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start

Detect Red trig
=17

Y ¢
L 4

Count Red time , no disptay

Save Red time to “Tred”

™
-

h 4

Detect Green trig
=17

Y
h 4

Count Green time , no disptay

Green trig
=07

Detect Red trig
=19
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7

Load “Tred’; ,show count
down display

!

Red trig = “0” and
“Tred” =07

Y

h

No display for Yellow trig

Fd

Detect Green
trig ="1"?

Load “Tgreen” ,show
count down display

”
-

h
G*reentrig\ N

‘509’ f)

=
WA 9.1 Flowchart Iaanaifiswlisunsuluniaaiugu
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28u1e Flowchart

y K S e Ay o e d o dd
Initial Port:  GEnanmisutiuanaimieliwefaausnidiansaiussasuiiiesdas
161

Pre_main:  1udui i Detect drynyrnstumsualdilenifafuaninivaanlung

uamd Musauarlnid@en InaludiutiazdlisintsTodanisiuusasngls

¢ 5uannis Detect dyaunadvunsindhunvideds Sr8dynnlunaidaunfaz
3
detect laaagan “1” usid detect laasaan “0" uaasdnwnrifsliddynyaivueg

vinunfitdaudanig detect dynylunssaliaundiasianandn 1"

® ia detect lwaaaan “1" uda S unNmiunan SuRaGENTUan 1, 2, 3. Gag'll
(3

2 ' &
aundnay detect faaaadn “0" idmfiaz@uganieviu B9 luanetiuna 1 afsfiay

[EAn1gtiaaaanaaan “0” lusae
® |ia detect 19089aN “0” AazifuAinimduna i lusiaulsde “Tred” danatinagudla

Junan1dls 90 Tawindu 90 Funfiuds detect lwaaaan “0" fiazifiuad 90 151uem

wis “Tred"1iuLag
> s | el o o ol o e
- amsiuindwRefuiud iy odaniude

® Detect AynyrnsIi@iandndwnvizads dildyradinid@aadhunfas detect 1aa
i
agAn 1" WAt detect 1aaaadn “0” uaasiranseidaldfidnnnlw@aodun il

idfAnng detect drynyadlwidaaselilaundiaziaasadn “17

* iila detect 1naagAn “1” udIWBNNITLLAY TuARGTIAN 1, 2, 3..... Baelyl
qUNINAY detect LABAaAN “0” Lﬁquqﬁqzﬁuqmnﬁ?ﬁu A muslunm 1 afifas
danisifeasinaadn “0" lusne

o ila detect 13aaedn “0" flazifuAn LA i lufulsde “Tgreen” Finaeinigu
datinan1UlE 100 Sawindu 100 FunTiuda detect laaaadn *0" RazifiuAn 100
¥ lusuls “Tgreon thuaa

9r
- anziienufuimaiusesdyynWidasuasinualsudn
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Main: iiiugaudrdnylunistadanisiunatuuunesvdsasdyyiniWuasaz Wil

IiAuSlusouls “Tred” uay “Tgreen” AMNANAL

® Fuannis Detect Arynyrndluiuma(Red trig) drdnanited didqynndlius(Red
trig) Winufiaz detect 1988930 “17 WA detect 19aABAN “0” uanITr Al TNE
FrununlWuma(Red trig) dnunfidinwdanng detect dryryrnslums(Red trig) saldl
AUNINALLAARDRN “1”

o dlafiaedn 1" Wisnudaliiuaarnstunatsindaus “Tred” uazinnsinden
natiunatuiaeanng 7_segment(nguvaan LED Aknq) duielnuasazialadan

nN13uLDaLUaIan 90, 89, 88, 87, 86, ....., 0

° ﬁﬁn'm%ﬂﬁi'ln’wﬁudﬁmqﬁuLfam‘lur;ﬂﬂﬁﬁmmﬂmiwum(Red trig) vise laiTaewousd
Fauls*Tred" Hananwiniu 0" FawinAurndsladen “0" U 7_segment T¥ilnAn
883N “0” 294 “Tred” thanvinaein AND fusnaInnas trig dryeyndlrunsluaisdh,
&adnfilannniavinaain AND wirrugud usavindn “Tred” funns trig
dryarndtrluadusnstilinsafufiivoundulufummaiiuna i lugoy
Pre_main Lﬁ'mﬁuﬁ\"]ﬂ’\iﬁULqmﬂg’qugmﬁiﬂiﬂ

o HAnTildannnavinasAn AND wirtuuilnaasdnnlu “Tred” fuanns trig
deyandusslusnstumsafadimeuludadaluseddsunssiudsifanis detect

dryeyuliden (Green trig)

