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TSC232*

DUAL RS-232 TRANSMITTER/RECEIVER & POWER SUPPLY

FEATURES

B Meets all RS-232C Specifications

B Operates from Single 5V Power Supply
B 2 Drivers and 2 Receivers

B Onboard Voltage Quadrupler

B +30V Input Levels

B 19V Output Swing with +5V Supply

B Low Power CMOS: 5mA
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DUAL RS-232 TRANSMITTER/RECEIVER & POWER SUPPLY

TSC232

GENERAL DESCRIPTION

Ordering Information

The TSC232 from Teledyne Semiconductor is a Temperature
dual RS-232 transmitter/receiver that complies with EIA Part No. Package Range
RS-232C guidelines and is ideal for all RS-232C
communication links. This device has a 5V power supply-=-C TSC232 CP 16 Pin Plastic 0°C to 70°C
and two charge pump voltage converters that produce . o .
+10V/-10V power supplies. TSC232 CJE 16 Pin CERDIP  0°C to 70°C

The TSC232 has four level translators. Two are TSC232 IUE 16 Pin CERDIP  -25°C to 85°C
RS-232transmitters that convert TTL/CMOS input levels : :
to 9V RS-232 outputs. The other two translators are TSC232 EPE 16 Pin Plastic ~ -40°C to 85°C
RS-232 receivers that convert RS-232 inputs to 5V ; . o o
TTL/CMOS output levels. The receivers have a nominal TSC232 IPE 16 Pin Plastic  -25°C o 85°C
threshold of 1.3V, a typical hysteresis of 0.5V, and can TSC232 EJE 16 Pin CERDIP  -40°C to 85°C
operate with up to =30V inputs.

porate wiih up fo =55V ine TSC232 COE 16 Pin“SO"  0°C1070°C
Applications TSC232 EOE 16 Pin *SO” 40°C °C

The TSC232is ideal for all RS-232C communication n 40°C 1085
links: Battery-Powered Systems, Computers, Instru- TSC232 MJE 16 Pin CERDIP -55°C to 125°C
ments, Modems, and Peripherals. it can run without the 3
12V power supplies other RS-232 devices require. The TSC232CY DIE 25°C
TSC232 power supply can serve as a quadrupler for
input voltage up to 5.5V.

Pin Configurations
CPE COE
:\\:EE ci+ [1]e ~ 6] Vee ct+ [1] N~ [16] Ve
v [2 - 15] GND v 2 -~ [15] GND
o- (8]  ygcazy e T c-[3}1  t1scazz [ Ter
c2+ [4] [13] Rin c2+ [4] [13] RAtw
c2- [5] [12] Riour c2- [5] [12] Riour
v- 6] 1] Tiw v- [8 1] Ttw
T20ur E E T2 T20ur E E T2
R2w [8] [9] R2our R2w [8 9] R2our
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NEW PRODUCT INFORMATION

TSC232

Absolute Maximum Ratings

VCC ottt ittt i e e i e e 6V
1 12V
2 12V
Input Voltages
Tl T2IN e veeiianeennen -0.3 to {Vce + 0.3V)
Y o T A 130V
Output Voltages
Tlour, T2out +vvvvnnnn. (V" +0.3V) to (V-0.3V)
Riour,R20ut v vvvvnan. -0.3V to {Vcc + 0.3V)

e

Shop Circuit Duration .

Vi e ettt e e 30 seconds

Vi e e it e e e 30 seconds

T1ouT, T20UT v vt et iieineennnnn continuous

Power Dissipation

CERDIP .t ittt it i it 675mwW
derate 9.5mW/°C above 70°C

PlasticDIP .....vveiiiiiieeiienens 375mW
derate 7mW/°C above 70°C

Small Outline (SO) ................. 375mW

derate 7mW/°C above 70°C

Electrical Characteristics: (Vo= 5V+10%,11 = operating temperature range, test circuit unless otherwise

