C Sipex SP504

WAN Multi-Mode Serial Transceiver

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

-RS-232E (V.28)

-RS-422A (V.11, X.21)

-RS-449 (V.11 & V.10)

-RS-485

-V.35

-EIA-530 (V.11 & V.10)

-EIA-530A (V.11 & V.10)

-V.36

Now Available in Lead Free
DESCRIPTION...

The SP504 is a single chip device that supports eight (8) physical serial interface standards
for Wide Area Network Connectivity. The SP504 is fabricated using a low power BICMOS
process technology, and incorporates a Sipex patented (5,306,954) charge pump allowing
+5V only operation. Seven (7) drivers and seven (7) receivers can be configured via software
for any of the above interface modes at any time. The SP504 is suited for DTE-DCE
applications. The SP504 requires only one external resistor per V.35 driver for compliant V.35

operation.
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SPECIFICATIONS

T,=+25°Cand V_. = +5.0V unless otherwise noted.

MIN. TYP. MAX. UNITS CONDITIONS
LOGIC INPUTS
Vi 0.8 Volts
Viu 2.0 Volts
LOGIC OUTPUTS
Voo 0.4 Volts lour= +3.2MA
oH 2.4 Volts lour=—1.0mA
RS-485 DRIVER
TTL Input Levels
V. 0.8 Volts
Viu 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 YARA
Offset +2.5 Volts
Open Circuit Voltage +6.0 Volts
Output Current 28.0 mA R =54Q
Short Circuit Current +250 mA Terminated in —7V to +10V
Transition Time 20 40 ns Rise/fall time, 10%—-90%
Max. Transmission Rate 10 Mbps R, =54Q; Figure 3a
Propagation Delay T, @ 25°C & V. = +5V only
o 50 80 100 ns Figures 3a and 5; R =54Q
to g 50 80 100 ns C,=50pF
Differential Driver Skew 20 40 ns | top, — tpp | To @ +25°C
RS-485 RECEIVER
TTL Output Levels
Voo 0.4 Volts
Vou 2.4 Volts
Input
HIGH Threshold +0.2 +12 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 Rec. input graph
LOW Input Current Refer to Rec. input graph
Receiver Sensitivity +0.2 Volts Over -7V to +12V common
mode range
Input Impedance 12 kQ
Max. Transmission Rate 10 Mbps Figure 3a
Propagation Delay T, =25°C & V. = +5V only
tonL 80 110 180 ns Figures 3a and 7; A is invert-
LY 80 110 180 ns ing and B is non-inverting.
Differential Receiver Skew 30 ns | topy =t | Ty @ +25°C
V.35 DRIVER
TTL Input Levels All outputs measured w/
V. 0.8 Volts 150Q termination resistor
H 2.0 Volts connected to the non-
inverting outputs as shown
Outputs in Figure 18.
Differential Output x0.44 +0.66 Volts R, =100
Source Impedance 50 100 150 Q
Short-Circuit Impedance 135 150 165 Q Vour=—2Vto+2V;A=B
Voltage Output Offset -0.6 +0.6
Transition Time 35 60 ns 48kbps data rate.; T,@ 25°C
Max. Transmission Rate 10 Mbps R, =100
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SPECIFICATIONS (Continued)

T,=+25°Cand V_. = +5.0V unless otherwise noted.

MIN. TYP. MAX. UNITS CONDITIONS
V.35 DRIVER
Propagation Delay T, @ 25°C & V. = +5V only
to 50 80 100 ns Figures 3b and 5
PLH 50 80 100 ns
Differential Driver Skew 30 40 ns [toy =t Ty @ +25°C
V.35 RECEIVER
TTL Output Levels
\ 0.4 Volts
Vou 2.4 Volts
Input
Differential Threshold +80 mV
Input Impedance 920 100 110 Q
Short-Circuit Impedance 135 150 165 Q V= +2Vito -2V
Max. Transmission Rate 10 Mbps
Propagation Delay T, @ 25°C & V. = +5V only
top 100 130 200 ns Figure 3b and 7; A is invert-
LY 100 130 200 ns ing and B is non-inverting.
Differential Receiver Skew 30 ns [ toy =t Ty @ +25°C
RS-422 DRIVER (V.11)
TTL Input Levels
Vi 0.8 Volts
H 2.0 Volts
Outputs
Open Circuit Voltage,V +6.0 Volts R, =3.9kQ
Differential Output, V; +2.0 +5.0 Volts R, =100Q
0.5V, 0.67V, Volts T, @ +25°C
Balance 0.4 Volts Vil = V4l
Offset +3.0 Volts
Short Circuit Current +150 mA Vou =0V
Power Off Current +100 uA V,=0V,V, , ==+025V
Transition Time 20 40 ns Rise/fall time, 10%-90%
Max. Transmission Rate 10 Mbps R, =100Q; Figure 3a
Propagation Delay T, @ 25°C & V. = +5V only
topL 50 80 100 ns Figure 3a and 5;
PLH 50 80 100 ns Rpire=100Q
Differential Driver Skew 20 40 ns | top —top | To @ +25°C
RS-422 RECEIVER (V.11)
TTL Output Levels
VoL 0.4 Volts
Vou 2.4 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 Rec. input graph
LOW Input Current Refer to Rec. input graph
Receiver Sensitivity 0.3 Volts Vey = +7V to =7V
Input Impedance 4 kQ V| = +10V to 10V
Max. Transmission Rate 10 Mbps
Propagation Delay T, @ 25°C & V. = +5V only
o, 80 110 180 ns Figure 3a and 7; A is invert-
bLH 80 110 180 ns ing and B is non-inverting.
Differential Receiver Skew 30 ns [ top —toy | Tp @ +25°C
RS-232 DRIVER (V.28)
TTL Input Level
Vi 0.8 Volts
Vi 2.0 Volts
Rev: A Date:1/27/04 SP504 Multi-Mode Serial Transceivers © Copyright 2004 Sipex Corporation
3

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5785092/SP504CF.html

SPECIFICATIONS (Continued)

T,=+25°C and V. = +5.0V unless otherwise noted.

MIN. TYP. MAX. UNITS CONDITIONS
RS-232 DRIVER (V.28)
Outputs
HIGH Level Output +5.0 +15 Volts R, =3k, V,=0.8V
LOW Level Output -15.0 -5.0 Volts R =3kQ, V| =2.0V
Open Circuit Voltage -15 +15 Volts
Short Circuit Current 100 mA Vour = 0V
Power Off Impedance 300 Q V=0V, V,, ==2.0V
Slew Rate 30 Vlus R, =3kQ, C, = 50pF
Ve =+5.0V, T, @ +25°C
Transition Time 1.56 us R, =3kQ, C, =2500pF ;
between =3V, T, @ +25°C
Max. Transmission Rate 120 230.4 kbps R, =3kQ, C,=2500pF
Propagation Delay T, @ 25°C & V. = +5V only
ton, 0.5 1 4 us Measured from 1.5V of V|
to iy 0.5 1 4 us to 50% of V1, R, =3kQ
RS-232 RECEIVER (V.28)
TTL Output Levels
VoL 0.4 Volts
Vou 2.4 Volts
Input
HIGH Threshold 1.7 3.0 Volts
LOW Threshold 0.8 1.2 Volts
Receiver Open Circuit Bias +2.0 Volts
Input Impedance 3 5 7 kQ V| = +15V to -15V
Max. Transmission Rate 120 230.4 kbps
Propagation Delay T, @ 25°C & V. = +5V only
ton, 0.05 0.25 1 us Measured from 50% of V
to g 0.05 0.25 1 us to 1.5V of V1.
RS-423 DRIVER (V.10)
TTL Input Levels
Vi 0.8 Volts
H 2.0 Volts
Output
Open Circuit Voltage, V, | =4.0 +6.0 Volts R, =3.9kQ
HIGH Level Output, V +3.6 +6.0 Volts R, =450Q; Vg1 = 0.9V
LOW Level Output, V -6.0 -3.6 Volts R, =450Q; Vg1 = 0.9V
0.9V Volts T, =+25°C,, V. = +5.0V
Short Circuit Current +150 mA Vour = OV, Vo = +5.0V
Power Off Current +100 uA Ve =0V, Vg = 0.25V
Transition Time 100 ns Rise/fall time, between +3V
Max. Transmission Rate 120 kbps R, =450
Propagation Delay T, @ 25°C & V. = +5V only
tonL 0.05 0.5 2 us Measured from 1.5V of V
to 0.05 0.5 2 us to 50% of V,;; R, =450Q
RS-423 RECEIVER (V.10)
TTL Output Levels
VoL 0.4 Volts
oH 2.4 Volts
Input
HIGH Threshold +0.3 +7.0 Volts
LOW Threshold -7.0 -0.3 Volts
HIGH Input Current Refer to Rec. input graph
LOW Input Current Refer to Rec. input graph
Receiver Sensitivity +0.3 Volts Vey = +7V o =7V
Input Impedance 4 kQ Vy = +10V to -10V
Max. Transmission Rate 120 kbps
Rev: A Date:1/27/04 SP504 Multi-Mode Serial Transceivers © Copyright 2004 Sipex Corporation
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SPECIFICATIONS (Continued)

