GaAs IRED & PHOTO-TRANSISTOR

TLP321,-2,-4

{TLP32Y)

PROGRAMMABLE CONTROLLERS Unit in mm

DC-OUTPUT MODULE TLP321 Weight : 0.26g
TELECOMMUNICATION i3
The TOSHIBA TLP321, -2 and -4 consist of a photo-transistor gq
optically coupled to a gallium arsenide infrared emitting diode. ato 162025
The TLP321-2 offers two isolated channels in an eight lead plastic Y] '=
DIP package, while the TLP321-4 provides four isolated channels in %3 ; 0 \
a sixteen plastic DIP package. 2542028 ——3 072:1’233
TLP321/-2/-4 have high VoEQ Voltage (VoERQ=80V). T
. Collector-Emitter Voltage : 80V (Min.) JEDEC —
e  Current Transfer Ratic : 50% (Min.) EIAJ —
Rank GB H 100%(Mm) TOSHIBA 11~5B1
+ Isolation Voltage : 5000Vrms (Min.) TLP321-2 Weight : 0.54g
4 7 6 5
. UL Recognized : UL1577, File No. E67349 = DI” =
PIN CONFIGURATIONS (TOP VIEW) el
1 2 3 4
TLP321 TLP321-2 TLP321-4 9662025 1824025
1[0 14 10 08 10 ] 16 .
!zzl{ JL::I{ y= ER
20 13 20 07 20 1 15 . 7.85~8.80
25410.28
1 : ANODE 3Q 06 30 114
2 : CATHODE ![:-'<: Y= JEDEC —
3 : EMITTER 40 05 40 113 EIAJ —
4 - COLLECTOR TOSHIBA 11-10C1
1,3: ANODE 50 12 TLP321-4 —W‘ht'll
2, 4 : CATHODE Y= 32 eight = 1.1g
5, 7: EMITTER 60 111
6, 8 : COLLECTOR ;31
70 110
Y= 19.82%0.25 2 7621026
80 9
0.26+ 01
~0.05
1,35,7 : ANODE S
2,4,6,8 : CATHODE |
9, 11,13, 15 : EMITTER
10, 12, 14, 16 : COLLECTOR
JEDEC —
EIAJ —
TOSHIBA 11-20A1

— 277 —




TLP321,-2,-4

(TLP321)

MAXIMUM RATINGS (Ta = 25°C)

RATING
CHARACTERISTIC SYMBOL UNIT
TLP321-1 TLP321-2, -4
Forward Current Ip 60 50 mA
a Forward Current Derating Alp/°C —0.7(Ta=39°C) —0.5(Ta=x25°C) mA/°C
'F_'JJ Pulse Forward Current Ipp 1(100.s pulse, 100pps) A
Reverse Voltage VR 5 \
Junction Temperature Tj 125 °C
Collector-Emitter Voltage VCEO 80 \
Emitter-Collector Voltage VECO 7 A
%‘ Collector Current Ig 50 mA
I
Q [Collector Power Dissipation
& |a circuit Fe 150 100 mW
m
A |Collector Power Dissipation o .
Derating (1 Circuit, Ta=25°C) | “FC/°C -15 -1.0 mW/*C
Junction Temperature Tj 125 °C
Storage Temperature Range Tsig —55~125 °C
Operating Temperature Range Topr -55~100 °C
Lead Soldering Temperature Tsol 260 (10s) °C
Total Package Power Dissipation Rt 250 150 mW
Total Package Power Dissipation o o
Derating (Ta = 25°C) 4Pp/°C —-2.5 -1.5 mW/°C
Isolation Voltage (Note 1) BVg 5000 (AC, 1 min.,, RH=60%) Vrms
Note 1 : Device considered a two terminal device : LED side pins shorted together and

DETECTOR side pins shorted together.
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{TLP321)

CURRENT TRANSFER RATIO
CLASSI- %) (I /1)
TYPE FICATION MARKING OF
. Ip=5mA, VeE=5V, Ta=25°C CLASSIFICATION
MIN, MAX.
(None) 50 600 BLANK, Y, Y¥, G, G¥, B, B®, GB
Rank Y 50 150 Y, Y™
TLP321 Rank GR 100 300 G, G%
Rank BL 200 600 B, BY
Rank GB 100 600 G, G, B, B, GB
TLP321-2 {None) 50 600 BLANK, GR, BL, GB
TLP321-4 | Rank GB 100 600 GR, BL, GB

*] : Ex. Rank GB : TLP321 (GB)

Note : Application type name for certification test, please use standard product type
name, i.e.
TLP321(GB) : TLP321
TLP321-2 (GB) : TLP321-2
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(TLP321}