1
o o

- anuundwReruiudyguliideiae

ar R

® Detect dryrunnulni@aadndnunvads Addtyqaadlviden(Green trighdianniiaz
detect 1aaadan “1” wid1 detect 1aBaaaN “0” uaAvINTE R LRAY vulWlidien
(Green trighdnunfilWinwdanig detect #ygyrauli@ian(Green trig)sialiaundnay

lwaaaan “1”

o lailasan “1" s linandnsfunaisniouls “Tgreen” LAz NNILT9AN
nMaunasviIaanme 7_segment (ngavaan LED Adias) uielniSuaas@uledn
nsdunasunadaIn 100, 99, 98, 97, 96, ....., 0

® JinnsadNIRLdasaiunat lumslfdyyndliden(Green trig) vizalulng
aeurAdaus “Tgreen” faednuinfy “0” SaviAusndaladan 0" uu 7_segment ¥
WANRBAN “0” B89 “Tred” WINMNAEAN AND fuAnanng trig dtyeynadtnidanlu

Y 1
2zl SrARidERnnNinaadn AND wihiugue uamednanlu “Tgreen” Ausnns
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trig Arynyradiwiden luansiilinsaiud Wunduldifudinisiuman luadlugaw

1 1
Pre_main WaiiuAnsiuaaafsangmsialyl
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List p=16FB4A
; initial port
_CP_ON
_CP_OFF
_PWRTE_ON
_PWRTE_OFF
_WDT_ON
_WDT_OFF
_LP_OSC
_XT_OSC
_H8_0SsC

_RC_OS&C

_config _ XT_OSC & CP_ON & WDT_OFF

pc
status
porta
porth
cntdsp
Tred
Tgreen
temtime
temunit
temten
tembund
temshow
dhtm
dly1
dly2

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ
equ

equ

H'000F"
H'3FFF
H'3FF7"
H'3FFF’
H'3FFF
H'3FFB'
H'3FFC’
H'3FFD'
H'3FFE’
H'3FFF

0x02
0x03
Ox05
0x06
Ox1
0x12
0x13
Ox14
0x15
0x16
0x17
0x18
0x19
Ox1e
Ox1f
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start

dly3
cnt2

datshow

#defind
#define
#define
#idefine
#define

#define

loopdsp
dogtime

equ
equ

equ

equ
equ
equ
equ

equ

93

0x20
Ox21
0x22

NN O

greentrig porta,4 jinput

redtrig

clmn3rd porta,2 ;output

clmn2nd porta, ;output

clmnist

RorG

porta,0 ;output
portb,7 output

org 0x000
goto  start

bsf
moviw
movwf
clrf
bef

starts,rp0

£'00011000’

porta
portb

starts,prQ



init

premain

waitgrn

incTgrn

main

showred

clrf
call
btfss
goto
call
btfss
goto
clrf
call
btfsc

goto

call
btfsc
goto
clrf
call
incf
movfw
movwf
call
call
btfsc

goto

call
btfss
goto
movfw
movwi

bifss

portb

nodsp

greentrig

init

nodsp

redtrig

premain wait red trig
Tred

ndydsp

red;[r‘ig :

incTred

nodsp
greentrig
waitgmn :wait green trig
Tgreen
ndydsp
Tgreen,f
Tgreen
temtime
chtBCD
ndydsp
greentrin

incTgrm

showdsp

redtrig ;test red light up?
main

Tred

temtime

redtrig - testred already light up?

94



wiyl

tstred

grawt

showgm

goto
call
call
decfsz
goto
cirf
movlw
movfw
call
btfss
goto
delisz
goto
goto
bcf
movf
btss

goto

call
btfss
goto
maoviw
movwf
bifss
goto
call
call
decfsz
toto

clrf

95

tstred :;if not(red light down)
cviBCD

dlydsp

temtime,f

showred

temunit

dogtime

dgtm

showdsp :wait for red light down
rea(trig.,

grmwt

dgtm,f

wiyl

whit

status,z

temtime,f

status,z

init

nodsp ;wait for yollow light down
greentrig
grnwt
Tgreen
temtime
greentrig
tstgrn
cwviBCD
dlydsp
temtime,f
showgrn

temunit



witrd

tstgrn

chtBCD

stp1

stp2

moviw
movwfl
call
btfss
toto
decfsz
goto
toto
bef
maovi
btfss
gotd
goto

dogtime
dgtm
showdsp
greentrig
main
dgtm,f
wird
premain
status,z
temfime.f
status,z
premain

main

; TAURLR AT AR TR T AT AR

movfw
movwf
cirf
cirf
clrf
moviw
subwf
bifss
goto
incf
moviw
subwf
goto
moviw

subwf

temtime
temshow
temhund
temten
temunit
d'100;
temshow,w
status,c
stp2
temhund,f
d'100’
temshow,f
stp1

dno’

temshow,w

femtime<1007?

