GaAlAs IRED & PHOTO-IC

{TLP215)

DIGITAL LOGIC INTERFACE

TLP215,216

Unit in mm

MICROPROCESSOR SYSTEM INTERFACE
ISOLATED BUSS DRIVER
6 5 4
LINE RECEIVER 9101
GROUND LOOP ELIMINATION
The TOSHIBA TLP215 and TLP216 are logic-in and logic-out type OO0
photocouplers. Both types consist of three chips : a GaAfAs infrared 23
LED, LS TTL level logic IC LED driver, and photo detector which 1122025 7624025
incorporates both a photo diode and TTL level logic 1.C. o &
TLP215 : Buffer Logic Type l l Lot
TLP216 : Inverter Logic Type 02270
1.2 Z 7.85~880
N -]
.05 s
e  Supply Voltage : Voe=4.5~5.5V 1582025
®  Switching Speed ¢ tpHL, tpLH=5us (MAX.)
¢  Guaranteed Performance Over Temperature : —25~80°C JEDEC —
e  Isolation Voltage : 2500Vrms (MIN.) EIAJ -
. . TOSHIBA 11-7A6
¢ UL Recognized : UL1577, File No. E67349
Weight : 0.42g
PIN CONFIGURATIONS (TOP VIEW)
TLP215 TLP216
1] [16 1:Veer 1[0 J6 1: Vecr
2 : ViNn (INPUT) 2 : VIN (INPUT)
3 : GNDy 3 : GNDg
A AN 15 4. Grpg 204 [15 4. gNDg
5 : Vourt (OUTPUT) 5 : VoyTr (OUTPUT)
3 14 6:Vcco 3 [ 14 6:Vcco
TRUTH TABLE
INPUT OUTPUT INPUT OUTPUT
H H H L
L L L H
BUFFER LOGIC INVERTER LOGIC
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SCHEMATIC
Iccr Icco Icer Icco
Veer © 1 VCco Veer o 0 VCCo
1 6 1 6
« 10k W 10k
VIN ©— 19 VIN ©— Io
2 VouT 2 Y ° vour
GND[ o— o GNDg GNDp o o GNDg
3 4 3 4

A 0.1uF bypass capacitor must be connected between pin 1 and 3, and between pin 4 and 6.
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RECOMMENDED MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL | MIN. | TYP. [MAX. |UNIT
Supply Voltage Vcer Veco| 4.5 5 55| V
Input Voltage High Vig 2 — [Vee| VvV
Input Voltage Low VIL 0| — 08| V
Output Current High Iou — — | —400| w«A
Output Current Low IoL — - 8| mA
Fan Qut (TTL Load) N — — 4| —
Operating Temperature Topr -25| — 85| °C

ABSOLUTE MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL | RATING | UNIT
a Supply Voltage (Note 1) veer —-0.5~7 v
= | Input Voltage VIN —0.5~7 v
QO‘ Supply Voltage (Note 1) veco —0.5~7 \'
& | Output Voltage Vour | —05~7 v
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 Tsig —55~125 °C
Solder Temperature (10sec.)** Tsol 260 °C
%:)(l:amlo?m\:ﬂ t}iﬁéﬁﬂ%, Ta=25°C) (Note 3) | B'S 2500 | Vrms

Note 1 : Max. lmin.

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.
**  Soldering portion of lead : up to 2mm from the body of the device.
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TLP215
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta= - 25~85°C, Vccl, Veco =5V)
CHARACTERISTIC SYMBOL TEST LONDITION MIN. (' TYP.* | MAX.|UNIT
Input Supply Voltage vecl — 4.5 55| V
OQutput Supply Voltage veeo — 4.5 55| V
Low Level Input Voltage Vi, — — — 08| V
High Level Input Voltage VIH —_ 2.0 — —_ v
IoL,=8.0mA, Vi1,=0.8V
Low Level Output Voltage VoL Voo =45V — 0.3 05| V
. IoH=—400uA, VIH=2V
High Level Output Voltage VoH Vogo=4.5V 2.7 36| — v
Low Level Input Current I7L Veer=5.6V, Vi, =04V — |-02]| -04| mA
High Level Input Current Ity Veer=56.6V, Vig=2.7V — — 20| pA
Input Current at Maximum Input
— = — — . A
Voltage I Veer=5.5V, Vig=6V 04| m
Input Low Level Supply Current IccLl Veer=5.5V, Vi, =GND — 10| mA
Input High Level Supply Current IccHI Veer=5.5V, Vig=4.5V —_ 10| mA
Output Low Level Supply Current | IccLo |Veoco=5.5V, Vig=GND — 6.0 mA
Output High Level Supply Current| IccHO |Vcco=5.5V, ViH=4.5V — 4.5 6.0 mA
Low Level Short Circuit Output Vegoo=5.5V, Vi, =GND
—_— A
Current (Note 4) | 10SL |y ir=55V I m
High Level Short Circuit Output Veco=5.5V, ViH=4.5V
Current (Note 4) losH VoyuT=0V -0 -2 — | mA
. Vg=500V, R.H.<60% 1 wl|l
Resistance (Input-Output) Rg Ta=25°C 5X10'° 10 Q
Capacitance (Input-Output) Cg Vs=0, f=1MH2 — 1.0 | — pF

