GaAs IRED & PHOTO-TRANSISTOR TL P1 21 4
’

(TLPI21)

OFFICE MACHINE Unit in mm
PROGRAMMABLE CONTROLLERS TLP121
6 4
AC/DC-INPUT MODULE ﬂ “
TELECOMMUNICATION
The TOSHIBA MINI FLAT COUPLER TLP121 and TLP121-4 is a ﬁ ”
small outline coupler, suitable for surface mount assembly. ; 3
TLP121 and TLP121-4 consists of a photo transistor, optically coupled 36102
to a gallium arsenide infrared emitting diode. o
The TLP121-4 provides four isolated channels in a plastic DIP 3 ].‘n‘ ;Lj{
package. 0 | osmin.
2.5 7.0404
Weight:0.09g
PIN CONFIGURATIONS (TOP VIEW) JEDEC —
TLP121 TLP121-4 EIAJ _
10 Ng 10 130 TOSHIBA 11-4C1
A ::< Y= TLP121-4
30 1 4 34 128
30 28 26 24 22 20 18 16

L 0 0 0 0 f 0 §

1 : ANODE 5[0 126 _ -
3 : CATHODE y= IF'v U0 v T T 1
4 : EMITTER 70 24 1 35 7 4 11 13 15
6 : COLLECTOR
90 122 18.84 ,*e,,'
= bt 4
110 20 bos g v g g g o R
130 H18 254 | | 254 7.0£04]
Y=
150 116 Weight:0.44g
JEDEC —
1, 5,9, 13 : ANODE
3,7,11,15 : CATHODE EIAJ —
16, 20, 24, 28 : EMITTER TOSHIBA 11-19B1

18, 22, 26, 30 : COLLECTOR
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CURRENT TRANSFER RATIO

CURRENT TRANSFER
RATIO (%)
e /1)
TYPE CLASSH:I;:ATION CF MARKING OF CLASSIFICATION
Ip=5mA, VCE=5V, Ta=25°C
MIN. MAX.
(None) 50 600 BLANK, Y, Y™, G, G®, B, B® GB
Rank Y 50 150 Y, Y®
TLP121 Rank GR 100 300 G, G"
— 200 600 B, BE
Rank GB 100 600 G, G®, B, B", GB
TLP121-4 {None) 50 600 BLANK, GB
Rank GB 100 600 GB

*1 : Ex, Rank GB : TLP121(GB)

Note : Application type name for certification test, please use standard product type name, i,
e.

TLP121(GB) :TLP121

TLP121-4 (GB) : TLP121-4
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¢  Collector-Emitter Voltage : 80V (Min.)

e  Current Transfer Ratio : 50% (Min.)
Rank GB : 100% (Min.)

® Isolation Voltage : 3750Vrms (Min.)

¢ UL Recognized : File No. E67349

¢  Option (D4) type
TUV Approved : DIN VDE0884/08.87, Certificate No. R9351166
Maximum Operating Insulation Voltage :  400vVpk
Highest Permissible Over Voltage : 4000Vpk

(Note) When a VDE(0884 approved type is needed, please designate the “Option D4"J

® Creepage Distance : 4.0mm (Min.)
Clearance : 4.0mm (Min.)
Insulation Thickness : 0.4mm (Min.)
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MAXIMUM RATINGS (Ta = 25°C)

RATING
CHARACTERISTIC SYMBOL UNIT
TLP121 TLP121-4

Forward Current Ip 50 mA
a Forward Current Derating alp/°C ~0.7(Ta=53°C) —0.5(Ta=25°C) mA/°C
a Pulse Forward Current Irp 1(100us pulse, 100pps) A

Reverse Voltage VR 5 \4

Junction Temperature T; 125 °C

Collector-Emitter Voltage VCEO 80 \

Emitter-Collector Voltage VECO 7 v
Qé Collector Current Ic 50 mA
é Sol(lzei:z(:;;ower Dissipation PG 150 100 mW
=
™ [Derating 1 Cireut Ta gy “PC!C -19 ~10 mW°C

Junction Temperature T 125 °C
Storage Temperature Range Tstig —-55~125 °C
Operating Temperature Range Topr —55~100 °C
Lead Soldering Temperature Tsol 260 (10s) °C
Total Package Power Dissipation Pr 200 mW
17
Isolation Voltage (Note 1) BVg 3750 (AC, 1 min., RH=60%) Vrms