T,=+25°C and V. = +5.0V unless otherwise noted.

MIN. TYP. MAX. UNITS CONDITIONS

RS-423 RECEIVER (V.10)

Propagation Delay T, @ 25°C & V. = +5V only
o, 0.05 0.2 1 us Measured from 50% of V|
to 0.05 0.2 1 us to 1.5V of V¢

POWER REQUIREMENTS

Vee 4.75 5.00 5.25 Volts

lcc (nointerface selected) 30 mA Ve =5.0V
(RS-232 Mode) 140 mA fiy = 120kbps. Drivers loaded.
(RS-422 Mode) 320 mA fy = 2Mbps. Drivers loaded.
(RS-449 Mode) 320 mA fiy = 2Mbps. Drivers loaded.
(EIA-530 Mode) 320 mA fiy = 2Mbps. Drivers loaded.
(EIA-530A Mode) 320 mA fiy = 2Mbps. Drivers loaded.
(RS-485 Mode) 370 mA fiy = 2Mbps. Drivers loaded.
(V.35 Mode) 210 mA fy = 2Mbps. Drivers loaded.
(V.36 Mode) 310 mA fiy = 2Mbps. Drivers loaded.

ENVIRONMENTAL AND MECHANICAL

Operating Temperature Range 0 +70 °C

Storage Temperature Range| —65 +150 °C

Package 80—pin QFP

RECEIVER INPUT GRAPHS

RS-422 RECEIVER

+3.25mA

+3V +10V

versus Voltage
-3.25mA

Maximum Input Current

-3.25mA

RS-485 RECEIVER

—0.6mA

+6V
1 Unit Load

+12Vv

RS-423 RECEIVER

+1.0mA

Maximum Input Current
versus Voltage

+3.25mA

+3V +10V

Maximum Input Current
versus Voltage

Rev: A Date:1/27/04 SP504 Multi-Mode Serial Transceivers

Downloaded from Elcodis.com electronic components distributor

5

© Copyright 2004 Sipex Corporation



http://elcodis.com/parts/5785092/SP504CF.html

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.

V rrmrmrmrmmeie i +7V
Input Voltages:
(oo [[o 3 -0.3Vto (V. +0.5V)
Drivers......ccoceceeviiciiieenn, -0.3Vto(V.+0.5V)
RECEIVEIS....ooieeiiiiiieeee e +15V
Output Voltages:
LOQIC..cvi e -0.3Vto(V .+0.5V)
DIIVEIS. .. =14V
Receivers........cccccevvveenn. -0.3Vto(V .+0.5V)
Storage Temperature..........cccoceeeereeene -65°Cto+150°C
Power Dissipation..........ccccccoeccvvvieeeeeeiciinen, 2000mw

OTHER AC CHARACTERISTICS

T,=+70°Cto 0°C and V. = +4.75V to +5.25V unless otherwise noted.

Package Derating:

STORAGE CONSIDERATIONS

Due to the relatively large package size of the 80-pin
guad flat-pack, storage in a low humidity environment
is preferred. Large high density plastic packages are
moisture sensitive and should be stored in Dry Vapor
Barrier Bags. Prior to usage, the parts should remain
bagged and stored below 40°C and 60%RH. If the
parts are removed from the bag, they should be used
within 48 hours or stored in an environment at or below
20%RH. If the above conditions cannot be followed,
the parts should be baked for four hours at 125°C in
order remove moisture prior to soldering. Sipex ships
the 80-pin QFP in Dry Vapor Barrier Bags with a
humidity indicator card and desiccant pack. The hu-
midity indicator should be below 30%RH.

PARAMETER MIN. TYP. MAX. UNITS CONDITIONS

DRIVER DELAY TIME BETWEEN ACTIVE MODE AND TRI-STATE MODE

RS-232 MODE

ty,.; Tri-state to Output LOW 0.70 5.0 us | C_=100pF, Fig.4;S,
closed

tos Tri-state to Output HIGH 0.40 2.0 us | C_ =100pF,Fig.4;S,
closed

t,, »; Output LOW to Tri-state 0.20 2.0 us | C, =100pF, Fig.4;S,
closed

to,,» Output HIGH to Tri-state 0.40 2.0 us | C_=100pF, Fig.4;S,
closed

RS-423 MODE

t,,.; Tri-state to Output LOW 0.15 2.0 us | C, =100pF, Fig.4;S,
closed

to,: Tri-state to Output HIGH 0.20 2.0 us | C_=100pF, Fig.4;S,
closed

t,, z; Output LOW to Tri-state 0.20 2.0 us | C_=100pF, Fig.4;S,
closed

tons Output HIGH to Tri-state 0.15 2.0 us | C_ =100pF,Fig.4;S,
closed

RS-422, RS-485 MODES

ty,,; Tri-state to Output LOW 2.80 10.0 us | C_=100pF, Fig.4&6;S,;
closed

tos Tri-state to Output HIGH 0.10 2.0 us | C_ =100pF, Fig.4&6;S,
closed

t,, »; Output LOW to Tri-state 0.10 2.0 us | C, =15pF, Fig.4&6;S,
closed

to,,» Output HIGH to Tri-state 0.10 2.0 us | C,_=15pF, Fig.4&6;S,
closed

V.35 MODE

t,,.; Tri-state to Output LOW 2.60 10.0 us | C, =100pF, Fig.4&6;S,
closed

to,: Tri-state to Output HIGH 0.10 2.0 us | C,_=100pF, Fig.4&6;S,
closed
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OTHER AC CHARACTERISTICS (Continued)

T,=+70°Cto 0°C and V. = +4.75V to +5.25V unless otherwise noted.

