






























































































































































































































































































































































































































































































































































CLOCK AND DATA LINE CONFIGURATION — GROUP 2
RS—-449 AND EIA-530 PROTOCOLS

Signal (Pin - A=SP501A
D=SP501D)

REGISTER OR SIGNAL:

OUTPUT MODE REGISTER (Rg)

Dy

Dg

N/A

Ds
N/A

ps | D3 | D2 | Dy | Do
wal x| x| x| x

INPUT MODE REGISTER (R{)
D;| Ds | Ds| Dy | D3 | D2 | Dy | Do
NA|wA [wA|NA] X | x| x| X

> SD(a) (61-A)

<«{J TxD (6-D)

»—{] SD(b) (59-A)

[JRT(a) (37-A)

A

[ RxC (10-D)

\ 4

[J RT(b) (38-A)

{_JRD(a) (70-A)

<] RxD (9-D)

> JRD(b) (71-A)

INTERFACE CONFIGURATION REGISTER (R,)

D7
N/A

Dg
N/A

Ds
N/A

D,
N/A

D3

D2

D,

Do

Driver

Receiver

ST(a)/FPCLK (42-A)

ST(b)/FPDIN (44-A)

TT(a) (63-A)
TT(b) (65-A)

[ TxC (16-D)
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{l
|
I
{ PROTOCOL.:
J EIA-530
{ 8D
| 1XXX 1101
|
oD
XXXX 1101
RS-422
|
il
; RS-422
r
RS-422
RS-422

SEMV

Corporation
SIGNAL PROCESSING EXCELLENCE
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CONTROL LINE CONFIGURATION — GROUP 2
RS-449 AND EIA-530 PROTOCOLS

REGISTER OR SIGNAL.:

Signal (Pin - A=SP501A RI (14-D)
D=SP501D)

<] Ic(a) (39-A)

DM(a) (68-A)

<{_} DM(b) (69-A)

<{J CS(a) (66-A)

>—>—|:| CTS (11-D)

<] CS(b) (67-A)

<]
I|:>—\>—I:| DSR (12-D)
L
[

: RR(a) (37-A)
DCD (13-D)
RR(b) (36-A)

DTR CONTROL REGISTER E v .
D; | Dg | Ds | D4 | D3 | D2 | Dy | Do : : i : < DDTR (7-D)
1
NA|NA | N/A x I_ :
i -o;o TR(a) (58-A)
RTS CONTROL REGISTER (R7) : " : -0 TR(b) (56'A)
D7 | Dg | Ds | Ds | D3 | D2 | Dy | Do :::
na[wa | wa| valwa | va | na[RTs E i t — <«—{_JRTS (8-D)
: '’ ! -
¥ - |:| RS(a) (54-A)
RL CONTROL REGISTER (Rg) ' pto :I > D RS(b) (52-A)
D; | Dg | Ds | D4 | D3 | D2 | Dy | Do ::
NA|NA | Al A na | Na [ va ] RL E "L--: < DRL (5-D)
: §->—>—>—|:| RL(a) (47-A)
LL CONTROL REGISTER (Rg) . Lo '
D; | Dg | Ds| Ds | Dy | D2 | Dy | Dy i pupngeg
NA|NA | WAl nalwa | wa | naf [ : <« _JLL 4-D)
B._>->——|:| LL(a) (51-A)
Cinav
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PROTOCOL.:

RS-423

RS-422

RS-422

RS-422

RS-422

RS-422

RS-423

RS-423

Corporatien
SIGNAL PROCESSING EXCELLENCE
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CLOCK AND DATA LINE CONFIGURATION — GROUP 3
RS—422, RS—-485 AND MIL-STD-188-114A BALANCED PROTOCOLS

REGISTER OR SIGNAL:
Signal (Pin - A=SP501A OUTPUT MODE REGISTER (Ry)
D=SP501D)

D; | Dg | Ds| Ds | D3 | D2 | D; | Do
X [najwalwal x| xf x| x

INPUT MODE REGISTER (R,)

D7 | Dg | Ds| Dg { D3 | D2 | Dy | Do
N/A|N/A |[NJA|NA]| X X X X

»—{_] SD(a) (61-A)
< TxD (6-D)
»—J SD(b) (59-A)

A

\ 4

\ 4

] RD(a) (70-A)
] RxD (9-D)
»—{_J RD(b) (71-A)

A

> RT(a) (37-A)
Kl [ RxC (10-D)
[ RT() (38-A)

ST(a)/FPCLK (42-A)

Driver
ST(b)/FPDIN (44-A)
TT(a) (63-A)
Receiver TT(b) (65-A)
:: TxC (16-D)

146 SHM' oKX
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PROTOCOL.:

RS-485

5**

1XXX 0101

05
XXXX 0101

RS-422

RS-422

RS—422

RS-422

**RS—-485 protocol often
operates in a multi-drop
mode; in this case Ry
would be 05, not 85

SEM\I

Comporaton
SIGNAL PROCESSING EXCELLENCE
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CONTROL LINE CONFIGURATION — GROUP 3
RS—-422, RS—-485 AND MIL-STD~-188-114A BALANCED PROTOCOLS

REGISTER OR SIGNAL.: [ 1] I1C@a) (39-A)
Signal (Pin - A=SP501A >——>-L_.I RI (14-D)
D=SP501D) [ [ 1) @0
[ <] DM(a) (68-A)
>——>—E| DSR (12-D)
r_ <] DM(b) (69-A)
[ <] CS(a)(66-A)
>—>—|:] CTS (11-D)
[— <{] CS(b) (67-A)
RR(a) (37-A)
E DCD (13-D)
RR(b) (36-A)
DTR CONTROL REGISTER T —g }:. DTR (7-D)
Dy Dg Ds | Dg | D3 | Do D1 | Do :-|:- ;--
NA 5 TR(a) (58-A)
T TR(b) (56-A)
RTS CONTROL REGISTER (R;) , ' '
Ds | Ds | Dy | D3 | D2 :::_ — < {:I RTS (8-D)
E: L_ ' [J Rs(a) (54-A)
r—10 [ Rs(b) (52-A)
RL CONTROL REGISTER (Rg) : '
D; | Dg | Ds | Dg | D3 | D2 | Dy | Do VT o . < D RL (5-D)
N/A N/A — : BRL(a) (47-A)
, m RL(b) (45-A)
LL CONTROL REGISTER (Rg) :
D; | Dg | Ds | Da|Ds D2 |Dy (D0 B ~ 0 T— : < D LL (4-D)
NA|N/A | NNA| NA| NA | NA | N/A | LL L_E ' LL(a) (51-A)
] Z;EI LL(b) (49-A)

148 Sipex
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PROTOCOL:

RS-485

RS—422

RS-422

RS-422

RS-422

RS-422

RS-422

RS—422

RS-422

Sipex

SIGNAL PROCESSING EXCELLENCE
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CLOCK AND DATA LINE CONFIGURATION — GROUP 4

V.35 PROTOCOL

Signal (Pin - A=SP501A
' D=SP501D)

REGISTER OR SIGNAL:

OUTPUT MODE REGISTER (Ro)

D7 | De

X | NA

Ds
N/A

Dy
N/A

D;
X

D
X

D,
X

INPUT MODE REGISTER (Ry)
D;| Dg| Ds| Ds| D3 | D2 | Dy | Do
wA[NA [nawal x | x| x| x

Y

A

.
]

\ 4

i

SD(a) (61-A)
TxD (6-D)
SD(b) (59-A)

y

am® |
"

.

RT(a) (37-A)
RxC (10-D)
RT(b) (38-A)

Y

il

«

\ 4

1]

i

RD(a) (70-A)
RxD (9-D)
RD(b) (71-A)

Driver

Receiver

T

ST(a)/FPCLK (42-A)

ST(b)/FPDIN (44-A)

TT(a) (63-A)
TT(b) (65-A)

TxC (16-D)

150
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PROTOCOL.:

V.35

8E
1XXX 1110

OE
XXXX 1110

RS—422 (or V.35 with external attenuator)

RS-422 (or V.35 with external attenuator)

RS—-422 (or V.35 with external attenuator)

RS-422 (or V.35 with external attenuator)

Sipex 151
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CONTROL LINE CONFIGURATION — GROUP 4

V.35 PROTOCOL

Signal (Pin - A=SP501A
D=SP501D)

REGISTER OR SIGNAL.:

—I>——>—|:| DCD (13-D

)

—<«—{J RR(a) (35-A)

—l>——>—l:| DSR (12-D)

< DM(a) (68-A)

—[>——>-Q CTS (11-D)

—[>—>L'.I RI (14-D)

<]} CS(a) (66-A)

—<{J IC(a) (39-A)

DTR CONTROL REGISTER (Rg)

CONTROL LINE CONFIG. REGISTER (Rs

]

DTR (7-D)

L=t |
> _:“H >>——D TR(a) (58-A)

: -

G

] RTS(8-D)
RS(a) (54-A)

N/A|N/A | N/A| N/A| N/A | N/A | N/A

<«—_] RL(5-D)

RL(a) (47-A)

<«—_} LL@4-D)

LL(a) (51-A)
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| PROTOCOL:
i} V.35
|

RS-232

‘ RS-232

RS-232

RS-232

RS-232

RS-232

RS-232

RS-232

Sipex 153
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LOCAL LOOPBACK MODE

V.35 T—V""‘*—u RXD (9-D)
(V.35 PROTOCOL SHOWN)  RECEIVER | | y [y RD(a) (70-A)

Signal (Pin - A=SP501A ]
D=SP501D) o RD(b) (71-A)

OUTPUT MODE REGISTER (Rq TxD (6-D
V.35 Kl_ ) X0 D)
DRIVER > SD(a) (61-A)

> SD(b) (59-A)

V.35 "—‘>"—‘—u RxC (10-D)
RECEIVER - 0] RT(a) (37-A)
INTERFACE CONFIGURATION RE_G#STER (R,

[J RT(b) (38-A)
D;| Dg | Ds| Dsa | D3 | D2 | Dy | Do

NAINA {NA[NA] 1 | oo |1 —<—J TxC (16-D
4 V.35 g-_‘ ¢ )
DRIVER > TT(a) (63-A)

>} TT(b) (65-A)

RS232 DCD (13-D)
RECEIVER —*o] RR(a) (37-A)

RS232 |—<]—7—<-El RL (5-D)
DRIVER > {3 RL(a) (47-A)

RS232 DSR (12-D)
RECEIVER ") DM(a) (68-A)

RS232 E<I7-<—u DTR (7-D)
DRIVER > {3 TR(a) (58-A)

RS232 CTS (11-D)
RECEIVER —"oJ CS(a) (66-A)

——{J RTS (8-D)
[ RS(a) (54-A)

|

|

|

RS232
DRIVER

o

RS232 RI (14-D)
RECEIVER —*] 1C(a) (39-A)

RS232 —<+{J LL (4-D)
DRIVER >} LL(a) (51-A)

T

T
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REMOTE LOOPBACK MODE

| "_[>k——u RxD (9-D)
| V.35
| (V.35 PROTOCOL SHOWN) ~ RECEIVER < O RD(a) (70-A)
Signal (Pin - A=SP501A . [J RD(b) (71-A)
=SP501D)
‘ V.35 ?]—‘\—«D TxD (6-D)
OUTPUT MODE REGISTER (Rg) DRIVER
} D7 | Dg | Ds | Ds | D3 | D2 | Dy | Do 3 SD(@) (&1-4)
5 1 Inafwalwal 1t |1 [1]o »{] SD(b) (59-A)
—{ RxC (10-D
INPUT MODE REGISTER (R) I RECEIxi':?s x (10. )
‘ D;| Dg | Ds| Dy | D3 | D | Dy | Do < {3 RT(a) (37-A)
N/A|N/A [NJA{NA| 1 1 1 0
| < 3 RT(b) (38-A)
‘ INTERFACE CONFIGURATION REGISTER (R. V.35 ¢ TxC (1 G-D)
| DRIVER ~ 0 TT(a) (63-4)
; »{J TT(b) (65-A)
REC:ﬁlzg: li>__—._|:| DCD (13-D)
< 1 RR(a) (37-A)
i RS232 I;<l-—<—f°-l:| RL (5-D)
| DRIVER > I RL(a) (47-A)
~ RS232 |>___—>—r_-| DSR (12-D)
_ RECEIVER < D owe) 68-8)
| Rszas '—<]——<—«“°-l:| DTR (7-D)
DRIVES 0 TR(e) (58-A)
“ RS232 [?——*—D CTS (11-D)
| RECEIVER > 1 cs(a) (66-A)
RS232 |—<l—<—°"’°-l:l RTS (6-D)
DRIVER > ] RS(a) (54-A)
j RS232 d >—— RI(14-D)
RECEIVER < 1 IC(a) (39-A)
RS232 |—<l—‘—°”°°-l:| LL (4-D)
DRIVER ] LL(a) (51-A)

1o = ¢ 155
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ADDRESS

ADDRESS VALID

«— taAp — <« tRAH »>
«tcy
cs
tecs—| |«
RD «— tRw —
—»| bR [«— «—tRD —»I
DATA DATA VALID x
MIN. TYP. | MAX. UNITS CONDITIONS
READ TIMNG
Address Valid to CS Low 50 ns ton
CS Lowto RD Low Setup | 0 ns tes
Address Valid to RD Low 50 ns tan
Data Valid after RD 300 ns tor
RD Low Pulse Width 200 ns taw
Data Hold after RD 50 ns tao
Address Hold after RD 50 ns taan
ADDRESS ADDRESS VALID
«— taw —> —twaH >
<+« tcH>
cs
tecs—| |«
WT e— tww—>
«—tpw—ple—t —>I
DATA DATAVALID X
MIN. TYP. | MAX. UNITS CONDITIONS
WRITE TIMNG
Address Valid to CS Low 50 ns ton
CS Low to WT Low Setup| 0 ns tes
Address Valid to WT Low 50 ns | ty
Data Setup before WT 225 ns tow
WT Low Pulse Width 200 ns tw
Data Hold after WT 100 ns two
Address Hold after WT 50 ns twan
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ORDERING INFORMATION

flexiPORT™ Multi-Mode SerialTransceiver

Model Temp e Range P g\
SP501ACF 0°C to +70°C 80-pin QFP
SP501DCF 0°C to +70°C 80-pin QFP
Cirnex
uuwx 157
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FINTENTIONALLY BLANK
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Sivex SP502

SIGNAL PROCESSING EXCELLENCE

Multi-Mode Serial Transceiver

@ Single—Chip Serial Transceiver Supports
Industry—Standard

B Software—Selectable Protocols:
—RS232 (v.28)
— RS422A (V.11, X.27)
— RS449
— RS485
—V.35
— EIA-530
B Programmable Selection of Interface
B +5V-Only Operation
B Six (6) Drivers and Seven (7) Receivers
B Surface Mount Packaging

DESCRIPTION...

The SP502 is a highly integrated serial transceiver that allows software control of its interface
modes. It offers hardware interface modes for RS232 (V.28), RS422A (V.11), RS449, R$485,
V.35, and EIA530. The SP502 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.