noted).
PARAMETER CONDITIONS MIN TYP MAX UNIT
Output Voltage Swing . T1our, T20ur loaded with +5V +9 +10 \
3k() to ground.
Power Supply Current 5 10 mA
input Logic Threshold Low Tin, T2 0.8 v
Input Logi¢ Threshold High Ttin, T2in 20 "%
Logic Pullup Current Tiin, T2 = OV 15 200 HA
RS-232 Input Voltage -30 +30 \
Operating Range
RS-232 Input Threshold Low Vee =5V 08 1.2 \
RS-232 Input Threshold High Vee =5V 1.7 24 \
RS-232 Input Hysteresis 0.2 05 1.0 \'
TTL/CMOS Output Voltage Low lour = 3.2mA 0.4 \
TTL/CMOS Output Voltage High lour = -1.0mA 35 \'
Propagation Delay RS-232t0 TTL or 05 us
TTL to RS-232
Instantaneous Slew Rate C.=10pF, R.=3-7kQ, 30 V/us
Ta=25°C (Note 1)
Transition Region Slew Rate R.=3kQ2, C,=2500pF
Measured from 3V to -3V 3 V/us
or -3V to +3V
Output Resistance V*=V*=0V, Vour =t2V 300 (9]
RS-232 Qutput +10 mA
Short Circuit Current

Note 1: Sample Tested.




DUAL RS-232 TRANSMITTER/RECEIVER & POWER SUPPLY

TSC232

Detailed Description

The TSC232 contains a +5V to 10V dual charge
pump voltage converter, a dual transmitter, and a dual
receiver.

+5V to =10V Dual Charge Pump
- Voltage Converter

The TSC232 power supply consists of two charge
pumps. One uses external capacitor C1 to double the
+5V input to +10V, with output impedance of about 200
ohms. The other uses C2 to invert +10V to -10V, with
overall output impedance of 4500 (including effects of
+5 to +10 voltage doubler impedance).

The clock in the doubler circuit will start at =~ 4.2
volts in the typical part, but external loads may make this
pointrise to as high as 4.5 volts with 2KQ of load on each
of the two output supplies.

Because of this, use of the doubler and inverter to
run external circuits should be limited. The maximum
current should be no more than 2.5mA from the +10V
and -10V in order to guarantee start-up of the doubler
clock.

The test circuit employs 22uF capacitors for C1 to
C4, butthe value is not critical. These capacitors usually
are low-cost aluminum electrolytic capacitors, or poly-
ester if size is critical.

Increasing C1 and C2 to 47uF lowers the output
impedance of +5V to +10V doubler and +10V to -10V
inverter by the change in the ESR of the capacitors.

*Patent Pending 1988
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Increasing C3 and C4 lowers ripple on the 10V
power supplies and lowers 16kHz ripple on the RS-232
outputs. Where size is critical, value of C1 to C4 canbe
lowered to 1uF.

The use of a low ESR value capacitor such as a
Wima MKS-2 polyester film will help lower the output
ripple and keep the output impedance of the +10V and
-10V low.



NEW PRODUCT INFORMATION

TSC232

Dual Transmitter

TSC232 transmitters are CMOS inverters driven by
+10V internally generated supplies. The input is
TTL/CMOS compatible, with a logic threshold of about
26% of Vce (1.3V for 5V Vec). The input of an unused
transmitter can be left unconnected. An internal 400 KQ
pullup resistor connected between the transmitter
input and Vcc pulls the input high and forces the unused
transmitter output low.

Open circuit output voltage swing is from (V+ -0.6V)
to V-. This conforms to RS-232 specs of 5V minimum
output swing under the worst conditions when both
transmitters drive the 3KQ minimum load impedance,
Vec input at 4.5V, and maximum ambient temperature.
Typical voltage swing with 5KQ loads and Ve of 5V is
19V.

EIA RS-232C specs limit the slew rate at output to
less than 30V/us. The powered-down outputimpedance
is a minimum of 300 ohms with =2V applied to outputs
with Vec = OV.

The outputs are short circuit protected and can be
short circuited to ground indefinitely.

Slew Rate Definition

Dual Receiver

TSC232 receivers meet RS-232C input specs.
Input impedance is between 3 and 7KQ. Switching
thresholds are within the £3V limits, and the receivers
withstand up to =30V inputs. RS-232 and TTL/CMOS
input compatible, the receivers have 0.8V V,_and 2.4V
Vin with 0.5V hysteresis to reject noise.

