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dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnemniu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudilvdaulauilon waznesedaiuaivetenarsynasminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuieonisfnewniiu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudlvdaulauilon waznesedaiuaivetenarsynasminisinltuly



wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydssloguaunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendatauavetenarsynasaminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimiu lueygsinilulsdsslosuaunisan

lunsallagrsau Snvimuiiludawdasilon waznesedadaarvetenarsynasaminisinluly



wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydssloguaiunisen

lunsdllagvvau Snvimudilndawdasilon wasnesendatauavetenarsynasamidnisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygslnillydsslesuaunisan

lunnsdllagsau Snvinudlvdaulasilon waznesedaiuaivetenarsynasminisinltuly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuieonisfnewniiu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudlvdaulauilon waznesedaiuaivetenarsynasminisinltuly



wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaunise

lunsdllagvsau Snvimudilndawdasilon wasnesendaduavetenarsynasaminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygsinillydsslesuaunisan

lunnsdllagsau Snvinudilvdaulauilon waznesedaiuaivetenarsynasminisinltuly



wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydsslosuaiunisen

lunsdllagvsau Snviamudilndawdasilon wasnesendaduavetenaisynasaminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwimtu lueuygsinilulsdsslosuaunisan

lunsallagrsau Snvimuiiludawdasilon waznesedadaarvetenarsynasaminisinluly



wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydsslosuaunisen

lunsdllagvvau Snvimudilndawdasilon wasnesendatauavetenaisynasaminisinluly



wnanstduenansianubidmsumslynuiiensfinyiniu lueugalmilulydsslosuaunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendatuavetenaisynasaminisinluly



wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaiunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendaduavetenaisynasaminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygslnillydsslesuaunisan

lunnsdllagsau Snvinudlvdaulasilon waznesedaiuaivetenarsynasminisinltuly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimiu lueygslnilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon wasnesedadaarvesenarsynasaminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudilvdaulailon waznesedaiuaivetenarsynasminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwimtu lueuygsnilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly



wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaiunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendatauavetenarsynasaminisinluly



wnansiuenansianubidmsunmslynuiensfinwiniu lueugralmilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaduaivetenaisynasaminisiiltule



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwimtu lueuygsnilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwmiu lueygsinilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasminisinluly



wnanstiuenansianubidmsunmslynuiensfinviniu lueugralmilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaiuavetenarsynasaminisiiltule



wnanstluenansianubidmsumslynuiiensfinyimiu lueugalmilulydsslosuaunisen

lunsdllagvsau Snvimudilundawdasilon wasnesendatauavetenarsynasaminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuiionisfnemniiu lueygsinillydsslesuaunisan

lunnsdllagau Snvinudlvdaulasilon waznesedaiuaivetenarsynasminisinluly



wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydsslosuaiunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendaduavetenaisynasaminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwimtu lueuygsnilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuieonisfnewniiu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudlvdaulauilon waznesedaiuaivetenarsynasminisinltuly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygslnillydsslesuaunisan

lunnsdllagsau Snvinudlvdaulasilon waznesedaiuaivetenarsynasminisinltuly



dy a N o o N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwmtu lueuygsinilulsdsslosuaunisan

lunsallagvsau Snvimuiiludawdasilon waznesevdadaarvesenarsynasaminisinluly



wnanstduenansianubidmsumslynuiiensfinyiniu lueugalmilulydssloguaiunisen

lunsdllagvsau Snvimuiilndawdasilon wasnesendatuavetenarsynasaminisinluly



wnanstduenansianubidmsumslynuiiensfinyiniu lueugalmilulydssloguaiunisen

lunsdllagvsau Snvimuiilndawdasilon wasnesendatuavetenarsynasaminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimiu lueygslnilulsdsslosuaunisan

lunsallagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwimtu lueuygslnilulsdsslosuaunisan

lunsallagrsau Snvimuiiludawdasilon waznesendadaarvesenarsynasminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuieonisfnewniiu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudlvdaulauilon waznesedaiuaivetenarsynasminisinluly



wnansiiuenansianubidmsunmslynuiensfinwiniu lueugralmilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaiuavetenarsynasaminisiiltule



dy a N o o N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwmtu lueuygsinilulsdsslosuaunisan

lunsallagvsau Snvimuiiludawdasilon waznesevdadaarvesenarsynasaminisinluly



wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydssloguaiunise

lunsdllagvsau Snvimuiilndawdasilon wasnesendatauavetenaisynasaminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimiu lueygslnilulsdsslosuaunisan

lunsallagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuieonisfnewniiu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudlvdaulauilon waznesedaiuaivetenarsynasminisinltuly



wnanstduenansianubidmsumslynuiienisfinvimiu lueugalmilulydssloguaunisen

lunsdllagvvau Snvimudilndawdasilon wasnesendatauavetenarsynasamidnisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygsinillydsslesuaunisan

lunnsdllagdu Snvinudilvdaulailon waznesedaiuaivetenarsynasminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimtu lueuygslnilulsdsslosuaunisan

lunsallagvsau Snvimuiiludawdasilon waznesevdadaarvesenarsynasaminisinluly



wnanstiuenansianubidmsunslynuiensfinviniu lueugralmilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaiuavetenarsynasaminisiiltule



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsnanubidnsunislynuiionsfnwimniu lueygsinilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedaiaarvesenarsynasminisinluly



wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydssloguaunise

lunsdllagvvau Snvimudilndawdasilon wasnesendatauavetenaisynasaminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygsinillydsslesuaunisan

lunnsdllagsau Snvinudilvdaulauilon waznesedaiuaivetenarsynasminisinltuly



wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydsslosuaiunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendaduavetenaisynasaminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwimtu lueuygsnilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnemniu lueygsinildlydsslesuaunisan

lunnsdllagau Snvinudlvdaulauilon waznesedaiuaivetenarsynasminisintuly



wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydssloguaunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendatauavetenarsynasaminisinluly



wnanstiuenansianubidmsunmslynuiensfinviniu lueugralmilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaduavetenaisynasaminisiitule



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwmiu lueygsinilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwimtu lueuygsnilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly



wnanstduenansianubidmsumslynuiiensfinyiniu lueugalmilulydsslosuaunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendaduavetenaisynasaminisinluly



wnanstiuenansianubidmsunmslynuiensfinwiniu lueugralwilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaiuavetenarsynasaminisiiltule



wnansiiuenansianubidmsunslynuiensfinwiniu lueugralmilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaiuavetenarsynasaminisiiltule



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuiienisfnewniu lueygslnildlydsslesuaunisan

lunnsdllagsau Snvinudilvdaulailon waznesedaiuaivetenarsynasaminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiidwenarsnanubidnsunislynuiionsfnwimniu lueygsinilulsdsslosuaunisan

lunsdllagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasminisinluly



wnanstiuenansianubidmsunmslynuiensfinviniu lueugralmilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaduavetenaisynasaminisiitule



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuienisfnewniu lueygslnillydsslesuaunisan

lunnsdllagsau Snvinudilvdaulauilon waznesedaiuaivetenarsynasminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimtu lueygsnilulsdsslosuaunisan

lunsallagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasminisinluly



wnanstuenansianubidmsunmslynuiensfinviniu lueugralmilulayssleguaunism

lunnsdllagusdu Snvianudlvdaulasilon waznasendaiuavetenarsynasaminisiiltule



wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydsslosuaunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendadauavetenarsynasaminisinluly



wnanstiuenansianubidmsunmslynuiensfinwiniu lueugralwilulayssleguaunis

lunnsdllagusdu Snvianudlvdaulasilon waznasendaiuavetenarsynasaminisiiltule



dy ~ N o 1 N =~ = ' gj ' N ) N o N
wnansiiduenansianubidniunislynuieonisfnewniiu lueygsinildlydsslesuaunisan

lunnsdllagsau Snvinudlvdaulauilon waznesedaiuaivetenarsynasminisinltuly



wnanstduenansianubidmsumslynuiienisfinyimiu lueugalmilulydssloguaunisen

lunsdllagvsau Snvimudilndawdasilon wasnesendatauavetenarsynasaminisinluly



wnanstduenansianubidmsumslynuiiensfinyimiu lueugalmilulydsslosuaunisen

lunsdllagvsau Snvimuiilndawdasilon wasnesendatauavetenaisynasaminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianulbidnsunislynuiionsfnwmtu lueugalnilulsdsslosuaunisan

lunsdllagvsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiidwenarsianubidnsunislynuiionsfnwmtu lueuygsinilulsdsslosuaunisan

lunsallagvsau Snvimuiiludawdasilon waznesevdadaarvesenarsynasaminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimtu lueuygslnilulsdsslosuaunisan

