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ABTRACT

In industrijal circle, the most importances are conve-
nience, rapiddity, correctness, accuracy and saving of its
investment. To enhance to these advancement, it is neces-
sary to develop new technology to meet those need. Micro-
processor is the one which we use to take account of chip
processing. This process is designed and use by engineers
in every field.

This thesis is the result of reseach in technology of
Microprocessor CPU 8031. This reseach succeeds in deve-
loping an OPERATOR ELECTRONICS TELEPHONE which can operate
as an operator. It can work continubusly 24 hours, If we
use the operator, we must use more than one, and must pay
much more. Therefore use an OPERATOR ELECTRONICS TELEPHONE
instead of operators will faciliate and can work much more
effectively. Because System that caused compact size,
good relibility, flexibility and easy in application.

in apartment, office or company, the OPERATOR ELECTERO

NICS is suitable.
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GROUP B

PORT C (LOWER)
1 = INPUT
0 = OUTPUT

PORT 8
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org

0000h"

§ 3K ok K 33K 3 3 3K K Kok K 3 K K K 3K K KoK 3K o K 3K K R Kk

1.jmp main

§ 3K 3K o 0 2 K 3K oK ok K KKk 3K o K 3K 3K 3 3 K3 o K K 3K 3K K K 3K K K KR K Ko

s

.
1]

.
4

org
acall
acell
setb
acall
clr
setb
acall
acell
acall
ecall
acall
clr
clr
setb

reti

program

0003h~
delay?2
delay?2
p3.4
delay?2
p3.5
pl.7
recive
send
control
stopdip
delay?2
p3.4
pl.7
p3.5

recive

son hook current

joff ringing current

jon ic recorder

srecive code dtmf

t1send code dtmf to seven segment
jcontrol telephone

sstop display

swait for is not code double

buffer define #40h by @ro0O

§ 30 33 3 0 26 o S D B K S 3 3 KK 2K K K Sk K oK R K S R K R R KO R Rk

mainl:

set

clr

recive! mov

recti:

mov
mov
mov
set
nop

nop

b p3.4

thook line telphone

p3.5 ¢when detect ringing open chk ringing

r0,#40h
r1,#02h

@r0,#00h
a,pl waitl:

b p1-5

tadress buffer

{ for check eror

$initial buffer code
Jnb pl.4,waitl

senable ic dtmf code out

51
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mov a,pl

clr pl.5 tdisable ic dtmf code outbt
anl a,#00fth

swep @ tfor give high byte
cjne a,#10100000b,save3 jconvert code O

mov a,#00h

saveld: orl &,@ro0
mov #2r0,a
dec rl sfor check bound
cjne ri1,#01h,recive {4if bound go to begin *
acall delayl
acall delayl
fmmm A S G o R LU IO SRSy N SR
H recive second byte

mov a,pl

wait6: jnb plt.4,waitb

rec2: setb pl.5 senable ic dtmf code out
nop .
nop
mov a,pl
clr pl.5 sdisable ic dtmf code out
anl a,#00fh tmask for low byte

cjne a,#00001010b,saved

mov a,#00h

saveds oril a,@ro
mov @rQO,a {save code to register roO
dec ri

cjne rl1,#00h,recive
acall delayl
ret
$ 30 2 3 3 3 S S S K K K K 3 K 3 3K 3K o 3 K K K 3K K 3 3K 3 3 3K 3K K K K K K KK K

H supprogram send code to diplay
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§ K 32K 03K MM 3 e 3 3 3 3 e e 3 K 3 3 3 6 33K oK 8 3 S o K e e 3 3 e o o e e o e 3 K

send! mov
mov
mov
mov
wait: Jnb
clr
ret
3 KRRk
control: cJjne
acal
next1: cJjne
scal
next2: ret

r0,#40h {start adress buffer

scon, #00h sset serial mode O

a,@ro0

sbuf,a .

scon. l,wait

scon. 1

S 3 K A0 e e 3 3K 3K K 3 3K K K 3K K 2 e bk e K o S ok ok K KK K
a,#00h,next 1

1 sers sservice room no.00
a,#01h,next2

1 serl

snot ok go to bedin HE S

§ K 3K 3 e ke 3 3 3K K0 e 3 3 e 3 3 S 3 3 3 S K ok Sk ok KK Rk R K

H sup

program control room telephone

{ this program recive code from external line telephone to

H control room telephone

H rd=count

loop

§ 3K 3K 30 3 2 3 S S0 3 o 3 3K K 3 oK K 3K 33K 0K oK oK 3K 0 3 o ke 3K 3K e ok o

serQ: mov

mov

r4,#200d

dptr,#4000h

mov a,#00000000b {off external line go to internal

movx

againl: mov dp
mov
movx
acall
mov
MOVX
ecall
mov

movx

@dptr,a

tr.#4001h {for on ringing current simulate
a,#00000001Db

@dptr,a

delay?2

a,#00000000Db {for off ringing

@dptr,s

delay3

dptr,#4002h s for check hook status

a,@dptr
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Jjnb acc.0,n¥xt0 $if not hook go to nxt0
touchO: mov dptr,#4000h
mov a,#00000001b {conect external line to internal