AN ANAD yyyyyyy|

Drivers Receivers
——
SP502
?uar:l%e . Driver Receiver
Decode Decode

Sipex 159
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SPECIFICATIONS

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

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS
LOGIC INPUTS
Vi 0.8 Volts
Viy 2.0 Volts
LOGIC OUTPUTS
VoL 0.4 Volts loyr= 3-2mA
Vou 35 - Volts loyr=1-0mA
RS485 DRIVER
TTL Input Levels
Vi 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
Open Circuit Voltage +6.0 Volts
Output Current 28 mA R, =54Q
Short Circuit Current +250 mA Terminated in ~7V to.+12V
Transition Time 120 nS Rise/fall time, 10%—90%
Transmission Rate 5 Mbps
RS485 RECEIVER
TTL Output Levels
VoL 0 0.4 Volts
Vou 24 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 graph
Low Input Current Refer to graph
Receiver Sensitivity 0.2 Volts Over —7V to +12V common
mode range
Receiver Open Circuit Bias
Input Impedance 1 Unit load Refer to graph
V.35 DRIVER
TTL Input Levels
ViL 0 0.8 Volts
Viu 2.0 Volts
Outputs
Differential Output +0.44 +0.66 Volts With termination network;
R =100Q
Output Impedance 50 150 Q wiLth termination network
Transition Time 40 nS .
Transmission Rate 5 Mbps
V.35 RECEIVER
TTL Output Levels
VoL 0 0.4 Volits
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 Over -7V to +12V common
mode range
Input Impedance 50 150 Q with termination network
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SPECIFICATIONS (continued)

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

PARAMETER MIN. TYP. MAX. UNIT CONDITIONS
RS422 DRIVER
TTL Input Levels
Vi 0 0.8 Volts
Viu 2.0 Volts
Outputs
Differential Output 2.0 +5.0 Volts R =100Q
Open Circuit Voltage,VO +6.0 Volts .
Balance 0.4 Volts Vil = IV
Offset +3.0 Volts
Short Circuit Current +150 mA
Power Off Current +100 pA
Transition Time 60 ns Rise/fall time, 10%-90%
Transmission Rate 5 Mbps
RS422 RECEIVER
TTL Output Levels
VoL 0 0.4 Volts
Vou 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
RS232 DRIVER
TTL Input Level
Vi 0 0.8 Volts
Vi 2.0 Volts
Outputs
High Level Output +5.0 +15 Volts RL=3KQ, VIN=0.8V
Low Level Output -15.0 -5 Volts RL=3KQ, VIN=2.0V
Open Circuit Voltage -15 +15 Volts
Short Circuit Current +100 mA
Power Off Impedance 300 Q
Slew Rate 30 Vius RL=3KQ, CL=15pF
Transition Time 2 us
Transmission Rate 120 Kbps
RS232 RECEIVER
TTL Output Levels
Voo 0 0.4 Volts
Vo 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
RS423 DRIVER
TTL Input Levels
Vi 0 0.8 Volts
Viu 2.0 Volts
Output
High Level Output +3.6 +6.0 Volts RL=450Q
Low Level Output -6.0 --3.6 Volts RL=450Q

Cirmawv
10 >y ¢

SIGNAL PROCESSING EXCELLENCE
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SPECIFICATIONS (continued)

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

PARAMETER MIN. TYP. MAX. UNIT CONDITIONS
RS423 DRIVER
Open Circuit Voltage +4.0 +9.0 Volts
Short Circuit Current -+150 mA
Power Off Current +100 pA
Transition Time 40 ns Rise/fall time, 10-90%
Transmission Rate 120 Kbps
RS423 RECEIVER
TTL Output Levels

Voo 0 0.4 Volts

Vou 24 Volts
Input
High Threshold +0.2 +12.0 Volts
Low Threshold —6.0 -0.2 Volts
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
Input Impedance 4 KQ
POWER REQUIREMENTS

Vee 4.75 525 Volts

lee 20 30 mA V=5V, no interface selected
ENVIRONMENTAL AND MECHANICAL
Operating Temperature Range 0 +70 °C
Storage Temperature Range | -65 +150 °C
Package 80—pin QFP

RS422 RECEIVER RS423 RECEIVER

+3.25mA

+3V +10V

+3.25mA

+3V

+10V

Maximum Input Current Maximum Input Current
versus Voltage : versus Voltage
-3.25mA -3.25mA
RS485 RECEIVER
+1.0mA
+6V  +12V
1 Unit Load
—0.6mA Maximum Input Current
versus Voltage
Cirmaw
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AC CHARACTERISTICS

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

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS
: SINGLE-ENDED MODE
! RS232
| Driver Propagation Delay Input = 0.8V to 2.0V; 60kHz
tonL 17 us ‘Unloaded
tory 1.1 us Unloaded
i torL 21 us Loaded with 3KQ2 and
2,500pF
toin 1.7 us Loaded with 3KQ2 and
2,500pF
Receiver Propagation Delay Input = OV to 5.0V; 60kHz;
note 1
tou 69 ns
to 4 60 ns
! RS423
‘ Driver Propagation Delay Input = 0.8V to 2.0V; 60kHz
tonL 2.0 us Loaded with 450Q
tory 1.3 us Loaded with 450Q
Receiver Propagation Delay Input = -0.2V to 2.0V;
60kHz; note 2
topL 625 ns
‘ by 88.0 ns
i DIFFERENTIAL MODE
| RS485
[ Driver Propagation Delay Input = OV to 3.0V; 100kHz;
note 3
tone 76.0 ns Loaded with 54Q
torn 62.0 ns Loaded with 54Q
Receiver Propagation Delay Input = A to GND;
B=-200mV to +200mV;
‘ 100kHz, note 4
i oL 150 ns
: - 213 ns
\ RS422
‘ Driver Propagation Delay Input = OV to 3.0V; 100kHz;
note 3
tonL 78 ns Loaded with 100Q
torn 65 ns Loaded with 100Q
Receiver Propagation Delay Input = A to GND;
B=-200mV to +200mV;
100kHz, note 4
tonL 149 ns
PLH 213 ns V.35
| Driver Propagation Delay Input = OV to 3.0V; 100kHz;
note 3
torL 79 ns R = 100Q with termination
network
torn 65 ns R =100 with termination
network
Receiver Propagation Delay Input = A to GND;
‘ B=~200mV to +200mV;
: 100kHz, note 4
‘ tonL 246 ns
i PLH 143 ns
|
Cirmawv
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AC CHARACTERISTICS (continued)

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

PARAMETER TMIN. TYP. MAX. | UNITS CONDITIONS
DELAY TIME FROM ENABLE MODE TO TRI-STATE MODE
RS232 (SINGLE-ENDED MODE)
oz Enable to Qutput low 186.8 ns 3KQ pull-up to output
1z Enable to Output high 127.0 ns 3KQ pull-down to output
to z Disable from Output low 264.0 ns 5V to input
toz: Disable from Output high 392.5 ns GND to input
RS422 (DIFFERENTIAL MODE)
toz; Enable to Output low 94.2 ns 3KQ pull-up to output
tozs Enable to Output high 101.0 ns 3KQ puli-down to output
to 2z Disable from Output low 124.5 ns 5V to input
toz: Disable from Output high 135.5 ns GND to input
Notes:
1. Measured from 2.5V of R t0 2.5V of R ..
2, Measured from one-half of R, to 2.5V of R, ..
3. Measured from 1.5V of T to one-half of T ..
4. Measured from 2.5V of R, to OV of A and B.
POWER MATRIX
(Typical @ 25°C and nominal supply voltages unless otherwise noted)
AC Signal | 5V to Input GND to Input AC Signal Conditions
Mode | Open Input| Input to 5V | Inputto GND | to Input with Load with Load with Load
V35 |2071mA | 21.5mA 20.74mA 2832mA | 58.19mA 55.64mA 7308mA | With extemal driver output
1110 termination network;
input =0.8V to 2V, 60KHz;
Load =3K(, 2500pF for
RS232; load =100Q2 for V.35
RS232 [ 2253mA | 2241mA" | 23.15mA 31.54mA | 43.74mA 40.96mA 62.47mA Input = 0.8V to 2V, 60KHz;
0010 Load = 3KQ, 2500pF
RS422 | 17.98mA | 17.83mA | 14.13mA 3292mA | 14347mA | 140.65mA 14655mA | Input=0.8V to 2V, 25MHz;
0100 Load = 100Q
RS485 | 17.62mA | 17.74mA [ 14.07mA 3285mA | 18293mA | 180.71mA 18365mA | Input=0.8V to 2V, 2.5MHz;
0101 Load = 54Q
RS449 | 19.93mA [ 1987mA | 17.84mA 2857mA | 13490mA | 131.35mA 131.94mA | Input=0.8V to 2V, 60KHz;
1100 Load = 450Q for RS423;
Load =100Q for RS422
EIA530] 19.85mA | 1983mA | 17.82mA. 2354mA | 13490mA | 131.25mA 131.78mA | Input=0.8V to 2V, 60KHz;

1101

Load = 450Q for RS423;
Load =100Q for RS422

*All Driver Input Common V=5V
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PINOUT...

oL cBEEF8E88038 48

BeBoof 88858330 aFEF 89

BRRRRRIRNIRBILEBIBYGS

I OOAAAEAA

[l aooonodan
Ao 1 O T 60 GND
RDEC, 20T = 59 sow)
RDEC; 3T T s8 TR(a)
RDEC; 4CT] I3 57 GND
RDEC; 50T [T 56 TR(b)
STAT 8] - 55 Ve
GND 7T - 54 Rs(a)
Veo 80T = 53 GND
TDEC; 9T [T 52 RSp)
TDEC, 100 SP502 ET3 51 L)
TOEC, 11T T 50 GND
TDEC, 12I—] = 48wy
OTR 13T T 48 Vo
T 140 = 47 AL
T*C 15T T 46 GnD
ATS 16T T3 45 RL(H)
AL 171 [T 44 ST(o)
Ne 180T T3 43 GND
00D 19 FT 42 ST(a)
Rxc 20T T 41 Voo

SYRILLRRRBZEBIBEERRS

& 9t 94,0t 990 EEEEEE

EFTEREY R ISUNTE F 212

Note: NG (No Connection) pins should be left floeting.
Internal signals may be present.

PIN ASSIGNMENT...

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; common
TTL input for both ST and TT driver outputs.
Pin 20 — RxC — Receive Clock; TTL output
sourced from RT(a) and RT(b) inputs.

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; analog output,
inverted; sourced from TxC.

Pin 44 — ST(b) — Send Timing; analog output,
non-inverted; sourced from TxC.

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.

Pin 63 — TT(a) — Analog In or Out —
Terminal Timing, inverted; sourced to TxC or
RxT.

Pin 65 — TT(b) — Analog In or Out —
Terminal Timing, non—inverted; sourced to TxC
or RxT,

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

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

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 — 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 RIL

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

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

Pin 49— LIL(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

SIGNAL PROCESSING EXCELLENGE
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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 — RDECO — RDEC3 — Receiver
decoderegister; configures receiver modes; TTL

inputs, _
Pin 6 — ST/TT — Enables ST or TT drivers;
TTL input.

Pins 12-9 — TDECO - TDEC3 — Transmitter
decode register; configures transmitter modes;
TTL inputs.

POWER SUPPLIES

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

Pins 7,29, 34, 43, 46, 50, 53, 57, 60, 64, 72,75
— GND — Ground.

Pin 27 — VDD +10V Charge Pump Capacitor
— Connects from VDD to VCC. Suggested
capacitor size is 22pF, 16V.

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

Pins 26 and 30— C1+ and C1~ — Charge Pump
Capacitor — Connects from C1+to C1~. Sug-
gested capacitor size is 22uF, 16V.

Pins 28 and 31 — C2+ and C2~ — Charge Pump
Capacitor — Connects from C2+ to C2~. Sug-
gested capacitor size is 22uF, 16V.

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

FEATURES...

The SP502 is a highly integrated serial trans-
ceiver that allows software control of its inter-
face modes. The SP502 offers hardware inter-
face modes for RS232 (V.28), RS422A (V.11),
RS449, RS485, V.35, and EIAS530. 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 SP502 is fabricated
usinglow—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.

The SP502 is ideally suited for wide area net-
work connectivity based on the interface modes
offered and the driver and receiver configura-
tions. The SP502 has five (5) independent driv-
ers and six (6) independent receivers and one
half-duplex transceiver channel, which allows
a maximum of six (6) drivers and seven (7)
receivers. The driver and receiver configuration
for the SP502 is ideal for DTE applications. The
SP502 is made up of four separate circuit blocks
— the charge pump, drivers, receivers, and
decoder. Each of these circuit blocks is de-
scribed in detail below. ‘

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
attain symmetrical 10V power supplies. Figure
3a shows the waveform found on the positive
side of capacitor C,, and Figure 3b shows the
negative side of capacitor C,. 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
the clock cycle, the positive side of capacitors
C, and C, are initially charged to +5V. C/" is
then switched to ground and charge in C,~ is
transferred to C,~. Since C,* is connected to
+5V, the voltage potential across capacitor C, is
now 10V.

Phase 2

— VSS transfer — Phase two of the clock
connects the negative terminal of C, to the VSS
storage capacitorand the positive terminal of C,
to ground, and transfers the generated -10V to
C;. Simultaneously, the positive side of capaci-
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/,

VCC +5V

L%—I‘O/g_w }J Vpp Storage Capacitor

Vgg Storage Capacitor

ojvm

-5V

Vee = +5V

4
}:JVDD Storage Capacitor

Vgg Storage Capacitor

o] ;\ —10v O%Ca

Figure 1. Charge Pump Phase 1.

tor C , is switched to +5V and the negative side
is connected to ground.

Phase 3

— Vp charge storage — The third phase of the
clock is identical to the first phase — the trans-
ferred in C, produces ~5V in the negative termi-
nal of C,, which s applied to the negative side of
capacitor C,. Since C,* is at +5V, the voltage
potential across C, is 10V.

Phase 4

— Vpp, 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 ap-

Figure 2. Charge Pump Phase 2.

proaches 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 1 SKHz. The external capacitors must
be 22uF with a 16V breakdown rating. Two
external Schottky diodes connected as in Figure
6 are required for high rate of rise power sup-
plies.

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 RS423 drivers. For the RS232 driver the

current requirement will be 3.5mA per driver,

and for the RS423 driver the worst case current
drain will be 11mA per driver. It is critical that

+10V
ct

GND

GND
(o

-10v

a)

b)

Figure 3. Charge Pump Waveforms
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Voo = +5V

Lo a

4
. }JVDD Storage Capacitor
Cy

- O—| Vsg Storage Capacitor
-5V 0%03
\%

Vg =+5V

Lo +10V o Ca
N * = | Vpp Storage Capacitor
Cy
- )-vas Storage Capacitor
o —O\

Figure 4. Charge Pump Phase 3.

the external power supplies provide a power
supply sequence of :+10V, then +5V, followed
by -10V.

Drivers

The SP502 has six (6) drivers which can be
programmed in six different modes of opera-
tion. One of the drivers for the SP502 is inter-
nally connected to an internal receiver input to
make up a half-duplex configuration. As shown
in the Mode Diagrams the driver input of the
half-duplex channel is shared with an adjacent
driver such that when one is active the other is
disabled.

Control for the mode selection is done via a
four-bit control word. The SP502 does not have
a latch; the control word must be externally
latched either high or low to write the appropri-
ate code into the SP502. The drivers are pre-

Figure 5. Charge Pump Phase 4.

arranged such that for each mode of operation
the relative position and functionality of the
drivers are set up to accomodate the selected
interface mode. As the mode of the drivers is
changed, theelectrical 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 100K<2 will suffice.

There are three basic types of driver circuits —
RS232, RS423, and RS485. The RS232 drivers
output a minimum of +5V level single—ended
signals (with 3KQ and 2500pF loading), and

Pin Label Mode: RS232 V.35 RS422 RS485 RS449 EIA530
TDEC,-TDEC, 0000 0010 1110 0100 0101 1100 1101
SD(a) tri-state RS232 V.35~ RS422- RS485- RS422- RS422-
SD(b) tri-state tri-state V.35+ RS422+ RS485+ RS422+ RS422+
TR(a) tri-state RS232 RS232 RS422- RS485- RS422- RS422-
TR(b) tri-state tri-state tri-state RS422+ RS485+ RS422+ RS422+
RS(a) tri-state RS232 RS232 RS422- RS485- RS422- RS422-
RS(b) tri-state tri~state tri-state RS422+ RS485+ RS422+ RS422+
RL(a) tri-state RS232 RS232 RS422- RS485~ RS423 RS423
RL(b) tri-state tri-state tri-state RS422+ RS485+ tri-state tri-state
LL(a) tri-state RS232 RS232 - RS422~ RS485- RS423 RS423
LL(b) tri-state tri-state tri-state RS422+ RS485+ tri-state tri-state
ST(a)* tri-state RS232 V.35- RS422- RS485- RS422— RS422-
ST(b)* tri-state tri-state V.35+ RS422+ RS485+ RS422+ RS422+
TT(a)* tri-state RS232 V.35- RS422- RS485- RS422- RS422-
TT(b)* tri-state 15KQ to GND V.35+ RS422+ . RS485+ RS422+ RS422+

*The ST and TT driver outputs cannot be enabled simultaneously.

Table 1. SP502 Drivers
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D, and D, are Schottky diodes. They
are necessary to guard against Ve
rates of rise greater than 1V/us, which

27

+5V, 5%
1N5819
Do

220F, 16V | ¢

can cause start-up problems.

26
22uF ;"J_
16VT 30

28

22uF il—

16VT 31

1N5819
Dy

Vop Vee

Cyt

C1'
Charge
Pump
Cot

Cz_

L 1 spso2
1
1 Driver
° Decode
5 1
=
°0
g Ext
8 Latch
[a)
g
o 1
«
>
Receiver|
1 Decode
0

S

5
§

For NET?2 certified circuits, please contact the factory.

