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ABSTRACT

In plastic forming industrial .Hea§§ are used in
forming process. : It.must control heét in suitable types and
patterns of product. By heater in the present have several
type and have several method in heat control . Tﬁis thesis
present process control by scanning that study about adventage
disadventage and operation . To wuse in study and

development heater controller by more efficiency.
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MC145628

128-BIT STATIC SHIFT REGISTER
The MC145628 is 8 128-bit static shift register constructed with

MOS P-channel and N-channel enhancement mode devices in a single
monolithic structure. Data is clocked in and out of the shift register
on the positive edye of the clock input. Data outputs are available
every 16 bits, from 16 through bit 128. This complemontary MOS
shift register is primarily used where low power dissipation and/or
high noise immunity is desired

Diode Protection on All inputs

Noise Immunity = 45% of Vppy typics!

Single Supply Operation - Positive or Negative

Fully Static Operation

Exceedingly Slow Input Transition Rates May Be Applied to the
Clock [aput

5.6 MHz Operation @ Vpp = 10 Vdc

Cascadable to Provide Langer Shift Register Lengths — 1.5 MH2
Operation @ Vpp = 10 Vdc

Suppty Voltage Range = 3.0 Vdc to 18 Vde

Capable of Driving Two Low-.power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-
ature Range

MAXIMUM RATINGS (Vottages retersncad to Vsg)

CMOS LSI

{LOW-POWER COMPLEMENTARY MOS)

128-BIT STATIC SHIFT
REGISTER-

14 "

t A}

L SUFFIX
CERAMIC PACKAGE

CASE 632

P SUFFIX
PLASTIC PACKAQGE

CASE 848
ORDERING INFORMATION
MCT4XXXB Suttia Denotes
.
L Ceramic Packege
P Piettic Package
A Extended Opersting
l Tompersture Range
C Limited Opersting
Tempareture Rangs

Rating Symbol Vsaive Unst
OC Supply Voitage Yoo 0.5t +18 Vac
Input Voltage, All inputs Vin 05twevpp+ 0S5 Vdc
OC Current Desin per Pin { 10 mAdc
Operating Temperature Range — AL Device Ta 5510 +125 °c

CL/CP Device -40 10 +85
Storsge Temperature Range 9 Teg ~65 10 +150 b c
LOGIC DIAGRAM

AR )

e

{>e—sr10m

b.—.ro‘i

D.—.oou:
————-{).—4:0\2!

BLOCK DIAGRAM

Qig —O010
Q32 O 13
Qagt—O0¢
Q&4 p——O0 1
aso——O08
Q96 p———012
a1z p—-=oe6
Qi p—-=~O0 3

12 O——{ Dets
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Pins 4 ond 11
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MC14562B . .

ELECTRICAL CHARACTERISTICS

Voo Tiow® 25°C Thigh®
Characterstic Symbol Vde Min Max Min Typ Max Min Max Unit
Output Volitage 0" Levet VoL 50 - 0.05 - ) 0.05 - 0.05 Vde
Vin Vopor0 10 - 0.05 - 0 0.05 - 0.05
15 - 0.05 - 0 6.05 - 0.08
17 Level VoH 5.0 495 - 495 5.0 - 495 - Vde
Vi 00rVpD 10 9.95 - 9985 10 - 9.9% -
15 1495 - 1495 15 - 14,95 -
Input Voltage® 0" Level ViL vde
Vg - 4.5 01 0.5 Vac) 50 - 15 - 2128 v - 18
(Vg 90ort0 Vdc) 10 - 30 - 4,50 3o - 10
Vg 13500 15 Vdc) 15 - 40 - 675 40 - 40
1" Level] VM
(Vg * 0.50r 45 Vacl 5.0 s - 35 2.75 - 35 - Vdc
tvg - 1.0 0r 9.0 Vol 10 70 - ) 550 - 7.0 -
Vo - 150¢13.5 Vdc) 15 1.0 o 1.0 8.25 - 11.0 -
Output Drrve Current (AL Device) 10M mAdc
(VoM = 2.5 Vac) Source 5.0 -12 - -10 -7 - -0.7 -
Vo * 4.6 Vdc) 50 -0.25 - -0.2 -0.36 - -0.14 -
- (VoM = 95 Vac) 10 -052 - 0% -09 - -03% -
iVonu = 13.5 Vdc) 15 -1.8 - -1.5 35 - -1t -
VoL » 0.4 Vec) Sink oL 5.0 0.64 - 051 0.88 - 0.36 - mAde
tvgL = 0.5 Voc) 10 16 - 13 2.2% - 09 -
VoL~ 13 Vdc) 15 42 - 34 88 - 24 -
Output Drive Current {CL/CP Devca} IOH mAdc
(Von =25 Vdc) Sourcs 50 -1.0 - -08 -1.7 - -06 -
Vo = 48 Vo 50 02 - -016 -0.36 - -0.12 -
vop = 9.5 vac) 10 -05 - f 04 -09 - -03 -
‘VOH"3-5 Vdc} 15 -1.4 - -1.2 -35 - -1.0 -
(VoL = 0.4 Vdc) Sink 1oL 50 052 - 044 0.88 - 0.36 - mAdC
{vgy = 0.5 Vo) 10 13 - 1.1 225 1 - 69 -
VoL = 1.5 Vde) 15 38 = 3.0 88 - 24 -
Input Current (AL Device) Yin 15 - +01 - +0 0000t | 01 - $10 nAdc
input Current (CLICP Dewwcs) lin 15 - £03 - 1000001 | 203 - 210 wAdc
input Capecitance Cin - - - 50 75 - - of
Vin= 0
Ourescant Current (AL Device) 00 5.0 - 50 - 0010 50 Z 150 wAdc
{Per Package) 10 - 10 - 0.020 10 - 300
15 - 20 . 0.030 20 - 600
Qurescens Current (CLICP Devcce) 100 50 - S0 - 0.010 50 - 7% pAde
{Per Package} 10 - 100 - 0.020 100 - 750
15 = 200 - 0.030 200 - 1500
Total Supply Current®°?t T 50 iy (194 pA/RH2) ¢ Ipp LY
{Dynsmic plus Quiescent, 10 Iy = (381 uAfkHzZI 1 ¢ inp
Per Package) 15 Iy« 1652 pAMRHZI I ¢ iDD
{Cy = 50 pF on sil outputs, sl
bufters swiicheng)