lunsallagvsau Snvimuiiludawdasilon waznesevdadaarvesenarsynasaminisinluly



dy a N o [ N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwmiu lueygsnilulsdsslosununisan

lunsallagrsau Snvimuiiludawdasilon waznesevdataarvesenarsynasminisinluly



wnanstduenansianubidmsumslynuiienisfinyiniu lueugalmilulydssloguaunisen

lunsdllagvsau Snvimuiilndawdasilon wasnesendatauavetenaisynasaminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimtu lueuygslnilulsdsslosuaunisan

lunsallagvsau Snvimuiiludawdasilon waznesevdadaarvesenarsynasaminisinluly



dy a N o o N A = . gj ' N o N o N
wnansiiduenarsianubidnsunislynuiionsfnwimtu lueuygslnilulsdsslosuaunisan

lunsallagrsau Snvimuiiludawdasilon waznesedadaarvesenarsynasaminisinluly
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Typical Performance Characteristics
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Applications Information

MONOSTABLE OPERATION

In this mode of operation, the tlimer functions as a one-shot
‘(Figure 7). The external capacitor is initially held discharged
by a transistor inside the timer. Upon application of 2 nega-
tive trigger pulse of less than 1/3 Ve o pin 2, the flip-tiop is
set which both releases the shor circuit across the capaci-
tor and drives the output high.

*SV 10 -15v v
i RESET «
| .
<
« 8
TRIGGER OISCHARGE
KORMALLY © o O—2 7
“ON" LOAD g
THRCSH
| s (sHOLD |
[ CONTROL
OUTFUY VOLTAGE
S T =
NORMALLY S !
"QfF LOAD N l
0.01.F
.
TL/rITES -2

FIGURE 1. Monostable

The viltage across the capacitor then increases exponen-
tially for a period of t = 1.1 Ry C, at the end of which time
the voltage equals £73 Ve The comparator then resels
the flip-flop which in turn discharges the capacitor and
drives the ouiput to its low state. Figure 2 shows the wave.
forms generated in this mode of operation. Since the charge
and the threshold level of the comparator are both direclly
proportional to supply voltage, the timing internal is inde-
pendent of supply.

i

22 Inpuit SV/Div,
Trace: Cutput 5V/Div,
wam Trace: Capaciior Voltzgs Zv o,

FIGURE 2. Monostable Waveforms

Buring the timing cy hen the output is hi
pulse wili not effect i
Ui is returned high at lea
g interval. However the circus
by the application of 2
! {pin 43 The ouipu! will
1ir in the low state unil & Irigger pulse is zez

ing iorther

circui sO

When the reset function is not in use. it is recommended
that it be connecled to Vg to avoid any possibility of false
triggering. .

Figure 3 is a nomograph for easy determination of R, C
values for various time delays.

NOTE: In monostable operation, the trigger should be driy-
en high before the end of timing cycle.
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FIGURE 3. Time Delay
ASTABLE OPERATION

If the circuit is connected as shown in Frgure < (pins 2 ang &
connectad) it vill trigaer itself 2nd fres run s = i

The external.cepacitor charges through Ry - ]
charges through Ra. Thus the duty cvcle may o& proci
sel by the ratio of these two resisiors.
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Applications Information (Continued)

Figure 5 shows the waveforms generated in this mode of
operation.

NERRE
- [
. 4,/\\)7%

TL/H/?B51-6

Vee = SV Top Trace: Output SV/Div.

TIME = 20 ns/DIV. Bottom Trace: Capacitor Voltage 1V/Div.
Rg = 3.9 kN ’
Ra = 3k

C = 0.01 uF

FIGURE 5. Astable Wave(orms
The charge time (output high) is given by:
i = 0.693 (R, + Rg) C
And the discharge time (output low) by:
2 = 0.693(Rg) C
Thus the total period is:
T=1 + 12 = 0693(Rs +2Rg) C

The frequency of oscillation is: --

1 1.44
T (Rs +2Rg)C

Figure 6 may be used {or quick determination of these RC
values.