MOVX @dptr,a

H timer

e e e
mov r4,#0ffh

g1 mov r5,#0ffh

g2 mov r6,#0ffh
mov dptr,#4002h

g3 MOVX a,@dptr
jnb acc.0,stop0 }if not use telephone go to stop

dinz r6,g3
dinz r5,g2
djnz rd,g1
stopO: mov- dptr,#4000h
mov a,#00000000b {stop external line tel.
movx @dptr,sa
acall delsyl :%or eror detect
ret

nxt0: acall delayl

mov dptr,#4001h
mov a,#00000000b soff ringing
movx @dptr,a

acall delay!l

djnz r4,again0

acaell delayl $for eror detect

ret
o T e e
serl: mov r4,4#200d

mov dptr,#4000h joff ext line tel. to in line tel.
mov a,#00000000b ion relay no.Q



acall delayl ) ;for eror detect

ret
e e e
&topdip: mov scon,#00h
mov a,#0ffh .
mov sbuf,a
wait2: Jjnb scon.l,wait2
clr scon, |
ret
e T
delayl: mov r5,#0ffh
11: mov r6,#0ffh
10: dinz r6,10
djnz r5,11
ret
delay2: . mov r7,#05h
12 scall delayl
dinz r7,12
ret
delay3: mov r7,#07h
13: acall delayi
djnz r7,18
ret
delagy4: mov r4,#06h
110: acall delay2
dinz r4,110
ret
delay5: ' mov r4,401d
112 mov r5,#256d
111 dijnz r5,111
djinz r4,112
ret

:***********************************************************



main program

§ K K 3 o M K S K 2 0 M R K S K K 3 K K S 3K K K R Sk R K Kk

maint mov
mov
mov
sethb
acall
clr
mov
mov
movx
mov
mov
movXx
clr
clr
setb
mov
mov
movx
mov
mov
MoOVX
mov
mov
mMovx
mov
mov

mov

acall

lcall

tcon,#00001000b j;set interupt type level
ie,#10000101Db sset ea,int0,intl
ip,#00000100b {set piority intl {printery¥
pl.6 sreset 8255

delayl

pl.6

dptr,#4003h
a,#88h
@dptr,s
dptr,#2003h
a,#89h
@dptr,a
p3.4
pl.7
p3.5
dptr,#4000h
a,#00h
@dptr,a
dptr,#4001h
a,#00h
@dptr,a
dptr,#4002h
a,#0ffh
@dptr,a
scon, #00h
a,#0ffh
sbuf,a
delayl

printl

$initial B255 =«

tport a&b output port ¢ input

line tel.

$initial off externsal

$initial ringing off

tinitial check hook on

tprint normal

§ AW K I M S I 3 2 20 S K S 306 0 0K 0 e 6 36 DK 23 e o 3 3K 33 ok 3 3k ok oK

I3
4

scand room
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§ SRR A K o K K I I 3K 3 3K 3K K oK 3K K 3K 3Kk K oK

stby:
stby1: mov
movx
jnb
acsll
jb 8cc.0,
g9: jnb

acall

mov
mov

wait3: Jnb
clr
acall

mov

dptr,#4002h

a,@dptr

acc.0,¢g9

delay3

sev0 3if room no.00 not use g0 to next chk
acc.l,chk2

delay3

acc. l,s5evl

stbhyl s1€o to stand by mode
scon, #00h

a8, #00h

sbuf,a

scon., 1,wait3d

scon. i

prt0

dptr,#4000h

mov a,#00000001b shold ext. line tel. to int. line

MOVX
mov
16: mov
151 mov
14 mov

movx

@dptr, s
r5,#0ffh
r6,#0ffh
r7,4#0ffh
dptr,$#4002h
ay@dptr

Jnb acc.0,etalk0 :if not use talker is off line tel.