PARAMETER MIN. TYP. MAX. UNITS CONDITIONS

V.35 MODE

t,, »; Output LOW to Tri-state 0.10 2.0 us | C, =15pF, Fig.4&6;S,
closed

tonz: Output HIGH to Tri-state 0.15 2.0 us | C_ =15pF, Fig.4&6;S,
closed

RECEIVER DELAY TIME BETWEEN ACTIVE MODE AND TRI-STATE MODE

RS-232 MODE

to,.; Tri-state to Output LOW 0.12 2.0 us | C_=100pF, Fig.2;S,
closed

tos Tri-state to Output HIGH 0.10 2.0 us | C, =100pF,Fig.2;S,
closed

t,, »; Output LOW to Tri-state 0.10 2.0 us | C, =100pF, Fig.2;S,
closed

tonz» Output HIGH to Tri-state 0.10 2.0 us | C, =100pF, Fig.2;S,
closed

RS-423 MODE

t,,,; Tri-state to Output LOW 0.10 2.0 us | C, =100pF, Fig.2;S,
closed

to,y Tri-state to Output HIGH 0.10 2.0 us | C_ =100pF, Fig.2;S,
closed

to z; Output LOW to Tri-state 0.10 2.0 us | C_=100pF, Fig.2;S,
closed

ton Output HIGH to Tri-state 0.10 2.0 us | C, =100pF,Fig.2;S,
closed

RS-422/RS-485 MODES

to,.; Tri-state to Output LOW 0.10 2.0 us CIL: %jOOpF, Fig.2&8;S,
close

tos Tri-state to Output HIGH 0.10 2.0 us | C, =100pF,Fig.2&8;S,
closed

t,, »; Output LOW to Tri-state 0.10 2.0 us CiL: aSpF, Fig.2&8;S,
close

tonz: Output HIGH to Tri-state 0.10 2.0 us | C_ =15pF,Fig.2&8;S,
closed

V.35 MODE

t,,,; Tri-state to Output LOW 0.10 2.0 us CiL: aOOpF, Fig.2&8;S,;
close

to,y Tri-state to Output HIGH 0.10 2.0 us | C, =100pF, Fig.2&8;S,
closed

to z; Output LOW to Tri-state 0.10 2.0 us CIL: %jSpF, Fig.2&8; S,
close

ton Output HIGH to Tri-state 0.10 2.0 us | C, =15pF,Fig.2&8;S,
closed

TRANSCEIVER TO TRANSCEIVER SKEW [ (t =t )7 o= (= ) rreu]

RS-232 Driver 20 50 ns | V.,=+50V, T, @ +25°C

RS-232 Receiver 20 ns

RS-422 Driver 20 50 ns | V.,=+50V, T, @ +25°C

RS-422 Receiver 20 ns

RS-423 Driver 20 50 ns | V.,=+50V, T, @ +25°C

RS-423 Receiver 20 ns

V.35 Driver 20 50 ns | V.,=+50V, T, @ +25°C

V.35 Receiver 20 ns
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A

Test Point 1KQ

Receiver
Output

Figure 1. Driver DC Test Load Circuit

Figure 2. Receiver Timing Test Load Circuit

DI A A
RO

T 15pF

I

Figure 3a. Driver/Receiver Timing Test Circuit

Figure 3b. Timing Test Ckt. (V.35 mode only for SP504)

Output
Under
Test

500Q

s 1

Figure 4. Driver Timing Test Load #2 Circuit

Note : Figures 3a and 3b shown above are used for evaluating maximum transmission rate. For 10Mbps transmission rate, an input signal of 5MHz is applied
to the driver input. In order for a valid transmission rate, the driver output must adhere to the output electrical specifications (V,, & V) and an
acceptable duty cycle for the protocol tested. The receiver outputs are checked for proper TTL/ICMOS V, & V, levels and an acceptable output

duty cycle.
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f=1MHz; tg < 10ns; tg < 10ns

BV
DRIVER INPUT 1.5V 1.5V
oV
* ¢—> <+ lpy tpHL > J;— *
A
DRIVER v 12Vo 1/2Vo
OUTPUT g 4 [}

DIFFERENTIAL Vo'

OUTPUT OV-—=——— -~
— Vo - —————— —|—
VA VB © —> |<_ t|: _>| <+ tR
Figure 5. Driver Propagation Delays
f=1MHz; tg < 10ns; tg < 10ns
+3V- T T T T T
TDEC 74. 5V x 1.5V
X . i .
ov
—»| |+ tz —»| |+t 7
A. B >V \ 2.3V i
: \ Output normally LOW 0.5V
VoL=——--- - |-
VoH - — — — — — — |-
A B //2_3\/ Output normally HIGH 0.5V
ov —
—»| |z —»>| |tz
Figure 6. Driver Enable and Disable Times
f=1MHz; tg < 10ns; tz < 10ns
Yooz S oV ’ F oV
A-B
INPUT
Vop2™ — = = = — \ /|
VoH
RECEIVER OUT 1.5V OUTPUT 1.5V
V _
o tpHL > <+ tpLp—> <+

Figure 7. Receiver Propagation Delays

Note : Figures 5 and 7 shown above are corrected from the original SP504 datahseet. Both figures were incorrect on the original datasheet where the

driver output from Figure 5 and the receiver output from Figure 7 are inverted signals.
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+3V

39V = IMHZ; tg < 10ns; te < 10ns /]

_>

Output normally LOW

Z1.5V

0.5V

RDEC«
V- ————-
—»| |4 {7
5V
RECEIVER OUT \\1 S\
ViL - = = = = 1 .
Vim_ _ - _ _ _ 1
RECEIVER OUT //1.5V
ov
—»>| (174

Output normally HIGH

0.5V

<+ tyz

Figure 8. Receiver Enable and Disable Times

Tek Run: 5.00MS/s  Average
I

b

DRIVER INPUT

C1 Low
-8.7V

C1 +Wwidth
91215

« C1-width
7.54ps

o0V M 10.04s Chi F

5.00V

DRIVER OUTPUT
: =T33V 10 Apr 1096

% 17:21:31

Figure 9. Typical RS-232 Driver Output Waveform

Tek Run: 500MS/s Average
I

T
b v il

M2 High
2.88V

M2 Low
-3.20V

DRIVER INPUT

M2 +width
91.8ns
Low signal
amplitude

M2 —width
108.2ns
Low signal
amplitude

DRIVER OUTPUT

™M 100ns CR1 7 2.04V 10 Apr 1096
WE 2.00V

17:14:57

Math2 2.00V 100ns

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

Tek Run: 100MS/s Sample
I

L

PRIVER INPUT:

C2 High
4.8V

C2 Low
—-3.8V

DRIVER OUTPUT

1 C2Freq
1.00016MHz
1 Low signal
amplitude

C2 +Duty
56.4 %
Low signhal
amplitude

Chi 5.00V 500V

M 500ns ChZ 5

2.3V 5 Apr 1996
10:05:42

Figure 10. Typical RS-423 Driver Output Waveform

Tek Run: 500M5/s Average
I

1§

DRIVER INPUT = ©

DRIVER.QUTIRPUT.

L

M1 Freq
3.0000MH2
Low signal
amplitude

M1 Rise
33.6ns
Low signal
amplitude

W 5.00V

100ns

Math1 400mv

W T00Rs CRT 7

oV 31 Oct 1997
08:28:48

Figure 12. Typical V.35 Driver Output Waveform
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PINOUT...

ooooooooooooooooooo

mmmmmmmmmmmmmmmmmmmm
wwwwwwwwwwwwwwwwwwww

HHHHHHHHHHHHHHHHHHHH

R0 1 O T 60 GND
[T 59 SD(b)
T 58 TR(a)
[T/ 57 GND
T 56 TR(b)
TTEN 61 T 55 Vee
[T 54 RS(a)
N/C 81 [T/ 53 GND
[T 52 RS(b)
T 51 LL(a)
[T/ 50 GND
T 49 LL(b)
DTR 13 ] T 48 Vee
TXD 14 1] [T 47 RL(a)
TxC 15 1] [T 46 GND
RTS 16 1] [T 45 RL(b)
RL 17 T [T 44 ST(b)
[T 43 GND

TDEC, 10 ]
TDEC; 11 ]

T 42 ST(a)
RxC 20 ] T 41 Ve

mmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmm

mmmmmm

PIN ASSIGNMENTS...

CLOCK AND DATA GROUP

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

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

Pin15— TxC— Transmit Clock; TTL input for
TT driver outputs.

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

Pin22— ST—Send Timing; TTL input; source
for ST(a) and ST(b) outputs.

Pin 37 — RT(a) — Receive Timing; analog
input, inverted; source for RxC.