22uF (V¢ decoupling)

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

196Q

V.35 External
Driver Output
Termination Resistors

V.35 External
Receiver Input
Termination Resistors

Figure 6. Typical Operating Circuit
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can operate up to 120Kbps. The RS232 drivers
are used in RS232 mode for all signals, and also
in V.35 mode where they are used as the control
line signals.

The RS423 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 RS423. The RS423 drivers
are used in RS449 and EIA530 modes as RL and
LL outputs.

The third type of driver supports RS485, 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
the RS485 drivers allow them to also support
RS422 requirements of £2V differential output
levels with 100€2 loads. The RS422 drivers are
used in RS449 and EIA530 modes as clock, data
and some control line signals.

The RS485—type drivers are also used in the
V.35 mode. V.35 levels require £0.55V signals
with aload of 100Q. In order to meet the voltage
requirements of V.35, external series resistors
with source impedance termination resistors
must be 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 differntial drivers, RS485, RS422,
and V.35 can operate up to SMbps.

Receivers

The SP502 is equipped with seven (7) receivers
which can be programmed in six (6) different
modes of operation. One of the seven (7) receiv-
ers (RxT) is part of a half-duplex channel,
which means its inputs are shared with a driver
output, as shown in the Mode Diagrams. The
RxT receiver has its inputs internally connected
to the TT(a) and TT(b) pins. The select pin
labeled ST/TT enables either the TT—driver or
the ST—driver, but it does not disable the re-
ceiver. The RxT receiver is always connected to
the TT(a) and TT(b) pins. Any signal that is
received or transmitted on TT(a) and TT(b) will
trigger a TTL—output at the RxT pin.

Control for the mode selection is done via a 4—
bit control word that is independant from the
driver control word. The coding for the drivers
andreceivers isidentical. Therefore, ifthe 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,

Pin Label Mode: RS232 V.35 RS422 RS485 RS449 EIA530
RDEC-RDEC, 0000 0010 1110 0100 0101 1100 1101
RD(a) Undefined RS232 V.35- RS422- RS485— RS422- RS422-
RD(b) Undefined 15KQ to GND V.35+ RS422+ RS485+ RS422+ RS422+
RT(a) Undefined RS232 V.35- RS422- RS485~ RS422- RS422-
RT(b) Undefined 15KQ to GND V.35+ RS422+ RS485+ RS422+ RS422+
CS(a) Undefined RS232 RS232 RS422- RS485- RS422- RS422-
CS(b) Undefined 15KQ to GND | 15KQ to GND RS422+ RS485+ RS422+ RS422+
DM(a) Undefined RS232 RS232 RS422- RS485- RS422- RS422-
DM(b) Undefined 15KQ to GND | 15KQ to GND RS422+ RS485+ RS422+ RS422+
RR(a) Undefined RS232 RS232 RAS422- RS485- RS422- RS422-
RR(b) Undefined 15KQ to GND | 15KQ to GND RS422+ RS485+ RS422+ RS422+
IC(a) Undefined RS232 RS232 RS422- RS485— RS423 RS423
IC(b) Undefined 15KQ to GND | 15KQ to GND RS422+ RS485+ 15KQ to GND [ 15KQ to GND
TT(a)* Undefined RS232 V.35- RS422- RS485— RS422- RS422—
TT(b)* Undefined 15KQ to GND V.35+ RS422+ RS485+ RS422+ RS422+
*TT(a) and TT(b) can be programmed as driver outputs or receiver inputs.
Table 2. SP502 Receivers
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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 SKQ is internally con-
nected, which will ensure a logic high output.

There are three basic types of receivers —
RS232,RS423,and RS485. The RS232 receiver
is a single—ended input with a threshold of 0.8V
to 2.4V. The RS232 receiver has an operating
voltage range of £15V and can receive signals
up to 120Kbps. RS232 receivers are used in
RS232 mode for all signal types, and in V.35
mode for control line signals.

The RS423 receivers are also single-ended but
have an input threshold as low as +200mV. The
input imedance is guaranteed to be greater than
4KQ, with an operating voltage range of +7V.
The RS423 receivers can operate up to 120Kbps.
RS423 receivers are used for the IC signal in
RS449 and EIA530 modes, as shown in Table 2.

The third type of receiver supports RS485, whichis a
differential interface mode. The RS485 receiver has
aninputimpedance of 15KQand adifferential thresh-
old of 200mV. Since the characteristics of an RS422

receiver are actually subsets of RS485, the receivers
for RS422 requirements are identical to the RS485
receivers. RS422 receivers are used in RS449 and
EIA530 for receiving clcok, data, and some control
line signals. The RS485 receivers arealsoused forthe
V.35 mode. In order to meet the V.35 input
impedance of 100, the external termination
network of Figure 6 mustbe applied. The thresh-
old of the V.35 receiver is £200mV. The V.35
receivers can operate up to SMbps. All of the
differential receivers can receive data up to
SMbps.

Decoder

The SP502 has the ability to change the inter-
face mode of the drivers orreceivers viaan 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 1 and
2 are the only specified, valid modes for the
SP502. Undefined codes may represent other
interface modes not specified or random out-
puts, (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. Thereceivers are controlled with
databits RDEC3—RDEC0; the code 0000 written
to the receivers will place the outputs in an
undetermined state. The receivers 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: RS232
DRIVER RECEIVER
TDECj3 [TDEC, [TDEC, | TDECy| RDEC3 |RDEC, |RDEC4 |RDEC
0 0 1 0 0 0 1 0
RD(a) 70 ' : 14 TXD
RxD 1——q<~— —{>a—— 61 SD(a)
RT(a) 37 ' 13 DTR
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 15 TxC
RI 21 ——<— =N
— 63 TT(a)
ST/TT ST TT RxT*
1 Enabled Disabled Active
0 Disabled Enabled Inactive

* TT driver must be disabled to allow TT(a) and TT(b)
to serve as receiver inputs.

* When the RxT receiver is active, TT(a) and TT(b) act
as receiver inputs. When the RxT receiver is inactive,
it cannot serve as a receiver since its inputs are internally
connected to the TT(a) and TT(b) driver outputs.

Figure 7. Mode Diagram — RS232
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MODE: V.35

DRIVER RECEIVER

TDEC3 [TDEC, [TDEC | TDECy| RDEC3 |RDEC, |[RDEC4 |RDEC
1 1 0 1 1 1 0
RD(a) 70 14 TxD
RyD 1 __X_ 61 SD(a)
— 59 SD(b)
RD(b) 71 —|
RT(a) 37 — 13 DTR
RT(b) 38 — 16 RTS
CS(a) 66 ——>Q-— 54 RS(a)
CTS 80 ——q<— 7 AL
DM(a) 68 _> 47 RLG@)
DSR 78 —-<<—
24 LL
RR(a) 35 | 51 L)
DCD 19—4<<—
15 TxC
IC(a) 39 = | 42 ST(a)
Rl 21 _<_ L 44 ST(b)
— 6 ST/TT
83 TT(a)
85 TT(b)
ST/TT ST T RxT*

1 Enabled Disabled Active
Disabled Enabled Inactive

* TT driver must be disabled to allow TT(a) and TT(b)
to serve as receiver inputs.

* When the RxT receiver is active, TT(a) and TT(b) act
as receiver inputs. When the RxT receiver is inactive,
it cannot serve as a receiver since its inputs are internally
connected to the TT(a) and TT(b) driver outputs.

Figure 8. Mode Diagram — V.35
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MODE: RS422

DRIVER RECEIVER
TDEC3 [TDEC, |TDEC4| TDECy| RDEC5; |RDEC, |RDEC | RDECy
0 1 0 0 0 1 0 0
RD(a) 70 14 TxD
RxD 1 L | 61 SD(a)
o< L
RD(b) 71 —
RT(a) 37 13 DTR
RxG 20 — I_X_ 58 TR(a)
— 56 TR(b)
Sia) 66— 16 ATS
a) 66 — I
CTS 80— I:X" 54 RS(a).
— 52 RS(b)
CS(b) 67 — oL
DM(a) 68 —| 17
X— 47 RL(a)
DSR 78 — — 45 RL(b)
DM (b) 69 —| —
RR(a) 35 — X_ 51 LL(e)
DCD 19 — 49 LL(b)
RR(b) 36 —|
IC(a) 39 15 TxC
L 44 ST(b)
IC(b) 40 — — 6 STAT
63 TT(a)
65 TT(b)
RXT 79 ———«
ST/TT ST 1T RxT*
1 Enabled Disabled Active
0] Disabled Enabled | Inactive

* TT driver must be disabled to allow TT(a) and TT(b)

to serve as receiver inputs.

* When the RxT receiver is active, TT(a) and TT(b) act
as receiver inputs. When the RxT receiver is inactive,
it cannot serve as a receiver since its inputs are internally
connected to the TT(a) and TT(b) driver outputs.

Figure 9. Mode Diagram — RS422
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MODE: RS449
DRIVER RECEIVER
TDEC3 |TDEC, |TDEC, | TDEC,| RDEC3 |RDEC, |RDEC4 | RDEC,
1 1 0 0 1 1 0 0
RD(a) 70 14 TxD
RxD 1_ﬁ_lj L_k_ 61 SD(a)
— 59 SD(b)
RD(b) 71 —|
RT(a) 37 13 DTR
RxC 20 _ﬁ L&— 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 —| L
DSR 78 ———
DM (b) 69 — 24 LL
RR(a) 35 — —| A1 51 LL(@)
RR(b) 36 — ‘ | 42 ST(a)
iC(a) 39 — — 44 ST(b)
Rl 21 _@ 6 STT
63 TT(a)
65 TT(b)
ST/TT ST 1T RxT*
1 Enabled Disabled Active
0 Disabled Enabled Inactive

* TT driver must be disabled to allow TT(a) and TT(b)
to serve as receiver inputs.

* When the RxT receiver is active, TT(a) and TT(b) act
as receiver inputs. When the RxT receiver is inactive,

it cannot serve as a receiver since its inputs are internally

connected to the TT(a) and TT(b) driver outputs.

Figure 10. Mode Diagram — RS449
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MODE: RS485

DRIVER RECEIVER -

TDEC5 |TDEC, |TDEC4 | TDEC,| RDEC3 |RDEC, |RDEC4 | RDEC,
0 1 0 1 0 1 0 1
RD(a) 70 14 TxD
| 61 SD(a)
RxD 1 —|
o< Fim
RD(b) 71 — R
RT(a) 37 13
RXC 20 — I—X‘ 58 TR(a)
— 56 TR(b)
hon) o] - 16 RTS
CS(a) 66 —f —
CTS 80— I: > S R
— 52 RS(b)
CS(b) 67 — AL
DM(a) 68 — 17
2— 47 RL(a)
DSR 78 ™ 45 RL(b)
DM (b) 69 — -
RR(a) 35 —f I z_ 51 LLa)
DCD 19 — 49 LL(b)
RR(b) 36 —
IC(a) 39 15 TxC
| 42 ST(a)
IC(b) 40 | — 6 STAT
63 TT(a)
65 TT(b)
ST/TT ST 1T RxT*
1 Enabled Disabled Active
0 Disabled Enabled | Inactive

* TT driver must be disabled to allow TT(a) and TT(b)
to serve as receiver inputs.

* When the RxT receiver is active, TT(a) and TT(b) act
as receiver inputs. When the RxT receiver is inactive,

it cannot serve as a receiver since its inputs are internally

connected to the TT(a) and TT(b) driver outputs.

Figure 11. Mode Diagram — RS485

176

Sipex

SIGNAL PROCESSING EXCELLENCE



\
: MODE: EIA 530
DRIVER RECEIVER
| TDEC4 |TDEC, | TDEC4| TDEC,| RDEC3 |RDEC, |RDEC4 | RDEC
! 1 1 0 1 1 1 0 1
} RD(a) 70 » 14 TxD
! — L&_ 61 SD(a)
— 59 SD(b)
RD(b) 71 —|
RT(a) 37 13 DTR
RxC 20 —| l—-&_ 58 TR(a)
| — 56 TR(b)
i RT(b) 38 — '
1 CS(a) 66 — l____— 16 RTS
‘ CTS 80 —| 2_ 54 RSG@)
! — 52 RS(b)
CS(b) 67 —| 17 RL
‘ DM(a) 68 —
‘ bSR 78 _E ~>_ 47 RL(a)
I
\ DM (b) 69 — 24 LL
RR(a) 35 — —>—— 51 LL(a)
| RR(b) 36 — | 42 ST(a)
IC(a) 39 — W 44 STE)
! RI 21 _z Q — 6 ST/TT
‘ 63 TT(a)
65 TT(b)
RxT 79 ——¢
\ —
| STAT | ST 1T RxT*
‘ 1 Enabled Disabled Active
} 0 Disabled Enabled | Inactive

* TT driver must be disabled to allow TT(a) and TT(b)
to serve as receiver inputs.

* When the RxT receiver is active, TT(a) and TT(b) act
as receiver inputs. When the RxT receiver is inactive,
it cannot serve as a receiver since its inputs are internally
connected to the TT(a) and TT(b) driver outputs.

Figure 12. Mode Diagarm — EIA530
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APPLICATION EXAMPLE
The example application that follows is a fully
configured serial I/O channel in a DTE configura-
tion. The example is comprised of the following
functional elements:

* Processor

*SCC

* SP502

* Mode Select Register (RO[WR])

*RL & LL Control Bit Register (R1[WR])

* RI Status Bit Register (R1[RD])

* Address Decode Logic '

* Baud Rate Clock Source

* I/0 Connector Interface

Each of the elements of the application example
are described below. Please refer to Figurel3.

Processor

The example schematic shows a generic 8-bit
processor connected toa generic SCC. The proces-
sor is also connected to three registers. The regis-
ters are described in further detail below.

Address Decode Logic

The address decode logic is connected to the
Processor control and address busses and provides
thelogic necessary todecode the /O read and write
-operations for the SCC, Mode Select Register, RL
and LL Control Bit Register and the RI Status Bit
Register.

SCC

The SCC provides the I/O functions for a single
serial channel. The SCC is connected to the Pro-
cessor I/O bus and is programmed by the user
software. The SCC’s TTL-level serial I/O pins are
connected to the corresponding TTL-level serial
1/0 pins on the SP502.

SP502

The SP502 provides buffering and translation
from TTL levels to the selected physical level
interface standard, such as RS-232, V.35, etc. The
physical level interface pins are connected to a
standard 25 pin D-sub miniature connector wired
in a DTE configuration with the pin assignments
corresponding to the EIA—530 specification. This
choice was purely arbitrary. However, it provides
all the necessary signals to support standards other
than EIA-530, such as V.35, RS-232, RS—449,

etc. with an appropriate cable adapter.

The SP502 driver and receiver modes are indepen-
dently configured by programming the SP502’s
RDEC and TDEC input pins. In the example, the
pins are driven by the Mode Select Register with a
programmed value stored by the user’s software.

Since the SP502 is shown in a DTE configuration,
the example assumes that any synchronous inter-
face clocking will be provided by the attached
DCE device. Consequently, the ST/TT pin is tied
to +5V, thus causing the SP502 to receive the
transmit clock on the TT(a) and TT(b) input pins
and output the transmit clock to the SCC on the
RxT output pin. The receive clock is input to the
SP502 on the RT(a) and RT(b) pins and output to
the SCC on the RxC pin.

Mode Select Register

The mode select register is an 8-bit latch attached
to the Processor data bus. The Processor, under
user—software control, can program the Mode
Select Register with the appropriate values to
select the SP502’s driver and receiver modes.

The table shown on the schematic below the
register lists the values for programming the regis-
ter to drive the RDEC and TDEC pins on the
SP502 for the desired physical level interface. The
receivers and drivers can be programmed indepen-
dently, but in this example the Mode Select Reg-
ister must be programmed with both the RDEC
and TDEC values at the same time. This is because
the RDEC and TDEC pins are driven from the
same 8-bit latch.

Note that selecting modes for TDEC that are
shown in the table as undefined will result in the
drivers operating in an undefined mode and should
not be used. Likewise, selecting modes for RDEC
that are shown in the table as undefined will result
in indeterminate logic levels present on the TTL
outputs of the SP502. Undefined RDEC or TDEC
values should never be programmed.