djnz
djinz
djnz
etalkO: mov
mov

moOVvX

r7,14

r6,15

r5,16

dptr,#4000h

a,#00000000b joff telephone
@dptr,e



waitd;

waith:

etalkl:

wait7:

mov
mov
mov

jnb

mov
Jnb
clr
acall

mov

5%

scon, #00h
a,#0ffh
sbuf,a
scon.{,wait4
scon. 1
delayl

sthyl

scon, #00h
a,f#01h
sbuf,s
scon.l,waith
scon. 1

prti
dptr,#4000h

mov a8,#00000010b thold ext. line tel. to int. line

movx

mov

mov

mov

mov

mMmowy

@dptr,a
r5,#0ffh
r6,#0ffh
r7,40ffh
dptr,#4002h
as@dptr

Jnb acc.l,etalk! tif not use talker is off line tel.

djnz
djnz
djnz
mov
mov
movx
mov
mov
mov

jnb

r7,17

ré,18

r5,19

dptr,#4000h

a,#00000000b sof f telephone
@dptr,a

scon,#00h

a#0ffh

sbuf,a

scon. l,wait?7



againl

cq
o)}

stopil:

nxti:

movx
mov
mov
movx
gcall
mov
mov
movx
acall
mov
movx
Jjnb

mov

mov
mov
movx
Jjnb
djnz
dinz
djnz
mov
mov
movx
acall
ret

dinz

@dptr,a

dptr,#4001h ;for on ringing current simulate

a8, #00000010b
@dptr,a
delay?2
dptr,#4C01h

a,#00000000Db ;jfor off ringing current

@dptr,s
delay3
dptr,#4002h ifor check hook status
a,@dptr
acc.l,nxt1 $if not hook go to next

dptr,#4000h

a,#00000010b ;conect ext. line +o internal

@dptr,a

r4,4#0ffh
r5,#0ffh
r6,#0ffh
dptr,#4002h

8,@dptr

acc.l,stop! tif not use telephone go to stop

ré, g6

r5,¢g5

rd,g4

dptr,#4000h istop external line tel
a,#00000000b

@dptr,a

delayl ifor eror detect

rd,againl
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clr scon. !
1imp stby1
§ T 0K 3K T 83K 3 e S S 3 e KO S 3 3K S K0 3 3 K 0 0K 3K 3 D o o o e o K

printil: mov r7,#63

mov dptr,#teble )
new: mov a, #00h

movc a,@a+dptr

acall print

inc dptr
dinz r7,new
ret

§ SO K KK K K 3K o K K K K 3K 3K 3K 3K K KK o 3K K K K 3K 3 3K 3K 3K 3K 3K 3K 3K

prtQO: mov r7,422
mov dptr,H#tablel
pbytO: mov a,#00h
movcec a,@a+tdptr
acall print
inc dptr
djnz r7,pbyt0
mov a,#30h
acall print
mov a,#30h
acall print
mov a,#0dh
acall print

acall delay!

ret
prtil: mov r7,822
mov dptr,#tablel
pbyt1i: mov a,#00h
movc a,@a+dptr
acall print

inc dptr



djpz r7,pbyti

mov a,#30h
acall print
mov a,#31h
acell print
mov a,#0dh
acall print

acall delayl

ret
§ e e
print? push dph

push dpl

acall busy

mov dptr,#2000h
movx @dptr,s
acall stroblow
acall delay$b

acall strobhigh

pop dpl
Rop dph
Pet

Gusyi push sce

Busyit may dptr #2002k
WOVE a,®@dptr
Jb acc.1,busy!l
pop acc
ret

stroblow: mov dptr,#2001h
mov a,#00000000b
moVvXx @dptr,a
ret

strobhigh: mov dptr,#2001h

mov a,#00000001Db



tables

tablel:

db

movx @dptr,a
ret
db  19,27,64,27,120,1,27,108, 30,
"OPERATOR ELECTRONICS"
db  0Oah,0bh," LIST",0DH
27,108,34,0bh,0c1h,0ceh,0c0h,0alh,0ceh,0clh,0d2h
db  ObSh,0Oc1lh,Ocah,Ocah,0alh,0bh,0bh,0dh
db  27,64,27,120,1,27,108,5,"ROOM NO. "

end
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MOTOROLA
m SEMICONDUCTOR T ——

TECHNICAL DATA
- MC34012-1

' MC34012-2

MC34012-3

Advance Information l
TELEPHONE
TELEPHONE TONE RINGER TONE RINGER
@ Complete Telephone Bell Replacement Circuit with Minimum
External Components BIPOLAR LINEAR/IZL
@ On-Chip Diode Bridge and Transient Protection
@ Direct Drive for piezoelectric Transducers