{=

The duty cycle is:

o

C - CAPACITANCE {,,f)

-
o

0.003
[ B] B LI ¥ o1t 1o
(= FREE.RUNNING FREQUENCY (H1)

FIGURE 6. Free Running Frequency

" FREQUENCY DIVIDER
Tne menosiable crrcuil of Figurs 1 can be used as
quency divider by adiusting lfength of the timi
7 shows the waveio generaied in g

L Zall

TL/HI7ES -1
Vee = 5V Top Trace: Input 4V/Div.
TIME = 20 ps/DIV. Middle Trace: Output 2V/Div,
Rz = S.1kN Bottom Trace: Capacitor 2v/Div.
C = 0.01 uF
FIGURE 7. Frequency Divider

PULSE WIDTH MODULATOR

When the timer is connected in the monosizble mode and
trigoered with 2 continuous pulse train, the output pulse
width can be modulated by a signal applied 1o pin 5. Figure
8 shows the circuit, and in Figure 9 are some waveiorm

examples.
[ ‘I “Veo
3 “
« 3
OISCKARGE
TRICGLR ? ?
¢
hases ¢ [THResKOLD
MOOULATION
. INPUT
ouTPUY ] sl—o —
-

in Foure 10, mogulating sicnai
to th= control volizoe ters The pulse ¢
modulating signal, ¢ the thrésholc
e lime delay is variec. Figure 11 she
generaled for & irigngie wave modulatic .
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Applications Information (Continued)

Veo

LMsSs 6

QUTPUT O—)

TL/HI7651-12
FIGURE 10. Pulse Position Modulator

TIuT

n

T
M|
==ty

TL/HITES =38
Top Trace: Modulation Inpu; VO,
Boftom Trace: Output 2V, Civ,

Vee = 5v

TIME = 0.1 ms/Dtv,

R; = 35k

Rg = Zkn

C =001 puF
FIGURE 11. Pulse Position Modulator

LINEAR RAMP

When the pullup resistor, R4, in the monostzble circuit is

replaced by a constant current source, & lingzr remp is gen-

craled. Figure 12 shows a circuit configuration thzi will oEr-

form this function, .

4
TRIGGERO——] 2
OUTPUTO—— 3
[‘

TLAHIT8A -6

R FIGURE 12
Figqure 15 shows waveforms generated by the linear ramp.
The time interval is given by:
2/3Vee Re (Ry + Rz) C

T=
R1Vee - Vee (Ry + Ry)
Vge = 0.6V i
T ‘
; [ £
bt
NE
PE
Tise T3y

Vee = Sv Toc Trece: Ingys
= 20 s/DIV. Miggle Trace: O
47 w0 Eciom Tr
100 kit

270

FIGURE 13. Linear Ramp
50% DUTY CYCLE OSCILLATOR

For & ihe resisiors Ry
CONNECieC &s in Ficure 14 The time perice




Applications Information (Continued)

put high is the same as previous, {1 = 0.683 Ry C. For the
output low it is tp =

Rg — ZRA}
RaRg)/(Ra + Rg) | C #n| B-—="A
[( a Re)/(Ra s)J n[2RB—RA
1
Thus the frequency of oscillation is f =
. 4 +1
, *Vee
R
a : $1k
4 t 22
2 1
Lmsss 6 p 1
OUTPUT O— 3 s 4
. I 0.01uF
L 0.01,F

TUIHITBS1-16
FIGURE 14. 50% Duty Cycle Oscillator

Note that this circuit will not oscillate if Rg is greater than
1/2 Rp because the junction of Ry and Rg cannot bring pin
2 down 1o 1/3 V¢ and trigger the lower comparator.
ADDITIONAL INFORMATION

Adequate power supply bypassing is necessary to protect
associated circuitry. Minimum recommended is 0.1 pF in
parallel with 1 uF electrolytic.

Lower comparator storage time can be as long as 10 us
wher: pin 2 is driven fully to ground for triggering. This limits
the monostable pulse width to 10 1S minimum

Delay time reset to oulputis 0.47 ps typical. Minimum reset
pulse width must be 0.3 gs, typical.

Pin 7 current switches within 30 ns of the output (pin 3)
vollage.




ICL232

+5V Powered Dual RS-237
Transmltter/Recelver

Features

* Meets All RS-232C Specitications
* Requires Only Single +5V Power Supply
* Onboard Voltage Doublersinverter
+ Low Power Consumption
* 2 Drivers
- 38V Output Swing for +5V Input
= 30012 Power-off Scurce Impedance
- Output Current Limiting
- TTUCKOS Compatible
- 30V/:s Maximum Slew Rate
* 2 Receivers
- 130V Inpui Voltage Range
- 3ki2 1o 7kez Input Impedance
- 0.5V Hysteresis to Improve Noise Rejection
* All Critical Parameters zre Guaranteed Over the Entire

Commercial. Industrial &nd Military Temperature
Ranges

Applications

Any System Requiring RS-232 Communications Port
- Computer - Portable ang 14 zinframe

- Peripheral - Printers and Terminals

- Portable Instrumentation

The ICL232 is a
circuit tha: meets ali E14 RS-232C specifications, It (EQuires

pump A
supplies fiom the 5V supply.