*Trow * ~55°C for AL Device, -40°C for CLICP Device.
Thigh = +125°C tor AL Devics, +85°C tor CL/CP Dewce.
aNoiss immunity soecified for worst-case input combination.
mmm'ubou"l”md"o"lwd'1.0Vd:minﬁvoo =8.0Vde ‘
2.0Voe min ® Vpp = 10 Vde
2.8 Vde min @ Vpp * 15 Vde
ﬂodcmmwoﬁaw'vwmtnlmuhu then 50 pF:
HACL) = (B0 pF) + 4 x 10-3 {c,_ ~B0} VpD!
where: 17 ia in nA (per peckage), C_in pF, Vpp in Vde, snd f in kHz is input frequency.
5 The formulas given are for the typicst characteristics onty st 25°C.

mhmwmwwmmlmmﬁolm domnqoou-tohbhmxlevonmovmﬁefhm;w,hh.d-
memunkmmmbwmmumnmhw then maximum rated voltages 10 this high Im-
pedance circuit. For proper opersti il ‘"IMVmude'btwﬂn'llh.dtOM'"Vss‘NhorVM)
< Voo- "
Unused inputs must shways be thed ton-oof'opllouloglcvonmwh.u..mmvvsgovvopl.
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MC145628

SWITCHING CHARACTERISTICS® (Cy ~ 50 pF, T ~ 25°C)

Characteristic Symbol Voo Min Typ Max Unht

Output Rise Time [3 (1Y) o~
TN ~ (3.0 ne/pF) Cy + 30 ne 50 - 180 360
ITLH = 15ns/pFICL +16ms 10 - «° 180
triH = (L.ins/pFICL ¢+ 10me 15 - 65 1%

Output Fall Time TTHL ns
tTHL = (1.5 ns/pF) Cy + 25 s 80 - 100 200 —_
tTHL ® (0.75 ns/pF) Cy + 125 ms 10 - 80 100
tTHL = 055 mpFICL + 05 15 - 40 80

Propegetion Delay Time tPLH, s
Clock 10 Q . PHL

PLH, teiiL = (1.7 ne/pF) C ¢+ 516 ne 50 - 600 1200
WLH, e ~ (066 ns/oFICL ¢+ 217 s 10 - 250 800
L, tPHL " (0.5 ns/pFI C + 145 ns 15 - 170 340
Clock Pulse Width T OWWH 6.0 600 300 - ns
{50% Duty Cyctle} 10 220 110 -
15 150 % -
Clock Pulse Frequency fel 8.0 - 19 1.1 MHz
10 - 88 30
. 15 - 8.0 4.0
Data 10 Clock Setup Time teutl) 5.0 -20 ~-120 - ns
10 -10 -84 -
15 0 -60 -
taus(0) 8.0 -20 -1 - L
10 -10 -58 -
15 0 -48 -
Dsts 10 Clock Hold Time Win 5.0 350 263 - ns
10 165 108 -
15 185 100 -
thio} 8.0 350 267 - ny
10 200 140 -
) 15 140 93 -

The formuls given is for the typics! characteristics only.

FIGURE 1 - POWER DISSIPATION TEST CIRCUIT AND WAVEFORMS

Tvoo
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MC 14562B d

TIMING DIAGRAM

[ JL)
No's = Putes 1 puise 16 b Putse 324 FPutse 128

ca s\ N\ N\ NSNS S
oewiniz /TN g i
oree .. S\ -
032 12 . - Van
o 2 . . - /N

AC TEST WAVEFORMS

‘-——-'w- 16 ——t———Putes n——-l

Clock

Daw In

¥ Vss
o 10} -<l-——~ |
(o}
45 v
0% oo
ale 2% 1on v
- s$s
e — ML
*
Putee } ——etfe— Putre 2 Pulse 18 —=to—— Pulse 17
. Voo
Clecn 80% so% . 80%
= vgs
wH — WL

Voo
Dets In BO% BO%
- - Vss
teuit)

— I'.“'

Voo
Qe o 90%
10%

- Vss
LN — THL

Note: The remaining Dats-8it Outputs (032, Q48, Q64, Q80, 096, Q112 and Q128) will occur ot
Clock Pulse 32, 43, 84, 30, 96, 112, 128 in the 1ame reletionship 83 Q 16.
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@ MOTOROLA MC140248

—

:
CMOS SS!

