TOSHIBA TLP215,TLP216

TOSHIBA PHOTOCOUPLER GaAfAs IRED & PHOTO-IC

TLP215, TLP216

DIGITAL LOGIC INTERFACE Unit in mm

MICROPROCESSOR SYSTEM INTERFACE
ISOLATED BUS DRIVER
LINE RECEIVER ,_% % IT{'
GROUND LOOP ELIMINATION &
Q|
+
The TOSHIBA TLP215 and TLP216 are logic-in and logic-out type T 5%
photocouplers. Both types consist of three chips : a GaAfAs infrared 7.12 +0.25 éé’ 7624025
LED, LS TTL level logic IC LED driver, and photo detector which f
incorporates both a photo diode and TTL level logic 1.C. A 2
| I
TLP215 : Buffer Logic Type 0 .’25_%;2&\(
TLP216 : Inverter Logic Type Z
z 7.85~8.80
25410.25 ol
®  Supply Voltage ¢ Vog=4.5~5.5V
® Switching Speed : tpHL, tpLH=5us (MAX.) —
®  Guaranteed Performance Over Temperature : —25~80°C TOSHIBA 11-7A8
e Tsolation Voltage : 2500Vrms (MIN.) Weight : 0.42¢
® UL Recognized : UL1577, File No. E67349
PIN CONFIGURATIONS (TOP VIEW)
TLP215 TLP216
1 [] [16 1:Veer 1[0 [16 1:Veer
2 : VN INPUT) 2 : ViNy (INPUT)
3 : GNDg 3 : GNDg
2 [ \\f[>‘}:| 5 4.GNDg 2 [ \\f[:>‘}:| 5 4:GNDg
5 : VouyT (OUTPUT) 5 : Voyur (OUTPUT)
3[ 14 6:Vceo 3 [ [14 6:Vceo
www.DataSheet.in
961001EBC2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

@ Gallium arsenide (GaAs) is a substance used in the products described in this document. GaAs dust and fumes are toxic. Do not break, cut or
pulverize the product, or use chemicals to dissolve them. When disposing of the products, follow the appropriate regulations. Do not dispose of the
products with other industrial waste or with domestic garbage.

The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TLP215,TLP216

TRUTH TABLE

TLP215 TLP216
INPUT OUTPUT INPUT OUTPUT
H H H L
L L L H
BUFFER LOGIC INVERTER LOGIC
SCHEMATIC
Iccr Iccr Icco
Vear Veer o— -
1 1
VIN VIN ©
2 2
GND1 GNDj o0—
3 3

A 0.1xF bypass capacitor must be connected between pin 1 and 3, and between pin 4 and 6.
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TOSHIBA

TLP215,TLP216

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL | RATING UNIT
a Supply Voltage (Note 1) VeCr —-0.5~7 \Y%
H | Input Voltage VIN —-0.5~7 v
g Supply Voltage (Note 1) veeo —0.5~7 v
8 Output Voltage VouT —0.5~7 \4
E Output Current IouT 40/ -25 mA
g Output Power Dissipation (Note 2) Po 100 mW
Operating Temperature Range Topr —40~85 °C
Storage Temperature Range Tste —b55~125 °C
Solder Temperature (10sec.)** Tsol 260 °C
%ii)éatllo?m\:ld t?t.gli.é 60%, Ta=25°C) (Note 3) | ©'S 2500 | Vrms

(Note 1) Max. 1min.

(Note 2) Derate 1.8mW /°C above 70°C.
(Note 3) Pins 1, 2, 3 and 4 shorted together and pins 5, 6, 7 and 8 shorted together.

**  Spldering portion of lead : up to 2mm from the body of the device.

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL | MIN. | TYP. | MAX. |[UNIT
Supply Voltage Voern Veco| 4.5 5 55| V
Input Voltage High VIH 2| — |[Vee!| V
Input Voltage Low ViL 0| — 08| V
Output Current High Ion —_ — | —400| A
Output Current Low IoL — — 8| mA
Fan Out (TTL Load) N — — 4| —
Operating Temperature Topr —25| — 85| °C
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TOSHIBA

TLP215,TLP216

TLP215
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta= - 25~85°C, V¢l Veco =5V)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. [TYP.* MAX.|UNIT
Input Supply Voltage Vool — 4.5 55| V
Output Supply Voltage Veeo — 45 55| V
Low Level Input Voltage VIL — — — 08| V
High Level Input Voltage Vig — 2.0 — — v
Ip,=8.0mA, V11,=0.8V