The drivers {eature true
raie-limites oulput,. -and 300¢)
The recaners can
input imes

—_—

Description

dual RS-232 transmilter/receiver iniedace

power supply, and feaiures lwo onboard charge
Age converiers which genetate +10V ang -1y

TTLCMOS input compatibility, siey,-
power-off source impe d"']CO
Cie U 10 + 30V, and We A 3R o T
dance. The rece! verg
1Se rejection

also have hysteress 1o

Ordering Information

—_—
‘I TEMPERATURE
RANGE

—

PART NUMBER PACKAGE

1CL232C8E o - 707C i6 Lead Plasue Dip

iCL2zzes O°C 0 +70°C 16 Lead Coramie (up

T W -TOC 16 Lear SOIC

W

~37°C 1 -85

4078 10 <80 16 Leaa Coramue D

O Lean 08¢

ci. E E Vee
Ve E EI Gro
Ci-{3 ¥ Tigur
z- E i3] R,
cz E 3 (A0
v (] 3] 7o
(AT E o
o T
Ry, LL_‘__:] 2

o - el T
- Modems SECI0- R C 16 Lo Cloug A%

- Datzloggers o

3 —_—
“Pinouts Funciional Discram

T
M ew SOV IO Ly —
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Specifications ICL232

Absolute Maximum Ratings

VectoGround . ..oovuiin e (GND -0.3V) <V¢c < BV
V410 Ground . ..........o.ou v, (Veg 0.3V) <V < 12V
V-toGround. ... ... i =12V < V- < (GND ~0.3V)
Input Voltages

Tl T2 e e eeeeee e (V- 0.3V} < Vjy < (V+ 0.3V)

RN Ry e =30V
QOutput Voltages

T10ur T20UT- <+ vverneennnns (V- 20.3V) < Viyour < (V4 +0.3V)

Rigyn R20u7 v vvvoenen. (GND -0 3V) < Vayour < (Yee =0.3V)
Short Circuii Duration

Tlour 1200 et Continuous ]

RBlaurn R20y7 oo Continuous

-85°C 10 = 150°C

. =300°C

Storage Temperature Range . .. ..
Leac Temperature (Seldernng 10s).

F

CAUTION: Srcsses above those bisted i Note Llaximum Ratings ™
OfING SEriCo 1 0R0SE OF ANy Othier CUNICIIONS FL0ve 1N0SE IO 2ieg In 1

" Thermal Information

Therma! Resistance [}

A Qe

Ceramic DIP Package............... 80°JCM’ 24“&‘\‘1

Plastic DIP Package ................ 100°C/wW -

SOIC Package..................... 100°CAW .
Maximum Power Dissipation. ........... ... ... ... 250m\v
Operating Temperature Range

ICL232C ... 0°C to +70°C

ICL2321 . .o -40°C 10 ~85°C

ICL232M ..o -55°C 1o +125°C

¢ permanent damage 1o the device. Trus
2/ S6Cinons of this specification is ncy i

2 SIESS Oy taling ans draranan

Electrical Specifications

Test Canditions: Vg = «8V =109,

7. = Ongraling Temperature Range. Test Circuit as in Figute §

Untizss Othenmise Specifics
LIITS
PARAMETER TEST CCNDITIONS 1IN TYP MAX UNITS
Transauiter Quigut Volage Swing. Ta,.- Swesn 3k o =5 =& =iQ v
Power Suzsiy Gurrent, le = -25°C - 2 10 _mA
Tye Input Logic Low. vy, - 0.8 v
Tas input Logic High, Vi, et v
Logic Putyr Cuzeent, | T, T2y = OV - b 208G i
R8-23% Inpat Voit =30 =30 v
Receiver Inn: Vi, =23V 39 X 7L =1
Rzcerrer inout Low Tivreshald, Vo (H-L} Vee = 5.0V T, = Q8.8 ki - *
Receivar Inzat High Threshold, V,,, (L-Hi Vee = 5.0V, T, = -25°C - T 2.2 N
0.2 E & \ ]
= -1.0mA 3.z Lz
RS-73210 TTL .4
k] oo
: Vo
i
!