{LOW-POWER COMPLEMENTARY MOS!

SEVEN STAGE RIPPLE COUNTER

The MC 180248 is 8 seven stage ripple counter with ghort props-

gation delays and high maximum clock rates. The Reset input has SEVEN STAGE
sxandard_noisa immunity (typically 45% of VpD). however the
Clock input bas increased noise immunity due t0 Hysterrsis, with no RIPPLE COUNTER

maximum Clock input rise or fall time. The output of each countef
stoge is buffered. —
Quiescent Current « 5.0 nA/package typical @5Voc

[ ]
e Noise Immunity = 45% of Vpp typicat
e Diode Protection on All Inputs
® Output Transitions Oceur on the Falling Edge of the Clock Pulse
o B.MHz Operstion @ Vpp = 10Vde typical ve *
1 t
.

Exceedingly Slow Input Transition Rates may be Applied to the

Clock tnput L SUFFIX P SUFFIX

o Supply Voitage Range = 3.0 Vdcto 18 Vde CERAMIC PACKAGE PLASTIC PACKAGE

e Capsble of Driving Two Low-power TTL Loads, One Low-power CASE 632 CASE 848
Schottky TTL Lozd of Two HTL Loads Over the Rated Temper-

ature Range ORDERING INFORMATION

e Pin-for-Pin Replacement tor CDA024B MCTAXXXB sultin Dsnates

L Ceramic Packsgs
P Piaatic Peckage
A Extended Operating

MAXIMUM RATINGS (Voltages reterenced to Vss ! Ternparature Range
Rating [ svmbot Valus Unit C Limited Operating

DC Sugply Vottage [ Voo 0510 18 Vac Tempersture Rench

tnput Vi "4ge. All 1nputs Vin 05t VpD * 0.8 Vdc )
DC Current Drarn pes Pin ° 1 10 mAdc ‘_1
Operating Temperature Range — AL Device Ta -55 10 +125 %e:

CLICP Device -40 1o *85
Storage Temperature Range Teg 65 10 #150 Y
PIN ASSIGNMENT

LOGIC DIAGRAM

vop - Pn 14
vgg =Pin 7

12 n 4 3
al Q2 Qas a7 NC = No Connecton

Q3 =Pin®
Q4 = Pin 6
Qs = Pind

R Y )
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ELECTRICAL CHARACTERISTICS

Voo Tiow® 25°C Thich®
Characteristic Symbot Vde Min Max Min Typ Max Min Max Unit
Output Voitage “0” Level Vou 5.0 - 0.0 - o 0.05 - 0.05 Vde
Vin Vppor0 10 - 0.05 - 0 0.05 - 005
15 - 0.05 - 0 0.05 - 0.05
17 Level vVou 50 495 - 495 5.0 - 4.95 - Vdc
Via OorVpp 10 9.95 - 995 10 - 9.95 -
R 15 1495 - 14.95 15 - 14.95 -
1nput Volitage* 0" Levet Vie Vde

(Vo - 450005 Vac) 5.0 - 15 - 2.25 15 - 15

Vg 9.00¢ 1.0 Vdc) 10 - 30 - 4.50 3.0 - 3.c

ivo * 135 0or 1.5 Vacl 15 ~ 40 - 6.75 4.0 - 40

“1level| Vi

(Vo * 0.5 0r 45 Vac) 50 35 - 35 2.75 - 35 - Vde

(Vo * 1.0 60 9.0 Vde) 10 1.0 - 70 5,50 - 7.0 -

(VO = 1850 13.5 Vac) 15 n.o e 10 8.2% - 11.0 -

Output Deive Current (AL Device) oM mAdc

(Vor = 2.5 Vdc! Source 50 -12 - -1.0 -1.7 - -0.7 -

{(VOH = 4.6 Vac) 5.0 -0.25 - 0.2 -0.36 - -0.14 -

(VoK * 9.5 Vo) 10 -0.62 - 0.5 09 - 038 -

(Von = 13.5 Vdc) 15 -18 - -1.5 -3.5 - -1.1 -

VoL » 0.4 Vac) Sink oL 5.0 064 - 0.51 0.88 - 0.36 - mAde

VoL = 0.5 Vac) 10 1.8 - 13 2.25 - 09 -

(Vog = 1.5 Vdc! 15 42 & 34 8.8 - 24 -

Output Drive Current (CL/CP Device} lon mAdc

(VoK * 2.5 Vdc) Source 50 -1.0 - 0.8 -1.7 - 0.6 -

VoK = 4.6 Vac) 5.0 -0.2 - 016 ~0.36 - -0.12 -

(VoH = 9.5 Voc) 10 05 - 04 -0.9 = -03 -

Vou = 135 Vac) 15 -1.4 - -1.2 =35 - -1.0 -

(VL = 0.4 Vo) Sink oL 5.0 0.52 - 0.44 038 - 0.36 - mAdc

{Vop = 0.5 vdcl 10 1.3 - 1.1 2.25 - 0.9 -

(VoL = 15 Vex) 15 16 ) 0 88 - 24 -
inputCurrent (AL Devcel lin 15 - 0.1 - £0.0000% | £0.1 - 1.0 uAdc
1nout Current (CL/CP Devicel liny 15 - $03 - :0.00001]| 203 - 21.0 nAdc
Ingut Capacitance Cin - - - $0 7.5 - - oF