Pin 38 — RT(b) — Receive Timing; analog
Input, non-inverted; source for RxC.

Pin 42— ST(a) — Send Timing; anal og output,
inverted; sourced from ST.

Pin44— ST(b) — Send Timing; anal og outpult,
non-inverted; sourced from ST.

Pin 59 — SD(b) — Analog Out — Send data,
non-inverted; sourced from TxD.

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

Pin63 — TT(a) — Analog Out — Terminal
Timing, inverted; sourced from TxC

Pin 65 — TT(b) — Analog Out — Terminal
Timing, non—inverted; sourced from TxC.

Pin70— RD(a) — Receive Data, analoginput;
inverted; source for RxD.

Pin 71— RD(b) — Receive Data; anal og inpult;
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 — Seria Clock Transmit; TTL
output; sourcesfrom 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 L oopback; TTL input;
source for RL(a) and RL (b) outputs.

Pin 18 — V35 _STAT — V.35 Status; TTL
output; outputs logic high when in V.35 mode.

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

Pin 21 — Rl — Ring Indicate; TTL output;
sourced from 1C(a) and 1C(b) inputs.

Pin24 — 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.
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Pin 40 — 1C(b)— Incoming Call; analog
input,non-inverted; source for RI.

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

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

Pin 49— LL(b) — Loca 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) — Termina Ready; analog
output, non-inverted; sourced from DTR.

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

Pin66— CS(a)— Clear To Send; analog input,
inverted; sourcefor 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 — RDEC, — RDEC, — Receiver
decoderegister; configuresreceiver 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
Pins25,33,41,48,55,62,73,74 —V ,.—+5V
input.

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

Pin27—V , +10V ChargePump Capacitor —
ConnectsfromV,, to V.. Suggested capaci-
tor sizeis22uF, 16V.

Pin 32—V (—10V Charge Pump Capacitor —
Connects from ground to V.. Suggested ca-
pacitor size is 22uF, 16V.

Pins26 and 30— C," and C,~ — Charge Pump
Capacitor — Connects from C,* to C,~. Sug-
gested capacitor sizeis 22uF, 16V.

Pins28 and 31— C,* and C,~ — Charge Pump
Capacitor — Connects from C," to C,~. Sug-
gested capacitor sizeis 22uF, 16V.

NOTE: NC pinsshould beleft floating; internal
signals may be present.
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FEATURES...

The SP504 is a highly integrated serial trans-
ceiver that allows software control of its inter-
face modes. Similar to the SP503, the SP504
offers the same hardware interface modes for
RS-232 (V.28), RS-422A (V.11), RS-449, RS
485, V.35, EIA-530 and includes V.36 and
EIA-530A. Theinterfacemodesel ectionisdone
via an 8-hit switch; four (4) bits control the
drivers and four (4) bits control the receivers.
The SP504 is fabricated using low power
BiCMOS processtechnology, and incorporates
a Sipex patented (5,306,954) charge pump
allowing +5V only operation. Each device is
packaged in an 80—pin JEDEC Quad FlatPack
package.

The SP504 is ideally suited for wide area net-
work connectivity based on theinterface modes
offered and the driver and receiver configura-
tions. The SP504 has seven (7) independent
driversand seven (7) independent receivers. In
V.35 mode, the SP504 includes the necessary
components and termination resistors internal
withinthe devicefor 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 blocksisdescribed inmoredetail below.

Charge—Pump

The SP504'schargepump designisbased onthe
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 showsthe negative side
of capcitor C2. Thereisafree—running oscilla-
tor that controls the four phases of the voltage
shifting. A description of each phase follows.

The SP504 charge pump is used for RS-232
where the output voltage swing is typically
+10V and also used for RS-423. However, RS-

423 requires the voltage swing on the driver
output be between +4V to +6V during an open
circuit (noload). The charge pump would need
to be regulated down from £10V to +5V. A
typical +10V charge pump would require exter-
nal clamping such as 5V zener diodeson V
and V o to ground. The =5V output has sym-
metrical levelsasinthe +10V output. The +5V
is used in the following modes where RS-423
levels are used: RS-449, EIA-530, EIA-530A
and V.36.

Phase 1 (x10V)

— V4 charge storage — Dur? ng this phase of
the clock cycle, the positive side of capacitors
C, and C, areinitially charged to +5V. The C*
isthen switchedto ground and thechargeon C~
istransferred to C,~. Since C,* is connected to
+5V, thevoltage potential acrosscapacitor C, is
now 10V.

Phase 1 (£5V)

— Vg & Vi charge storage a_nq transfer —
With the C, and C, capacitorsinitially charged
to +5V, C" is then switched to ground and the
charge on C,~istransferred to the V . storage
capacitor. Simultaneously theC,~isswitchedto
ground and the 5V charge on C," istransferred
to the V, storage capacitor.

+5V o) Cy
Oi‘f‘ - |Vpp Storage Capacitor

o
Vss Storage Capacitor
O%(%

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

Ve = +5V

o CAJ
Oi‘f‘ ‘ - |Vpp Storage Capacitor

* Vgg Storage Capacitor
O? Cs

Figure 13b. Charge Pump Phase 1 for +5V.
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————O0— Ogcs

Vgg Storage Capacitor

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

Ve = +5V

+5V Cy
R O_*{ - |Vpp Storage Capacitor

o
o2 .
o

407
L o 5V O—%Cs

Figure 15. Charge Pump Phase 3.

Vgg Storage Capacitor

Phase 2 (x10V)

— V g transfer — Phase two of the clock con-
nects the negative terminal of C, to the V
storage capacitor and the positiveterminal of C,
to ground, and transfers the generated -0V or
the generated -5V to C,. Simultaneously, the
positiveside of capacitor C, isswitched to +5V
and the negative side is connected to ground.

Phase 2 (£5V)

— Vg5 & Vp, charge storage — C, " is recon-
nectedto V . to rechargethe C, capacitor. C,*
isswitchedtogroundand C,~isconnectedto C,.
The 5V charge from Phase 1 isnow transferred

ﬁ;‘ [ Vss Storage Capacitor
QQC;L

Figure 14b. Charge Pump Phase 2 for £5V.

+10V o Ca
+ — |Vpp Storage Capacitor

Ve = +5V
J O
—Oo—

LV o { o—|*

@) -
Vsg Storage Capacitor
%}\0%03

Figure 16. Charge Pump Phase 4.

to the V  storage capacitor. V. receives a
conti nuous chargefrom either C, or C,. With
the C1 capacitor chargedto 5V, the cycl e begins

again.

Phase 3

— Vp charge storage— Thethird phase of the
clock isidentical to thefirst phase— the charge
transferred in C, produces -5V in the negative
terminal of C,, whichis applied to the negative
side of capacitor C,. Since C," is at +5V, the
voltage potential across C, isl0OV. For the 5V
output, C," is connected to ground so that the
potential on C, isonly +5V.

+10V
C +
GND

GND

-10V

Figure 17. Charge Pump Waveforms
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Since both V,; and V ¢ are separately gener-
ated from V . inano-load condition, V,, and
Vg Will be symmetrical. Older charge pump
approachesthat generate V- from V* will show
adecrease in the magnitude of V- compared to
V* due to the inherent inefficiencies in the
design.

The clock rate for the charge pump typically
operatesat 15kHz. Theexternal capacitorsmust
be a minimum of 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 +10.5V. Thetoler-
ance should be 5% from +10V. The current
drain for the supplies is used for RS-232 and
RS-423 drivers. For the RS-232 driver, the cur-
rent requirement will be 3.5mA per driver. The
RS-423 driver worst case current drain will be
11mA per driver. Power sequencing isrequired
for the SP504. The supplies must be sequenced
accordingly: +10V, +5V and—10V. Anexternal
circuit would be needed for proper power sup-
ply sequencing. Consult factory for application
circuitry.