® Base Freguency 0p1ions-—MC34012-\: 1.0kHz
MC34012-2; 2.0kHz
MC34012-3: 500 Hz

@ inputimpedance Signature Meets Bell and EIA Standards

® Rejects Rotary Dial Transients

PLASTIC PACKAGE
CASE 626~

APPLICATION CIRCUIT

r 180k IC

4 A 0 o
. 1.0 pF
Tip a7\ oo 2|, . Lson
VWA 1 L1~0FF + 25V
Vi 10V
[ = 3 lacy rs |
Ring
18k
__._u—LRQ RilLE
Piezo Sound
Element

MC34012-1: C = 1000 pF
MC34012-2; C= 500pF
MC34012-3; C = 2000 oF

This document contains information on 3 new product. Specifications and information hetein
are subject to change without notice. .
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MC34012-1, MC34012-2, MC34012-3

APPLICATION CIRCUIT PERFORMANCE

Characteristic Typical Value Units
Output Tone Frequencies
MC34012-1 832/1040 Hz
MC34012-2 1664/2080
MC34012-3 416/520
Warble Frequency 13
Output Voltage - 20 v,,_,,
(Vi 2 60 Vrme, 20 H2)
Output Duty Cycle 50 %
Ringing Start Input Voltage (20 Hz} 36 Vims'
Ringing Stop Input Vohage (20 Hz) 28 Vems
Maximum ac Input Voltage (< 68 Hz) 150 Vims
Impedance When Ringing . kN
V| =40 Vymg, 15 Hz 20
Vi=130Vrms 23 Hz 10
Impedsnce When Not Ringing
V=10V ms. 24 Hz 28 .k
V| =2.5Vims. 24 Hz >1.0 Mn
Vi=10Vrms 5.0 Hz 55 k)
Vi = 3.0 Vrms, 200-3200 Hz >1.0 Mn
Maximum Transient Input Voltage 1500 \
(T<20ms)
PIN DESCRIPTIONS
Name Description
ACq AC2 The input terminals to the full-wave diode bridge. The ac ringing signal from the telephone line
energizes the ringer through this bridge.
RS The positive output of diode bridge to which en external current sense resistor is connected.
RI The positive supply terminal for the oscillator, frequency divider and output buffer circuits,
RF The terminai for the filter capacitor used in detection of ringing input signals.
RO The tone ringer output terminal through which'the sound element is driven. .
RG The negative output of the diode bridge and the negative supply tarminal of the tone generating
circuitry,
RC The oscillator terminal for the external resistor and capacitor which control the tone ringer
frequencies.
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. MC34012-1, MC34012-2, MC34012-3

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

Characteristic Test Symbol Min Typ Max Units
Ringing Stan Voltage Vde
(Vgtart = VI @ Ring Stan)
Vi>0 18 Vstartl) 31 345 38
V<0 . 1b Vstart(-) -31 -345 -38
Ringing Stop Voltage ic Vstop Vdc
(VSlop =V} @ Ring Stop)
MC34012-1 16 20 25
MC34012-2 13 18 22
MC34012-3 16 20 25
Output Frequencies (V| = 50 V) 1d Hz
MC34012-1 High Tone fH 967 1040 1113
Low Tone i 774 832 890
Warble Tone tw 12 13 14
MC34012-2 High Tone fH 1934 2080 2226
Low Tone i 1648 1664 1780
Waerble Tone fw 12 13 14
MC34012-3 High Tone Y] 967 1040 1113
Low Tone L 774 832 890
Warble Tone tw 24 26 28
Output Voltage (Vy = 50 V) 6 Vo 19 20 23 Vp-p
Output Short-Circuit Current T2 o 35 50 80 mAp.p
input Diode Voltage 3 Vp 4.6 5.1 56 Vdc
{lj = 1.0 mA)
Input Voltage—SCR Off 4a Voif 37 42 47 Vde
{)| = 30 mA)
Input Voltage—SCR On 4b Von 3.2 4.2 6.0 Vdc
{lj = 100 mA)
Threshold Filter Resistance ] RRF 30 50 80 kN
RRF = 2.0 V/ipe
BLOCK DIAGRAM
c3
14
LAY
R3 ca
{¢ .
——————————— —_——— - X Z 4
Ry C1 Diode Bridge RS Ri RF
Tip >—vwi
s ACq
I b 4
[y >
PP P