Vi * 0
Qusescent Current (AL Device) Ipp S.0 - 5.0 - 0.008 50 - 150 uAdc

(Per Package) 10 - 10 - 0.010 10 - 300

15 - 20 - 0.015 20 - 600
Quurscent Currant (CLICP Devicel Do 50 - 20 - 0.005 20 - 150 nAdc
{Per Packagel} 10 - 40 - 0.010 40 - 300
15 - 80 - 0.018 80 - 600
Total Supply Current® 1 g 5.0 t7 =031 wA/KHZ} 1 ¢ IDD uAde
(Dynamic plus Quiescent, 10 1T *(0.80 sA/kHa) t ¢ IDD
Per Package} 15 t1 =(089 wA/RMH2) 1 ¢ IDD
{C * 50 pF on it outputs, att
butfers switcheng)

*Tiow - -55°C for AL Device, 40°C for CL/CP Devic.

Thugh © *1259C tor AL Device. +85°C for CL/CP Devics.
~Morse immumity 1Decilied l0r worsi Case MUt COMbINSTIon,

Nowe Margen tor both =1 and 0" level = 1.0 Ve min @ Vpp * 5.0 Vde
20Vacmin@® Vop = 10 Vde
2.5Vocmin @ Vpp * 15 Vo
1To calculate Totet suppiy current st oeds other then 50 pF.

1TICL) = 17150 pF) + 1 = 10-3 (T -60) Vot

whare' 17 1 in uA lper package), Cy in pF, Vo in Vdc, and ( in AM2 is inpus frequency.
°*The lormuiss gevon sre tor the typical charsctaristics only at -

This device h drcuitry to pr

the inputs sgeinst damage dus to high static voitages or slectric tinkfs; however, It is sd-

vissd thet norimet precautions be taken to swoid spplication of sy voltage higher then meximum rated voitages to this high im-
pcdumdrwit.memlgnhhmtmthkumwumwvs<Nhuvw‘)

< Vpp-

Unwsed Inputs must shways be tied to sn sppropriste logic voitage level (s.g., sither Vs or Vppl.




MC14024B

SWITCHING CHARACTERISTICS® (C_ - 50 pF, TA = 25°C)

Charscreristic Symbol Voo Min Tve Msx Unit
Output Rise Time TTLM ns
tTLN = (3.0 ns/pF) C * 30 ns 50 - 180 360
trLm = 115 mUpFICL e 15 m 0 - 90 180
tpumM = (1.1 ns/pF) C L+ 100 15 - 65 130
Output Fall Time TTHL ns
tTHL = (15 m/oF) CL +25m 5.0 - 100 200
tyHL = {0.7S m/pF)IC L+ 125m 10 - 50 100
tTHL = 10.55 na/pF} C +9.5 1 15 - 40 80
Propagation Delsy Twme PLH, ns
Clock 10 Ot PPHL
tpLH, PHL = (1.7 ns/pF) Cy + 295 ms 50 - 380 600
LK, 1PHL © (0.66 ns/pF} Cy + 117 s 10 - 150 30
LM, toHL = (0.5 m/pFI C +85m 15 - 110 175
Clock 10 Q7
PLH, 1PHL = 11,7 m/pFI C + 915 e 5.0 - 1000 | 3000
tPLH, tPHL ® 10.68 ns/pF) C;_ +» 367 ns 10 - 400 750
LM, tPHL = (0.5 n/pFI Cy + 275 m 15 - 300 565
Reset 10 Qp
LM, tpHL = 1.7 m/pFl G + 415 m 5.0 - 500 800
PLK, tPHL = 10.66 m/pF) Cy + 217 s 10 - 250 400
PLH, WPHL * 10.5 m/pF) Cy_ + 155 m 15 - 180 300
I Clock Pulse Width twH 5.0 500 200 - ns
10 165 60 -
15 125 40 -
Aeset Pulse Width 1 wH 50 600 375 - o
10 350 200 -
15 260 150 -
Reset Removsi Time P 5.0 625 250 - n
10 190 7% -
15 145 50 -
Clock tnput Rise and Fall Times TTLH, TTHL 5.0
10 No Limit
15
Input Putse Frequency 1o 5.0 = 25 1.0 MHz
10 - 8.0 30
15 - 12 40

® The tormula given is for the typical cherscteristics only.