;if less than go to stp2
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stp3

Ip3

bifss status,c ;temtime<107
goto srp3 if less than goto stp3
incf temten,f
moviw do
subwf temshow,f
goto stp2
maovfw temshow
movwf temunit
return

’
dlydsp sreturn
movlw loopdsp
movwf ont2
call showdsp
decfsz cnt2,f
goto p3
return
ndydsp ;return
moviw loopdsp
movwf cnt2
call nodsp
decfsz cnt2 f
goto Ip6
return
nodsp rreturn
moviw d'10’
movwi temunit
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showdsp

showten

movwf temten
movwf temhund
bsf clmn3rd
moviw temunit
call dattab
mavwf datshow .
call showseg
call dly10ms
bef clmn3rd
bsf cl;"n‘ n2nd
maviw temten
call dattab
movwf datshow
bef status,z

temten =0 then no display

movf temhund,f :
btfss status,z

goto showten ;
bcf status,z

movf temten,f ;
btfsc status,z

clrf datshow ;
call showseg

call dly10ms

bef clmn2nd

bsf clmnist

moviw temhund

call dattab

movwf datshow

bcf status,z

display

it temhund=0 AND

if temhund=0 then no

98



showseg

99

;0 for common cathode 7-segment
i1 for common cathode 7-segment
;2 for common cathode 7-segment
;3 for common cathode 7-segment
;4 for common cathode 7-segment
;5 for common cathode 7-segment
;6 for common cathode 7-segment
;7 for common cathode 7-segment
:8 for common cathode 7-segment

:8 for common cathode 7-segment

movf temhund,f ;
btfsc status,z ;
clrf datshow ;
call showseg
call dly10ms
bef clmn1st
return

btfsc redtrig
bsf datshow,?
movfw datshow
mowwf portb
return
dattab  addwf pc,f
retlw b'o1110111°
retlw £'00110000’
retlw b'011011071
retlw b'01110011
retiw b'00110011’
rethw b'01011011’
retiw b'01011117°
retiw b'01100100'
rethw 011111171’
rethw b'01111101"
retlw k00001000’

;- for common cathode 7-segment
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dlytOms ;return

moviw hof  ;h'08'
movwi dly1

1 moviw h'd3 ;h'48'
movwf diy2
l2decfsz dly2,f

goto 12

decfsz diy1,f

goto “H

return

dly sreturn
maovlw h'fo"

movwf dly3

I3call dly10ms
decfsz dly3,f

goto I3

return

end
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®

2N3055
MJ2955

COMPLEMENTARY SILICON POWER TRANSISTORS

s STMicroelectronics PREFERRED
SALESTYPES
» COMPLEMENTARY NPN-PNP DEVICES

DESCRIPTION

The 2N3055 is a silicon Epitaxial-Base Planar
NPN transistor mounted in Jedec TO-3 metal,
case.

It is intended for power switching circuits, series
and shunt regulators, output stages and high
fidelity amplifiers. r

The complementary PNP type is MJ2955.

INTERNAL SCHEMATIC DIAGRAM

Co (TAB) Co(TAB)
(") (1
B B
Eo(2) Eo0(2)
SCO8820 SCO8830
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
NPN 2N3055
PNP MJ2955
Veeo |Collector-Base Voltage (I = 0) 100 v
Vcer  |Collectar-Emitter Voltage (Rge < 100€) 70 v
Veeo |Collector-Emitter Voltage (Ig = Q) 60 i
Vero |Emitter-Base Voltage (Ic = 0) 7 A
le Coliector Current 15 A
I Base Current 7 A
Pit  |Total Dissipation at T < 25 °C 115 W
Tsig Storage Temperature -65 to 200 °C
T Max. Operating Junction Temperature 200 °C

For PNP typas voltage and current values are negative.
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N3055 / MJ2955

HERMAL DATA

Rthj-case IThermal Resistance Junction-case Maxl 1.5 l °C/W l

LECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max, | Unit
lcEX Collector Cut-off Vce=100V i mA
Current (Vee = -1.5V) [Vee=100V T;=150°C 5 mA
lceo Collector Cut-off Vee=30V ) 0.7 mA
Current {lg = 0) .
leBo Emitter Cut-off Current |Veg =7 V 5 mA
(lc=0)
VceEosus)® | Collector-Emitter lg = 200 mA 60 v
Sustaining Voltage .
(le=0)
VeeR(susy* | Collector-Emitter Ic = 200 mA ; 70 v
Sustaining ‘
Voltage (Ree = 100 Q)
Vee@an® | Collector-Emitter lc=4A s = 400 mA 1 v
Saturation Voltage lc=10 A IB=3.3A 3 A
VeE* Base-Emitter Voltage J|lc=4 A Vce=4 A 1.8 A
hrex  |DC Current Gain lc=4A Vee =4 A 20 70
lc =10 A Veez4A - 5
fr Transition frequency lc=05A Veg=10V 3 MHz
lgrp* Second Breakdown Vge=40V 2.87 A
Collector Current