Low Level Output Voltage VoI Voeo =45V — 0.3 05| V

. Iopg=—4004A, Vig=2V
High Level Output Voltage VoHu Vooo =45V 2.7 36 | — v
Low Level Input Current I11, Veer=5.5V, Vi,=04V — | =02 ]| —04| mA
High Level Input Current Itg Voer=»5.5V, Vig=2.7V — — 20| pA
Input Current at Maximum Input _ _
Voltage I Veer=»5.5V, Vig=6V — — 04| mA
Input Low Level Supply Current IccLr Voer=5.5V, Vi,=GND — 10| mA
Input High Level Supply Current IccHl Veer=5.5V, Vig=4.5V — 10| mA
Output Low Level Supply Current | IccrLo |Voco=5.5V, Vi,=GND — 6.0 | mA
Output High Level Supply Current| Iocgo |[Veco=5.5V, Vig=4.5V — 4.5 6.0 | mA
Low Level Short Circuit Output Veoco=5.5V, Vi,=GND

I 2 — A
Current (Note 4) | OSL Vour=5.5V 5 55 m
High Level Short Circuit Output Veeo=5.5V, Vig=4.5V
Current (Note 4) IosH Vour=0V -10 ) 25| — | mA
. Vg=500V, RH.=60% 1 1
Resistance (Input-Output) Rg Ta=925°C 5X10" 10 — Q
=0, f=1MH

Capacitance (Input-Output) Cg vs=9, z — 1.0 | — pF

Ta=25°C (Note 3)

*  All typical values at Ta=25°C
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TOSHIBA TLP215,TLP216

TLP215
SWITCHING CHARACTERISTICS (Unless otherwise specified, Ta=25~85°C, Vcci=Veco =5V)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. (TYP.* MAX.|UNIT
CUIT
Propagation Delay Time
(L—~H) (Note 5) | "PLH — | % o s
- - Ry, =2k, C1,=15pF
Propagation Delay Time ¢ 1 05 5 s
(H—L) (Note 5) | PHL : #
Output Rise Time (10 —-90%) tp R1,=2k{), C1,=15pF — 35| — ns
Output Fall Time (10—-90%) | tp Ta=25°C — 200 — ns
Common Mode Transient VoM =50V
Immunity at Logic High CMH Vout Min,)=2V 1000 | — — | V/us
Output (Note 6) 9 Ta=25°C
Common Mode Transient VoM =50V
Immunity at Logic Low CML Vout (Max.)=0.8V —1000 | — — | V/us
Output (Note 6) Ta=25°C

* All typical values are at Ta=25°C
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TOSHIBA TLP215,TLP216

TLP216
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta= - 25~85°C, V¢l Veco =5V)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. [TYP.* MAX.|UNIT
Input Supply Voltage Vool — 4.5 5 55| V
Output Supply Voltage Veeo — 45 5 55| V
Low Level Input Voltage VIL — — — 08| V
High Level Input Voltage Vig — 2.0 — — v
Ior,=8.0mA, Vig=2V
Low Level Output Voltage VoI Voeo =45V — 0.3 05| V
. Iog=—400.A

High Level Output Voltage VoHu VI1,=0.8V, Vooo =45V 2.7 36 | — v
Low Level Input Current I11, Veer=5.5V, Vi,=04V — | =02 ]| —04| mA
High Level Input Current Itg Voer=»5.5V, Vig=2.7V — — 20| pA
Input Current at Maximum Input _ _
Voltage I Veer=»5.5V, Vig=6V — — 04| mA
Input Low Level Supply Current IccLr Voer=5.5V, Vi,=GND — 4 10| mA
Input High Level Supply Current IccHl Veer=5.5V, Vig=4.5V — 7 10| mA
Output Low Level Supply Current | IocrLo [Veco=5.5V, Vig=4.5V — 4 6.0 | mA
Output High Level Supply Current| Iccmo |Veco=5.5V, Vi,=GND — 4.5 6.0 | mA
Low Level Short Circuit Output Vooo=5.5V, ViIg=4.5V

I 2 — A
Current (Note 4) | OSL Vour=5.5V 5 55 m
High Level Short Circuit Output Veeo=5.5V, Vi,=GND
Current (Note 4) losH Vour=0V -10) =25 — mA

. Vg=500V, RH.=60% 1 1
Resistance (Input-Output) Rg Ta=925°C 5X10" 10 — Q
) Vg=0, f=1MHz

Capacitance (Input-Output) Cg Ta=925°C (Note 3) — 10| — pF

*  All typical values are at Ta=25°C
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TOSHIBA TLP215,TLP216