TRUTH TABLE
CLOCX RESET STATE
. ] o No Chenge

] ] Al Outputs Low *
1 o No Chenge
1 l Al Outputs Lew

_/_ 4] No Changs

_ 1 Al Outouts Low

TN ] Advence One Coum

TN 1 All Outputs Low




MC14024B

FIGURE 1 — TYMCAL OUTPUT SOURCE FIGURE 2 - TYPICAL OUTPUT BINK
CHARACTERISTICS YEST CIRCUITY CHARACTERISTICS TEST CIRCUIT
Voo VoL * Vout Voo Vo " Vouy
VYoo
C Qn 3
R fon oL
.
Envernel Exvernat

CountQ 08 Vss '°“"" Vgs Power
109ic *1°* tovel. Supply

Suopty

FIGURE 3 - rOWVER DISSIPATION TEST CIRCUIT
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@ MOTOROLA

MC14518B
MC145208

DUAL UP COUNTERS

The MC145188 dual BCD counter and the MC 145208 dual bi-
nary counter are constructed with MOS P
enhancement mode devices in a single monolithic structure, Each
consists of two identical, independent, internally synchronous 4.
stage counters. The counter stages are type D flip-flops, with inter-
changeable Clock and Enable lines for incrementing on either the
positive-going of negative-going transition as requ
ing multiple stages. Each counter can be cle
level on the Reset line. In addition, the MC 145188 will count out of
alt undetined states within two clock periods.
MOS up counters lind primary use in multi-stage synchronous of

ripple counting applications requiring low power dissipation and/or

tigh noise immunity.

Noise Immunity = 45% of Vpp typical
Diode Protection on All Inputs

Low Input Capacitance = S.0 pF typical

6.0 MHz Counting Rate

® Capable of Driving Two Low-power TTL Loads, One Low-power
Schottky TTL Load or Two HTL Loads Over the Rated Temper-

ature Range

<hannel and N-channel

These complementary

Quiescent Current = 5.0 nA/package typical @ 5 Vdc

Supply Vohage Range = 3.0 Vdc 10 18 Vdc

tnternally Synchronous for High Internal and External Speeds

Logic Edge-Clocked Design — Incremented on Positive Transition
of Clock or Negative Transition on Enable

ired when cascad-
ared by applying  high

CMOS MSI

{LOW-POWER COMPLEMENTARY MOS)

DUAL BCD UP COUNTER
{MC145188)
DUAL BINARY UP COUNTER
(MC145208)

L SUFFIX
CERAMIC PACKAGE

P SUFFIX
PLASTIC PACKAGE

CASE 820 CASE 848

ORDERING INFORMATION

MAXIMUM RATINGS (Voltage: referenced to Vss)

Rating Symbol Value Unit
OC Supply Voltage Vob -0.5t0 *18 Vde
taput Voltage, Alt inputs Vin 05t Vpo * 0s Vde
DC Current Drain per Pin 1 10 mAdc
Operating Temperature Range — AL Device Ta -55 10 *125 °c
CL/CP Device -40 10 +85
Storage Temperature Rangs Tag -65 10 +150 °c

TRUTH TABLE

CLOCK | ENABLE | RESET ACTION
el 1 o Increment Counter
[ T\ ) Increment Counter
hn O X o No Change
X e [} No Change
v (] 0 No Chenge
M . 0 No Change
x x 1 Qo thru Q3= 0

X = Don't Core

MCIEAXXXE Suttin  Denotes
& L Ceramic Package
P Plestic Package
A Extenced Opersting
Tempaerature Range
C Limited Operating
Temperasture Range
BLOCK DIAGRAM
Clock Qo 3
1 .
Qal 4
C
2 Q2 L
Ensbte a3 Py
R
7 0——
Clock Qo0 "
9
a 12
c
10 Q2 3
Enabie a3 14
R
18 O—

Voo = Pin 16
vgs ® Pin 8

This devics containg Cucurtry 10 protect the
inputs sgest demage due to high static voit-
ages or siectric fields: Nowever, 1t is advived
thet normal precautions be taken to avoid
application of any voltage higher then mex-
mum rated voltages to thr ™oh impedence
circust, For proper operaton it n recomenended
that Vi, and Vot be connrsined to the rangs
Vgg € (Vi of Vout! € YDO-

Unused nputs must ahways be ued to a0
appropriats logic voltege level (2.9., 0ither Vg
or Vpo)-