Pulsed: Pulse duration = 300 us, duty cycle 1.5 %
or PNP types voltage and current values are negative.
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2N3055 / MJ2955

TO-3 MECHANICAL DATA
mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 11.00 13.10 0.433 0.516
B 0.97 1.15 0.038 0.045
c 1.50 1.65 0.059 0.065
D 8.32 8.92 0.327 0.351
E 19.00 50.00 0.748 0.787
G 10.70 11.10 0.421 0.437
N 16.50 17.20 0.649 0.677
P 25.00 26.00 0.984 1.023
R 4.00 4.09 0.157 0.161
U 38.50 39.30 1.515 1.547
v 30.00 30.30 1187 1.193
\__.....\__
frer —_ [FN]
o
POO3F
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2N3055 / MJ2955

ormation furnished is believed 1o be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is
znted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this publication are
bject 10 change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectranics products
2 not authorized for use as ctitical componenis in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is a trademark of STMlicroelecironics

© 1999 STMicroelectranics — Printed in ltaly — All Rights Reserved
STMicroelectronics GROUP OF COMPANIES

Australia - Brazil - Canada - China - France - Germany - Italy - Japan - Korea - Malaysia - Malta - Mexico - Morocco - The Netherlands -
Singapore - Spain - Sweden - Switzerland - Taiwan - Thailand - United Kingdom - U.S.A.
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I GENERAL PURPOSE 6-PIN

e CHILD  pHOTOTRANSISTOR OPTOCOUPLERS

AICONDUCTOR®

25 4N26 4N27 4N28 4N35 4N36

37 H11A1 H11A2 H11A3 H11A4 H11A5
WHITE PACKAGE (-M SUFFIX) SCHEMATIC

10— ekl
MEAN Eﬂs
304~ NG o 4

PIN 1. ANODE
2. CATHODE
4. NO CONNECTION
4 EMITTER
5. COLLECTOAR
6 BASE

RIPTION

neral purpose optocouplers consist of a gallium arsenide infrared emitting diode driving a silicon phototransistor in a 6-pin
line package.

URES

available in white package by specifying -M suffix, eg. 4N25-M
ecognized (File # ES0700)

: recognized (File # 94766)

d option V for white package (e.g., 4N25V-M)

d option 300 for black package (e.g., 4N25.300)

JACATIONS

er supply regulators
al logic inputs
oprocessor inputs

- ________________________________|
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N GENERAL PURPOSE 6-PIN
MPRCOHILD  bya1oTRANSISTOR OPTOCOUPLERS

AICONDUCTOR®

25 4N26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11A5
OLUTE MAXIMUM RATINGS (T, = 25°C unless otherwise specified)
I1eter Symbol Value Units
| DEVICE
je Temperature ) Tsta -55 to +150 °C
ting Temperature - ToPr -55 to +100 °C
solder temperature (see page 14 for reflow solder profiles) - TsoL 260 for 10 sec °C

i issipati = 25° 250
ovs s @A | apenmzaan| ™
'ER
rerage Forward Input Current I 100 (non-M), 60 (-M) mA
se Input Voltage . VR 6 v
rd Current - Peak {300us, 2% Duty Cycle) Ir(pK} 3 A
ower Dissipation @ Ty = 25°C Po 150 (non-M), 120 (-M} mw
2 above 25°C 2.0 (non-M}, 1.41 (-M} mw/°C
CTOR
tor-Emitter Voltage Vceo 30 v
tor-Base Voltage Veoeo 70 v
r-Collector Voltage Veco 7 A
tor Power Dissipation @ T, = 26°C Po 150 mw
2 above 25°C 2.0 (non-M), 1.76 {-M) mW/°C

|
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]
GENERAL PURPOSE 6-PIN
\MBRCHILD b6 1oTRANSISTOR OPTOCOUPLERS

AICONDUCTOR®

25 4N26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11A5
CTRICAL CHARACTERISTICS (T, = 25°C unless otherwise specified)

VIDUAL COMPONENT CHARACTERISTICS

reter Test Conditions Symbol Min Typ* Max Unit
'ER P

Forward Voltage (le = 10 mA)} Vg 1.18 1.50 v
se Leakage Current (VR=6.0V}) In 0.001 10 HA
CTOR »

tor-Emitter Breakdown Voltage (lc=1.0mA, Ig=0) BVceo 30 100 v
tor-Base Breakdown Voltage (lo =100 pA, Ig = 0) BVeeo 70 120 A\
r-Collector Breakdown Voltage {le =100 pA, [ =0) BVeco 7 10 v
tor-Emitter Dark Current (Mce=10V, l[g=0} lceo 1 50 nA
tor-Base Dark Current (Meg=10V) lceo 20 nA
Citance (Mee =0V, f=1MHz) Cee 8 pF