TLP216
SWITCHING CHARACTERISTICS (Unless otherwise specified, Ta= - 25~85°C, Vcc|=Veco =5V)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. (TYP.* MAX.|UNIT
CUIT
Propagation Delay Time
(L—H) (Note 7) tpLH B 05 3| s
- - Ry, =2k, C1,=15pF
Propagation Delay Time ¢ 1 05 5 s
(H—L) (Note 7) | "PHL — ' a
Output Rise Time (10 —-90%) tp R1,=2k{), C1,=15pF — 35| — ns
Output Fall Time (10—-90%) | tp Ta=25°C — 200 — ns
Common Mode Transient VoM =50V
Immunity at Logic High CMH Vout Min,)=2V —-1000| — — | V/us
Output (Note 8) 9 Ta=25°C
Common Mode Transient VoM =50V
Immunity at Logic Low CML Vout (Max.)=0.8V 1000 | — — | V/us
Output (Note 8) Ta=25°C

* All typical values are at Ta=25°C
(Note 4) Duration of output short circuit time should not exceed 10ms

(Note 5) The tpLH propagation delay is measured from the point on the trailing edge of
the input pulse to the 1.3V point on the leading edge of the output pulse.
The tpHL propagation delay is measured from the point on the leading edge of
the input pulse to the 1.3V point on the trailing edge of the output pulse.

(Note 6) Cyr, is the maximum rate of rise of the common mode voltage that can be
sustained with the output voltage in the logic low state (VouT<0.8V).
CMH is the maximum rate of fall of the common mode voltage that can be
sustained with the output voltage in the logic low state (VouT>2.0V).

(Note 7) The tpLH propagation delay is measured from the point on the trailing edge of
the input pulse to the 1.3V point on the leading edge of the output pulse.
The tpHL propagation delay is measured from the point on the leading edge of
the input pulse to the 1.3V point on the trailing edge of the output pulse.

(Note 8) Cypr, is the maximum rate of rise of the common mode voltage that can be
sustained with the output voltage in the logic low state (VouT<0.8V).
CMH is the maximum rate of fall of the common mode voltage that can be
sustained with the output voltage in the logic low state (VouT>2.0V).

(Note 9) A ceramic capacitor (0.14F) should be connected from pin 1 to pin 3, and from
pin 4 to pin 6 (Vo-GND) to stabilize the operation of the high gain linear
amplifier. Failure to provide the switching property. The total lead length
between capacitor and coupler should not exceed 1lcm.
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TOSHIBA TLP215,TLP216

TEST CIRCUIT 1 : tpLH, tpHL tr and tf (TLP215)

PULSE
GENERATOR
ty=tr=>5ns
v YVo=3V vVeeo=5v 5V
INPUT VIy 1.3V Veor=5v JouT
=
t
pLiI tpHL j Ellj
3.5V Vog VIN +=1B J{[>u5
OUTPUT VoUuT Z \ L3V MONITOR
0.5V _§ Y " VoL B A
tr tr

7 D1~D4 : 181588

Cy, is approximately 15pF which includes
probe and stray wiring capacitance.

TEST CIRCUIT 2 : Common Mode Transient Immunity (TLP215)

=, Voco=5V
50V 2
90% \ - ,
VeMm 10%_2 | oV s o]
tr tf _l__T__E :
A - -

I,
!
S
5

SWITCH A : Vocr=sv + —o] B ﬂ>

Vo \J B? i MONITOR
—_— E
OUTPUT VouT Vo (MIN)
Vor, A Vo (MAX)) @VCM
SWITCH B : A m
PULSE GENERATOR
Zo=50Q)
CMp= BV oy - 45

T (ue) LT T (us)
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TOSHIBA TLP215,TLP216

TEST CIRCUIT 3 : tpLH, tpHL tr and tf (TLP216)

PULSE
GENERATOR
ty=tr=>5ns
3v V=3V veeo=sv 5V

INPUT VIN 1.3V Veer=5V Vour
0 2 = [ MONITOR | €
tpLH = B~ .
. = I
ST < =
v VIN o ol R~
3.5V —  YOH MONITOR = D1 vy

OUTPUT V.

OUT |} o5y 18V v fII* L D3
tf t,  OL D4

7 D1~D4 : 151588

Cy, is approximately 15pF which includes
probe and stray wiring capacitance.

TEST CIRCUIT 4 : Common Mode Transient Immunity (TLP216)

Z 50% & 50V
Vem _10%4 Y OV
t-r tf
SWITCH A : Veer=5vV T
Vou
\ VA
OUTPUT VouT Vo (MIN.)
*
SWITCH B : Vel
PULSE GENERATOR
Zo=50Q)
45 (V) 45 (V)
= , eMy,= 220
H tr(us) L tr (us)
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