{
|
|
. = 7.0V |
Ring )————h?z—‘——— {
| T SCR £ 22 v L Threshold |
t ransient | Comparator }
| Clamp Bias |
| =
| -.L- _L_ :
| Tone
| Osciltator Frequency ‘ |
| RC | Divider Roi
NS + T
! Output Buffer i Piezo
c2 R2 | + = l Sound
'l | Warble | Element
b Frequency Divider |RG = _ _ _ _ _l
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MC34012-1, MC34012-2, MC34012-3

CIRCUIT DESCRIPTION

The MC34012 Tone Ringer derives its power supply by
rectifying the ac ringing signal. It uses this power to
activate a tone generator and drive a piezo-ceramic
transducer. The tone generation circuitry includes a
relaxation oscillator and frequency dividers which
produce high and low frequency tones as well as the
tone warble frequency. The relaxation oscillator fre-
quency f5 is set by resistor R2 and capacitor C2
connected to pin RC. The oscillator will operate with f,
from 1.0 kHz to 10 kHz with the proper choice of external
components (See Figure 1).

The frequency of the tone ringer output signal at pin
RO alternates between 15/4 10 f5/5. The warble rate at
which the frequency changes is 15/320 for the
MC34012-1, 15/640 for the MC34012-2, or 157160 for
the MC34012-3. With a 4.0 kHz oscillator frequency, the
MC34012-1 produces 800 Hz and 1000 Hz tones with a
12.5 Hz warble rate. The MC34012-2 generates 1600 Hz
and 2000 H: tones with 8 similar 12.5 Hz warble
frequency from an B.0 Hz oscillstor frequency. The
MC34012-3 wilt produce 400 Hz and 500 Hz tones with
a 12.5 Hz warble rate from a 2.0 kHz oscillator frequency.
The tone ringer output circuit can source or sink 20 mA
with an output voltage swing of 20 volts peak-to-peak.
Volume control is readily implemented by adding a
variable resistance in series with the piezo transducer.

Input signal detection circuitry activates the tone
ringer output when the ac line voltage exceeds
programmed threshold level. Resistor R3 determines the
ringing signal amplitude at which an output signa! will
be generated at RO. The ac ringing signal is rectified by
the internal diode bridge. The rectified input signal

FIGURE 1 — OSCILLATOR PERIOD {1 /fy) versus
OSCILLATOR R2 C2 PRODUCT

]

800
5, 600 ]
: g
<
400

200 150 k <R2 < 300

<02
A 400 pir < czi < zoaio oF
100 200 300 400 500
R2C2 (us}

produces a current through R3 which is input at terminal
RI. The voltage across resistor R3 is filtered by capacitor
C3 et the input to the threshold circuit. When the voltage
on capacitor C3 exceeds 1.7 volts, the threshold com-
parator enables the tone ringer output. Line transients
produced by pulse dialing telephones do not charge
capacitor C3 sufficiently to activate the tone ringer
output.

Capacitors C1 and C4 and resistor R1 determine the
10 volt, 24 Hz signature test impedance. C4 also provides
filtering for the output stage power supply to prevent
droop in the square wave output signal. Six diodes in
series with the rectifying bridge provide the necessary
non-linearity for the 2.5 volt, 24 Hz signature tests.

An internal shunt voltage regulator between the R!
and RG terminals provides dc voltage to power output
stage, oscillator, and frequency dividers. The dc voltage
at Rlis limited to approximately 22 volts in regulation. To
protect the IC from telephone line transients, an SCR is
triggered when the regulator current exceeds 50 mA.
The SCR diverts current from the shunt regulator and
reduces the power dissipation within the IC.

EXTERNAL COMPONENTS

R1 Line Input resistor. R1 controls the tone
ringer input impedance. It also influences
ringing threshold voltage and limits current
from line transients.

{Range: 2.0 kN1 to 10kN).

c1 Line input capscitor. C1 ac couples the tone
ringer to the telephone line and controls
ringer input impedance at low frequencies.

{Range: 0.4 gf to 2.0 uF).

R2 Oscillator resistor.
{Range: 150 kN 10 300 k).
c2 Oscillator capacitor.
(Range: 400 pF to 2000 pF).
R3 input current sense resistor. R3 controls the

ringing threshold voitage. increasing R3
decreases the ring-start voltage.
{Range: 0.8 kN 10 2.0 kN).

C3 Ringing threshold filter capacitor. C3 filters the
ac voltage across R3 at the input of the ringing
threshold comparator. It aiso provides dialer
transient rejection.

(Range: 0.5 uF t0 5.0 uF).

c4 Ringer supply capacitor. C4 filters supply
voltage for the tone generating circuits. It also
provides an ac current path for the 10 Vg
ringer signature impedance.