Drivers

The SP504 has seven (7) enhanced i ndependent
drivers. Control for the mode selection isdone
viaafour—bit control word. Thedriversarepre-
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 driversis
changed, theel ectrical characteristicswill change
to support the requirements of clock, data, and
control line signal levels. Table 1 shows the
mode of each driver in the different interface
modes that can be selected.

There are four basic types of driver circuits —
RS-232, RS-423, RS-485 and V.35.

TheRS-232driversoutput single—ended signals
with aminimum of +5V (with 3kQ and 2500pF
loading), and can operate up to 120kbps.

The RS-232 drivers are used in RS-232 mode
forall signals, andasoinV.35modewherethey
areused asthe control linesignalssuchasDTR
and RTS.

The RS-423 drivers are also single—ended sig-
nals with a minimum voltage output of +3.6V
(with 450Q loading) and can operate up to
120kbps. Open circuit V,, and V,, measure-
ments are +4.0V to +6.0V. The RS-423 drivers
are used in RS-449, EIA-530, EIA-530A and
V.36 modes as Category || signalsfrom each of
their corresponding specifications.

The third type of driver produces a differential
signal that can maintain RS-485, +1.5V differ-
ential output levels with a worst case load of
54Q. The signal levels and drive capability of
the RS-485 drivers allow the drivers to aso
support RS-422 (V.11) requirements of +2V
differential output levelswith 100Q2 loads. The
RS-422 drivers are used in RS-449, EIA-530,
EIA-530A and V.36 modes as Category | sig-
nals which are used for clock and data.

The fourth type of driver is the V.35 driver.
V.35 levels require +0.55V driver output sig-
nals with a load of 100Q2. The SP504 drivers
simplify existing V.35implementationsthat use
external termination schemes. Thedriverswere
specifically designed to comply with the re-
quirements of V.35 aswell asthe driver output
impedance values of V.35. Thedriversachieve
the 50Q2 to 150Q2 sourceimpedance. However,
an external 15092 resistor to ground must be
connected to the non-inverting outputs; SD(b),
ST(b), and TT(b), in order to comply with the
135Q t0 1652 short-circuitimpedancefor V.35.
The V.35 driver itself is disabled and transpar-
ent when the decoder isin all other modes. All
of thedifferential drivers, RS-485, RS-422, and
V.35, can operate up to 10Mbps.

Thedriver inputsare both TTL or CMOS com-
patible. Sincethereareno pull-up or pull-down
resistorsonthedriver inputs, they should betied
to a known logic state in order to define the
driver output.
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Receivers

The SP504 has seven (7) independent receivers
which can be programmed for the different
interfacemodes. Control for the mode selection
isdoneviaa4-bit control word that isindepen-
dent from the driver control word. The coding
for thedriversand receiversisidentical. There-
fore, if the modes for the drivers and receivers
are supposed to be identical in the application,
the control lines can be tied together.

Likethe drivers, the receivers are pre-arranged
for the specific requirementsof theinterface. As
the operating mode of the receiversis changed,
the electrical characteristicswill changeto sup-
port therequirementsof clock, data, and control
line receivers. Table 2 shows the mode of each
receiver inthedifferentinterfacemodesthat 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 athreshold of 0.8V to 2.4V. The RS-232
receiver hasan operating voltagerangeof +15V
and can receive signals up to 120kbps. The
input sensitivity complieswithEIA-RS-232and
V.28 at +3V to -3V. The input impedance is
3kQ to 7kQ. RS-232 receiversare used in RS-
232 modefor all data, clock and control signals.
They arealsousedin V.35 modefor control line
signals such as CTS and DSR.

TheRS-423 receiversare al so single—ended but
have an input threshold aslow as+200mV. The
input impedanceisguaranteed to begreater than
4kQ, with an operating voltage range of +7V.
TheRS-423receiverscanoperateupto 120kbps.
RS-423receiversare used in RS-449, EIA-530,
EIA-530A and V.36 modes as Category |1 sig-
nalsasindicated by their corresponding specifi-
cations.

Thethirdtype of receiver isadifferential which
supports RS-485. The RS-485 receiver has an
input impedance of 15kQ and a differential
threshold of £200mV. Since the characteristics
of an RS-422 (V.11) receiver are actually
subsets of RS-485, the receivers for RS-422
requirementsare covered by theRS-485recaivers

RS-422 receivers are used in RS-449,
EIA-530, EIA-530A and V.36 as Category |
signalsfor receiving clock, data, and some con-
trol line signals. The differential receivers can
receive data up to 10Mbps.

TheRS-485receiversareal so used for the V.35
mode. Unlike the older implementations of
differential or V.35 receivers, the SP504 con-
tains an internal resistor termination network
that ensures a V.35 input impedance of 100Q
(x10€2) and a short-circuit impedance of 150€2
(x15Q2). Thetraditional V.35 implementations
requiredexternal terminationresistorstoacheive
the proper V.35 impedances. Theinternal net-
work is connected via low on-resistance FET
switches when the decoder is changed to V.35
mode. The termination network is transparent
when al other modes are selected. The V.35
receivers can operate up to 10Mbps.

All receivers include a fail-safe feature that
outputs alogic HIGH when the receiver inputs
are open. For single-ended RS-232 receivers,
thereareinternal 5kQ2 pull-downresistorsonthe
inputswhich producesalogicHIGH ("1") at the
receiver outputs. The single-ended RS-423 re-
ceiversproducealogicLOW ("0") ontheoutput
when the inputs are open. Thisisdueto apull-
up device connected to theinput. Thedifferen-
tia receivers have the same internal pull-up
device on the non-inverting input which pro-
ducesalogic HIGH ("1") at thereceiver output.
The three differential receivers when config-
ured in V.35 mode (RxD, RxC & SCT) do not
have fail-safe because the internal termination
resistor network is connected.

Decoder

The SP504 has the ability to change the inter-
facemodeof thedriversor receiversviaan 8-bit
switch. The decoder for the drivers and receiv-
ersisnot latched; it is merely a combinational
logic switch.

The control word can be externally latched
either HIGH or LOW to write the appropriate
codeintothe SP504. Thecodesshownin Tables
1 and 2 are the only specified, valid modes for
the SP504. Undefined codesmay represent other
interface modes not specified (consult the fac-
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tory for more information). The drivers are
controlled with the data bits labeled TDEC,-
TDEC,. All 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 150Q2 pull-down resistor to ground con-
nected at the (b) output. Thisresistor ispart of
the V.35 driver circuitry and should be con-
nectedwheninV.35mode. Tri-stateispossible
for al driversin RS-232 mode. The receivers
are controlled with data bits RDEC,-RDEC,,,
the code 0000 writtento thereceiverswill place
the outputs into tri-state mode. The 0000 de-
coder word will overridethe enable control line
for the one receiver (SCT).

Using the V.35_STAT Pin

The SP504 includesaV .35 status pin where the
V35_STAT pin (pin 18) isalogic HIGH ("1")
when the decoder isset to V.35 mode. Thepin
iIsalogic LOW ("0") when in all other modes
including tri-state (decoder set at "0000"). Pin
18 alowstheuser to easily add FET switchesor
solid state relays to connect the external 150€2
resistor for V.35 operation. V35 _STAT can be
connected to the gate of the FET switchesor the
control of the relays so that the 150€2 resistors
are connected to the non-inverting output of the
three V.35 drivers. The output current of the
V35 STAT pinisthat of atypical TTL load of
-3.2mA. Theé€lectrical specificationsare simi-
lar to the SP504 receiver outputs. Thisfeature
would reduce additional logic required by older
traditional methods.