Several other approaches for driving the RDEC
and TDEC signals are possible. One approach
would use twoindependent 4-bit latches, one each
to drive the RDEC and TDEC pins as separate
groups. Another approach would use one 4-bit latch,
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JONITT30X3 ONISSIVOHA TVNDIS

jouuvy?) suoyvaunwuo) as LJ ‘€1 24nSig

61

gzyup:;ssv
% =5 25 Pin D-Sub
in D-Sul
D5 oz o7 I DR G Connector In DTE.
R4 26 |ps Config.
22— D5_1ps XD 4 4o D | g e
of R4__1p4 RxD Tep ) Do |-2————————13> BAB)
22 __1p3 RTS o] ATS RD(a [ 7 > BB(A)
20— L2__1p> cTS =51CTS RD(p |—————1i6> BB(8)
Processor g:) D1 DS DSR RS 22— > cAm)
o Data Bus Do DT DTR RS(p ee 119> CA®)
o ——— DCD DCD CS@ T—_—‘D CB(A)
a O e N o CSp f2I—————13 B
& —]A3 QO R 1 <5 Rxc DMaf£o————6 > CC(A)
o —jA2 T RxT DM@)lzg——————2> cc@)
—A1 wn Rl Al JRe s> oo
QO Processor - 4 56
A0 =4 LL TR P22—————P3> CD(B)
o Address Bus o 35
— ~— RL 0 RR(a ———E36 > CF(A)
o RD/ p o RR@p 39_—@@:(3)
WT/ b Qo r,__| (a8 :g(a) 70 ™
INT/p w e T —N =
RESETp- 7 9 LL(b) =N
D Q| o TDEC3 RL(a) 45_—@) RL
D Q TDEC2 RL(b) —42—_N
D _ Q TDEC1 ST(a) fa5———&> DAW)
D ¢ Q TDECO ST(p) 63_—@ DA(B)
D & 9 >-1RDEC3 TT(a) 65—@ DB(A)
- - D 1 Q = RDEC2 TT(b) 37—@ DB(B)
o R1 [RD] B g 2 gggg; :ga 38 DDAy
(=) RTIWR G [(] DD(B)
29 o +5V ——{ ST-TT/ 7 > AB
£ o cLi GND >
38 7,29,34,43,46, <C
Baud Rate <g e s B 50,53,57,60, 4
Clesk Soaree 8 Mode Select Reglst 64.72.75
RO [WR] 3,2,1,013,2,1, 0 -

N — A ——
Driver Mods Select  Receiver Mode Select
0000 — Tri-Stated — Undefined
0001 - Undefined 0001 — Undefined
0010 RS-232 0010- RS-232

0110- Undefined 0110 Undefined
0111~ Undefined 0111 — Undefined
1000 - 1000 - L

1010~ Undefined 1010 Undefined
1011 — Undefined 1011 — Undefined
100 -449 100~ RS-449

1110- V.35 1110- V.35
1111 - Undefined 1111 - Undefined




each output of the latch would drive a corresponding
pair of RDEC/TDEC signals. For instance, RDEC,
and TDEC couldbe tied togetherand be drivenby the
low order bit of the 4-bit latch.

RL & LL Control Bit Registers
A2-bitlatchisused toallow the Processorto program
thestatesof the RL and LL interface signals. This latch
is necessary since most SCCs do not support RL and
LL control signals.

RI Status Bit Register

A 1-bit read register is implemented using a tri-state
buffer. This will allow the Processor to read the state
of the RI (Ring Indicator) interface signal. This is
necessary since most SCCs do not support the RI
interface signal.

The example interface shows the SP502A’s IC(a)
input tied to the EIA530 signal TM (Test Mode).
EIAS530 does not specify an RI signal. If EIA530
operation is required, the RI Status Bit Register could
be used to monitor the condition of the TM signal or
it could be ignored. For other interface standards, the
connector pin 25 on the schematic could be tied to the
RI signal through a cable adapter arrangement. For
instance, if RS232 operation is used, pin 25 of the
connector could be tied to pin 22 of the RS232 adapter
(circuit CE) and the RI Status Bit Register then used
to monitor the RS232 signal for ring indicator.

Baud Rate Clock Source

Most SCCs require an external clock source for
operation in asynchronous and self-clocking applica-
tions.

VO Connector Interface ‘
The/Oconnectoriswired tothe SPS02A suchthatthe
interface represents a DTE device. As shown, the
connector is wired in an EIA-530 configuration with
EIA530signal mnemonics. A 25-pinconnector wired
to the EIA-530 specification provides pins for all
interface signals supported by the SP502. If the SP502
is programmed for other physical interfaces, such as

V.35, thenan adapter cable will provide the necessary
conversion from the EIA530 pin—outs to those re-
quiredby the V.35 standard together with its ISO2593
connector.

Notes Regarding V.35 Operation

The user will have to provide additional resistor
networks if correct V.35 signal levels and termination
impedances are required. This is necessary because
the SP502 does not provide V.35 signal terminations
when programmed for V.35 operation. Two ap-
proaches are possible. First, if the SP502 is perma-
nently programmed to operate as V.35 only, with no
other interface standard required, then the appropriate
resistors can be mounted on the PCB near the SP502.
Second, if the SP502 will be programmed fora variety
of standards, then a better approach might be to
provide the resistors as part of the cable adapter
assembly used to convert from the standard EIAS530
connector pin—outs shown in the example tothe V.35/
ISO-2593 connector and pin—outs.
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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 connector to allow for easy
connection to an existing system via a ribbon
cable. There are also open areas on the PC board to
add additional circuitry to support application—
specific requirements.

Manual Control

The SP502/SP5S03EB will support both the SP502
or SP503 multi-mode serial transceivers. 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
inputtest pins, jumpers JP1 and JP2 can be inserted
to allow for separate receiver inputs located at
SCT(a) and SCT(b). The corresponding TTL out-
put for this receiver is labeled as SCT. This test
point is tied to pin 79 of the SPS02 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 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 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;

Ifazeroisasserted the corresponding red LED will
not be lit.

Software Control

A 50-pin connector brings all the analog and
digital I/O lines, VCC, 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 soft-
ware control, the DIP switch should be set up so
that all bits are low (all LEDs off). This will tie
pulldown resistors from the inputs to ground and
let the external system control 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 22uF (16V) and be placed as close to the unit as
possible; tantalum capacitors are suggested. The
decoupling capacitor must be a minimum of 1uF;
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
supply 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 connector.

For reference, the 80—pin QFP Socket is a TESCO
part number FPQ-80-65-09A. The 50-pin con-
nector is an AMP part number 749075-5.
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Figure 16. SP502/503 Evaluation Board Schematic
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EDGE DUT PIN
CONNECTOR DESCRIPTIONS
01 TxD (pin 14) -TTL Input — Transmit

02

03

05

06

07

08

09

10

11

12

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 driversand enables TT drivers when
low. :

TDEC,/RDEC, (pin 5) — TTL Input

Transmitter/Receiver decode register.

TDEC,/RDEC, (pin 4) — TTL Input -
Transmitter/Receiver decode register.

TDEC,/RDEC, (pin 3) — TTL Input -
Transmitter/Receiver decode register.

TDEC /RDEC, (pin 2) — TTL Input —
Transmitter/Receiver decode register.

RxD (pin 1 ) — TTL Output — Receive
data; sourced from RD(a) and RD)b)
inputs.

CTS (pin 80) — TTL Output — Clear to
send; sourced from CS(a) and CS(b)
inputs.

RxT (pin 79) — TTL Output — RxT;
sourced from TT(a), TT(b) inputs.

DSR (pin 78) — TTL Output — Data set
ready; sourced from DM(a) and DM(b)
inputs.

RD(b) (pin 71) —~ Analog In — Receive
data, non—inverted; source for RxD.

EDGE DUT PIN
CONNECTOR DESCRIPTIONS

13 RD(a) (pin 70) — Analog In — Receive
data, inverted: source for RxD.

14 DM(b) (pin 69) — Analog In — Data
mode, non—inverted; source for DSR.

15 DM(a) (pin 68) — Analog In — Data
mode, inverted; source for DSR.

16 CS(b) (pin 67) — Analog In - Clear to
send; non—inverted; source for CTS.

17 CS(a) (pin 66) — Analog In — Clear to
send, inverted; source for CTS.

18 TT(b) (pin 65) — Analog In or Out —
Terminal timing, non-inverted:
sourced to RxT or from TxC input.

19 TT(a) (pin 63) — Analog In or Out —
Terminal timing; inverted: sourced to
RxT or from TxC input.

20 TR(a) (pin 58) — Analog Out — Termi-
nal ready, inverted; sourced from DTR.

21  TR(b) (pin 56) — Analog Out — Termi-
nal ready; non—inverted; sourced from
DTR.

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

23 SD(b) (pin 59) — Analog Out — Send
data; non—inverted; sourced from TxD.

24 RS(a)(pin54)—Analog Out—Readyto
send; inverted; sourced from RTS.

25 RS(b) (pin 52) — Analog Out — Ready

to send, non—inverted; sourced from
RTS.
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! EDGE DUT PIN
‘ CONNECTOR DESCRIPTIONS
26 ST (pin 22) — TTL Input ~ Send Tim-

‘ 27
28
| 29

! 30
31
! 32

33

| 34

35
/
| 36
|

37

38

ing; source for ST(a) and ST(b) out-
puts. SP503 only.

[STEN] (pin23)-TTL Input — Driver
enable control pin; active low; SP503
only.

[SCT(a)] (pin 76) — Analog Input —
Inverting; 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) (pin 47) — Analog Out — Remote
loopback; inverted; sourced from RL.

RL(b) (pin 45) — 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 Rl.

EDGE DUT PIN
CONNECTOR DESCRIPTIONS

39 IC(a) (pin 39) — Analog In — Incoming
call; inverted; source for Rl.

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

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

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

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

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

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

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

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

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

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

50 TxC (pin 15) — TTL Input — Transmit

clock; common TTL input for both ST
and TT driver outputs.
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ORDERING INFORMATION

Model Temperature Range Package Types
SP502CF 0°C to +70°C 80-pin QFP
Qi Ve
188 oipe/\
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Sivex SP503

SIGNAL PROCESSING EXCELLENCE

Multi-Mode Serial Transceiver

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

M Software-Selectable Protocols:

— RS232 (v.28)

— RS422A (V.11, X.27)

— RS449

— RS485

— V.35

— EIA-530
M Programmable Selection of Interface
B +5V-Only Operation

B Seven (7) Drivers and Seven (7)
Receivers

W 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 RS232 (V.28), RS422A (V.11), RS449, RS485,
V.35, and EIA530. 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 FiatPack package.

vvivvivivy] | vviviviviviy|

Drivers Receivers
B —
SP503
CIIDI'Lan%e Driver Receiver
Decode Decode
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SPECIFICATIONS

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

MIN. TYP. MAX. UNITS CONDITIONS
LOGIC INPUTS
Vi 0.8 Volts
Viy 2.0 Volts
LOGIC OUTPUTS
Voo 0.4 Volts loyr=3.2mA
Vou 3.5 Volts loyr=1.0mA
RS485 DRIVER .
TTL Input Levels
Vi ' 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
Open Circuit Voltage 6.0 Volts
Output Current 28 ‘mA R, =54Q
Short Circuit Current 1250 mA Terminated in -7V to +12V
Transition Time . 120 nS Rise/fall time, 10%—90%
Transmission Rate 5 Mbps
RS485 RECEIVER
TTL Output Levels
Voo 0 0.4 Volts
Vou 24 Voits
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 graph
Low Input Current Refer to graph
Receiver Sensitivity ) 0.2 Volts Over —7V to +12V common
mode range
Receiver Open Circuit Bias )
Input Impedance 1 Unit load Refer to graph
V.35 DRIVER .
TTL Input Levels
Vi 0 0.8 Volts
Viu 2.0 Volts
Outputs
Differential Qutput +0.44 +0.66 Volts With termination network;
R, =100Q
Output Impedance 50 150 Q wilih termination network
Transition Time . 40 nS
Transmission Rate . 5 ] Mbps
V.35 RECEIVER
TTL Output Levels
VoL 0 0.4 Volts
Von 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 Over -7V to +12V common
mode range
Input Impedance 50 150 Q With termination network
Cimav
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SPECIFICATIONS (Continued)

Typical at 25°C and nominal supply voltages uniess otherwise noted.

\
“ MIN. MAX. UNITS CONDITIONS
i RS422 DRIVER
TTL Input Levels
| Vi 0 0.8 Volts
Viy 2.0 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
‘ Power Off Current +100 HA
\ Transition Time 60 ns Rise/fall time, 10%-90%
I Transmission Rate 5 Mbps
\ RS422 RECEIVER
TTL Output Levels
Voo 0 0.4 Volts
Vou 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
i High Input Current Refer to graph
Low Input Current Refer to graph
Receiver Sensitivity +0.2 Volts
\ Input Impedance 4 KQ
RS232 DRIVER
‘ TTL Input Level
! 1 0 0.8 Volts
Vi 20 Volts
Outputs
! High Level Output +5.0 +15 Volts R, =3KQ, V,=0.8V
| Low Level Output -15.0 -5 Volts R, =3KQ, V,=2.0V
Open Circuit Voltage -15 +15 Volts
Short Circuit Current +100 mA
} Power Off Impedance 300 Q
; Slew Rate 30 ~ Vius R =3KQ, C =15pF
Transition Time 2
Transmission Rate 120 Kbps
RS232 RECEIVER
TTL Output Levels
Voo ) 0 0.4 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
RS423 DRIVER
TTL Input Levels
Vi 0 0.8 Volts
Viy 20 Volts
Output
High Level Output +3.6 +6.0 Voits R, =450Q
Low Level Output -6.0 —3.6 Volts R, =450Q
Open Circuit Voltage +4.0 +9.0 Volts
Short Circuit Current +150 mA
Power Off Current +100 A
1P NEN
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SPECIFICATIONS (Continued)

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

CONDITIONS

MIN. TYP. MAX. UNITS

RS423 DRIVER
Transition Time 40 ns Rise/fall time, 10-90%
Transmission Rate 120 Kbps
RS423 RECEIVER
TTL Output Levels

Voo 0 0.4 Volts

Vo 24 Volts
Input

High Threshold +0.2 +12.0 Volts

Low Threshold -6.0 -0.2 Volts
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
Input Impedance 4 KQ
POWER REQUIREMENTS
Vee 4.75 6.25 Volts
lec 20 30 mA Ve =5V, no interface selected
ENVIRONMENTAL AND MECHANICAL
Operating Temperature Range 0 +70 °C
Storage Temperature Range | —65 +150 °C
Package 80-pin QFP

RS422 RECEIVER RS423 RECEIVER
+3.25mA +3.25mA
TV 410V ¥V 40V
Maximum Input Current Maximum Input Current

, versus Voltage versus Voltage

-3.256mA —3.25mA
RS485 RECEIVER
+1.0mA
-7v =3V
+6V  +12V
1 Unit Load
—0.6mA Maximum Input Current
versus Voltage
Sipe
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AC CHARACTERISTICS
(Typical @ 25°C and nominal supply voltages unless otherwise noted)
PARAMETERS MIN. | TYP. | MAX. UNITS CONDITIONS
SINGLE-ENDED MODE
' RS232
i Driver Propagation Delay Input = 0.8V to 2.0V; 60kHz
‘ o 1.7 us Unloaded
PLH 1.1 us Unloaded
torL 2.1 us Loaded with 3KQ and
2,500pF
toiH 1.7 us Loaded with 3KQ and
2,500pF
Receiver Propagation Delay Input = OV to 5.0V; 60kHz;
note 1
tonL 69 ns
PLH 60 ns
‘ RS423
| Driver Propagation Delay Input = 0.8V to 2.0V; 60kHz
! oL 2.0 us Loaded with 450Q
; PLH 1.3 us Loaded with 450Q
‘ Receiver Propagation Delay Input =-0.2V to 2.0V;
; 60kHz; note 2
towL 625 ns
to 1 88.0 ns
: DIFFERENTIAL MODE
1 RS485
‘ Driver Propagation Delay Input = OV to 3.0V; 100kHz;
note 3
| tom, 76 ns Loaded with 54Q
| PLH 62 ns Loaded with 54Q
Receiver Propagation Delay Input = A to GND;
B=—200mV to +200mV;
| 100kHz, note 4
\ tonL 149 ns
oy 213 ns
| RS422 .
J Driver Propagation Delay Input = OV to 3.0V; 100kHz;
: note 3
oL 78 ns Loaded with 100Q
BLH 65 ns Loaded with 100Q2
Receiver Propagation Delay Input = A to GND;
=—200mV to +200mV;
100kHz, note 4
ton 149 ns
PLH 213 ns V.35
Driver Propagation Delay Input = OV to 3.0V; 100kHz;
note 3
to 79 ns R = 100Q with termination
network
toLn 65 ns R = 100Q with termination
network
Receiver Propagation Delay Input = A to GND;
) =—200mV to +200mV;
100kHz, note 4
ton 246 ns
oLy 143 ns
[ \'é
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AC CHARACTERISTICS (continued)