cL2s2

Typical Performance Curves

550 -
~ 500
@ 450] Ta=<+25°C \ V-5UPPLY
e EXTERNAL SUPPLY LOAD
& 400 1k(2 BETWEEN V+ « GND
@ OR V- + GND
£ 350/ yRANSMITTER OUTPUT
E OPEN CIRCUIT
a 00 GUARANTEED
2 OPERATING
3 2801y, syppLy RANGE _ —
K
>

200 m——

150

3 4 5 [3

INPUT SUPPLY VOLTAGE Vee (V)

FIGURE 1. V+, V- QUTPUT IMPEDANCES vs V¢

10
J
\
9 o
- -\.. ] Ve Vee = 5v)
> s
2 ~g V4 (Vec « 4.5V
2, N -
=
>
£ s V- (Ve = 4.5V) S V- (Ve = 5V)
£ ™~ N
o \ \
ol Ta=-25°C N
TRANSIA(TTER OUTPUTS N
5 LOPER CiRCUIT

o 1 2 k] < 5 6 7 &
Neonol (mA)

w0

10

FIGURE 2. V+, V- OUTPUT VOLTAGES vs LOAD CURREMT

Pin Descriptions

PLASTIC DIR PIN :

CERAMIC DIP S0IC NAME DESCRIPTION
1 1 ’ Ci- External czzzcior "+ for inlesn j
2 2 V- Internally cererzled =10V (lypical) suppiv,
3 3 Ci- o1 ™" for 1nternzi vollage coun'e:,
4 4 Ca- Exlernal caczoior "+~ internat volizge invaner.
5 S cz External cazzcitor =" internal voiizge invenar
6 € v raled =10V (typica!) supply.
7 7 T20,- R5-232 Trznsmutter 2 output 216V (typicets.
e € R2,, 7 2 inpui. with internal SK cusdown res-star so GND g
9 % Recenver 2 TTLUCLAOS ouipui. |
10 1 T2,. Transmitter 2 TTUCIAOS inpus, with internz o Ve I
11 i Transmutic: 1 TTLUCIAOS mout, w i miaer 2 :

:

12 i Ri. Recaiver 3 77 C1408 output. l
13 13 z !
14 i Tia-
15 iz G
i it \/Cfi: Supply -5V 2107, H




1CL232

Detailed Description

The ICL232 is a dual RS-232 transmitter/receiver powered by
a single +5V power supply which meets all ElA RS232C spec-
ifications and features low power consumption. The functional
diagram illustrates the major elements of the ICL232. The cir-
cuit is divided into three sectizns: a voltage double/inverter,
dual transmitters, and dual receivers.

Voltage Converter

An equivalent circuit of the dual charge pump is illustrated in
Figure 3.

o VOLTAGE o,
OSCILLATOR [} LEVEL
TRANSLATOR |— 02

FIGURE'3, DUAL CHARGE PUMP

The vollage quadrupler contains two charge pumps which use
two phases of an internally generated clock 1o generate +10V
and -10V. The nominal clock frequency is 16kHz. During
phese one of the clock, capacitor C1 is Charged 10 V.
During phase two, the voltage on C1 is added (o Vee-
producing a signal across C2 €qual 1o twice Vee. At the same
time, C3 is also charoed to 2Vee, and then during phase one,
itis invented with respect to ground 1o procuce a signal across
C4 equal 10 -2V c. The voltage convenear accepts input
voliages up 10 5.5V. The Ouiputimpedance of the doubler (V41
is &pproximately 200¢: angd the output impedance of ths
inverier (V) is approximaiely 4500 Typical graphs are
presenied which show the voliage converiers output vs input
voltage and output voliages vs load characieristics. The test
circuii (Figurg 8) uses 1uF capacitors for C1i-C4, however, the
value is nei critical. Increzsing the values of C1 angd C2 wili
lovser ihe ouinut impedance of the voliace doubler ang
inverniern, and increasi the vzlues of the reservoir capaciiors.
¢ Cs. lowers the rigpie on the V+ ang V- supplies.