MC145188 e MC145208

ELECTRICAL CHARACTERISTICS

Voo Tiow" 25°C Thigh'
Cheractaristic Symbot Vde Min Max Min, Tye Max Min Max Unit
Output Voltage 0" Lewt VoL | so - 0.05 - [ 0.05 - 0.05 vde
Vin* VoD O/ 0 10 - 008 - 0 008 - 0.0%
15 - 0.05 - 0 0.0% - 0.05
1" Level VoH 50 495 - 495 6.0 - 495 - Vdc
Ve =00rVpD 10 995 - 995 10 9.95 -
15 14 9% - 14 .95 15 14,95 -
Input Voltege® “Q” Level Vit Vdc
Vg - 45 0 0.5 V&) 50 - 15 - 225 15 - 15
vg =9.00r 1.0 Vel 10 - 30 - 450 3.0 - 3.0
(Vo = 1350r 1.5 Vac) 15 - 40 - 6.75 40 - 40
1 Level] ViH
(Vo*0b60r4S Vdc) 50 3s - 35 275 - 35 - Vde
tvg 1.0 0r 90 Vacl 10 70 - 10 5.50° - 2.0 -
(Vo = 1.6 or 13.5 Vdc) 15 1.0 = 110 825 - 1.0 -
Output Orive Current (AL Device) 1oH F mAdc
(VoW = 2.5 Vdel Source 50 -12 - -1.0 -1.7 - 0.7 -
{Vow = 4 6 Vacl 50 |-075 ~ 02 | 036 - -014 -
(Vou = 95 vac) 10 -062 - 05 09 - -038% -
(Vou = 135 vdc) 15 -18 - -1.5 -5 - -1 -
(VoL * 04 Vac) Sink oL 5.0 064 ¥ 051 0.88 % 036 - mAdc
(VoL = 0.5 V! 10 16 . 13 2.25 - 09 -
(Vor * 15 Vel 15 42 - 34 88 - 24 -
Dutput Orive Current (CL/CP Devecel tOH mAdc
(VoM = 2.5 Vac! Source ~ 50 -1.0 . o8 1.7 - 06 -
(VoH = 46 vacl 50 ~02 - -0 16 -0 36 - -0.92 -
(VoH =95 Vdel 10 -05 - 04 -0.9 - -0.3 -
(VoK = 13.5 Vac) 15 -1.4 - -1.2 -35 - -1.0 -
(VoL = 0.6 Vdcl Sink ot 50 052 L 04e 088 = 0.36 - mAdc
(Vo = 05 vacl 10 13 - 1.1 225 - 09 -
(Vo = 1.5 Vec! 15 36 - 3.0 88 - 24 -
Input Current (AL Devicel lin 15 - 101 - £0.00001 | :01 - 210 wAdc
Input Current (CL/CP Devicel I 15 - 103 - +0 00001 { 103 - 110 uAdc
Input Capacitance Cin - - - - 5.0 15 - - of
(Vi = O} Yol 7\
Qurescent Current (AL Device) 100 50 - 50 - 0.005 5.0 - 150 wAdc
(Per Package! 10 - 10 - 0.010 10 - 300
15 20 - 0015 20 - 600
Quiescent Current (CL/CP Device) oo 50 - 20 - 0.005 20 - 160 uAdc
{Per Packagel 10 40 - 0.010 40 - 300
15 -~ 80 - 0.015 80 - 600
Total Supply Current®*t ir 50 iy~ (06 wAlRH2} 1+ IpD sAdc
(Dynamic plus Quiescent, 10 Iy=02 wAfKH2Y 1 ¢ 1pD
Per Package} . 15 fy= (1.7 wAlkHZY ¢ 10D
ICy_ = 50 pF on &t outputs, sl
butfers switching]

*Tiow = -58°C for AL Device, —40°C for CL/CP Dewice.

Theoh = +125°C for AL Device, +85°C for CL/CP Dewce.
aNoise immunity specified for worstcase inputl combnation

Nose Margin tor both “1" and 0" levet ~ 1.0 Vdc min@®Vpp * 5.0 Vdc
2.0 Ve min @ Vpp = 10 Vde
2.5 Vdc min @ Vpp = 15 Vdc

1To catculate totsl supply current st ioads othes than 50 of

17(CL) = 17150 pF) #21x 10-3 (C_ -50} Vpo!
where: 1T is in A (per packege), Cy m poF, Vpp in Vdc, and 1 in kHz is input trequency.

«*The formutas given are for the typicel charsctermstics only 8t 25°C.

.



C14518B @ MC14520B

SWITCHING CHARACTERISTICS® icy_ =60 pF, Ta = 25°C)

Al Types
Charsctarintic Symbot Vpo Min Typ Mex Unit
Output Rise Time ' TTLH ne
ITLH = (30 nu/pFICL+30m 5.0 - 180 360
tTLH = (1.5n/pF) C_ ¢ 15 s ; 10 - 90 180
tTLH = (1.1 m/pFI C + 10 s 15 - 65 130
Output Fall Time TYHL ns
trhg ~ (15 mlpF) Cy +25m 5.0 - 100 200
TTHL = (0.75 na/pF)C ¢ 125 ™ 10 - 50 100
tTHL = (0.55 ns/pF) C ¢+ 9.5 ns 5 - 40 80
Propagstion Delsy Tims WM. ns
Clock to O/Ensble to O PHL
PLM. WPHL = (1.7 m/pF) Cp + 215 ™ 50 - 280 560
tpLH. tpH = 10.66 r/pF) C 497 e 10 - 1% 230
tpLM. tprL = (0.5 na/pF) C+ 75 e 15 - 80 160
Resst 10 Q ne
tpLM. BHL = (1.7 na/oF) C + 265 ns 5.0 - 330 650
tPLH. tPHL = (068 n/pFI Cy + 117 10 - 130 230
tpLH. tPHL, = (0.68 m/pF) Cy_ ¢+ 95 ns 15 90 170
Clock Pulze Width WH 5.0 200 100 - ns
wi 10 ° 100 50 -
15 70 35 -
Clock Pulse Frequency g 5.0 - 2.5 15 MH2
10 - 6.0 30
i 15 1 8.0 40
Clock or Ensbis Rise snd Fail Time TTHL, TTLH 5.0. - - 15 Hs
10 - - 5.0
15 - - 40
Ensbie Puise Width WHIE) 50 440 220 - ny
10 200 100 -
4 15 140 70 -
Reset Pulse Width WHIR)" 50 250 125 - ns
10 110 55 -
18 80 40 -