INDIVIDUAL ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. |MAX. | UNIT
a Forward Voltage Vf Ip=10mA 1.0 | 1.15 1.3 v
ﬂ Reverse Current IR VR=5V — — 10 | pA
Capacitance Cr V=0, {=1MHz — 30| — pF
Collector-Emitter
Breakdown Voltage V(BR)CEO |IC=0.5mA 80 - - v
© .
Emitter-Collector
o = _ —_
S Breakdown Voltage V(BR)ECO |1E=0.1mA 7 v
=
VCE =48V — 10 | 100 A
E Collector Dard Current Icko CE=48 =
=) VeE =48V, Ta=85°C — 2 50 | pA
Capacitance e
{Collector to Emitter) CCE V=0, f=1MHz B Sl pF
COUPLED ELECTRICAL CHARACTERISTICS (Ta = 25°C)
CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. |[MAX,|UNIT
= = 50 — 600
Current Transfer Ratio Ig/Ip Ip=5mA, VCg=5V %
Rank GB 100 — 600
Ip=1mA, VCE=04V - 60 | —
Saturated CTR Ig/1 F » VCE %
C/ Flsat Rank GB 30 | — —_
Ig=2.4mA, Ip=8mA — — 0.4
Collector-Emitter v . v
Saturation Voltage CE(sat) |Ic=0.2mA, Ip=1mA - : =
Rank GB — — 0.4
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(TLP321)
ISOLATION CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. [MAX.|UNIT
Capacitance e
(aput to Output Cs V=0, f=1MHz — 08| — | prF
Isolation Resistance Rg Vg =500V, RH.=60% 5%10°( 10| — Q
AC, 1 minute 5000 — —_
; - - Vrms
Isolation Voltage BVg AC, 1 second ,in oil — |10000} —
DC, 1 minute,in oil —  |10000| — Vdce

SWITCHING CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. [ TYP. |MAX.|UNIT %
Rise Time tr — 2 —
Fall Time tf Vee=10V — 3 | —
Turn-on Time ton LC::Z;S?Q — 3 — #e
Turn-off Time toff — 3 —
Turn-on Time tON ] — 2 —
Storage Time ts S/I(SE igl\(/{ll(;‘ffs)m}\ —_ 15 — 7
Turn-off Time LtOFF — 25 —

Fig.1 Switching Time Test Circuit

o— —w—oVe IF_I I_

¥ RL | bs — Vee
——OVCE VCE 3-3
tON]| | LtOFF

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL | MIN. | TYP. |MAX. |UNIT
Supply Voltage vee —_ 12 48 v
Forward Current I — 16 20 mA
Collector Current Ig — 1 10 mA
Operating Temperature Topr -25| — 85 °C
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{TLP321)

{ma)

ALLOWABLE IF()F.WARD CURRENT
F

(mW)

ALLOWABLE COLLECTOR POWER
DISSIPATION PC

Igp (mA)

ALLOWABLE PULSE FORWARD
CURRENT

TLP321 Ip — Ta
100 L
80
)
40 AN N
S I e S .
\\
20 N
0
~20 0 20 40 60 40 100 120
AMBIENT TEMPERATURE Ta (O
TLP321 Pc - Ta
240
200
S (O N Y S T W O A NS
180
L ,)\,, [N IS N N
. i
120
\\ N T
80 "~
40
. 1
0 i |
-20 60 80 100 120
AMBIENT TEMPERATURE Ta (*C)
TLP321 Iyp - DR
3000 T
-{ PULSE WIDTH 5 10048
Ta=25C
1000
500 HH
™
300
~N "' I
100 -
50 I —
30
10
3 107 3 107 3 10 g 10°

DUTY CYCLE RATIO Dg
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(mA)

ALLOWABLE FORWARD CURRENT
Ig

unWwj

ALLOWABLE COLLECTOR POWER
DISSIPATION Pc

Ipp (mA)

ALLOWABLE PULSE FORWARD
CURRENT

TLP321-2
TLP321-4 Ip — Ta
00
80
60
N T T T T
40 -
\\
e - T -~
20 ~
N
S T IS (NS | 4*
0
20 0 20 40 60 80 100 120
AMBIENT TEMPERATURE Ta (°C)
TLP321-2
TLP321-4 Pc — Ta
20
. .
100 <
o ™N .
N
80 \\
0 \\
I \\
40 Y
o _ Lo N
20 T
B
0 i
-0 0 20 40 60 80 100 120
AMBIENT TEMPERATURE Ta (*C)
TLP321-2
OGTLP321-4 lpp — DR
- PULSE WIDTH S 10048
Ta=25°C
1000 <
s00[-H] FH
300 s
T N
100 N
—3 1
50
30
10
3 10” 3 1077 3 107 3 10°