NET1/NET2 Testing and Compliancy
Many system designers are required to certify
their system for use in the European public
network. Electrical testing is performed in ad-
herence to the NET (Norme Européenne de
Télécommunication) which specifies the ITU
Series V specifications. The SP504 adheres to
all therequired physical layer testing for NET1
and NET2. Consult factory for details.
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SP504 Driver Mode Selection

Pin Label Mode: RS232 V.35 RS422 RS485 RS449 EIA530 EIA-530A V.36
TDEC,-TDEC, 0000 0010 1110 0100 0101 1100 1101 1111 0110
SD(a) tri-state V.28 V.35- V11— RS485- V.11~ V.11 V.11- V.11~
SD(b) tri-state tri-state V.35+ V.11+ RS485+ V.11+ V.11+ V.11+ V.11+
TR(a) tri-state V.28 V.28 AR RS485- V.11~ V.il- V.10 V.10
TR(b) tri-state tri-state tri-state V.1+ RS485+ V.il+ V.11+ tri-state tri-state
RS(a) tri-state V.28 V.28 V.11- RS485- V.11~ V11— V.11- V.10
RS(b) tri-state tri-state tri-state V.11+ RS485+ V.11+ V.11+ V.11+ tri-state
RL(a) tri-state V.28 V.28 VAN RS485— V.10 V.10 V11— V.10
RL(b) tri-state tri-state tri-state V.11+ RS485+ tri-state tri-state V.11+ tri-state
LL(a) tri-state V.28 V.28 V.11- RS485- V.10 V.10 V.10 V.10
LL(b) tri-state tri-state tri-state V.11+ RS485+ tri-state tri-state tri-state tri-state
ST(a) tri-state V.28 V.35- V.11~ RS485- V.11~ V.11- V.11~ V.11-
ST(b) tri-state tri-state V.35+ V.11+ RS485+ V.11+ V.1+ V.a1+ V.11+
TT(a) tri-state V.28 V.35- V.11- RS485- V.11- V.11- V.11- V.11-
TT(b) tri-state tri-state V.35+ V.a1+ RS485+ V.A1+ V.11+ V.11+ V.11+
Table 1. Driver Mode Selection
SP504 Receiver Mode Selection
Pin Label Mode: RS232 V.35 RS422 RS485 RS449 EIA530 EIA-530A V.36
RDEC,-RDEC, 0000 0010 1110 0100 0101 1100 1101 1111 0110
RD(a) >12kQ to GND V.28 V.35- V.11- RS485- V.11- V.11~ VAN V.11~
RD(b) >12kQ to GND | >12kQ to GND V.35+ V.11+ RS485+ V.11+ V.11+ V.11+ V.11+
RT(a) >12kQ to GND V.28 V.35— V.11- RS485- V11— V.11- V.11~ V.11
RT(b) >12kQ to GND | >12kQ to GND V.35+ V.i1+ RS485+ V.a1+ V.11+ V.1l+ V.11+
CS(a) >12kQ to GND V.28 V.28 V11— RS485- V11— V11— V11— V.10
CS(b) >12kQ to GND | >12kQ to GND |>12kQ to GND V.i11+ RS485+ V.11+ V.11+ V.11+ >12kQ to GND
DM(a) >12kQ to GND V.28 V.28 V11— RS485- V.11 V.11 V.10 V.10
DM(b) >12kQ to GND | >12kQ to GND |>12kQ to GND V.11+ RS485+ V.11+ V.11+ >12kQ to GND | >12kQ to GND
RR(a) >12kQ to GND V.28 V.28 V.11- RS485- V.11- V11— V.11- V.10
RR(b) >12kQ to GND | >12kQ to GND | >12kQ to GND V.11+ RS485+ V.11+ V.il+ V.1+ >12kQ to GND
IC(a) >12kQ to GND V.28 V.28 V.11- RS485- V.10 V.10 V.10 V.10
IC(b) >12kQ to GND | >12kQ to GND | >12kQ to GND V.11l+ RS485+ >12kQ to GND | >12kQ to GND | >12kQ to GND | >12kQ to GND
SCT(a) >12kQ to GND V.28 V.35- V.11- RS485- V.11- V.11- V.11- V.11-
SCT(b) >12kQ to GND| >12kQ to GND V.35+ Vil+ RS485+ V.il+ V.il+ V.11+ ARES