(Range: 1.0 uF 10 10 uF).
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MC34012-1, MC34012-2, MC34012-3

FIGURE 2 — TEST ONE

180 k¢
1 w 8 \!
RG RC >
v 4Tk 2 5
AAA ACy RF 4 1;; ,:/F
put L 0.01 4F *
3 6
N el = RS AN MC34012-1: C = 1000 pF*
3000 - : MC34012-2: C= 500 pF*
5 3 C= .
wA—)} RO R MC34012-3: C=1000 pF
0.047 uF
zl | 2. Increase V| from +30 volts while monitoring
{Normally open) V0. Vgtarnt{*) equals V| when Vg commences
Voo 0.1 uf switching
& b. Decrease V| from ~30 volts while monitoring
10k 51 k VQ. Vstartl~) equals Vi when Vo commences
switching.
¢ Decrease V| from +40 volts while monitoring
Vg Vsiop equals Vi when Vg ceases
switching.
d. Set Vj to +60 volts. Close S1. Measure
10k frequencies fiy, |, and fy.
P = V_?B
R
AAA
0.01 yF* <
N/ $ 200k
i 16—¢ ]
= ‘—2 18
Vpp |— 3 14 .
- 4 €2 13—¢ =X 0.01,F
—5 12
6 1= 1
7 10 =
-(:— 8 9
27
PRENIY —)
ICt—MC14011B 9
1C2--MC14538B 173 10
Vpp =12V 8\ P—1—u
MC34012-1: R=110kN"
‘Indicates 1% tolerance @ MC24012-2: R= 55kN*
(5% otherwise) tw MC34012-3. R=110kN*
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FIGURE 3 — TESTTWO

MC34012-1: C = 1000 pF*
MC34012-2: C= 500 pF*
MC34012-3- C = 1000 pF*

180 k* - C
1 \ / 8 2.0k
RG RC . of'o—w\«]
St = VRC = 3.5 volts, close S1. M
£ 7 = With VR = 3.5 volts, close S1. Measure the
- 214 RF Vac l current at Pin 4 (10 1). Repeatedly switch VR
DUT 001 uF = between 3.5 volts and O volts until Pin 4 current
3 6 11 12v changes polarity. Measure this opposite polarity
N e RS ¢]||' 1 current (Ig7).
= 31.8k* = Calculate:
4 5 b 1,1, 10V 1011011411021
RO RI wll] 1. o=l1o1!+!102
ig =
+
=50V MC34012-1: € = 1000 pF*
MC34012-2: C= 500 pF*
MC34012-3: C=1000 pF*
*Indicates 1% tolerance (5% otherwise}
FIGURE 4 — TEST THREE
180k 5 ¢
*
1 \__J 8
Voo RG RC
T 2 7 o
ACq RF Measure voltage a1 Pin 2.
+L- 0.01 uF
3 AC RS 2
2 j
L 218k
1OmAL lsson. 4 5 f ‘ =
Eam— RO Rl
0.047 uF

*Indicates 1% tolerance (5% otherwise)
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MC34012-1, MC34012-2, MC34012-3

FIGURE 6 — TEST FOUR

180 k == C
8
RG RC
7 8. Setl;to 30 mA. Measure voltage at Pin 2
ACy RF Vott)-
ouT I 001 uF b. Set Iy to 100 mA. Measure voltage at Pin 2
. s .01 o Von).
ACz2 RS
1.8 k*
5
RO RI

MC34012-1 € =1000 pF*
MC34012-2: C= 500pF*
MC34012-3: C~1000 pF*

*Indicates 1% tolerance {5% otherwise)

FIGURE 6 — TEST FIVE

180 k* E: = c
1 \__/ 8
RG RC g
M IRF
2| AC -4
1 RF L Measure current into Pin 7 (IRf).
& DuT 6 = 0.01 uF / 20V Calculate:
+
— AC2 RS 2 . |ﬂF—:L RRE = 2 volts + IRg
= > 1.8%° e
39003 41 s - :’tJd 18V
W) it ]
0.047 uF —

MC34012-1: C = 1000 pF*
MC34012-2: C= 500 pF*

MC34012-3: C = 1000 pF*
*indicates 1% tolerance (5% otherwise)
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FIGURE 7 — TEST SIX