Tign Togs
—_— —

7

Vonu

(OB oy - Vo) (08) (Ve - Vg
: STLLLEE g Y o Vo

i t

FIGURE 4. SLEW RATE DEFINITION

Transmitters

The transmitters are TTUCMOS compatible inverterg which
translate the inputs to RS-232 outputs. The input logic
threshold is about 26% of Vee. or 1.3V for Vec=5V. A logic
1 at the'input results in a voltage of between -5v and V- at
the output, and a logic O results in a vcitage between +5v
and (V+-0.6V). Each transmitter input has an internal 400kQ
pullup resistor so any unused input can be left unconnected
‘and ils output remains in its low state, The output voltage
swing meets the RS-232C specificaton of *5V minimum
with the worst case conditions of: both transmitters driving
3KQ minimum foad impedance, Vee = 4.5V, and maximum

* allowable operating temperature. The transmitters have an

inlernally limited oulput slew rate which is less than 30V/us.
The outputs are short circuit protected and can be shored to
ground indefinitely. The powered down output impedance is
@ minimum of 3000 with +2v applied to the outputs and
Vee = 0V

400ks) 30002

T
XIN Tour

GND < Ty < Vee V- < Vyour < Ve

V-

FIGURE 5. TRANSMITTER
Receivers

The receiver inputs accept up te 230V while presenting the
required 3kQ to 7k€2 input impedance even it the power is of!
(Vee = 0V). The receivers have a typical input threshold of
1.3V which is within the +3v limits. known as the transition
ragion, of the RS-232 specification. The recciver output is
oV to Vee. The output will be lovs whenever the input is

¢reater than 2.4V and high whenever the input is floating or
-30V. The receivers feature 0.5V
rejection.

driven beiween +0.8V and
hysteresis 10 improve noise

Ry
“30V < Ry < <30V

GHO

FIGURE 6. RECEIVER

Tiour T20ut
B CR N\ /S

Thee T2y
OR
Ripe R2yy
Vou
Vou

‘ FIGURE 7. PROPAGATION DELAY DEFINITION




ICL232

Test Circuits

)
Eee ™ veelmH
.45V TO
+5.5V INPUT v.
e — —E oofiH
c2T.
Cle vee |18 E c1- Tiour E——
1.F T ] E C2+ Riy 13
o1 T 2 | Ve GND (15 “ w j
= Ik —
a|ci. Tious [14 [i ¢z Rioyr E
T1 OUTPUT ==
= . .
1p:F = 230V INPUT
cz2: TTUCHMOS 7 | T2o0ur T2 E._
T—Ecz- Rigys 12 .
1.EC4 outey E R2 R2 9] "
A v eI TTUCHOS N our j
Wy INPUT
3ke) = — €108
7 | T20ut T2 |10 TiLCL Rour =ViM  T2oyr
= Tz QUTPUT j U INPUT
- vV .
RS-232 e ) R2c.~ | & TTucHes 1 W
-3ovanpUT >_C R2u: o ouTPUT >
= Tlour
FIGURE 6. GENERAL TEST CIRCUIT FIGURE 9. POWER-OFF SOURCE RESISTANCE CONFIGURATION
Applications 2278 {C3 ang C4). The benefit of sharing common res-
] czpactoss is the elimination of two capacitors and the
The ICL23Z may e used for all RS-232 data tenmnal ang of ihe charge prmp source impedance which
corrmenicanon irss i

Me ior conven-

ons resented

S hzndshaking is

2 pori with CT&€ R
. Fixed outpy: &

&i¢ select}
eSisior

Ag.2:2

nCreases the ouipui swing of the iransmittars.

1 4
L B lcLez2 | _ds ez
wWF T3 | S = wF

uf NI 12
10 > T2 TO (2} TRANSHMT 0ATA
10 7
RTS >___Dn___. RTS (s} REQUEST TO SEXD

1 13
Ro ._‘qq_—< RD (3) RECEIVE DATA
sz R1

L( C7E (5) CLEAR TO SEND
i5

[+

c 2
c: c: -5\
— '}-—*' Ve V. {———{’ b ,—J
MY 2:F RS-232
e 13 2 . INPUTE
& GUTPUTS

ICL23z

FING IRDICATO

Yine GROUND iT)

FIGUR

“T COMBINIIG TWOICL232s FCR 2 PAIRS OF RS-232
INPUTS AND OUTPLTS (




54145 /74145

BCD-to-Decimal Decoder /Driver with -Open- Collector Output {15V

pusilive fogm

Ser haiiod 1kl
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> . Schotiky TTL High- Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package Package Package Package ’ Package
Device Type Device Type Device Type Device Type Device Type [——r—o—=
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