FIGURE 1 — POWER DISSIPATION TEST
CIRCUIT AND WAVE FORM
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MOTOROLA

H SENMICONDUCTOR B s e S Sy
TECHNICAL DATA .

i H11A1

6-Pin DIP Optoisolators ' thru
Transistor Output H11AS5

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
® Economical ' TRANSISTOR QUTPUT

¢ High Input-Output Isolation Guaranteed — 7500 Volts Peak

o UL Recognized. File Number £54915

e VDE approved per standard 0883'6.80 {Certificate number 41853}, with additional
approval to DIN 1EC380'VDE0BO6, IEC435VDEO80S, IECE65'VDE0860, VDE110b, covering
all other standards with equal or less stringent requirements, including IEC204:
VDE0113, VDEO160, VDE0832, VDEOE33, etc. " 83

e Special lead form available {add suffix “T" to part number) which satisfies VDEOBB3:
€.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 (T4 = 25°C unless otherwise noted)
. T o
l Rating J Symboli { Vailue I Unit ] SCHEMATIC
INPUT LED
Reverse Vohage VR 3 Volts
-
Forward Current — Continuous IF 60 mA
LED Power Dissipation @ Ta = 25°C Pp 120 mw 1 ————at
with Neglgible Power in Output Detector 5 E
Derate above 25°C ¢ 1.41 mw C T ;
Ao Y
QUTPUT TRANSISTOR : | a5
Cotlector-Eminter Voltage VCEO 30 Volts K :; L
Emuttar-Collector Vouaée Veco 7 Volts 3o
: Collector Base Voltage vceo 70 Volts
Collector Current — Continuous Ic 150 mA
Detecror Power Dissipation @ Ta = 25°C Pp 150 o
with Neghgible Power in Input LED ¥ LED ANOOE
Derate above 25°C 1.76 mW=C 7 LED CATHODE
E— INC
TOTAL DEVICE € EMITTER
isolation Surge Voltage (1) Viso 7500 Vac $ COLLECTOR
{Peak ac Vo'tage, 60 Hz, 1 sec Duration} § BASE
Total Device Power Dissipation @ Ta = 25°C Pp ] mwW
Derats above 25°C 2.94 mwW=C
Ambiemt Opersting Tempersture Range Ta ~5510 +100 *C
Storage Temperature Range 7::9 -55t0 - 150 ‘C
Soldering Temperature (10 sec, 1716” from case) Tsol 260 C

{1, isolation surge vohage is an internal device dietectne breakdown rating. )
For this test, Pins 1 and 2 sre common, and Pins 4, 5 snd 6 are common
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H11A1 thru H11A5

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

[ Characteristic Symbol | Min | Ty [ wax | ume ]
WNPUT LED )
Forward Voltage (i = 10 mA, Ta = 25°C) \'73 —_ 115 1.5 Volts
Ta = ~565C — 13 4 -—
Ta = 100°C — 1.05 -
Reverse Leaksge Currant (VR = 3V} R - ()] 10 pA
Cepacitance (V = OV, f =1 MHz} Cy —_ 18 -— pF
OUTPUT TRANSISTOR
Collector-Emitter Dark Current {VCg = 10 V) Ta = 25°C Iceo - 1 50 nA
Ta = 100°C - 1 - A
Collector-Base Dark Current (Vcp = 10 V) Ta = 25'C IcBo - 0.2 20 n/
Ta = 100°C ’ - 100 -
Collectdr-Emitter Breakdown Voltage {ic = 10 mA} V(BRICEO 30 45 - Volts
Coliector-Base Breskdown Voltege {ic = 100 #A) V(BR)CBO 70 100 — Volts
Emitter-Coltector Breakdown Voltage (I = 100 nAl V(BRIECO 7 78 —_ Volts
DC Current Gein {ic = 5 mA, Vcg = 5VI heg —_ 500 - -
Collector-Emitter Capacitance {f = 1 MHz, Vcg = 0 V) Cce - 7 - [-13
Collector-Base Capacitance {f = 1 MHz, Vcg = 0 V) Cca - 19 - of
Emitier-Base Capacitance {f = 1 MHz. Vgg = ow Cep - 9 ] - pf
COUPLED
Output Coltector Current (I = 10 mA, Vcg = 10 V) H11AY Ic |3 12 - mA
H11A2.3 2 7 -—
H11A4 1 ] -
H11AS 3 ? -
Coltector-Emitter Saturation Voltage {ic = 0.5 mA, ig = 10 mA} VCEisat) — 1 04 Vohs
Turn-On Time {If = 0 mA, Vee = 0V R = 100 2, Figure 11} ton - 28 bl us
Turn-OH Time {lf = 10 mA. VcC = 10V, Ry = 100 1, Figure 11) to# - 4% - us
Rise Time (I = 10 mA, Vge = 10V, Rp = 100 0, Figure 11} e _ 12 —_ us
Fall Time (if = 10 mA.Vge = 10V, Ry = 100 1, Figure 11) 1§ — .3 — ps
1solation Voltage (f = 60 Hz, 1 = 1 sec) Viso 7500 — - Vacipk)
tsolation Resistance (V = 500 V) RiSO 1wt — - 0
Isolation Capacitance {V = O vV, f = 1 MHz) Cis0 — 0.2 —_ pf
TYPICAL CHARACTERISTICS
2 T YT T PTT & WE T3 -FSSEEIEIEas
| om - ULSE ONLY 8. B e aEEES : =EE:
s PULSE OR DC dY g [ woaaz: -1 o ;
1S A S 5. - 0mA ] s
g ] s 3 ! I et L '. M'/
o v E b ymmgmanmbets s
Q16 T g e 3EIs T
= ’ 4 3 rane 2 v4
I 3 % - : 1t i — 3 {4 = T
y i Vi . ot
21¢ Paiiy . £ S AT T T
< 1 / 1 t 1 TH—T
Z 1. -m¢ - a3l 4 R e e et e
© b4 3 P TR et
Tu T L] L 8 [EEEIEES :
> 5T 1N ” B T 7 ) B0 UM
= R et o e tn—
1 A2 ee ° oo pon 8983 11
1 10 100 1000 14} 0t 1 ? s ® x L]