_ATION CHARACTERISTICS
cteristic Test Conditions | Symbol | Min | Typ* | Max Units
) (Non ‘-M', Black Package) (f = 60 Hz, t = 1 min) 5300 Vac(rms)
Qutput Isolation Voltage , Viso
(-M’, White Package) (f = 60 Hz, t = 1 sec) 7500 Vac(pk)
on Resistance (V.o=500VDC)| Rigo | 10" Q
, . (V.o=8&, f=1MHz) 0.5 pF
on Capacitance - Ciso
{-M’ White Package} 0.2 2 pF

al values at Ty = 25°C

P
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E— GENERAL PURPOSE 6-PIN
Smmsmrmamme PHOTOTRANSISTOR OPTOCOUPLERS

VIICONDUCTOR®

25 4N26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11A5

ANSFER CHARACTERISTICS (T, = 25°C Unless otherwise specified.)

haracteristic Test Conditions Symbol | Device Min Typ* Max Unit

4N35
4N36 100
4N37
Ht1A1 50
H11A5 30
(|F= 10 mA, VCE= 10V) 4N25
L4 4N26

H11A2
| . CTR H11A3 %
Nt Transfe!' Ratio, AN27
ctor to Emitter ) 4N28 10

H11A4

4N35
(Il = 10 MA, Vg = 10V, Ty = -55°C) 4N36 40
4N37

4N35
(lg =10 mA, Ve = 10V, T = +100°C) 4N36 40
4N37

4N25
4N26
4N27
4N28

4AN35
ctor-Emitter v 4N36 0.3 v
ration Voltage CE(SAT) [ 4N37

le = 0.5 MA, I = 10 mA H11A1
o F ) H11A2

H11A3 0.4
H11A4
H11A5

haracteristic ' 4AN25
4N26
4N27

4N28
Saturated {lr = 10 mA, Vg = 10V, R = 1000) Ton | H11A1 ) s

on Time (Fig.20) H11A2
H11A3

H11A4
H11A5

(I = 2 mA, Iz = 50 mA)

3 3 i} 4Ng5
Saturated (ic =2 mA, VCC_— 10V, R, = 100Q) Ton 4N36 2 10 s
.on Time (Fig.20} 4N37
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A\IRCHILD GENERAL PURPOSE 6-PIN

aenseeemmes PHOTOTRANSISTOR OPTOCOUPLERS

VIICONDUCTOR®

25 4N26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11AS5

LNSFER CHARACTERISTICS (T, = 25°C Unless otherwise specified.) (Continued)

haracteristic Test Conditions Symbol | Device Min Typ* Max Unit

4N25
4N26
4N27

(IF = 10 MA, Vg = 10V, Ry = 100Q) 4N28

f Ht1A1 2
(Fig.20) H11A2

Tore | H11A3 us
» H11A4
H11A5

(lo =2 mA, Vg = 10V, R, = 100Q) 4N35
C 520 | 4nss 2 10
(Fig. 4AN37

off Time

al values at Ty = 25°C
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I GENERAL PURPOSE 6-PIN
ARCHILD  poTOTRANSISTOR OPTOCOUPLERS

VIICONDUCTOR®

25 AN26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11A5

ICAL PERFORMANCE CURVES

2

Fig. 1 LED Farward Voitage vs. Forward Current Fig. 2 LED Forward Voltage vs. Forward Current
{Black Package) {White Package)
18 1.8
17 1.7
o
% 18 . S e
a LA o] /
£ 2 M
g 15 H 15 7
2 ¥ § L //
g " - g Ta = 55°C 4
Ta= -5 L g ""// i [

% 13 'A{ 4 1 ] E 13 T -
[ n q g LT 7a =250 1
T T | Ta-es // &2 =T A /}// d

11 ,_--’L‘H:g al 1.4 /”"' T‘ﬂwf/

. A= B

"1 | "1
10 —"W 1.0 = il

1 10 100 i 10 100
I - LED FORWARD GURRENT (mA) I - LED FORWARD GURRENT (mA)
Fig.3 Normalized CTR vs. Forward Current Fig.4 Normalized CTR vs. Forward Current
(Black Package) {White Package)

14 16 T Y T T

Ve =58V Nomalized o Veg=S0V Nomalized 1o

Ta=26°C F=10mA 14 |_Te=25C I = 10 A
12 ’

/_ 12
10

« z |t

& £

o 08 g2 / [
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a
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>
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00 0.0
0 5 10 15 20 0 2 4 [} & 1 12 14 18 18 20
Ig - FORWARD CURRENT {mA) Ig - FORWARD CURRENT (mA)
Fig. 5§ Normalized CTR vs. Ambient Temperature Fig. & Normalized CTR vs. Ambient Temperature