180 k* == C With VR = 3.5 volts, close S1. Set Vj 1o 50
1 T 8 2k volts. Measure de voltage at Pin 4 Vo1)
RG RC L o’%—‘vw:]_ Repeatedly change VR between 3.5 volts and
L S1 + O volts until Pin 4 changes state. Measure the
= . ¢ 7 I new voltage at Pin 4 (Vg2).
4.7k 4 AC R VRe L Calculate the peak-to-peak output voliage
N ' put 0.01 uF Voo.s =] Vog -V
I 3 6 Op-p =l Vo2 - Vo1l
T ACy RS
10k - 4 5 1.8k
RO Rl
Vo
+
—- 10V MC34012-1: C = 1000 pF*
MC34012-2: C= 500 pF* — .
MC34012-3: C = 1000 pF* {ndicates 1% tolerance (5% otherwise}
Il
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MOTOROLA
m= SEMICONDUCTOR
TECHNICAL DATA

4N35
6-Pin DIP Optoisolators 4N36
Transistor Output 4N37

These devices consist of a gallium arsenide infrared emitting diode optically coupled
to-a monolithic silicon phototransistor detector.

6-PIN DIP
Convenient Plastic Dual-in-Line Package OPTOISOLATORS
High Current Transfer Ratio — 100% Minimum at Spec Conditions TRANSISTOR
Guaranteed Switching Speeds OUTPUT

High Input-Output Isolation Guaranteed — 7500 Volts Peak

UL Recognized. File Number E54915 A\Y

VDE approved per standard 0883/6.80 (Certificate numbet 41853), with additional
approval to DIN IEC380VDEQ806, IEC435/VDEDBES, IEC65/VDED8BE0, VDEO110b,
covering all other standards with equal or less stringent requirements, including
JEC204/VDEO113, VDE0160, VDEO832, VDED833, etc. 7N

Meets or Exceeds All JEDEC Registered Specifications = 883

Special lead form available {add suffix “T"" to part number} which satisfies VDEO8B3/
6.80 requirement for 8 mm minimum creepage distance between input and output

solder pads.
e Various lead form options available. Consult ““Optoisolator Lead Form Options” data
sheet for details. CASE 730A-02
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Ratin Symbol Value Unit
2 Y l ) SCHEMATIC
INPUT LED .
Reverse Voltage VR 6 Volts
Forward Current — Continuous i IF 60 mA
LED Power Dissipation @ Ta = 25°C Pp 120 mwW 1 6
with Negligible Power in QOutput Detector
Derate above 25°C 1.41 mwWrC N
OUTPUT TRANSISTOR ? 5
Collector-Emitter Voltage VCEO 30 Volts 4
Emitter-Base Voitage VEBO 7 Volts 3
Collector-Base Voltage # VcBO 70 Volts f
Collector Current — Continuous Ic 150 mA
Detector Power Dissipation (@ T4 = 26°C Pp 150 mw '
with Negligible Power in Input LED g
Derate above 25°C 1.76 mWrC '
TOTAL DEVICE ‘l LED ANODE
: 2. LED CATHODE
isolation Source Voltage (1 Viso 7500 Vac INC !
{Peak ac Voltage, 60 Hz, 1 sec Duration) 4 EMITTER l
Total Device Power Dissipation @ Tp = 25°C PD 250 mwW 5. COLLECTOR l
Derate above 25°C 2.94 mwrC 6. BASE '
Ambient Operating Temperature Range TA -551tc +100 °C
Storage Temperature Range Tstg -5510 +150 °C .t
i
Sotdering Temperature (10 seconds, 116" from case) — 260 °C !

(1) Isolation surge voltage is an internal device dielectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
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4N35, 4N36, 4N37

ELECTRICAL CHARACTERISTICS (T = 25°C unless otherwise noted)