DUTY CYCLE RATIO Dg



TLP321,-2,-4

(TLP321)
4Vp/ 4Ta - Iy
100 T
n 50 Ta=25C &3-6 _28
T [~ Es
E <
~ =& _2.4\\
[
i [ - S
10= Zk N
= s B3 20 Say
i = o —_—
§ - gz =i
5 s -6
© & = Tt
g 1 >2
< = as -1.2
E o5 — <& 4—
g o3f— £S5 o8
iy 4 - S (R 88 1]
0.1 -04
0.4 0.6 0.8 1.0 1.2 1.4 1.6 0.1 03 05 1 3 5 10 30 50
FORWARD VOLTAGE Vp (V) FORWARD CURRENT Ig (mA)
Ipp — Vpp
1000 ~
b 500 PULSE WIDTH=10pus <
= s00| REPETITIVE FREQUENCY -
Z =100Hz a8
Ta =25°C B
S 100 a
] = i &
g 50 — &
5 30— o
2 %
= a
g 10 =+ -
=) 5 s ol i = E
[’ l] [
[0} 3 { . ay
9 [ 3
5 3
[ 1 [ &
0 04 0.8 1.2 1.6 2.0 2.4
PULSE FORWARD VOLTAGE Vpp (V) AMBIENT TEMPERATURE Ta (°C)
Ic - VCE Ic - Ve
50 fo ] 50
~ I T - — =25 - . Ta=25C
3 / //\30 Ta=26C 3 8 =25
=~ 40 7 / 3 20 =~ 40 T
2 - /. 2_\[5 VL ] I 2 50 ]
; 7N : B
& 30 1 N g 30 o= 30— ——
& A/ M Pe MAX — o - A = et ST DU S T
= 4 [ s / —
% 20(pA > ° » V) ¥ et
g 7y Ip=5mA K ¥ 7 10T
[N [N
2 1) F—1
fowmee1
3 1[4 3 10 / —
8 / _ 8 /1 Ip=2mA
1T | |
0 0
0 2 4 6 8 10 0 0.2 0.4 0.6 0.8 1
COLLECTOR-EMITTER VOLTAGE V(g (V) COLLECTOR-EMITTER VOLTAGE VCg (V)
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(TLP321)
Ic - Iy Ig/lfp - IF
100 = T—T—rTTTT T T 2 7 1000 T 771__1 '!‘f’ me
VCg=10V } 1H = Ta=25°C I
2 50[— th HE . VeE=10V
g 10 a I = 500 - A wil
: 232 B FEHIE—-1 L
o -, 300 — §
2 el 3% o AN
0 S 2 -
| = E SAMPLE A’, - <1 | LN
g ° d S H i)
o 2 e -,
o 3 pL 0.4V 5 100 B f
3 ! - & i | Tl
© [ SAMPLE A Jj i g —F A 7 iy
M q /] pai ¥ \/
e 1 = g s 0.4V M
2 = HZSAMPLE B & - 5v
3 05 b & 30 4 SAMPLE B - [
g o3 A L ) b
x
3] V1 2
/ Ta=25°C 3
0.1 / 19
0.1 0.3 1 3 10 30 100 0.1 0.3 1 3 10 30 100
FORWARD CURRENT Ip (mA) FORWARD CURRENT Ip (mA)
VCE(sal) — Ta SWITCHING TIME - Ry,
0.2
= Ip=5mA . | O A Ta=25°C *F ] |
=] Ig=1mA [p=16mA
E; Vee=5v
g2 1000 T — H
g3 1 11341
%] 5 A1 H
me L4 500 T
E> ol — d
Sw | 300 |~
WS — pd
§,‘E <+ T tOFE
a3 [
%J’g ~ . / 2d
3 w100
=]
3 | = H
Q =] . 1 ]
© ]
0 50 ts
—40 -0 0 20 40 60 80 100 & . 1 LT =T T
= L1
AMBIENT TEMPERATURE Ta (°C) g% — M
= 4t - |
w
Ic - Ta
lp=26mA [ —
2 ov N .
€ a0 T 5
&
kS —
& 10 5 T —— 3
d 8 ]
o  S—
3 3 . . ! tON
= T 1 3 10 30 100
5 ! — LOAD RESISTANCE Ry, (k)
=1 105"
3 06
o P —
S o3
V=5V
01
-20 0 40 60

AMBIENT TEMPERATURE Ta (*C)