I, LED FORWARD CURRENT {mA}

Figure 1. LED Forward Voltage versus Forward Current

4 LED INPUT CURRENT ImA

Figure 2. Output Current versus input Current
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H11A1 thru H11AS
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H11A1 thru H11A5
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4N25, 4N25A, 4N26, 4N27, 4N28

ELECTRICAL CHARACTERISTICS (Ta = 25°C uniess otherwise noted)

| Characteristic [ Symbot | Mim | Tyvp | Max | Unh R
NPUT LED
Forward Voltage (i = 10 mA} Ta = 25°¢C V¢ - 118 16 Vokts
Ta = -55°C - 13 —_
Ta = 100°C — | 1.05 -— -
Reverse Leskage Current (Vg ~ 3V} R — -— 100 pA
Capacitanés {V « OV, { = 1 MHz) Cy - 18 - of
OUTPUT TRANSISTOR
Collector-Emitter Oark Gurrent 4N25.254.26.27 iceo - 1 50 nA
(Veg = 10V, Tp = 25°C 4N28 — 1 100
(VCg = W0V, Ta = 100°C) Al Devices iceo — 1 -_— pA
Collector-Base Dark Current (Veg = 10 V) Icso - 0.2 - nA
Collector-Emitter Breakdown Voitage (Ic = 1 mA) V{BRICEQ 30 45 - Votts
Collector-Base Breakdown Voltage (ic = 100 wA) V(BRICBO 70 100 - Volts
Emitter-Collector Breakdown Vohage (Ig = 100 uA) V(BRIECO 7 7.8 —_ Volts
DC Current Gam {Ic = 2 mA, Vcg = 5 V) hfE - 500 - -
Collector-Emitter Capacitance {f = 1 MHz, Vcg = 0) Cce - 7 -— pF
Cottector-Base Capacitance {f = 1 MHz, Vcg = 0) s — 19 - pF
Emitter-Base Capacitance {f = 1 MHz. Vgg = 0) Cgp - 9 — pf
COUPLED
Output Collector Cusrent {If = 10 mA, Vcg = 10 V) ic mA
4N25.25A,26 2 7 -
4N27,28 1 5 —_
Collector-Emitter Saluration Voltage (ic = 2 mA, ig = 50 mAl VCE(sat) - 0.15 0.5 Volts
Turn-On Time {if = 10 mA Vee = 10 V. R = 100 ) ton -— 28 - K1s
Turn-Off Time (If = 10 mA, Vge = 10V, Ry = 100 1} totf — 45 - us
Rise Time (If = 10 mA, Vcc = 10V, R = 100 (1} % - 12 -_ s
Fall Time (if = 10 mA, Vce = 10 V. Ry = 100 ) Y - 13 -— us
Isolation Vohage {f = 60Hz, t = 1 sec) Viso 7500 — - Vac(pk)
isolation Resistance (V = §00 V) Riso 1011 - - 4}
Isolation Capacitance (V = OV, { = 1 MHz} Ciso —_ 0.2 — pf
TYPICAL CHARACTERISTICS
? e R AU 4 & W=
| - = == PULSE DY 1A B = 3 2
O st /i 3 [ NORMALZED 1O
78 g T = 0o
-gd Z . 3 —
-
Y 1’ = !
Q16 H &
§ 217 4 3 2
A "% pd
e = afill, 4 E T //
PR S RIS = A Ly z 0 = St
e L7111 ' e 7 =
£\ =< »” g 12
i
-1 It
R licIle S [ idm
1 1° 100 1000 oot - [ 1] 1 2 - 8 10 x S0

Is. LED FORWARD CURRENT (mA)

Figure 1. LED Forward Voltage versus Forward Current

1. LED INPUT CURRENT {mA}

Figure 2. Output Current versus Input Current




4N25, 4N25A, 4N26, 4N27, 4N28
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4N25, 4N25A, 1N26, 4N27, 4N28
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