{Black Package) {White Package)
18 14
1.4 1 =6mA 12

f——
Lt | FaEmA
12 [, 0 - T

™~
C//'”‘---. I = 10 mA \

\“N
/ IF =10 mA \\

NORMALIZED CTR
o
NORMALIZED CTR
o
&

/

/

/
[L/V

——
0.8 08 1p = 20mA
B \
e .
081~ Nomallzed to , 04
¢ = 20 MA — =10 mA
IF =10 mA o
'rFA-zsf'c [ Tam25°C
/X ] L 0.2 I I
75 <60 -25 L] 25 &0 s 100 125 -80 -40 -20 V] 20 40 &0 a0 100
Ta - AMBIENT TEMPERATURE (°C} Ta- AMBIENT TEMPERATURE (“C)
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I
GENERAL PURPOSE 6-PIN
=t PHOTOTRANSISTOR OPTOCOUPLERS

AICONDUCTOR®

25 4N26 AN27 AN28 AN35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11A5

Fig.7 CTR vs. RBE {Unsaturated) Fig. 8 CTR vs. RBE (Unsaturated)
(Black Package) + {While Package)
0 10
%-_ ” /—1\ 1! . {1 3 on P LT ot 1 1
§ ) ML ™ g e szemaT AT P
o os L » vog=5.08_|] g on e
& I Ip =20 mA & I =10 ma
= 07 A - [~ 0.7
c 7 T T « 9 e = mt
y oe ™ e = 10ma % o8 /
% 0s /:\ |] E os | / /
I os / =5ma g L i
5 / / 5 os / iV
g 03 ] 8
[ / n ooz Y
3 2 2 Vgg=50V
£ VA4
& ot S oo A
z z
o0
0 00 1000 18 100 1060
Rue- BASE RESISTANCE (ki2) Rpe- BASE RESISTANCE (k)
Fig.9 CTR vs. RBE (Saturated) Fig. 10 CTH vs. RBE (Saturated)
{Black Package) {White Package)
10 p—— 1.0
"gu.s |~ :- | "] Lk ’§ 0s :’ o i
Q Vop= 0.3 s Vog=0.3Y
8 08 4 N J o8 ] N / hi
gV ™ 1 =20ma e ,(
5oor ! E 2] | IF =20 mA
I 08 B ee /] 5/
- / I = 10mA . / /
[ =10 ma.
5 es 5 os e
- / 2 /1A
E 04 £ o4 i/
/ 5 N
g 03 / 1p = 5mMA ﬁ 24 / ¥ = 5mA
g az / 2 oz
=
o oi £ 01
ES / Q
S
0.0 00
10 100 1000 10 100 1000
Rge- BASE RESISTANCE (k Q) Ree- BASE RES!ISTANCE {k £}
Fig. 11 Collector-Emitter Saturation Voltage vs Collector Current Fig. 12 Collector-Emitter Saturation Voltage vs Collector Current
(Black Package) (White Package}
% 00 =g=: % 100
2 : s
§ o Ty=25'C
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k= £ = =
& ¢
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e == i = £
=] P ool I W WA N 1 G — o 1
g [ TTTIIT If = 20 mA & by [ |
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3 [ 3
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9% 67 T 1 w 000t
g 04 o £ o 0 1 10
Ig - GOLLECTOR GURRENT (A} I - COVLLECTOR CURRENT {mA}
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] GENERAL PURPOSE 6-PIN
et PHOTOTRANSISTOR OPTOCOUPLERS

VIICONDUCTOR®

25 AN26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11AS5

Fig. 13 Switching Speed vs. Load Reslstor Fig. 14 Switching Spead vs. Load Resistor

{Black Package) (White Package)
1000 1000 =
Fle=10mA Ir= 10 mA
Voo =10V - vm-tucv IH
- Tp = 25°C - Ta=25 T
g 100 e e z 100 = é 2t
a : =
b T & A
[ T, w T, |
g " i B 10 e
2 i i ATt &3 HH
E = — £ i
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= ] *§“ I I
[ Ty o ! T
ol a1
0.1 1 0 100 0.1 1 10 o
R-LOAD RESISTOR (k&) R-LOAD RESISTOR (i42)
Fig. 15 Normalized ton v&. RBE Fig. 16 Normalized ton vs. Re
{Black Package) (White Package)
50 50
T 111
45 p— Vo= 10V . 45 Vo= 10Y TTT
s N Ig=2mA = o= 2 mA
5 / N R = 10002 i A A =to0a |l
240 = Al
5 5 N
k™ \ o 85
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o
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S Y I H 20
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z E 18 A
g s g8 7
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\N
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10 100 1000 10000 100000 10 100 1000 10000 100000
Rae- BASE RESISTANGE {k <) Rgg- BASE RESISTANCE (k ©)
Fig. 17 Normalized tof vs. Rpg Fig. 18 Normualized ton vs. Ree
{Black Package) (White Package)
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o o p
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- ______________________________|]
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A\IRCHIL D GENERAL PURPOSE 6-PIN