The TTL/CMOS compatible receiver output is low -
when RS-232 input is greater than 2.4V. ltis high when
input is floating or between +0.8V and -30V.

Propagation Delay Definition

Ttin, T2 ——/-—\———

T1our, T20ur 90% 90% Vou
10% 10%.
VoL
Te Ta =

INSTANTANEOQUS SLEW RATE (SR} =
(0.8) {Vou -Vor) or (0.8) (VoL -Von)
Ta Te

Tim, T2in

or 50% 50%
e s

our, 1 2our 50% _f%— Vou
VoL
|- TpyL ] Teun

AVERAGE PROPAGATION DELAY = %

or
R1our, R20ur
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TSC232

DUAL RS-232 TRANSMITTER/RECEIVER & POWER SUPPLY

Test Circuit Typical Application
+5V = C3
| 22uF
+4.5 TO +5.5V 6 v 2
INPUT 1 2] 3kQ  pTR(20) DATA
U C1 2 - a0 TERMINAL READY
Nl L8 Veo[ T8 2uF T3] n DSRS (24) DATA
+ . SIGNALING RATE
22uF_.[_-_—_,: —{z]v - GNDE—:_L_ 3KQ s 050 2 2.?4' TSC232 (5__--L o SELECT
3]ci- Tlour |14 }—— . 204F 5
T e T3 T oF RS-232
e 1 22 SC232 (S22 OUTPUT , n | = #F  eutsaoutPuTs
2uF UT 230V 11 14
pouF T—{5]ce Riour {12} TTL/CMOS QUTPUT ; 2 D > = —» TD (2) TRANSMIT DATA
ryon
—&|v 1
_=:—-‘l 6]v Tiw |11 TTL/CMOS INPUT T U RTS >-9.—DQ_L> RTS (4} REQUEST TO SEND
RS-232 _—AM—T7] T2our T2 fig}———— TTL/CMOS tr 12 Ria s
outPUT= 3kQ woon b5 INPUT Ls RD <——o<——< RD (3) RECEIVE DATA
RS-232 ’ VRS R2
INPUT >_‘—’: BTLT/SMTOS o u CTS 43-04—-1( CTS(5)CLEARTO SEND
+30V UTPU sT
u - 154 SIGNAL GROUND(7)
s =
Bonding Diagram
Vee GND Tigur Riw
Y
Riour »
Tim
95 mils
Ci+
V+
T2in
C1-
R2our ]
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TSC232

Package Information

(Package #8)
6;a = 140°C/W
eJc = 70°C/W

16-Pin CerDIP
(Package #9)
;a = 110°C/W
6,c = 60°C/W

16-Pin “SO” Wide
(Package #30)
8,a = 110°C/W
G.,c = 60°C/W

16-Pin Plastic Dip.

770 (19.56)
, 740 (18.79)

NAAANNNAND A

WAVAVAVAVAN
_.\ }kmo {1.78)
.030 (0.76)

.020

(0.51) MIN Y200
5.08) MAX
L (5.08)

. _
110(2.79) : .020 {0.51) 160 {4.06)
1090 (226) "_ .016(0.41)"“" 125(3.18)

785 (19.94) ;

[~—~«~~ 750 (19.08)~ -]

T

310 (7.87)
280 (7.11)

.280 (7.11}

220 (5.5_9_)1

PLANE

298 (7.57) | 025(064R)
245 (6.22) NOM 225 (625)
A MAX
065 (1.65) , OVERALL |
045(1.14) 7= = 015 (0.38) li
b MIN
200 (5.08) MAX | 011 (028)
o 1Y _SEATING .009 (0.23}
! T PLANE h
| —i] e 400 (10.16)
teate [l e Tloesy A
T ti0(279)  037(0.94) 016 (0.4%)
090 (229) 027 (0.69)
TYP.
’{le
292 (7.390)
299 (7.950)
JEEHHHEE
— 016(041)
029 (762) 005 RAD MAX TYP
N | T
097 (2337
Rpmmainmininir A
044 s T T };
' 0.403 (10.26 —J 50 TYP .400(10.26)
0413 (‘1 0.493)) SEATING ——410 (1 . 490)