Characteristic | symbot T Min | Typ | max | um ]
INPUT LED
Forward Voltage (If = 10 mA) Ta = 25°C VE 0.8 1.15 1.5 v
TA = ~55°C 0.9 1.3 1.7
Ta = 100°C 0.7 1.05 14
Reverse Leakage Current (VR = 6 V) IR — — 10 A
rCapacitance (V=0V.{=1MH) Cy —_ 18 - pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current (Vcg = 10V, Tp = 25°C) ICEO - 1 50 nA
(VCE = 30V, T = 100°C) — — 500 pA
Collector-Base Dark Current (Veg = 10 V) Ta = 25°C ‘cBo b - 0.2 20 nA
R Ta = 100°C - 100 —_
Collector-Emitter Breakdown Voltage (Ic = 1 mA)} V(BRICEO 30 45 — v
Collector-Base Breakdown Voltage {Ic = 100 uA} VIBR)CBO 70 100 - v
Emitter-Base Breakdown Voltage (Ig = 100 pA) V(BRIEBO 7 7.8 —_ v
DC Current Gain {Ic = 2mA, Vg = 5V) hrg - 400 — —
Collector-Emitter Capacitance {f = 1 MHz, Vcg = 0) Cce - 7 — pF
Collector-Base Capacitance {f = 1 MHz, Ve = 0) ‘CCB . — 19 — pF
Eminer-Base Capacitance {f = 1 MHz, Vgg = 0) - Ces —_ 9 —_— pf
COUPLED
Output Collector Current Ta = 25°C Ic 10 30 - mA
(IF = 10 mA, Veg = 10V) Ta = =-55°C 4 | 3 -
Ta = 100°C 4 L s —_—
Collector-Emitter Saturation Voltage (I = 0.5 mA, If = 10 mA) VCE(sat) - 0.14 0.3 v
Turn-On Time ton — 75 10 s
Turn-Off Time Ic = 2mA, Ve = 10V, toff — 5.7 10
Rise Time RL = 100 €2, Figure 11) 17 - 3.2 —
Fall Time t — 47 -
Isolation Voltage-(f = 60 Hz, t = 1 sec) = Viso 7500 — - Vac(pk}
Isolation Current (Vi.g = 3550 Vpk) 4N35 iso - - 100 uA
(V.o = 2500 Vpk) 4N36 — -— 100
(VI.o = 1500 Vpk) . 4N37 - 8 100
Isolation Resistance {V = 500 V) RISO 1011 - - [}
Isolation Capacitance (V = 0V, f = 1 MHz) Ciso - 0.2 2 pF
TYPICAL CHARACTERISTICS
T S =3
FPETTITT TT T g =
L Af = 1 =T T
PULSE ONLY /1 £ NORMALZEDTO:
B 18— PULSE OR DC #~ A & 1 g =10mA
I3 Avai 2 AL
E A V7 £ S|
< 18 1A &
b DAY 3 T
‘>c‘>' 4, ] ilL L2 "
a v b s
g 14 padlil A 2 T ya
= LT LA ERY L 4
o of — -
S [Ta= -SCIp ’ g B 7
ot a1 L~ 5 S e —— ya :
& 12 57 | L4 LA 2 = i P = I
5 4 (4
[ or (=1 .l VAR 4 T
N 100°C | L+ > 4—41 7 + T
1 10 100 1000 0.01 . 05 1 2 5 10 20 50

I, LED FORWARD CURRENT (mA}

Figure 1. LED Forward Voltage versus Forward Current

Ir. LED INPUT CURRENT {mA}

Figure 2. Output Current versus Input Current
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4N35, 4N36, 4N37

b} s 10 :
S
u If = 10mA O
= o NORMALIZED TO Ta = 25°C —
E e : +
e e
z e 2
l&l w
& 1 . &
= — 5 mA 8 1
-4 [+ 4 it
g 1 g 07 — ——
2 . — g 05 +
8 g S
_9 [~
4 2mA g 02
1 mA 3 I
] o0
0 1 H 3 4 5 6 7 8 g 0 60 -4 -20 ] 20 4 60 80 0
VCE COLLECTOR-EMITTER VOLTAGE {(VOLTS) T AMBIENT TEMPERATURE {°C}
Figure 3. Collector Current versus Figure 4. Output Current versus Ambient Temperature
Coliector-Emitter Voltage
1% 7
= : ===
2 P NORMALIZEDTO % i Vo= 10V
& —  veg = 0V —-..L+
=2
S k= Tas 25°C
E ! ? ——— 20
(=] - 3
@ w
=) T ! ] 3 R = 1000} i
EBn L 2l i Baos:
5_ g’ = Vcg = XV e ,g_ [T
Sz L] =—
E‘i (3 =TT ___RL=1003 IL Ny,
pel 1 —
é —_— : ﬁ;&
== i
< 0 i 1 \ l
0 20 40 60 80 W00 01 02 05 1 2 - 10 2 50 100
Ta, AMBIENT TEMPERATURE °C} . Ig, LED INPUT CURRENT (mA)
Figure 5. Dark Current versus Ambient Temperature Figure 6. Rise and Fall Times
100 100 1
0 = 1 - L vge = WV
50 —ji H H—vee = 10V 50
1 | - >
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4N35, 4N36, 4N37

Ic. TYPICAL COLLECTOR CURRENT {mA)

T
=0 Ig = 7uA

6 uA

g 2 B A

4 A

C. CAPACITANCE (pF)

2uA

YN N TN

1A

© 2 ¢ 5 8 1w 17 i
Vee COLLECTOREMITTER VOLTAGE iVOLTS)

820

Figure 9. DC Current Gain (Detector Only)
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