Table 2. Receiver Mode Selection
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IN5819 or 22uF 22uF
ui ya a
+5V < \ _|\
1OMFI 25 27 E 30{[28 31
T VcC VDD Cl+ Cl-C2+ Co2- o
Charge Pump Vss TN_J_—
A B
RD(a) 70 J 14 TxD
RxD 1 \t 61 SD(a)
—| 59 SD(b) | —
RD(b) 71 |1509
RT(a) 37 J 13 DTR | | O
RxC. 20 {> 58 TR(a) =
—l 56 TR(b) - —
RT(b) 38
CS(a) 66 J 16 RTS
CTS 80 \t > >4 RSG@)
_l 52 RS(b)
CS(b) 67
17 RL
DM(a) 68
| > 47 RL(a)
DSR 78
—| 45 RL(b)
DM (b) 69 oa LL
RR(a) 35
(@) ] > 51 LL(a)
N - DCD 19 \t 49 LL(b)
A — Receiver Tri-State circuitry & V.35 _l
termination resistor circuitry for - RR(b) 36
RxD, RxC & SCT. 22 ST
B — Driver Tri-State circuitry & V.35 IC(a) 39 J 42 ST(a)
termination circuitry for TxD, —
TXC & ST. RI 21 \t ? 44 ST(b) |
=== I
IC(b) 40 | 23 STEN |15£9
SCT(@) 76 ] 15 TxC | =
SCT 79 \[\r- 63 TT(a) - -
SCTEN 7 65 TT(b) Y
SCT(b) 77 6 TTEN 150Q
RS-422 Mode [ O
Input Word 5 \ =
0 »>— = |__
1 »— al 1d -
0 »>— 3 a
2 @
0 >»>— External
0 > Latch 9 ~
1 > a8
0 >—] uHE | SP504
0 >
(SEE PAGE 12 FOR GROUND PINS)
] o 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.
Figure 18. Typical Operation Circuit
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MODE: RS-232
DRIVER RECEIVER
TDEC;3 |TDEC, | TDEC, | TDECy| RDEC3 |RDEC, |RDEC, | RDEC,
0 0 1 0 0 0 1 0
I
RD(a) 70 | 14 TxD
RxD 1 < | > 61 SD(a)
RT(a) 37 | 13 DTR
I
RXC 20 < | > 58 TR(a)
CS(a) 66 | 16 RTS
CTS 80 < | > 54 RS(a)
DM(a) 68 : 17 RL
DSR 78 < | > 47 RL(a)
RR(a) 35 | 24 LL
DCD 19 < : > 51 LL(a)
IC(a) 39 | 22 ST
RI 21 < I i 42 ST(a)
SCT(a) 76 | — 23 STEN
I
SCT 79 f | 15 TxC
SCTEN 7 — | i 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 19. Mode Diagram — RS-232
Rev: A Date:1/27/04 SP504 Multi-Mode Serial Transceivers © Copyright 2004 Sipex Corporation
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MODE: V.35
DRIVER RECEIVER
TDEC; |TDEC, | TDEC, | TDEC,| RDEC3; |RDEC, |RDEC; | RDEC,
1 1 1 0 1 1 1 0
RD(a) 70 | 14 TxD
RxD 1 \ﬁ I &— 61 SD(a)
| — 59 SD(b)
RD(b) 71
RT(a) 37 I 13 DTR
G 20 ﬁ | > 58 TR(a)
I
RT(b) 38 | 16 RTS
CS(a) 66 | > 54 RS(a)
CTS 80 < |
17 RL
DM(a) 68 I > 47 RL()
DSR 78 < !
| 24 LL
RR(a) 35 I > 51 LL(a)
DCD 19 < |
22 ST
IC(a) 39 | | 42 ST(a)
—_— < I E— 44 ST(b)
| — 23 STEN
SCT(a) 76 |
15 TxC
SCT 79 < if 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 20. Mode Diagram — V.35
Rev: A Date:1/27/04 SP504 Multi-Mode Serial Transceivers © Copyright 2004 Sipex Corporation
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MODE: RS-422
DRIVER RECEIVER
TDEC3 |TDEC, |TDEC, | TDEC,| RDEC3 |[RDEC, |RDEC; |RDEC
0 1 0 0 0 1 0 0
RD(a) 70 I 14 TxD
RxD 1 —¢ | X_ o1 Sb@
| — 59 SD(b)
RD(b) 71
RT(a) 37 | 13 DTR
I
RxC 20 _¢ z_ 58 TR(a)
| — 56 TR(b)
RT(b) 38 |
CS(a) 66 I 16 RTS
CTS 80 —¢ | 4&— 54 RS(a)
— 52 RS(b)
CS(b) 67 I
DM(a) 68 | 17 RL
| %— 47 RL(a)
DSR 78 _¢ | — 45 RL(b)
DM (b) 69
| 24 LL
RR(a) 35
| %— 51 LL(a)
DCD 19 —¢ | 49 LL(b)
RR(b) 36 | vy ST
IC(a) 39 | |42 ST(a)
RI 21 —¢ ! 4%— 44 ST(b)
IC(b) 40 : — 23 STEN
SCT(a) 76 I 15 TeC
SCT 79 —ﬁﬁ I 63 TT(a)
SCTEN 7 — | ; — 65 TT(O)
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 21. Mode Diagram — RS-422
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MODE: RS-449
DRIVER RECEIVER
TDEC3 |TDEC, | TDEC, | TDECy| RDEC3 |RDEC, [RDEC4 | RDEC,
1 1 0 0 1 1 0 0
RD(a) 70 I 14 TxD
RXD 1 —¢ | X_ o1 Sb@
| — 59 SD(b)
RD(b) 71
RT(a) 37 | 13 DTR
I
RxC 20 _¢ z_ 58 TR(a)
| — 56 TR(b)
RT(b) 38 |
CS(a) 66 | 16 RTS
- e
CTS 80 — | -
52 RS(b)
CS(b) 67 I 17 RL
DM(a) 68 |
| {>@ 47 RL(a)
DSR 78 —¢ I
DM (b) 69 | 24 LL
RR(a) 35 I {>@ 51 LL(a)
DCD 19 —¢ |
RR(b) 36 : 22 ST
C(@) 39 I 4%_ 42 ST(a)
— 44 ST(b)
RI 21 —<l— | — 23 STEN
I
SCT(a) 76 I 15 TxC
SCT 79 —ﬁﬁ I 63 TT(a)
SCTEN 7 — | Q — 65 TT()
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 22. Mode Diagram — RS-449
Rev: A Date:1/27/04 SP504 Multi-Mode Serial Transceivers © Copyright 2004 Sipex Corporation
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MODE: RS-485
DRIVER RECEIVER
TDEC3 |TDEC, |[TDEC, | TDECy| RDEC3 |[RDEC, [RDEC; |RDEC
0 1 0 1 0 1 0 1
RD(a) 70 [ 14 TxD
RxD 1 _¢ | L 61 SD(a)
| X— 59 SD(b)
RD(b) 71
RT(a) 37 | 13 DTR
RXC 20 _<ii | X— 58 TR(a)
I — 56 TR(b)
RT(b) 38 |
CS(a) 66 I 16 RTS
CTS 80 —\<ﬁ | &— 54 RS(a)
— 52 RS(b)
CS(b) 67 |
DM(a) 68 | 17 RL
I &— 47 RL(a)
DSR 78 _¢ | — 45 RL(b)
DM (b) 69
| 24 LL
RR(a) 35
| &— 51 LL(a)
DCD 19 —¢ | 49 LL(b)
RR(b) 36 | vy ST
IC(a) 39 | | 42 ST(a)
RI 21 —\<ﬁ | 4%— 44 ST(b)
IC(b) 40 | — 23 STEN
I
SCT(a) 76 I 15 TeC
SCT 79 —ﬁﬁ I 63 TT(a)
SCTEN 7 —] | %— 65 TTﬂ
SCT(b) 77 I — 6 TTEN
RECEIVERS  DRIVERS
STEN ST TTEN TT SCTEN SCT
1 Disabled 1 Disabled 1 Enabled
0 Enabled 0 Enabled 0 Disabled
Figure 23. Mode Diagram — RS-485
Rev: A Date:1/27/04 SP504 Multi-Mode Serial Transceivers © Copyright 2004 Sipex Corporation
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MODE: EIA-530
DRIVER RECEIVER
TDEC3 |TDEC, |[TDEC, | TDECy| RDEC3 |RDEC, |RDEC4 |RDEC
1 1 0 1 1 1 0 1
RD(a) 70 I 14 TxD
RxD 1—¢ ! X— 61 SD(a)
| — 59 SD(b)
RD(b) 71 |
RT(a) 37 13 DTR
I
RxC 20 —¢ > 58 TR()
| — 56 TR(b)
RT(b) 38 |
CS(a) 66 | 16 RTS
X— 54 RS(a)
CTS 80 — |
¢ — 52 RS(b)
CS(b) 67 | 7 RL
DM(a) 68 |
I >— 47 RL(a)
DSR 78 —¢ |
DM (b) 69 | 24 LL
RR(a) 35 | >Q7— 51 LL(a)
DCD 19 —¢ :
RR(b) 36 | 22 ST
Cla) 39 | 4%_ 42 ST(a)
I — 44 ST(b)
e B
SCT(a) 76 | 15 TxC
SCT 79 —ﬁﬁ | 63 TT(a)
SCTEN 7 — | %— 65 TTﬂ
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 24. Mode Diagram — EIA-530
Rev: A Date:1/27/04 SP504 Multi-Mode Serial Transceivers © Copyright 2004 Sipex Corporation
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MODE: EIA-530A
DRIVER RECEIVER
TDEC3 |TDEC, [TDEC, | TDECy| RDEC3 |[RDEC, [RDEC; |RDEC
1 1 1 1 1 1 1 1
RD(a) 70 I 14 TxD
RXD 1—¢ | X_ 61 SD()

RD(b) 71 | 59 SP0)
RT(a) 37 ! 13 DTR

RXC 20 —¢ : > 58 TR(a)
RT(b) 38 16 RTS
CS(a) 66 | X_ 54 RS(a)

| -

CTS 80 —¢ | 52 RS(b)
CS(b) 67 | 17 RL
DM(a) 68 X— 47 RL(a)

DSR 78— If | 45 RLD)

I 24 LL

RR(a) 35
5cD 19 ¢ I > 51 LL(a)
] |

RR(b) 36 I 22 ST
IC(a) 39 | — 42 ST(a)
- 44 ST(b)
RI 21 —H<lf I | 53 STEN
SCT(a) 76 | 15 TxC

SCT 79 — | — 63 TT(a)
SCTEN 7 — | — 85 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 25. Mode Diagram — EI A-530A
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MODE: V.36
DRIVER RECEIVER
TDEC; |TDEC, |TDEC, | TDEC,| RDEC3 |RDEC, |RDEC, |RDEC,
0 1 1 0 0 1 1 0
RD(a) 70 I 14 TxD
RxD 1 —\¢ | X_ o1 SP
| — 59 SD(b)
RD(b) 71
RT(a) 37 I 13 DTR
RXC 20 —¢ : > 58 TR(a)
RT(b) 38 | 16 RTS
CS(a) 66 | > 54 RS(@)
CTS 80 < | 7 RL
DM(a) 68 I > 47 RL(a)
DSR 78 < |
| 24 LL
RR(@) 35 I > 51 LL(a)
DCD 19 < |
22 ST
IC(a) 39 | | 42 ST(a)
al 21 < I E— 44 ST(b)
| - 23 STEN
SCT(a) 76 |
15 TxC
SCT 79 —ﬁﬁ | 63 TT(a)
SCTEN 7 — | E— 65 TT(b)
SCT(b) 77 I — 6 TTEN
RECEIVERS | DRIVERS
STEN ST TTEN TT SCTEN SCT
1 Disabled 1 Disabled 1 Enabled
0 Enabled 0 Enabled 0 Disabled