Semsessmess PHOTOTRANSISTOR OPTOCOUPLERS

VIICONDUCTOR®

25 4N26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11AS5

Fig. 19 Dark Current vs. Ambient Temperature

Iogg - COLLECTOR -EMITTER DARK CURRENT [nA}

Ta - AMBIENT TEMPERATURE (°C)

TEST CIRCUIT WAVE FORMS

Voo =10V
INPUT PULSE

Adjust I to produce It = 2 mA

Flgure 20. Switching Time Test Clrcult and Waveforms
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E— GENERAL PURPOSE 6-PIN
e HILD  PHOTOTRANSISTOR OPTOCOUPLERS

AICONDUCTOR®

25 4N26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11A5

x Package (No -M Suffix)

ackage Dimensions (Through Hole) Package Cimensions (Surface Mount)

IFI'Z'IDN ! 0.350 {8.89)
1 riri - T
T | AAAL
0270 (6.86} 71D,
0.240 (6.10) o/ ]
D.270 5,68}
0.240 {6.70)
r

0.350 (6.89
0.330 (6.98) W W V
0,070 (1 78]
0.045 (1.14) H 0.070 {1.78) 0.300 (7 62)
"' l'_ 0.045 (1.14) LG
018 (0.4

I [T T‘—||

200 (5.08)
0200 {5.08)

115 (2,89 D018 04N
l 0.165 {4.18) U noua nzn)
154(3.90) 0.020(0.51) ‘Il::i'
160 (2 54) MN Y
0016 (040) M

J_n:n e
.l L 0.008{0.20) ~ffi~,
0.022 [0.56) £.300 (7.62)
0.016 (0.41) ,J L 0"10.15” YR

0020(05” ]_ 0.016 {0.40) M\N
Qomlosn L o1oo (254) ,,313‘('5003
0405(1030)
0.100 (@54} Lead Coplanarily : 0.004 (0.10) MAX
P
kage Dimensions (0.4” Lead Spacing) Recommended Pad Layout for
Surface Mount Leadform
OO0y
d

I 4' ’» 0,070 (1.78)
| {

|| | 0.060 (1.62)

LLE‘ Ll f

0.415 (10.54) 0.100 (2.54)

0.295 (7.49) 41 ‘—- 0.030 (¢.76)
|

0.045 (1 14)

200 (5 08)
135 (3.43)

0.016 (0.4
“10(25‘) un«(nm) } oooa ) N

i
EE
1
Q* 1o 15°, T"‘
oom(om 0.406 (10.16)
100 {2.54) TYP TP

1ensions are in inches (millimeters)
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E— GENERAL PURPOSE 6-PIN
e  PHOTOTRANSISTOR OPTOCOUPLERS

VICONDUCTOR®

25 4N26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11A5

e Package (-M Suffix)

ackage Dimensions (Through Hole) Package Dimensions (Surface Mount)

0.350 (8.89) 0,350 {8.59)
T | —oswEim |
| entip
ﬁ ﬁ ﬂ Pint1ID o« —['
l a. 0,390 (9.90)
0.392 (.43
0.260 (6.60) 260 6.60 (8.43}
0240 (6.10) 0.240 (6.10)
| |

TRy

0.070 (1.7}
5040 (152 00401102} I~ —0.520 (813)
0.040 (1.02) w 320 (8.
’ ’ 0.014 (0.36) 0.320 {8.38) = I 0.014 (0.36)
0.010 (0.25) ; 0.010 {0.25)
i ¢ | [/
0.200 (5.08) B 0.200(5.08) 0.042 {0.30)
0.115 (2.83) g 0.118 (2.93) B‘o‘cﬁﬁ%
0.100 (254) 025 0.63)
0.015{0.28) U 0.020 (o 51) 0.100 [2.54)
0.020 {0.50) 15¢ 0.020 {0.50) g ggg (;gl:zg’)
©.016 {0.41) 0100254 0012 030 0.016 (0.41) ‘

kage Dimensions (0.4” Lead Spacing)

Recommended Pad Layout for
Surface Mount Leadform

0.350 {8.89
0.320 {8.13)

FAS

—| | 00700178
0.280 (6.60) . '
0.240 (6.10) i i ;
l i 0.050 (1.52)
0.070 {1 77[
0.040 {1 02)
8_3%3% 0,425 {10.79) 0.100 (2.54)

0.305 (7.75) —= =— 0.030(0.76}

L \

0.200 {5.08

0,115 {2.93)
0.100 (2.54
0.015 (0.38)

0020 (0.50) L l._..l—o.mu 254

0.016 (0.41)

0.012 (0.30)
0.008 (0.21)

0.425 {10.80)
0.400 (10.16)

nensions are in inches (millimeters)
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R — GENERAL PURPOSE 6-PIN
AR CHILD  byoTOTRANSISTOR OPTOCOUPLERS