Note 1
shorted together

Device considered a two terminal device :
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INDIVIDUAL ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |[MAX,|UNIT
Forward Voltage VF Ip=10mA 1.0 | 1.15 1.3 v
a
.C_ﬂl Reverse Current IR VR=5V — — 10 | pA
Capacitance Cr V=0, {=1MHz —_ 30 — pF
Collector-Emitter
Ig=0. — —
Breakdown Voltage V(BR)CEO | IC=0-5mA 80 v
@ -
Emitter-Collector
o = — —
(['_; Breakdown Voltage V(BRECO [I[E=0.1mA 7 v
=
VCE =48V — 10 100 A
E Collector Dark Current IcEO CE =
a VCE=48V, Ta=85°C — 2| 50 | uA
Capacitance _ _
(Collector to Emitter) CcE V=0, f=1MHz - 0 = pF

COUPLED ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX. | UNIT

- - 50 | — 600

Current Transfer Ratio Ig/Ip Ip=5mA, VCE=5V %
Rank GB 100 — 600
Ip=1mA, VoE=04V - 60 | —

Saturated CTR Ig/1 %

C/IF(sat) Rank GB 30 | — — ©
Ic=2.4mA, Ip=8mA — — 0.4

Collector-Emitter v 0.2 v
Saturation Voltage CE(sat) |Ic=0.2mA, Ip=1mA — : —
Rank GB —_ — 0.4

Off-State Collector Current IC(off) Vp=0.7V, Vop =48V — 1 10 | xA

ISOLATION CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX.|UNIT
Capacitance (Input to Output) Cs Vg=0, f=1MHz — 0.8 — pF
Isolation Resistance Rg Vg =500V 5x10'° 10 — 0