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

PARAMETER | MIN. | TYP. | ‘MAX. UNITS CONDITIONS
DELAY TIME FROM ENABLEI MODE TO TRI-STATE MODE
RS232 (SINGLE-ENDED MODE)
toz.; Enable to Output low 186.8 ns 3KQ pull-up to output
tpzys Enable to Output high 127.0 ns 3KQ pull—down to output
tp 2 Disable from Output low 264.0 ns 5V to input
toyzs Disable from Output high 392.5 ns GND to input
RS422 (DIFFERENTIAL MODE) .
to ; Enable to Output low 94.2 ns 3KQ pull-up to output
tozy> Enable to Output high ) 101.0 ns 3KQ pull-down to output
tn 7 Disable from Output low 124.5 ns 5V to input
tozs Disable from Output hig 135.5 ns GND to input
Notes:
1. Measured from 2.5V of R to 2.5V of R ;-
2. Measured from one—half of R to 2.5V of R ..
3. Measured from 1.5V of T, to one-half of T ..
4. Measured from 2.5V of R, to OV of A and B.
PINOUT...
e R Pin 20 — RxC — Receive Clock; TTL output
BhERG2 5858552 88P88 8% sourced from RT(a) and RT(b) inputs.
BRRRERREIRNIRB85883385
AR nAAAA AN Pin22 — ST — Send Timing; TTL input; source
o 1] L 6o oo for ST(a) and ST(b) outputs.
RDEC, 2T [T 59 SD(b)
oty 1] =P Pin 37 — RT(a) — Receive Timing; analog
RDEC; 5T = 56 TR®) . .
TN o E o vee input, inverted; source for RxC.
SCTEN 7013 T3 54 AS(a}
Voo 80T T 53 GND . . ..
ook =t Pin 38 — RT(b) — Receive Timing; analog
0 1 =g input, non-inverted; source for RxC.
DTR 18— T 48 Voo
ToucT] B Pin 42 — ST(a) — Send Timing; analog output,
i e inverted; sourced from ST.
ftee Sy Pin 44 — ST(b) — Send Timing; analog output,
i iHELELL non-inverted; sourced from ST.
SIRILRLNEBAIBSIBIBELRBS®
CHEISsENE oS8 FEERER Pin 59 — SD(b) — Analog Out — Send data,
non-inverted; sourced from TxD.
Pin 61 — SD(a) — Analog Out — Send data,
PIN ASSIGNMENTS... inverted; sourced from TxD.
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 63 — TT(a) — Analog Out — Terminal
Timing, inverted; sourced from TxC

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

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

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 — RDEC, — 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 ~ TDEC3 — 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 —V —
+5V input.

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

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

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

Pins 26 and 30 — C,* and C,~ — Charge Pump
Capacitor — Connects from C,* to C;~. Sug-
gested capacitor size is 22uF, 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 RS232 (V.28), RS422A (V.11),
RS449, RS485, V.35, and EIAS30. 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 con-
figurations. The SP503 has seven (7) indepen-
dent drivers and seven (7) independent receiv-
ers. The seventh driver of the SP503 allows the
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,
and decoder. Each of these circuit blocks is
described in more detail below.

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
la shows the waveform found on the positive
side of capcitor C2, and figure 1b 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

— Vp charge storage — The third phase of the
clock is identical to the first phase — the charge
transferred in C, produces —5V in the negative
terminal of C,, which is applied to the negative
side of capacitor C,. Since C,* is at +5V, the
voltage potential across C, is 10V.

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,

Vep =+5V

l—O 4
}JVDD Storage Capacitor

*

Ciz
c -5V

jvss Storage Capacitor
%

Figure 1. Charge Pump Phase 1.
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C4
0_+‘ =i Vpp Storage Capacitor

Vgg Storage Capacitor
-10vV O% Ca

Figure 2. Charge Pump Phase 2.

simultaneously with this, the positive side of
capacitorC, 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 V .in ano-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 1 5kHz. The external capacitors must
be 22pF 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 RS423 drivers. For the RS232 driver the
current requirement will be 3.5mA per driver,
and for the RS423 driver the worst case current
drain will be 11mA per driver. It is critical that
the external power supplies provide a power
supply sequence of :+10V, then +5V, followed
by -10V.

Drivers .

The SP503 has seven (7) independant 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 not have
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 accomodate 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 1 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

a)

b)

Figure 3. Charge Pump Waveforms
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vcc Py

4
LO\OTO/O ‘JVDD Storage Capacitor

Vgg Storage Capacitor
Oq Ce

Voo =45V

I—o +10V o Ca
A + = |Vpp Storage Capacitor

G

- ‘—lvss Storage Capacitor
[¢]

Figure 4. Charge Pump Phase 3.

resistor less than 100KQ will suffice.

There are three basic types of driver circuits —
RS232,RS423, and RS485. The RS232 drivers
output a minimum of +5V level single—ended
signals (with 3K€Q and 2500pF loading), and
can operate up to 120Kbps. The RS232 drivers
are used in RS232 mode for all signals, and also
in V.35 mode where they are used as the control
line signals.

The RS423 drivers output a minimum of 3.6V
level single—ended signals (with 450Q loading)
and can operate up to 120Kbps. Open circuit
Vo and V,,, measurements may exceed the
+6V limitation of RS423. The RS423 drivers
are used in RS449 and EA1530 modes as RL and
LL outputs.

The third type of driver supports RS485, which
is a differential signal that can maintain 1.5V
differential output levels with a worst case load

Figure 5. Charge Pump Phase 4.

of 54Q. The signal levels and drive capability of
the RS485 drivers allow the drivers to also
support RS422 requirements of +2V differential
output levels with 100€2 loads. The RS422 driv-
ers are used in RS449 and EIA530 modes as
clock, data and some control line signals.

The RS485-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
must be implemented to voltage divide the driver
outputs from 0 to +5V t0 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 150€2 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 differntial drivers, RS485, RS422,

Pin Label Mode: RS232 V.35 RS422 RS485 RS449 EIA530
TDEC,-TDEC, 0000 0010 1110 0100 01071 1100 1101

SD(a) tri-state RS§232 V.35- RS422- RS485- RS422- RS422-
SD(b) tri-state tri-state V.35+ RS422+ RS485+ RS422+ RS422+
TR(a) tri-state RS232 RS232 RS422- RS485- RS422- RS422—-
TR(b) tri-state tri-state tri-state RS422+ RS485+ RS422+ RS422+
RS(a) tri-state RS232 RS232 RS422- RS485- - RS422- RS422~
RS(b) tri-state tri-state tri-state RS422+ RS485+ RS422+ RS422+
RL(a) tri-state RS232 RS232 RS422- RS485- RS423 RS423
RL(b) tri-state tri-state tri-state RS422+ RS485+ tri-state tri-state
LL(a) tri-state RS232 RS232 RS422- RS485- RS423 RS423
LL(b) tri-state tri-state tri-state RS422+ RS485+ tri-state tri-state
ST(a) tri-state RS232 V.35— RS422- RS485- RS422— RS422-
ST(b) tri-state tri-state V.35+ " RS422+ RS485+ RS422+ AS422+
TT(a) tri-state RS232 V.35— RS422—- RS485- RS422- RS422-
TT(b) tri-state tri-state V.35+ RS422+ RS485+ RS422+ RS422+

Table 1. SP503 Drivers
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+5V, 5%

i
o7 | 220F, 16V 55

22uF (Vg decoupling)

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

26
22pF_+.L
16VT 30

28

22uF J—

16VT 31

+|]

Voo Ve
C*

C1 -
Charge
Pump

Cot

Cg"

I{
= 22F, 16V 2

— SP503

1 ——

1 Driver
© Decode
s 1
=
F —

5 Ext

XU.
© Latch
a
S
Yo} 1T —
@
L p—

Receiver,
1 Decode
0 —

V.35 External
Driver Qutput
Termination Resistors

V.35 External
Receiver Input
Termination Resistors

[TITTTT

g
g

For NET2 certified circuits, please contact the factory.

Figure 6. Typical Operating Circuit
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and V.35 can operate up to SMbps.

Receivers

The SP503 has seven (7) independant 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 independant 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 SKQ is internally con-
nected, which will ensure a logic high output.

There are three basic types of receivers —
RS232,RS423,and RS485. The RS232 receiver
is a single—ended input with a threshold of 0.8V
to 2.4V. The RS232 receiver has an operating
voltage range of £15V and can receive signals
up to 120Kbps. RS232 receivers are used in
RS232 mode for all signal types, and in V.35
mode for control line signals.

The RS423 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 RS423 receivers can operate up to 120Kbps.
RS423 receivers are used for the IC signal in
RS449 and EIA530 modes, as shown in Table 2.

The third type of receiver supports RS485, which

“is a differential interface mode. The RS485

receiver has an input impedance of 15KQ and a
differential threshold of +200mV. Since the
characteristics of an RS422 receiver are actually
subsets of RS485, the receivers for RS422 re-
quirements are identical to the RS485 receivers.
RS422 receivers are used in RS449 and EIA530
for receiving clcok, data, and some control line
signals. The RS48S5 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 impedance of 100, the external
termination network of Figure 6 must be ap-
plied. The threshold of the V.35 receiver is

Pin Label Mode: RS232 V.35 Rs422 RS485 RS449 EIAS530
RDEC,-RDEC, 0000 0010 1110 0100 0101 1100 101
RD(a) Undefined RS232 V.35~ RS422~ RS485~ RS422— RS422—
RD(b) Undefined 15KQ to GND V.35+ RS422+ RS485+ RS422+ RS422+
RT(a) Undefined RS232 V.35- RS422- RS485-~ RS422— RS422-
RT(b) Undefined 15KQ to GND V.35+ RS422+ RS485+ RS422+ RS422+
CS(a) Undefined RS232 RS232 RS422- RS485- RS422— RS422—
CS(b) Undefined 15KQ to GND | 15KQ to GND RS422+ RS485+ RS422+ RS422+
DM(a) Undefined RS232 RS232 RS422- RS485- RS422- RS422—-
DM(b) Undefined 15KQ to GND | 15KQ to GND RS422+ RS485+ RS422+ RS422+
RR(a) Undefined RS232 RS232 RS422- RS485- RS422- RS422—
RR(b) Undefined 15KQ to GND | 15KQ to GND RS422+ RS485+ RS422+ RS422+
IC(a) Undefined RS232 RS232 RS422~ RS485- RS423 RS423
IC(b) Undefined 15KQ to GND | 15KQ to GND RS422+ RS485+ 15KQ to GND | 15KQ to GND
SCT(a) Undefined RS232 V.35- RS422— RS485- RS422- RS422-
SCT(b) Undefined 15KQ to GND V.35+ RS422+ RS485+ RS422+ RS422+

Table 2. SP503 Receivers
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+200mV. The V.35 receivers can operate up to
S5Mbps. 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 1 and
2 are the only specified, valid modes for the
SP503. Undefined codes may represent other
interface modes not specified or random out-
puts, (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. Thereceivers are controlled with
databits RDEC,—RDEC,; the code 0000 written
to the receivers will place the outputs in an
undetermined state. All receivers, with the ex-
ception 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: RS232
DRIVER RECEIVER
TDEC5 |TDEC, |[TDEC4| TDECj| RDEC3 |[RDEC, |RDEC4 | RDEC
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
oon 78— |- | et o7 A
RR(a) 35 | 24 LL
DCD 19 < ' >—— 51 LL(a)
IC(a) 39 : 22 ST
RI 21 < | %— 42 ST(a)
SCT(a) 76 | — 23 STEN
SCT 79 j I 15 TxC
SCTEN 7 — : %—- 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 — RS232
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} MODE: V.35
| DRIVER RECEIVER
| TDEC3 |TDEC, [TDEC | TDEC,| RDEC5 |RDEC, |[RDEC+ | RDEC,
\ 1 1 1 0 1 1 1 0
| RD(a) 70 — | 14 TxD
‘ RxD 1 | _IX_ 61 SD(a)
g | — 59 SD(b)
RD(b) 71 —|
; RT(a) 37 — ' 13 DTR
| RXC 20 _E : > 58 TR(@)
‘ RT(b) 38 — | 16 RTS
‘ CS(a) 66 | > 54 RS(a)
i CTS 80 < | —
\ DM(a) 68 | >_ 47 RL@)
! |
| DSR 78 —~< | ~ ot LL
| RR() 35 I >; 51 LL(a)
| DCD 19 < | 22 ST
{ IC(a) 39 ' | 42 ST(a)
1 RI 21 ﬁ4< ! E— 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 I — 6 TTEN
F RECEIVERS| DRIVERS
1
} 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: RS422
DRIVER . RECEIVER
TDEC5 |TDEC, |TDEC4| TDEC,| RDEC3 |RDEC, |RDEC+ | RDEC
0 1 0 0 0 1 0 0
RD(a) 70 — | 14 TxD
| — 59 SD(b)
RD(b) 71 —
RT(a) 37 — ' 13 DTR
RxC 20 —E | __ik— 58 TR(a)
I — 56 TR(b)
RT(b) 38 — |
CS(a) 66 — | 16 RTS
CTS 80 —E | _Q— 54 RS(a)
— 52 RS(b)
CS(b) 67 — |
DM(a) 68 — | 17 RL
| z— 47 RL(a)
DSR 78 — | L 45 RL®)
DM (b) 69 —]}
| 24 LL
RR(a) 35 —
| 2 51 LL(a)
DCD 19 —E I ™ 49 LL(b)
RR(b) 36 —| I -
ICla) 39 — ' | 42 ST(a)
Rl 21 — | E—— 44 ST(b)
IC(b) 40 — : — 23 STEN
SCT(a) 76 — | 15 TxC
SCT 79 — | | 63 TT(a)
SCTEN 7 — , %— 65 le)
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 — RS422
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MODE: RS449
DRIVER RECEIVER
TDEC3 |TDEC, |TDEC4 | TDECy| RDEC5 [RDEC, |[RDEC4 | RDEC
1 1 0 0 1 1 0 0
RD(a) 70 — I 14 TxD
RxD 1-% I _&— 61 SD(a)
| — 59 SD(b)
RD(b) 71 —
RT(a) 37 — ' 13 DTR
RxC 20 _E ' _{z— 58 TR(a)
I — 56 TR(b)
RT(b) 38 — |
CS(a) 66 — | 16 RTS
52 RS(b)
CS(b) 67 — | 17 AL
DM(a) 68 — |
DSR 78 —| I
DM (b) 69 — | 24 LL
RR(a) 35 — | >o-— 51 LL(a)
RR(b) 36 — : 22 ST
IC(a) 39 | 4%_ 42 ST@)
; L 44 ST(b)
RI 21 ——~c<l— I — 23 STEN
|
SCT(a) 76 — l 15 TxC
SCT 79 — : | 63 TT(a)
SCTEN 7 — | %— 65 Tﬂﬂ
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 — RS449
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MODE: RS485
" DRIVER RECEIVER
TDEC, |TDEC, [TDEC, [ TDEC,| RDEC; |RDEC, |RDEC, | RDEC,
0 1 0 1 0 1 0 1
RD(a) 70 —i | 14 TxD
— | X— 61 SD(a)
| — 59 SD(b)
RD(b) 71 —|
RT(a) 37 — | 13 DTR
RxC 20 —| ! X’“ 58 TR(a)
I — 56 TR(b)
RT(b) 38 ] |
CS(a) 66 — | 16 RTS
CTS 80 — X_ 54 RS()
' — 52 RS(b)
CS(b) 67 — |
DM(a) 68 | 17 RL
| X— 47 RL(a)
DSR 78 — | — 45 RL(b)
DM (b) 69 —|
| 24 LL
RR(a) 35 —]
| y— 51 LL(a)
DCD 19—% | 49 LL(b)
RR(b) 36 — |
22 ST
IC(a) 39 — ' | 42 ST(a)
Rl 21 — I —lx_ 44 ST(b)
IC(b) 40 — : - 23 STEN
SCT(a) 76 — | 15 TxC
SCT 79 — | |63 TT(a)
SCTEN 7 — | %— 65 Tﬂ
SCT(b) 77 | — 6 TTEN
RECEIVERS  DRIVERS
STEN ST TTEN T SCTEN | SCT
1 Disabled 1 Disabled 1 Enabled
0 Enabled 0 Enabled 0 Disabled

Figure 11. Mode Diagram — RS485
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MODE: EIA 530
DRIVER RECEIVER
TDEC5 |TDEC, |TDEC4| TDEC,| RDEC3 |RDEC, |RDEC, | RDEC,
1 1 0 1 1 1 0 1
RD(a) 70 [ 14 TxD
RxD 1_$ | _{X— 61 SD(a)
| — 59 SD(b)
RD(b) 71 —|
RT(a) 37 — ' 13 DTR
I — 56 TR(b)
RT(b) 38 — |
CS(a) 66 — | 16 RTS
52 RS(b)
CS(b) 67 — [ 17 BL
DM(a) 68 — |
DSR 78 —| |
DM (b) 69 —| | 24 LL
RR(a) 35 — | —[>3—J— 51 LL(a)
RR(b) 36 — : 22 ST
IC(a) 39 — | ' _{E_ 42 ST(a)
—— 44 ST(b)
RI 21 _ﬂi | | 23 STEN
|
SCT(a) 76 — I 15 TxG
SCT 79 — | | 63 TT(a)
SCTEN 7 — | %— 65 T_T@
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 Diagarm — EIA530
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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
clrcuitry to support application-specific require-
ments.