Figure 26. Mode Diagram — V.36
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ADDITIONAL TRANSCEIVERS
WITH THE SP504

Serial ports usualy can have two data signals
(SD, RD), threeclock signals(TT, ST, RT), and
atleast eight control signals(CS, RS, etc.). EIA-
RS-449 contains twenty six signal types for a
DB-37 connector. A DB-37 serial port design
may require thirteen drivers and fourteen re-

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
outputssothat theV ;. =+4V to 6V adheresto
the RS-423 specification. The differential re-
ceiver can be easily configured to RS-423 by
groundingthenon-invertinginput. Thereceiver
will adhere to the RS-423 specifications.

ceiverst. Although many applications do not aruT O ROU TNAVE aruT aruUT
use al these signals, some applications may MENEN © DRV TPE
; ; SG sl GROND | ——
r_leed to support extrafunctionssuch asdi agnos- - - oo | COMMON
tics. The SP504 supports enough transceivers RC RECEI VE COWON FROVIDCE
for the primary channels of data, clock and . oo o
control signals. Configuring LL, RL and TM ™ TERM NAL READY oce | CONTROL
would require two additional drivers and one - DA o —
receiver if designing for aDTE (onedriver and RD FECE VEDATA FROMDCE
. T TERM NAL TIM NG TODCE
two receivers for a DCE). st SENDTIMNG FROMDCE | TIMING | @
RT RECH VETI M NG FROMDCE Z
. RS REQUEST TO SEND TODCE <
A programmabl e transceiver such asthe SP332 s CLEARTOSEND FROMDCE 5
isaconvenient solutionin adesign that requires - oY iy &
. . . . . Q QALY F CONTROL | <
extrasingleended or differential drivers/receiv- NS NEWS! GNAL TODCE =
ers. As shown in Figure 28, the SP332 can be - S ek | o o
configured to four different variations. S SLOVLRTE N GNR | FROVDCE
SRD SECONDARY RD FROMDCE DATA % E
The SP332 in Figure 29 is configured for two ~ e roonee | conTroL |82
single-ended drivers and one diffferential re- SRR SECCNDARY RR FROMDCE 5O
: : H IN LOCAL LOCPBACK TODCE
ceiver. For aDTE design, the two drivers are 0 FENOTE LOoPBAGK Tooe | CONTROL
used for LL and RL signals and the receiver is ™ TEST MCDE FROMDCE
. . . . sS SELECT STANDBY TODCE
used for the TM signal. Thlsconflg.uratlon was ot TAEY | NI CATCR crovnee | CONTROL
sel ected because the two RS-232 drivers can be + RS-449 I nterchange Circuits Table
SEL A 0 0 1 1
SEL B 0 1 0 1
LOOPBACK 1 1 1 1
SHUTDOWN 0 0 0 0
26| TI1 TX1|6 26 |TI1 TX1|6
}O {}O 26|m En 26| TIL XLo
TX2|7 TL T2 [7
27| TI2 }O TX2|7 27|TI2 &O X2 7 —
28| TI3 TX3 |4 28|TI3 }O TX3)4
>C éTIS X314 28 [TI3 T3 X314
1|14 {}O x4 |3 X413 1|14 }O 4|3 X413
19| RX1 RI1 |15 19 |IRX1 RI1[15
O@ O@ 19 |RX1 ‘ RILES _19[Rx1 < :lzi—z
20| RX2 O@ Ri2 (16 | 20|rx2 O@ RI2|16 o—Rizte o—
21| RX3 O@} RI3 |17 aishs 21 RXSO@ RI3[17
RI3 |17
21|RX3 I 21 [RX3 —
22| Rx4 (@ riahs || ‘a. R4S | o) Rx4cé Ri4|18 ] 4@0 RI4[18

Figure 28. Mode selection for the SP332
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22uF  22uF
ov= S oF
10uF 25| 27| 26| 30| |28 [31 3» _ 22uF
= Vee Voo g, Clipy cp.Vss ) |_—|_—
Drivers 61 - -
=S 59
14 >
58 _
DTR \$ o >
13 >
54
RTS \C\> = >
16 >
63 _
TXC \g ps =
15 >
42
ST \c\> " >
22 >
47 -
RL >
= e
17 >
51 _
= \C} 49 ”
24 - >
Receivers RxD o >
E— 71
1 i >
o 37 -
RxC >
—X{ 38
20 >
66 4
CTS O 57 >
80 >
o 68 4
DSR >
—S{ 69
78 >
o 35 -
DCD| >
—{ 36 -~
19 >
39 4
RI i & 20 >
21 >
76
SCT i O >
E— 77
79 >
TDEC3—TDEC0 (pins 9_12) see pinout diagram for various ground pins
"1100" for RS-449 mode SPS04Ck L
RDEC3;—RDEC, (pins 5-2)
+5V<
S SR AN
otur 25 | ci+ Vee Vo P& _Toawr i_
T o v. |14 B
0.1uFf|: 13 L 0.1uF
c2- SP332
26 {>C 6 LL
T1 >
27 @C 7 RL
3 >
28 >
Note: The SP332 will require clamping di- T\3$ 4 =
odes on the driver outputsto limit the volt- >
age to +6V and comply with the RS-423 19 15 =
driver output specification of V.= +4V to 1 ~
*6V and V; = +3.6V with a450Q load.
20 16 >
o@ =
- 18 ™ _
\&3!0 17
24
>————{SELA —— 123 o |
0 ) LOOPBACK 1 -
1 >»>——={sELB 8 -
— L

DB-37 Connector

4
22
12
30
7

25
17
35

16

10

14

18

Figure 29. Adding extra differential and single-ended transceivers using the SP332
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PACKAGE: 80 Pin MQFP

0.30" RAD.TYP.
A
c— \
0.20" RAD.TYP.
E 5°-16°
00_70
t
v
Seating
Plane
DIMENSIONS 80-PIN MQFP
Minimum/Maximum JEDEC MS-22
(mm) (BEC) Variation COMMON DIMENTIONS
SYMBOL MIN NOM | MAX SYMBL | MIN | NOM | MAX

A 2.45 c 0.11 23.00
Al 0.00 0.25 L 0.73| 0.88 | 1.03
A2 1.80 2.00 2.20 L1 1.60 BASIC
b 0.22 0.40

17.20 BSC
D1 14.00 BSC
D2 12.35 REF
E 17.20 BSC
E1l 14.00 BSC
E2 12.35 REF
e 0.65 BSC

80
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ORDERING INFORMATION

Model Temperature Range Package Types
SPBOAMCE ...ttt 0°C O +70°C oottt 80—pin JEDEC (BE-2 Outline) MQFP
SPSEOAMOCF L.ttt 0°C 10 +70°Ciiiiiiiieiiie et 80—pin JEDEC (BE-2 Outline) MQFP

REVISION HISTORY

DATE REVISION DESCRIPTION

1/27/04 A Implemented tracking revision.

Available in Lead free packaging.
To order add "-L" suffix to the part

number. EXAMPLE: SP385EET/ER = standard,

SP385EET/ER-L = lead free.

Cimav
i

ANALOG EXCELLENCE

Sipex Corporation

Headquarters and
Sales Office

233 South Hillview Drive
Milpitas, CA 95035

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

Sales Office

22 Linnell Circle
Billerica, MA 01821
TEL: (978) 667-8700
FAX: (978) 670-9001
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