AICONDUCTOR®

25 4N26 4N27 4N28 4N35 4N36
37 H11A1 H11A2 H11A3 H11A4 H11A5

ERING INFORMATION

st Entry Identifier
lack Package (No Suffix) White Package (-M Suffix) Option
S s Surface Mount Lead Bend
.8D SR2 ~* Surface Mount; Tape and reel
W T 0.4" Lead Spacing
.300 v VDE 0884
J00W L4 ™ VDE 0884, 0.4" Lead Spacing
.33 sV VDE 0884, Surface Mount
.3sD SRav VDE 0884, Surface Mount, Tape & Reel

KING INFORMATION

G ®1°
(an25-{-@
;)

. PR . PP

6 0 o 6 6 o

Black Package, No Suffix White Package, -M Suffix

o0 o

Definitions

1 Fairchild logo

2 Device number

VDE mark (Note: Only appears on parts ordered with VDE

3 option — See order entry table)

One or two digit year code

4 *+ Two digits for black package parts, e.g., ‘03’
+ One digit for white package parts, e.g., ‘3’
5 Two digit work week ranging from ‘01’ to '53’

6 Assembly package code

*Note — Parts built in the white package (M suffix) that do not have the “V’ optien (see
definition 3 above) that are marked with date code *325' or earlier are marked in the
portrait format.

R
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]
GENERAL PURPOSE 6-PIN
JRCHILD b OTOTRANSISTOR OPTOCOUPLERS

ICONDUCTOR®
5 4N26 4N27 4N28 4N35 4N36
7 H11A1 H11A2 H11A3 H11A4 H11A5

arrier Tape Specifications (Black Package, No Suffix)
12,0 20,1
-] 4.85£0.20
l‘ 401041

@1.55 + 0.05
0.30£0.05 40101~‘ r / r1.?510.10

.
.
|
H
.

/ © 00 0 0 0 0 6 o dlo
T 7.5101
Q o Q
132+02 E ] E % H || 1.160+03
R ki i G\ 9.55+0.20
N —
0.1 MAX 10.30 £ 0.20 \— 216+0.1

User Direction of Feed

arrier Tape Specifications (White Package, -M Suffix)

12.0+0.1 1
-1 451020
201005 1.5 MIN

0.30 £0.05 40:!:01—‘ ]- l‘ r1.7510,10

/ © 0 00 O 00 & b d o o
115£1.0
r do hilldo niido
21.0+0.1 E E E i & é\ —— { 240+03
" L ik

\— 510170

0.1 MAX 10,1 £0.20 —+=

User Direction of Feed ——— =

} Fairchild Semiconductor Corporation Page 13 of 15 5/7/03



E—— GENERAL PURPOSE 6-PIN
=) PHOTOTRANSISTOR OPTOCOUPLERS

VIICONDUCTOR®
25 4N26 4N27 4N28 4N335 4N36
37 H11A1 H11A2 H11A3 H11A4 H11A5

w Profile (White Package, -M Suffix)

|

809 1 230°C, 10-30 5
250 1 245°C peak

200

150 —
Time above 183°C, 120-180 sec

100 4§

l

TCIIRAZE AW G | W)

Ramp up = 2~10°C/sec + Poak reflow temperaturs: 245°C (packa?e surface temperature)
7 + Time of temperature higher than 183°C for 120-180 seconds
+ One time soidering reflow is recommended

0O 05 1 15 2 25 3 35 4 45
Time (Minute)

bw Profile (Black Package, No Suffix) .

3001 215°C, 10-30 s
. 2507
3
5 200 1
3
g 150 . |
EEL 100 4 Time above 183°C, 60~150 sec + Peak reflow temperature: 225°C (package surface temperature)
[

\ + Time of temperature higher than 183°C for 60-150 seconds
Ramp up = 3C/sec + One time soldering reflow is recommended

0 05 1 15 2 25 3 35 4 45
Time (Minute)
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I
IRCHILD GENERAL PURPOSE 6-PIN
PHOTOTRANSISTOR OPTOCOUPLERS

ICONDUCTOR®
m
5 4AN26 4N27 aN28 4N35 4N36

7 H11A1 H11A2 H11A3 H11A4 H11A5
ﬁ
IMER

ILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO
ODUGTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME
BILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
R DOES IT CONVEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

IPPORT POLICY
ILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
TEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR

RATION. As used herein:
support devices or systems are devices or sysiems 2. A critical component in any component of a life support
h, {a} are intended for surgical implapt into the body, or device or system whose failure to perform can be

upport or sustain life, and {¢) whose failure to perform reasonably expected to cause the failure of the life support
n propetly used in accordance with instructions for use davice or system, or to affect its safety or effectiveness.

ided in the labeling, can be reasonably expecled to
It in a significant injury of the user.
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