Manual Control

The SP502/SP503EB 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 I's 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 1/O lines are brought out to test
pinsarranged 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
mustbe 22uF (16 V) 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 54€ loads. The power and
ground inputs can be supplied through either the
banana jacks on the evaluation board (Red =V
= +5V15%; Black = GND) or through the con-
nector.

Forreference, the 80-pin QFP Socketisa TESCO
part number FPQ-80-65-09A. The 50-pin con-
nector 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
CONNECTOR DESCRIPTIONS
01 TxD (pin 14) -TTL Input — Transmit

02

03

04

05

06

07

08

09

10

11

12

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 -
Transmitter/Receiver decode register.

TDEC,/RDEC, (pin 4) — TTL Input —
Transmitter/Receiver decode register.

TDEC,/RDEC, (pin 3) — TTL Input —
Transmitter/Receiver decode register.

TDEC/RDEC,, (pin 2) — TTL Input —
Transmitter/Receiver decode register.

RxD (pin 1 ) — TTL Output — Receive
data; sourced from RD(a) and RD)b)
inputs.

CTS (pin 80) — TTL Output — Clear to
send; sourced from CS(a) and CS(b)
inputs.

RxT (pin 79) — TTL Output — RxT;
sourced from TT(a), TT(b) inputs.

DSR (pin 78) — TTL Output — Data set
ready; sourced from DM(a) and DM(b)
inputs.

RD(b) (pin 71) — Analog In — Receive
data, non—inverted; source for RxD.

EDGE DUT PIN
CONNECTOR DESCRIPTIONS
13 RD(a) (pin 70) — Analog In — Receive

14

15

16

17

18

19

20

21

22

23

24

25

data, inverted: source for RxD.

DM(b) (pin 69) — Analog In — Data
mode, non—-inverted; source for DSR.

DM(a) (pin 68) — Analog In — Data
mode, inverted; source for DSR.

CS(b) (pin 67) — Analog In ~ Clear to
send; non—inverted; source for CTS.

CS(a) (pin 66) — Analog In — Clear to
send, inverted; source for CTS.

TT(b) (pin 65) — Analog In or Out —
Terminal timing, non-inverted:
sourced to RxT or from TxC input.

TT(a) (pin 63) — Analog In or Out -
Terminal timing; inverted: sourced to
RxT or 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.

Cinav
JipMOA
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EDGE DUT PIN
CONNECTOR DESCRIPTIONS
26 ST (pin 22) — TTL Input — Send Tim-

27

28

29

30
31
32

33

34

35

36

37

38

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.

Vee — +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) (pin 47) — Analog Out — Remote
loopback; inverted; sourced from RL.

RL(b) (pin 45) — 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 Rl.

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

40

41

42

43

44

45

46

47

43

49

50

call; inverted; source for Rl.

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) — 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; common TTL input for both ST
and TT driver outputs.
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ORDERING INFORMATION

‘ Model Temperature Range Package Types
SP503CF 0°C to +70°C 80-pin QFP
|
|
i
|
|
|
i
\
I
i
|
|
|
\
|
|
\
|
Simv
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Sipex MAS7838

SIGNAL PROCESSING EXCELLENCE

CMOS Asynchronous to Synchronous Converter

B Interfaces an asynchronous channel to
a synchronous channel

M Implements CCITT recommendation V.22
B 64 kbit/s transmission rate

W 25mW typical power dissipation

B Single +5V supply

DESCRIPTION...

The MAS7838 implements a duplex synchronous to asynchronous converter in a single IC. It
converts asynchronous start/stop characters to synchronous character format. The receiver
channel converts incoming synchronous data to asynchronous start/stop character format with
start/stop bit insertion. Both conversions conform to CCITT V.22 recommendations. The
MAS?7838 operates at any frequency to its rated maximum.

ASYNCHRONOUS SYNCHRONOUS
DATA L_ DATA
01 &2 ' TRANSMIT | & 012g ™0
Q FIFo BUFFERf
3
osC Q BAUD
, |GENERATOR 4
™G Q22— ~Q ™XC
15
5L Q! t ——Q Rxc
RECEIVE 14
RDO Q12 FIFO BUFFER ~Q RO

CONTROL

I
8 |16 11
é é Q

HST ESR CL1 CL2 Vgs Vpp  ASY
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‘CAUTION:
ESD (ElectroStatic Discharge) sensitive
device. Permanent damage may occur on
\, / unconnected devices subject to high energy

elactrostatic fields. Unused devices must be
stored in conductive foam or shunts.
Personnel should be property grounded prior
to handling this device. The protective foam
should be discharged to the destination

SPECIF|CATI oNs socket before devices are removed.
Vg = +5V, Vo =0V; 0°C to +70°C
PARAMETER MIN TYP MAX UNITS CONDITIONS
DATA OUTPUT
Output Voltage
oL Volts lo,= 0.6mA
Vou 4.6 Volts loy= 0-4mA
DATA INPUT
Input Voltage
V. -0.5 Volts
H 3.5 Volts
Leakage Current -100 pA I
Capacitance 5 pF Cl .
Pul-Up Resistor 350 kohms R Vin=0-4V
850 kohms Ry Vin=2.5V
LOGIC TRANSITION
Low-to—-High 20 ns tes C,=10pF
High-to-Low 20 ns t; C,=10pF
POWER REQUIREMENTS
Supply Voltage 45 +5 Volts Voo
Supply Current 4 mA loo
Power Dissipation 20 mw
ENVIRONMENTAL AND MECHANICAL
Temperature Range
Operating 0 +70 °C
Storage ~25 °C
Package 16—lpin Plasticlz DIP
PINOUT... PIN DESCRIPTION...
Pin 1 — TSL — Timing Select — Selects
between internally or externally generated tim-
ing signals to be used for internal asynchronous
T timing reference. A logic ‘0" selects sampling
TSL E 18] Vpp timing from Pin 2. A logic “1” inserts a divider
between the signal on Pin 2 and the timing
TMG 15 ] RXC .S g .
reference circuit. This divider automatically
osc [3] 14] RDI divides the signal on Pin 2 by 256...8,192,
TxC [4] 13] RDO depending on the frequency of the signal present
cL1 5] MAS7838 12} HST on Pin 2. The divider frequency is selected such
that the internal timing reference is always 16x
cL2 (6] 11} ASY the asynchronous transmit clock bit rate.
ESR [7] 10] TDO ) o
Ves @ e Pin 2 — TMG — Timing Input — Squarewave
timing signal input; If TSL=0, this signal must

be 16x the synchronous transmit clock bit rate.
IF TSL=1, this signal can be 256...8,192 times
the synchronous transmit clock bit rate, with a
maximum frequency of 10MHz.
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Pin 3 — OSC — Oscillator Input — Output
from crystal oscillator. If one is used, it is
connected between pins 2 and 3. The crystal
frequency is selected to be 16x the synchronous
data bit rate. If the crystal frequency is less than
SMHz, 22pF capacitors to ground must be con-
nected between pin 2 and ground, and pin 3 and
ground. (See Figure I)

Pin 4 —TXC — Synchronous Transmit Timing
— Squarewave timing signal input for synchro-
nous transmit timing. The transmitted data out-
put, TDO, is synchronized to the rising edge of
TXC. The duty cycle of TXC must be 50%+5%.

Pins 5 and 6 — CL1/CL2 — Character Length
— The total character length including one start
bit , one stop bit, and possible parity bit, is
selected by logic levels on CL1 and CL2 per
Table 1.

Pin 7 — ESR — Extended Signalling Rate —
The tolerance of the synchronous bit rate can be
extended. With pin 7 at a logic “1”, TXC can
vary from —2.5% to +1.0%. With pin 7 at alogic
“0”, TXC can vary from —-2.5% to +2.3%.

Pin 8 — V , — Ground

Pin 9 — TDI— Transmitted Data Input — Input
data to be transmitted is applied to this pin. A
logic “0” is a space, start or break signal; alogic
“1” is a mark or stop bit.

Pin 10 — TDO — Transmitted Data Output —
The output data is synchronized to the leading
edge of the synchronous timing signal TXC (pin
4). A logic “0” is a space; a logic “1” is a mark.

Pin 11 — ASY — Asynchronous Mode — A

logic “0” selects the asynchronous transmission
mode; alogic “1” selects the synchronous trans-

CHARACTER LENGTH TRUTH TABLE

22pF 3
47—-! L—T—Q— osc
I___:I:: MAS7838
22pF P
AR

CL2|CL1| Character Length
0| 1 8 bits
0] O 9 bits
1 1 10 bits
1 0 11 bits

Figure 1. Crystal Oscillator Circuit Diagram

mission mode. In the synchronous transmission
mode, the converter is totally bypassed in both
directions, such that TDI = TDO and RDI =
RDO.

Pin 12 — HST — Higher Speed Signalling
Timing — Selects between normal (CCITT V.22
or Bell 212) synchronous—to—asynchronous con-
version, and an overspeed asynchronous mode.
TXC and RXC must be 1-2% higher than the
normal bit rate to allow some overspeed in the
asynchronous data. On the receiver side, the RX
buffer is deleted, and the synchronous data RDI
is connected directly to the asynchronous output
RDO. A logic “0” selects the higher speed
synchronous timing mode; a logic “1” selects
normal conversion.

Pin 13 — RDO — Received Data Output —
RDO is the received data converted back to
asynchronous mode. Logic “0” is a space, start
or break signal; logic “1” is a mark or stop bit.

2
16x TXC ——Q— TMG

MAS7838
0sc

Table 1. Character Length Truth Table

Figure 2. External Timing
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Pin 14 — RDI — Received Data Input — The
received data must be synchronized to the re-
ceived timing RXC from the synchronous chan-
nel, pin 15. A logic “0” is a space; alogic “1” is
a mark.

Pin 15 — RXC — Received Timing — Re-
ceived squarewave timing from the synchro-
nous channel. The received data RDI must be
synchronized to the rising edge of RXC. (See
Figure 7).

Pin 16 — V,, — +5V£0.5V

FEATURES...

The MAS7838 is a single chip implementation of
a duplex synchronous to asynchronous converter.
It converts asynchronous start/stop characters to
synchronous character format, with stop bit dele-
tion when required by CCITT V.22. The receiver
channel converts the incoming synchronous data
to-asynchronous start/stop character format with
stop bit insertion when required by CCITT V.22.
The MAS7838 implements the data modes for the
synchronous interface as specified in V.22, chap-
ter 1.2. Operating frequency can be configured at
any speed up to a 64 kbit/s device maximum. The
MAS7838 is supplied in a 16-pin plastic DIP. It is
specified over the 0°C to +70°C commercial oper-
ating temperature range.

USING THE MAS7838...

Timing Selection

The MAS7838 requires proper synchronous clock
signals to function correctly. These signals may be
generated by either a crystal oscillator connected
topins 2and 3, or, if the proper signals are available
in the system, can be supplied from an external
source. In either case, clock signals must have a
50%+5% duty cycle. The clock signal, TXC, is
used by the MAS7838 for 1) shifting data out from
the transmit buffer to the transmitted data output
(TDO), 2) shifting data into the receive buffer from
the received data input (RDI), and 3) detection of
the bit rate in order to adjust the internal baud rate
generator (with TSL=1 only; see below).

To use a crystal oscillator connected to pins 2 and

3, TSL (pin 1) should be at a logic “0”. Select the

crystal frequency to be 16x the required synchro-

nous data bit rate (TXC) so that the asynchronous
data stream can be sampled at the proper speed. As
shown in Figure 1, if the crystal frequency is less
than SMHz, 22pF capacitors should be tied be-
tween pin 2 and ground, and pin 3 and ground.

Touseasynchronous clock signal generated exter-
nally, TSL (pin 1) should be at a logic “1”. The
squarewave input to the TMG/Timing Input (pin
2) must be at any frequency between 256x and
8,192x the required synchronous data bit rate
(TXC). With TLS=1, the clock signal is passed
through an internal divider that automatically de-
termines the input frequency and programs itselfto
generate the appropriate internal clock signal. The
squarewaveinputto the TMG/Timing Inputcanbe
at any frequency up to a 10MHz maximum.

Asynchronous—-to-Synchronous
Conversion

The asynchronous start/stop character is read in to
the transmit buffer through the transmitted data
input (TDI). When the character is available, the
databits are transmitted as TDO with the synchro-
nous timing signal TXC. The bit rate of TDI must
be the same as the TDO bit rate, within the toler-
ance set by the state of ESR (ESR=1, -2.5% to
+1.0%; ESR=0, -2.5% to +2.3%, extended). If
TDI s slower than TDO, the transmitter adds extra
stop bits to the synchronous data stream. An
overspeed condition causes one stop bit in every
eighth character maximum in the synchronous
output data (TDO). When the extended data rate is
used (ESR=0) every fourth stop bit may be deleted.

Break signals are detected when at least M bits of
start polarity are received, where M is the character
length as programmed by CL1/CL2 (pins 5 and 6).
‘When the break is detected, the MAS7838 sends
2M-+3 bits of start polarity to TDO. If the break
signal is longer than 2M+3 bits, then all bits are
transferred to TDO. After a break signal, at least
2M bits of stop polarity must be transmitted before
sending additional data.

Synchronous-to—-Asynchronous
Conversion

The synchronous data received by the received
data input (RDI) is buffered to recognize the start
and stop bits. If a missing stop bit is detected, it is
added to the RDO, and the stop bits are shortened
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RS232 INTERFACE

> TXD

> RXD

]

.

MAS7838

MODEM CIRCUITS

SYNCHRONOUS
MODEM

DATA PUMP PHONE LINE

Figure 3. Synchronous Modem to Asynchronous Interface

12.5% if ESR=1, or 25% if ESR=0 during each
character. When the receiver receives at least
2M+3 bits of start polarity, no stops bits are added
to RDO. This enables the break signal to go
through the buffer unchanged.

Higher-Speed Conversion Mode

If the overspeed asynchronous timing mode is
used (HST=0), the synchronous timing signal fre-
quencies TXC and RXC are increased by 1-2%. In
this case, there is no need to delete any stop bits in
the transmitter buffer and break signals go through
the buffer unchanged. On the receiver side, the
synchronous data RDI is transferred directly to the
asynchronous output RDO with RXC.

Typical Applications

The MAS7838 is intended for applications where
an asynchronous and synchronous data source
must be connected together. A typical example is
that of a data modem where the terminal interface

of the modem is asynchronous, but the modem
datapump operates synchronously. Figure 3 de-
picts the typical interconnection for such an appli-
cation. In other typical applications, a USART is
used as a data source. This configuration is de-
picted in Figure 4. A third application for the
MAS7838 is that of a data multiplexer/
demultiplexer. By using the MAS7838 to convert
the asynchronous data to synchronous, asynchro-
nous multiplexer can be used, greatly reducing the
required sampling rate to only one sample per
databit. (See Figure 5.)

A final application example for a simple syn-
chronous—to—asynchronous converter is shown
in Figure 6. The MAS7838 selects the conver-
sion speed to that of that of the synchronized
data clock and performs the conversion. The
SIPEX SP208 provides the RS232 drivers and
receivers for interfacing with the data bus. A
generic 78L05 whose inputis connected to the

MICROPROCESSOR
INTERFACE

MAS7838

MODEM CIRCUITS

SYNCHRONOUS
MODEM
DATA PUMP

PHONE LINE

Figure 4. Microprocessor/USART Interface
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—TD! | DO
CHI MAS7838| .,
-«ﬂ-o— 1 |guse——— |
1D ] DO 10O 1ol
cHe MAS7838| ., RD! [MAS7838 cHe
RDO 2 2 RDO
L N
— MUX/ MUX/ '
: DEMUX DEMUX ! ,
- T :
)
Do S NS 100 DL
DI RDI |MAS7838 CHN
N RDO.

