05 Nacka-Stockholm
Tel:  46-8-642-8300
Fax: 46-8-642-8303

TAIWAN:

KALTEC INT'LLTD
No. 18, Lane 46, Sec 2,
Shuang Shi Road
Panchiao

Taipei

Tel: 886-2-255-5711
Fax: 886-2-253-7636

TSCHECHIAN REPUBLIC:
ELATEC

Prazska 53/I|

CZ-566 01 Vysoke Myto
Tel:  42-468-221-60

Fax: 42-468-221-60

UNITED KINGDOM:

MB COMPONENTS LTD.

2 Linden House

Turk Street

ALTON, Hampshire GU34 1AN
ENGLAND

Tel:  44-1420-542500

Fax: 44-1420-542700
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AUSTRALIA:

AVNET/VSI ELECTRONICS
6-8 Lyon Park Road, Unit C
North Ryde, NSW 2113

Tel: 61-2-878-1299

Fax: 61-2-878-1266

FRANCE:

FUTURE ELECTRONICS

Parc Technopolis - LP 854 Les ULIS
3 Avenue du Canada Bat. Theta 2
91 974 Courtaboeuf Cedex

Tel:  33-1-6982-1111

Fax: 33-1-6982-1100

GERMANY:

FUTURE ELECTRONICS
Munchner Strasse 18
85774 Unterfohring

Tel:  49-89-95727143
Fax: 49-89-95727144

KARL-HEINZ-DREYER
Albert-Schweitzer-Ring 36
D-22045 Hamburg, Germany
Tel:  49-40-6695227+28
Fax: 49-40-6684030

MEV ELEKTRONIK SERVICE GmbH
Heinrich-Hasemeier Str. 26

D-49076 Osnabruck

Tel:  49-541-13908-0

Fax: 49-541-13908-39

IRELAND:

FUTURE ELECTRONICS
26 Merchants Sq.

Ennis, County Clare

Tel:  353-65-41330
Fax: 353-65-40654

ITALY:

COMPREL spa

Via Po 37

20031 Cesano Maderno (M) Italy
Tel:  39-362-553991

Fax: 39-362-553967

[ ] M’
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NEW ZEALAND:
VS| ELECTRONICS (NZ) PTY LTD
274 Church Street

Penrose, Aukland
Tel: 64-9-636-7801
Fax: 64-9-636-7803

SINGAPORE:

FUTURE ELECTRONICS
#16-02 BP Tower

396 Alexandra Road
Singapore 0511

Tel:  65-479-1300

Fax: 65-479-3151

SWITZERLAND:
MILGRAY DISTRIBUTION
R. Knuchel Electronics
Weiherweg 45

CH-2562 Port

Tel:  41-32-512064

Fax: 41-32-511359

UNITED KINGDOM:
FUTURE ELECTRONICS
Future House

Poyle Road

Colnbrook

Berkshire SL30EZ

Tel: 44-1753-763000
Fax: 44-1753-689100

HERO ELECTRONICS LTD.
Dunstable Street

Ampthill

Bedfordshire MK45 2JS
England

Tel:  44-1525-405015

Fax: 44-1525-402383
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Sipex
Corporation

Headquarters

and Main Offices:

22 Linnell Circle
Billerica, MA 01821
Tel: (508) 667-8700
Fax: (508) 670-9001

491 Fairview Way

Milpitas, CA 95035
Tel: (408) 945-9080
Fax: (408) 946-6191

North American
Sales Offices:
22 Linnell Circle
Billerica, MA 01821
Tel: (508) 667-8700
Fax: (508) 670-9001
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International
Sales Offices:

FRANCE

Sipex S.A.R.L.

30 Rue du Morvan,
SILIC 525

94633 Rungis Cedex
Tel: 33-1-4687-8336
Fax: 33-1-4560-0784

GERMANY

Sipex GmbH
Gautinger Strasse 10
82319 Starnberg
Tel: 49-8151-89810
Fax: 49-8151-29598

United Kingdom
MB Components Ltd.
2 Linden House
Turk Street

Alton, Hampshire
England GU34 TAN
Tel: 44-1420-542500
Fax: 44-1420-542700

JAPAN

Nippon Sipex Corporation
Haibara Building

2-3-7 Sotokanda
Chiyoda-ku

Tokyo 101

Tel: 81-3-3254-5822

Fax: 81-3-3254-5824

Tokyo Musen Kizai Co. Ltd.
3-7, Sotokanda 2-Chome,
Chiyoda-ku

Tokyo 101

Tel: 81-3-3253-0545

Fax: 81-3-3255-2738

22 Linnell Circle
Billerica, MA 01821
508-667-8700
FAX: 508—-670-9001