AC, 1 minute 3750 — —

. Vrms
Isolation Voltage Bvg AC, 1 second, in oil — |10000| —

DC, 1 minute, in oil — [10000] - Vde
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SWITCHING CHARACTERISTICS (Ta =25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. [MAX.|UNIT
Rise Time ty — 2 —
Fall Ti t = - — 3 —
all ime f Vee=10V, Ig=2mA us
Turn-on Time ton Ry, =1000 _— 3 _
Turn-off Time toff — 3 —
Turn-on Time tON — 2 —_
: R, =1.9k{} (Fig.1)
Sto. T t, — 25 — s
Tage e s Voo =5V, Ip=16mA #
Turn-off Time LOFF — 40 —
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTIC SYMBOL | MIN. | TYP. [MAX.|UNIT
Supply Voltage Veo — 5 48 v
Forward Current Ip — 16 20 mA
Collector Current Ig — 1 10 | mA
Operating Temperature Topr =25 — 85 °C
Fig.1 SWITCHING TIME TEST CIRCUIT
Ip© —oVee F_] I
RL ts Y
A 4 — CcC
L——oveg VCE 4.5V
0.5V
tON YOFF
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Ip — Ta Pc -~ Ta
100 200
.
2 g :
o - .
& 80 2% 10| TLPIZL
=] ]
o . g: i i —
2 =
& of M
g 20—
53 % TLP121 = TLP121-4 \X
2= - . — 2% <R
£ 4 \Jr\ I e N
gt 40 ] 25 X
2 [ TLP121-4 \§ 27 RN
g 20 N B3 a0
= 1 —1— 3 -— -  —
< 0 b 0
~20 0 20 40 60 80 100 120 -0 o 20 40 60 80 100 120
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (C)
irp — DR Ip ~ VF
3000 100 —— —
PULSE WIDTH S 10045 Ta=25'C |t — L7 —
£ Ta=26°C . 50 -
4@ 1000 - : 3 aof— 1
o ] — =
g 500 — s
< N R . B J U — — —
g3 o[ 7 i . =
g ~N i 5 g
£ ~ &
Rt = & 3[—
e i 5 /
& EEEIESES —1= K 3 - b
@ 50 I ° /
4w 1l 5 ! 7 ==
& L £ s f =
2 o
10 o 0.3 -
3 1007 3 107 3 107 3 10° & /
DUTY CYCLE RATIO D 0.1 L = .
06 08 10 1.2 . . .
FORWARD VOLTAGE Vg (V)
AVR/ ATa — Ip Ifpp — VFP
-3.2 . 1000 = —
4 4 < = ~ —1
Eg "’ £ 500
:;E -28 a 300
®.o ~ .
N
w
Sa a4 ~. Y 100 / —
22O 2 , =
:; -20 a g 50 _7{ —+— —
> S {. i —
g, g 30
-16
Pl
g T S
el 12 £ 1 : —
xg ' e 5 1 PULSE WIDTHS 104a
z & - 5 1 REPETITIVE
2o -08 % [ FREQUENCY =100Hz
&° 1T T 2 | Ta=25°C
~0.4 1
0.1 03 05 1 3 6 10 30 50 0.6 1.0 1.4 18 22 26 3.0
FORWARD CURRENT I (mA) PULSE FORWARD VOLTAGE Vgp (V)
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Ic - VCE Ic - Vee
50 I 30 I l
- —— \ S DR — 25% ~ Ta=25C
E 50 Ta=25°C E Ip=60mA
E N E . . m_/
L © / Jo | %\/
o
= ol ;20 [ I T 4“ = L1 — 20
15 20 g
] //\ —
Z 3 /// /A N 7 il I TR
10 /
g A e sem S NN R N g e 1 .
5 / // = < 5 - 10
[ 3] . ‘A ~N . PCMAX.) _ 5] //
s " 77 N~ % f —
1
5 -1 lp=bmA —— = g 10 ~ A —
310 3 e
3 2 - - — 2
o | I N W AU B S o
0 0 I
o 2 4 6 ] 10 0 0.2 0.4 0.6 0.8 1.0
COLLECTOR-EMITTER VOLTAGE V¢g (V) COLLECTOR-EMITTER VOLTAGE Vgg (V)
Ic - Ip ICEO ~ Ta
100 — T T 10" — — ———
Ta=26°C BEE
E 50 ? =t ] —
2 ¥ A1 ‘_;_‘ Er o
= 5 3 !
=t 2 - —
g
8 B T
M ] Q
g = VCE=48
£ =T
4 — VCE =10V i
X [] o
2 oal -==--Vcg=5V 2 Y B -
o (]
ST 1T 11 T —- = VCE=04V -
o
0.1 < -2
03 05 1 3 5 10 30 50 100 a 10 —
o =
FORWARD CURRENT If (mA} e = v &3 &
Q AL
Ic/p - 1 Z 74 T
C/Ifp - IF S /
g 1000 © 10! L/ A
< —veg=10v TH Ta=26°C L F 11—
= . AL = —
o 500 CE=5Y 717 A -
AS 1y / S
— = VCcE=04V il /
g 300 = > HH 10744
3 SAMPLE A % LIE O 0 20 40 60 80 100 120
N “ b 1) TN
I rg/ st \§\ AMBIENT TEMPERATURE Ta ("C)
% /4 Tl N \
z g1 4P I 3
5 100 -
2 h N
o SAMPLE B N
z LN 1
g sl r
] h
5
o
30
03 05 1 3 6 10 30 50 100

FORWARD CURRENT 1fp (mA)
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VCE(sat) — Ta Ic ~ Ta
0.24 100
é 1 Ip=5mA VCE=6V
= 0.20 Ig=1mA
s ¢ S0 Ip=25mA
ES LIP -
e — —]
S 016 30
33 ] 10 ™~
25 L1 m—
® O |1 R e
B> o2 — ~
o | 5
55 =
2% 008 &l v 1 =
8_4 £ e
5%
25 £ 5
3 004 g
(=] 4
o — ?) 3
0 (&)
~40 -20 0 20 40 60 80 100 §
AMBIENT TEMPERATURE Ta (C) § T 1
g =
SWITCHING TIME — R[, 3 —
1000 B N
Ta=25C F1TT 0.5 S
—
Ip= Y B [t 0.5
500 F=16mA ,/ i 04 \\\_:
voo=5v 11 ]’ \
300 T4 y
™~
/| i
/ 0.1
i ) —20 [ 20 40 60 80 100
1 A
100 ] AMBIENT TEMPERATURE Ta (C)
L A
L |
g 50 t LT
[~ | {
2 a0 b% o
T T
£
&
10
5 H
3
1
1 3 6 10 30 50 100

LOAD RESISTANCE R, (kD)
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