Figure 5. Data Multiplexer/Demultiplexer

+12V on pin 9 of the DB25 connector provides
the +5V power supply required by both the
MAST7838 and the SP208. A crystal frequency
of 491MHz converts to 19.2Kb/s or a sub-
multiple of the synchronous data rate (9.6Kbps,
4.8Kbps, 2.4Kbps, etc.). Two 1N4001 diodes
protect the external RTS control circuitry if the

RTS isenabled by S1. When JP1 isremoved, the
converteris transparent in the synchronous mode,
and no conversion will take place. In the con-
figuration shown, the data word is strapped for
10 bits. ’

DTE SYNC ASYNC DCE
SP208
2—2 Qq 5 10 9 20 23 g2
3< 3ll> 4 14 13 21 DQ 20 43
16 1715 (=
17<1——-[>r} -
1,5, 6 20% == 20pF
7,02 1] 2.7Koh#igd®
sP208 | T ’
DB25M 8 16 JP1 DB25F
7<t <] 7 COM.
10 8
0APF+[ | _9_1 LipF 1uF-I:_ Eala
35V T 12 15 35V asv [* 35V
13 *REG 9 #12v
O.1pF+ [ 11 T 1N4001
3V T 14
78L05 1N4001
RTS 4< {¢—<] 4 RTS
* 1/8Watt, 5%
Application Circuit courtesy of Charles Hartley, PO Box 614, San Carlos, CA 94070

Figure 6. RS232 Sync—to-Async Converter
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TDO [ ]

[ L [

RDI 1] e
R LT LML LT LML L

Figure 7. Transmit and Receive Timing

ORDERING INFORMATION

CMOS Synchronous to Asynchronous Converter

I Model Package
‘ MAS7838CN 16-pin Plastic DIP
|
Simv
I 223
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Sivex SP490

SIGNAL PROCESSING EXCELLENCE

RS485 Line Driver/Receiver Pair

B RS485 and RS422 ,ﬂ‘m\:«? ,
B +5V Only Power Supply Required %@\&' |
W Low Power — Icc = 300pA Typical S NN/
W -7V to +12V Common Mode Range {f \{; fff} Nw

B 70mV Typical Input Hysteresis \% {z:\/éf j}

g
B Short—Circuit Protected Z;Wf N
B Pin Compatible with LTC490 and |

SN75179 ¢
\ﬁifgfm
Fong, .
N\
DESCRIPTION... A @Ef} |
The SP490 is alow—power differéntial line driyefzr_ ne

up to 5Mbps. THe-S§P490 fe. s:g;es +200m\-nput Sensitivity, s
input hysteresis. Fhg is‘available ir{ 8~pin-plastie. D}
over the Wﬁgm&@ J ustrial te ‘ Shds

m&\“‘x ; f} \ ”’*"f“"&\?}’

«fa&‘”’ 7 Ve SP490 8 A
é\%k N ‘{X
K«RM:\&?&K R 2 7 B
Qm«%% )
Q»::‘\\WM D 3 6 z
\\} GND 4 IBQZ_’— 5 v

Sipex 025

Corporation’
SIGNAL PROCESSING EXCELLENCE




SPECIFICATIONS

Ve = 5Vt5%; typicals at 25°C; 0°C < T, < +70°C unless otherwise noted. : .
PARAMETER MIN. TYP. MAX. UNIT CONDITIONS

DRIVER
Input Voltage
iL D
Vv, 2.0

Input Current

Output

Differential Voltage I, = 0; unloaded

2 . R, =50 ohms (RS

15 2 R, =27 ohms (RS

Change in Qutput Magnitude for complementary

Common Mode Output Voltage| 23
Change in Common Mode Output Magnitude

Short—circuit Current )

VOH %

VOL !
70

RECEIVER
Diff. Input Threshold Voltage
Input Current

B=OVor525V; Vv, = +12V
c=0Vor525V; vV =_7v
V=0V

oM
TV Vg, < +12V

_

Input Hysteresis ol
Input Resistance {
Output Voltage

A

lg=—4mA; V= +0.2V
lo = +4mA; V =-0.2V

Noload, D=GNDorV_.

%
0./

40 N

M\N\ 4150 °C

5’% 8-pin Plastic DIP
\\M 8-pin SOIC
{X‘wﬂjﬁ

226 A,
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Sivex SP491

SIGNAL PROCESSING EXCELLENCE

RS485 Driver/Receiver Pair

B RS485 and RS422
B +5V Only Power Supply Required
B Low Power — Icc = 300pA Typical
W Glitch—Free Power Up/Down

B -7V to +12V Common Mode Range
B 70mV Typical Input Hysteresis
@ Short-Circuit Protected

W Pin Compatible with LTC491 and™,_*
SN75180 ,

DESCRIPTION... A W“‘}v N

The SP491isalo er differéntial line dnve fre
up to 5Mbps. The-8P491

neeting RS485 and RS422 standards
wude common mode range and

Vee

NC

Sipex 227
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SPECIFICATIONS

V. = 5V5%; typicals at 25°C; 0°C < T, < +70°C unless otherwise noted.
PARAMETER MIN. TYP. MAX. UNIT CONDITIONS

DRIVER
Input Voltage D

\'A :

Vi .
Input Current
Driver Output
Differential Voltage

I, =0; unloaded
R =50 ohms (R4

L

Change in Output Magnitude

Common Mode Output Voltage|

Change in Common Mode
Output Magnitude

Short—circuit Current

VOH )

High?anpedance Output Curren|

RECEIVER

Diff. Input Threshold Voltage - u<+12V
Input Current A oo > MOV or 5.25V; V= +12V
. =0Vor525V;V, =_7V
Input Hysteresis & 1:?% =0V
Input Resistance \‘% A WV, S+H12V
Output Voltage
=—4mA; V, = +0.2V

VOH % l
Vo, lo = +4mA; V =-0.2V
High Impedan O V. =525y, 04V<V <24V

POWER R %m&s —

Supply % T 475 | 5 \> Volts

Suppl ent 7 300 VA No load, D=GND orV,

ENvihgg ENTAL ;}ND MECHANICAv o
QperatingTemperatu T,

3 & (f(,ﬁ ‘)\\ ~,~. oC
, ‘ +85 °C
; ,f —65‘1’%.‘\\\E +150 °C

) ‘\% 14—p|n Plastic DIP
*z:;% 14—pin SOIC
R

228 | Sipex
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Sipex SP494 and SP495

SIGNAL PROCESSING EXCELLENCE

Quad Differential RS485/RS422 Transceivers

N,

W RS485 and RS422 f‘“&% A

B +5V Only Power Supply Required N %\% i Y ‘%x
M Receiver Fail-Safe Mode /};\:éf / e\
B Glitch-Free Power Up/Down &P, N e,

M Pin Compatible with DS36950/
DS36954

DESCRIPTION.. RN N\
The SP494/495 is a quad ifferential, ine driver/recéiver.mesting Both RS485 and RS422
specifications. The SP49 4§§“}ieatu§es three separate,half~duplex transceivers for data bus

connections, and a fourth tranégelve? with individyahd eCeiver enables. The SP495 has a
common enableding for three: ofghe transceive SP494)and SP495 are available in a 20—
pin plastic LCCMM&[ opération ove('y Q;éwg imerical’and industrial temperature ranges.

""(39, vﬁ’/

Sipe)’\ - | 229
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SPECIFICATIONS

Ve = 5V15%; typicals at 25°C; 0°C < T, < +70°C unless otherwise noted.

Change in Output Magnitude

Common Mode Output Voltage
Change in Common Mode
Output Magnitude

Output Voltage
V,

OH

Shor? LCircui'( Qutput Current
i

PARAMETER MIN. TYP. MAX. UNIT . CONDITIONS
DRIVERS
Input Voltage DR, DE
A 08 Volts
H 20 Volts
Input Current
I, V=24V
Iy AT V= 04V
Input Clamp Voltage S, "‘i% 1=-18mA A
Output Diff. Voltage 15 1.9 & 11 =60mA, YV, M—QV - full load
20 g‘ R =100 ohms (Rgaez)%
termlnatloﬁﬁoa%a““ ity
1.5

R, =54 ohrhg (ﬁ%@@m j
ternunaﬁon Tl

f Mp ut state
¥ £27 oh S

N 3,54 ohm ( 5)

fdu;o&nap intary output state

ﬁ%x@ 6 mé”or 100 ohms

5mA
Z?g“ggmA
V, =7V (RS485)
}v =0V (RS422)
V, = +12V (RS485)

RECEIVER

gg»@»Vous V_ =V ;| = 0.4mA

mVv \
Volts loy =—4mA; V = +0.2V

Volts lo, = +4MA; V= -0.2V
High |magé‘amce Outp ‘ HA 0.4V<V, <24V
»ShOI‘t”—CII’GLJIt GwpqL»Current mA V=0V
PQWER REQUIREMENTS
s 5.25 Volts
Supﬁyﬁuﬁeﬁt 90 mA No load, outpus enabled
ENVIRONMENTAL AND MECHANICA
Oparaﬁng Tempera e
-C e +70 °C
-E -40 +85 °C
Storage Tempgrétu, -65 +150 °C
Packag % 20—pin Plastic LCC
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Sipex

SIGNAL PROCESSING EXCELLENCE
PACKAGE DRAWINGS
Package Type Page

i Dual-in-Line, Ceramic, 0.3" Width, 8 through 22 pins 244

! Dual-in-Line, Ceramic, 0.6 Width, 24 pins or more 245
Dual-in-Line, Plastic, 0.3" Width, 8 through 22 pins 232
Duak-in-Line, Plastic, 0.3" Width, 24 pins or more 233
Dual-in-Line, Plastic, 0.6" Width, 22 pins or more 234
Dual-in-Line, Side—Brazed Ceramic, 0.3" Width, 8 through 28 pins 246
Dual-in-Line, Side-Brazed Ceramic, 0.6" Width, 24 to 40 pins 247
Leadless Chip Carrier, Ceramic 242,243

|
Leadless Chip Carrier, Plastic 238, 239
Leadless Chip Carrier, Plastic, 52-pin 240
Quad Flatpack, 80-pin 241
Small Outline, SOIC, 0.15" Width 236
Small Qutiine, SOIC, 0.30" Width 237
Small Outline, Shrink, SSOP 235
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i
| |
P : PLASTIC
L-IN-LIN
'\ AN
) Y)
t
E1 |E
|
—ll<r D1 = 0.005" min.
0.127 min. .
Q.12 ) 11=-0.015/min
0.381min
o 1]
— . vy
1 A=0.210{ max. ‘
- N ~ } {5334 max); /
— AN N :
| == 1 A2 C—|+
L %]
— -— |t f— B1 \ |
e + 0,100 BSC \ ea = 0.300BSC
2:540'BSC) \ \ : (7620 BSC)
ALTERNATE ' ]
N IN /
(BOTHENDS)
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) | (1.14311.778) | (1.143/1.778) | (1.14311.778) | (1.143/1.778)
[+ 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)
E1 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)
[} 0°/15° 0°/ 15° 0°/ 15° 0°/ 15° 0°/ 15° 0°/ 15°
(0°/15°) (0°/15°) (0°/15°) (0°115°) (0°/15°) (0°115°)
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l | 1 I1
P AGE: ASTIC
L~IN-LIN
[ N AIN
U vy
t
B1 |E
] |
| =+ D1 £ 0.005" min.
(0.127 min.) b gk o
X "I 038 4min.
B
1 A= 02101 max; ' ‘
[N NN ZOR T et !
-/f ! \A2I (1—1— -
L 5] |
I —[li-=B1\ |
e =0[100 BS \ ea = 0.300 B5C
2540 BSC) | \ (7620 BSC)
ALTERNATE | |
N
(BO Sy
‘%/
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
(1.143/1.778) | (1.143/1.778)
(o] 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)
[} 0°/ 15° 0°/ 15°
(0°115°) (0°/15°)
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P AGE: ASTIC
L-IN-LIN
NAIIDEN
\ adanl/
E
1 aWab ¥~ H
="w.ur T T
0.381 rm‘
D
il
YV
1 A= 0.25"max.| || ]
- .J w | } T 7 {61350 max)— ]
N ] T (A [ Cr—
, !
L ]
—T14= —||l—B1 !
e =0[100 BSC € = 0600 BSD
2540 BSC) (15240 B8SCQ)
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
(12.31/14.73) | (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°/15°) (0°115°) (0°/15°)
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LOUTLINE
(SSOP)

i

i

P%CK)}GE. .gmsntc[swnlmé -

. |

R . . .
i

| |*‘ “
——-»l |<—_
| 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)
Al 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
N (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)
=t L 0.022/0.037 | 0.022/0.037
(0.55/0.95) (0.55/0.95)
— [] 0°/8° 0°/8°
(0°/8°) (0°/8°)
— E R - !
! | i P i !
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e ——————————————— R —
PACK? ASTIC
SMALL OUTLINE (SO
[ N A
(NAR V)
H
Hx 45>
| J N | |
1 I
- 1 ’I_\‘
_ ' f \
I 1 H N
|y B ey |
e B L
|| DIMENSIONS (Inches)
Minimum/Maximum 8-PIN 14-PIN 16-PIN
- (mm)
. A 0.053/0.069 | 0.053/0.069 | 0.053/0.069
ffff (1.346/1.748) | (1.346/1.748) | (1.346/1.748)
o Al 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)
RN E 0.150/0.157 | 0.150/0.157 | 0.150/0.157
~ A (3.802/3.988) | (3.802/3.988) | (3.802/3.988)
e 0.050BSC | 0.050BSC | 0.050 BSC
N (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)
L 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° o/g° |
- (0°/8°) _(0°/8°) (0°/8°)
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i i | T -»---.‘H. —.; e — ’ { ‘ i i ‘
- ~ A PSP Y 1 i ;
P]A.CkAGE:: pPLASTIC | |
i ; e I ‘ i
"I SMALL OUTLINE (SOIC)
ERanE (WIDE) | |
- | H L :1‘ T S -
1 Ll [ A P
i i | Co ‘ C
: i L :
: i i . '
) | !
‘ 4
A
11 =
A1 i
Al : o
I
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)
77777 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) | (11.35/11.74) | (12.60/13.00) | (15.20/15.59) | (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
N (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 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC 0.050 BSC
i (1.270 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)
. [7] 0/8° 0°/8° 0°/8° 0°/8° 0°/8° 0°/8°
- (0°/8°) (0°/8°) (0°/8°) (0°/8°) (0°/8°) (0°/8°)
T T I Y Y O T S O S O
{ | RN L RN
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Sipex

SIGNAL PROCESSING EXCELLENCE

PACKAGE: PLAS
- e L)
LEADLESS CHIP
Y 2.3 LEL { menN
CARRIER(PLCC)
A £0{005
+01002)
01054R-H6-0080-BP
b.045"
il
0,045}
t
+0.020
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| ADIl
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1] ] 020" i,
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Sipex

SIGNAL PROGESSING EXCELLENCE

NN T 1
T T PACKAGE: PLASTIC_

' \
f % L . A EADLESS CHIP. 1
i ! | i i ‘ ‘ \ ) ‘
. R CARRIER (PLCC) |
| | R ‘ " 1 ;
''''' | o i i i
i l i | |
,,,,,,, ‘ f % ‘ _ ;
w : ; : i 1
‘ i o |
i i ; |
i ! |
HEREN ] 5
u o L RN f
’ DIMENSIONS (Inches)
| Minimum/Maximum 20-PIN 28-PIN 44-PIN 66-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
(9.7710.03) | (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) | (4.32/457) | (4.32/457) | (4.32/457) | (4.32/4.57)
j F 0.098/— 0.098/— 0.098/— 0.098/~ 0.098/—
(2.48/-) (2.48/-) (2.48/-) (2.48/-) (2.48-)
G 0.200 REF | 0.300 REF | 0.500 REF | 0.800 REF | 1.000 REF |
(5.08 REF) | (7.62REF) | (127 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) | |
1 0.065/0.070 | 0.070/0.072 | 0.070/0.072 | 0.070/0.072 | 0.070/0.072
(1.651.77) | (1.7711.83 | (1.771.83 (1.771.83) | (1.771.83
J 0.08/— 0.070/0.072 | 0.070/0.072 | 0.070/0.072 | 0.070/0.072
(2.03/-) (1.7711.82) | (1.7711.82) | (1.771.83) | -(1.77/1.82)
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) | (3.75/3.86)
X 0.100REF | 0.150REF | 0.250 REF | 0.400 REF | 0.500 REF
(254 REF) | (3.810REF) | (6.35 REF) | (10.16 REF) | (12.7 REF)
Y 0.140/0.147 | 0.180REF | 0.280REF | 0.430 REF | 0.530 REF
(3.50/3.733) | (4.572REF) | (7.1 REF) | (10.92 REF) | (13.46 REF)
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Sipex

SIGNAL PROCESSING EXCELLENGE.

' 7 [ | P ;
'PACKAGE: | PLAST DLES
HIP.CARRIER
1- "pl ‘l
0.( 0/:3).21 0.01/0.04 | . |-l : = A 3.937/41445)
: A ' A1 =0:090/0.130-
iN Al 2.286/3.302)
= Corl | 0.060/0.080
) C1 ; \} A2 = 1.524/2,032)
=0.090/0:110
et A% = 5 586/2,794)
N ATV - L 0.030/0.045
ST Ao ¥ T (0.762/1[143)
Clasl TS 1.20.010/0.030
‘ / CHl \ 0.254/0/762)
B C1 || o2 20.000/0.020
= f ; 0.000/0.508)
lo4a/6.007 || - || MET Nnrd
RN Seating
) ) Plane
1=0.035/0.055 P -
(0.889/1.397) B1 N
p B2
0.030/0.055
B2= 6.762/1.307) b
B3 0.036/0.055 ' " BC)
(0.914/1.397) NV
] 7 DIMENSIONS (Inches)
B4 =0:000/0.08 “1 Minimum/Maximum 52-PIN
v (3.0‘002;3'-)/ ‘ (mm)
; ! ‘ / — D 0.0770/0.810 |
; | B / - (19.558/20.574) |
[ e i ¥ o ‘ D1 0.645/0.655
Veu S (16.383/16.637) |-
- ‘ D2 0.740/0.780 |
a | (18.796/19.812) |-
T 1 ‘ E 0.0770/0.810
' e ‘ (19.558/20.574))
| | E2 I E1 0.645/0.655 |
| N - (16.383/16.637)
| |(f§’7 Hr R E2 0.740/0.780 | |
| 1™ (18.796/19.812)
— L 0.045/0.060 |
3 — i . (1:14311.524)
L | sl R — — — 1| | ] i } i B [
Ll ! 'po | - 1Index ‘
N Corner
Y i
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Sipex

SIGNAL PROCESSING EXCELLENCE

D1

0.547/0.555
(13.900/14.100)

| ‘ . i - : b . : | L : | é H ! . |
| e | - PACKAGE:' QUAD FLATPACK |
1 i 1 é % |
| ’ ; | )
1 ? I
i |
| ,
i i
J ;
i
é |
7l
43) 10°
~0.018"/0.030" - f
(0:450/0.750) ﬁ ‘
e RN
: ! . YA . Seating ! | 1
el L e Y Y Plane ‘ |
0.0100.014" | 0.026"— Al ‘ § E
(0.250/0.350)  (0.65/)
[ DIMENSIONS (inches) ?
Minimum/Maximum 80-PIN |
(mm) i
A -/0.096 |
(~/2.450)
Al -10.010 |
(~/0.250) ;
D 0.620/0.640 L
(15.750/16.250) ;

E

0.620/0.640
(15.750/16.250)

E1

0.547/0.555
(13.900/14.100)

T T
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Sipex

SIGNAL PROCESSING EXCELLENCE
[T 1]
PAC E: LEADLESS CHIP
CARRIER
0.045%0.055" D-041/0.02"
(1.143/1.397mm) (D BE N0 BNy
\ .._._::- \;: ey \J. .-J_Ih.u A® REIND]
i i 0.01*70:02*
L2l 7 (0:254/0/508mm)
t ! !
FH 1_[01045"/0,055]
0.022 /0.04 =T (1. 743/7,397mm)
0.5599/1.04 :
4100 7"/0.093"
L2 =(1/956/2/362mm)
+
= 0.022/0/028
| 4 {0:559/0- 71 tmim)
0/05" BSC
1.270mm BSC) ius typical N places
0/0071%/0.011"
(0.178/0,2 )
D
(=] D1 1l0jo10
1
Plane !l
2 m
(= Di[0.006] 0.04" BSC A
—LL[<—[(7.016mm BSC ] [4—
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X X
!
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—ch ( O016mm 1) A
| =4 iy
=1 E1[0.010 DA E3 3
1 E=T1E¥1T0.010
| A2 — Y
0.033"/0.039" | |+ Index
0,838/0.891mm) - rorner At
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por
SIGNAL PROCESSING EXCELLENCE

PACKAGE: E
IER
DIMENSIONS (Inches)
Minimum/Maximum 28-PIN 44-PIN
(mm)
A 0.017/0.088 0.037/0.088
(0.432/2.235) | (0.940/2.235)
Al 0.064/0.100 0.069/0.120
(1.626/2.540) | (1.753/3.048)
A2 0.007/0.075 0.007/0.080
(0.178/1.905) | (0.178/2.032)
D 0.442/0.458 0.640/0.660
(11.227/11.633) | (16.256/16.764)
D1 0.404/0.415 0.600/0.620
(10.262/10.541) | (15.240/15.748)
D2 0.300/~ 0.500/-
(7.620/-) (12.700/-)
D3 0.420 REF 0.620 REF
(10.668 REF) | (15.748 REF)
D4 0.406/0.458 0.495/0.560
(10.312/11.633) | (12.573/14.224)
E 0.442/0.458 0.640/0.660
(11.227/11.633) | (16.256/16.764)
E1 0.404/0.415 0.600/0.62
(10.262/10.541) | (15.240/15.748)
E2 0.300/- 0.500/-
(7.620/-) (12.700/-)
E3 0.42 REF 0.62 REF
(10.668 REF) | (15.748 REF)
E4 0.406/0.458 0.495/0.560
(10.312/11.633) | (12.573/14.224)




Sipex

SIGNAL PROCESSING EXCELLENCE

UL A

_A ‘ L]
I {l
{ 3 u
! ‘ : l C—+|[=-—
o «
i ‘ I
DIMENSIONS (Inches)
Minimum/Maximum 8-PIN 14-PIN 16 —PIN 18-PIN 20-PIN
(mm)
A 0.105/0.175 0.105/0.175 0.105/0.175 0.105/0.175 ~/0.200
(2.667/4.445) (2.667/4.445) (2.667/4.445) (2.667/4.445) (-/5.08)
B 0.015/0.021 0.015/0.021 0.015/0.021 0.015/0.021 0.014/0.023
(0.381/0.533) (0.381/0.533) (0.381/0.533) (0.381/0.533) (0.36/0.58)
B1 0.038/0.060 0.038/0.060 0.038/0.060 0.038/0.060 0.038/0.065
(0.965/1.524) (0.965/1.524) (0.965/1.524) (0.965/1.524) (0.97/1.65)
C 0.008/0.012 0.008/0.012 0.008/0.012 0.008/0.012 0.008/0.015
(0.203/0.305) (0.203/0.305) (0.203/0.305) (0.203/0.305) (0.20/0.38)
D 0.380/0.550 0.690/0.770 0.770/0.830 0.880/0.930 —/1.060
(9.652/13.970) (17.526/19.558) (19.558/21.082) (22.352/23.622) (—/26.92)
E 0.290/0.325 0.290/0.325 0.290/0.325 0.290/0.325 0.220/0.310
(7.366/8.255) (7.366/8.255) (7.366/8.255) (7.366/8.255) (5.59/7.87)
E1 0.280/0.310 0.280/0.310 0.280/0.310 0.280/0.310 0.290/0.320
(7.112/7.874) (7.112/7.874) (7.112/7.874) (7.112/7.874) (7.37/8.13)
e 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC
(2.540 BSC) (2.540 BSC) (2.540 BSC) (2.540 BSC) (2.540 BSC)
L 0.125/0.175 0.125/0.175 0.125/0.175 0.125/0.175 0.125/0.200
(3.175/4.445) (3.175/4.445) (3.175/4.445) (3.175/4.445) (3.18/5.08)
s 0.030/0.120 0.030/0.095 0.020/0.065 0.030/0.065 ~/0.080
(0.762/3.048) (0.762/2.413) (0.508/1.651) (0.762/1.651) (~/2.03)
[] 0°/15° 0°/15° 0°/ 15° 0°/15° 0°/15°
(0°/15°) (0°/15°) (0°/15°) (0°/15°) (0°/15°)
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Sipex

SIGNAL PROCE SSING EXCELLENCE

‘E

" DUAL-IN-LINE

-
oy I I L
v R [ ——— .
S| LR L
nEANEN(] c]= ,,
L o b
DIMENSIONS (Inches)
Minimum/Maximum 24-PIN 28-PIN 40-PIN 44-PIN
(mm)
A 0.085/0.190 0.085/0.190 0.085/0.190 0.085/0.190
(2.159/4.826) (2.159/4.826) (2.159/4.826) (2.159/4.826)
B 0.015/0.023 0.015/0.023 0.015/0.023 0.015/0.023
(0.381/0.584) (0.381/0.584) (0.381/0.584) (0.381/0.584))
B1 0.038/0.060 0.038/0.060 0.038/0.060 0.038/0.060
(0.965/1.524) (0.965/1.524) (0.965/1.524) (0.965/1.524)
[ 0.008/0.012 0.008/0.012 0.008/0.012 0.008/0.012
(0.203/0.305) (0.203/0.305) (0.203/0.305) (0.203/0.305)
D 1.180/1.220 1.380/1.430 1.980/2.030 2.180/2.230
(29.972/30.988)| (35.052/36.322) (50.29/51.56) (55.37/56.64)
E 0.575/0.610 0.595/0.625 0.595/0.625 0.595/0.625
(14.605/15.494)| (15.113/15.875) (15.113/15.875) | (15.113/15.875)
E1 0.575/0.610 0.575/0.610 0.575/0.610 0.575/0.610
(14.605/15.494)( (14.605/15.494) (14.605/15.494) | (14.605/15.494)
e 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC
: (2.540 BSC) (2.540 BSC) (2.540 BSC) (2.540 BSC)
L 0.125/0.175 0.125/0.175 0.125/0.175 0.125/0.175
(3.175/4.445) (3.175/4.445) (3.175/4.445) (3.175/4.445)
[ 0.030/0.065 0.030/0.065 0.030/0.065 0.030/0.065
(0.762/1.652) (0.762/1.652) (0.762/1.652) (0.762/1.652)
"] 0°15° 0°/ 15° 0°/ 15° 0°/ 15°
(0°115°) (0°115°) (0°/15°) (0°115°)
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Sipex

SIGNAL PROCESSING EXCELLENCE

P AGE: "‘ﬁ Z
JAL-IN-
4 A
INARROW)
H
m—
| | 1 1 N N OO NUUNCN PRI N NUUUUE U SN SRV SO R
v | I
Nt 1 { A ‘
"ﬁ"}’ L] \. """ B u Ut al \__ ? !l
] ? G|l
—| ] B | IHEEEEEEEEEEEEEEEn
© TN o = <@ A |
'12I -
| i
| || DIMENSIONS (Inches)
Minimum/Maximum 16-PIN 18-PIN 20-PIN 22-PIN 24-PIN 28-PIN
(mm)
r A 0.085/0.200 | 0.085/0.200 | 0.085/0.200 | 0.085/0.200 | 0.085/0.200 | 0.085/0.200
M (2.159/5.080) | (2.159/5.080) | (2.159/5.080) | (2.159/5.080) | (2.159/5.080) | (2.159/5.080)
N B 0.015/0.022 | 0.015/0.022 | 0.015/0.022 | 0.015/0.022 | 0.015/0.022 | 0.015/0.022
. (0.381/0.559) | (0.381/0.559) | (0.381/0.559) | (0.381/0.559) | (0.381/0.559) | (0.381/0.559)
| Bi 0.045/0.065 | 0.045/0.065 | 0.045/0.065 | 0.045/0.065 | 0.045/0.065 | 0.045/0.065
(1.143/1.651) | (1.143/1.651) | (1.143/1.651) | (1.143/1.651) | (1.143/1.651) | (1.143/1.651)
_ c 0.009/0.015 | 0.009/0.015 | 0.009/0.015 | 0.009/0.015 | 0.009/0.015 | 0.009/0.015
(0.229/0.381) | (0.229/0.381) | (0.229/0.381) | (0.229/0.381) | (0.229/0.381) | (0.229/0.381)
D 0.780/0.820 | 0.880/0.920 | 0.980/1.020 | 1.080/1.120 | 1.180/1.220 | 1.380/1.420
N (19.81/20.82) | (22.35/23.36) | (24.89/25.09) | (27.43/28.44) | (29.97/30.98) | (35.05/36.06)
- 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)
- E1 0.280/0.310 | 0.280/0.310 | 0.280/0.310 | 0.280/0.310 | 0.280/0.310 | 0.280/0.310
(7.112/7.874) | (7.112/7.874) | (7.112/7.874) | (7.112/7.874)) | (7.112/7.874) | (7.112/7.874)
— e 0.100 BSC | 0.100 BSC 0.100BSC | 0.100BSC | 0.100BSC | 0.100 BSC
L (2.540 BSC) | (2.540 BSC) | (2.540 BSC) | (2.540 BSC) | (2.540 BSC) | (2.540 BSC)
- ea 0.300 BSC | 0.300 BSC 0.300 BSC. | 0.300BSC | 0.300BSC | 0.300 BSC
L (7.620 BSC) -| (7.620 BSC) | (7.620 BSC) | (7.620 BSC) | (7.620 BSC) | (7.620 BSC)
- L 0.125/0.200 | 0.125/0.200 0.125/0.200 | 0.125/0.200 | 0.125/0.200 | 0.125/0.200
— (3.175/5.080) | (3.175/5.080) | (3.175/5.080) | (3.175/5.080) | (3.175/5.080) | (3.175/5.080)
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Sipex

SIGNAL PROCESSING EXCELLENGE

P AGE:| ! Y4
JAL-IN-LIN
AZLDYE)
T ‘d" TUL)
o m=r m="
- —E
i Ryt v | ——
] { | ==
| v | c
] ] A
1 U I I~ T uTug 1 !l
[HH ? C 1+l
_.>| |<— [ | |
e g = ! (=7
" | —
0127/ —)
L |
| || DIMENSIONS (Inches)
Minimum/Maximum 24-PIN 28-PIN 32-PIN 40-PIN
[ (mm)
] A 0.085/0.200 0.085/0.200 0.085/0.200 0.085/0.200
1 (2.159/5.080) (2.159/5.080) (2.159/5.080) (2.159/5.080)
T B 0.015/0.022 0.015/0.022 0.015/0.022 0.015/0.022
] (0.381/0.559) (0.381/0.559) {0.381/0.559) (0.381/0.559)
B B1 0.045/0.065 0.045/0.065 0.045/0.065 0.045/0.065
1 (1.143/1.651) (1.143/1.651) (1.143/1.651) (1.143/1.651)
Lo [o] 0.009/0.015 0.009/0.015 0.009/0.015 0.009/0.015
(0.229/0.381) (0.229/0.381) (0.229/0.381) (0.229/0.381)
L D 1.180/1.220 1.380/1.420 1.580/1.620 1.980/2.020
(29.97/30.98) (35.05/36.06) (40.13/41.14) (50.29/51.30)
L E 0.600/0.625 0.600/0.625 0.600/0.625 0.600/0.625
L (15.24/15.87) (15.24/15.87) (15.24/15.87) (15.24/15.87)
b E1 0.580/0.610 0.580/0.610 0.580/0.610 0.580/0.610
AAAAA (14.732/15.494) | (14.732/15.494) | (14.732/15.494) (14.732/15.494)
— e 0.100 BSC 0.100 BSC 0.100 BSC 0.100 BSC
L (2.540 BSC) (2.540 BSC) (2.540 BSC) (2.540 BSC)
— ea 0.600 BSC 0.600 BSC 0.600 BSC 0.600 BSC
- (15.240 BSC) (15.240 BSC) (15.240 BSC) (15.240 BSC)
] L 0.125/0.200 0.125/0.200 0.125/0.200 0.125/0.200
- (3.175/5.080) (3.175/5.080) (3.175/5.080) (3.175/5.080)
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SIGNAL PROCESSING EXCELLENCE
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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

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 1AN

Tel: 44-420-542500
Fax: 44-420-542700

Cimav
JIpMOA

SIGNAL PROCESSING EXCELLENCE

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