Ta=25°C (Note 3)

* All typical values at Ta=25°C
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TLP215
SWITCHING CHARACTERISTICS (Unless otherwise specified, Ta=25~85°C, V¢ =Veco =5V)
TEST]
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. |TYP.* | MAX.|UNIT
CUIT)
Propagation Delay Time
(L—~H) (Note 5) | ‘PLH i e I
- - R1,=2k{}, C,=15pF
Propagation Delay Time ¢ L 0.5 5
(H—L) (Note 5) | ‘PHL - ) -
Output Rise Time (10 -90%) tr Ry, =2k(}, C;,=15pF — 35 — ns
Output Fall Time (10—90%) | tf Ta=25°C — 20| — ns
Common Mode Transient VeM =50V
Immunity at Logic High CMH Vour (Min.)=2V 1000 — — (V/ius
Output (Note 6) 2 Ta=25°C
Common Mode Transient VoM =50V
Immunity at Logic Low CML Vour (Max.)=0.8V —-1000 — — | V/ius
Output (Note 6) Ta=25°C

* All typical values are at Ta=25°C
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TLP216
ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta = - 25~85°C, Vccl, Veco =5V)
CHARACTERISTIC SYMBOL TEST CONDITION MIN. |TYP.* | MAX.|UNIT
Input Supply Voltage veor — 4.5 5 55 V
Output Supply Voltage veceo — 4.5 5 55| V
Low Level Input Voltage ViL — —_ — 08| V
High Level Input Voltage VIH — 2.0 — — v
IpL,=8.0mA, V=2V
Low Level Output Voltage VoL Veco =45V — 0.3 05( V
. IoH = —400.A
High Level Output Voltage VOH VIL=0.8V, Voo =4.5Y 2.7 36| — v
Low Level Input Current 111, Veer=5.5V, Vi, =04V — |~02] -04| mA
High Level Input Current IIH Veer=5.5V, Vig=2.7V — —_ 20| uA
Input Current at Maximum Input
=5. VIH=6V — — 4
Voltage Iy Veel=5.5V, Vig 0 mA
Input Low Level Supply Current IccLl Veer=5.5V, Vi, =GND — 4 10| mA
Input High Level Supply Current IccHI Veer=5.6V, Vig=4.6V — 7 10| mA
Output Low Level Supply Current | IccLo |[Vcco=5.5V, ViIH=4.5V — 4 6.0 mA
Output High Level Supply Current | IccHO |Vecco=5.5V, Vi, =GND — 4.5 6.0 mA
Low Level Short Circuit Output Veeo=56.6V, Vig=4.5V -
Current (Note 4) TosL Voyur=>5.5V 25 N mA
High Level Short Circuit Qutput Veco=5.6V, Vi, =GND
Current (Note 4) losn Vour=0v -0 -2 — mA
. Vg=500V, R.H.<60% 10
. N ) 104 | —
Resistance (Input-Output) Rg Ta=95°C 5x%10 0 Q
. Vg=0, f=1MHz
- ' — 1. —
Capacitance (Input-Output) Cg Ta=25°C (Note 3) 0 pF

* All typical values are at Ta=25°C
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S\I}VITCHING CHARACTERISTICS {(Unless otherwise specified, Ta= - 25~85°C, Vcc)=Vceo =5V)
CHARACTERISTIC SYMBOL %EISI{: TEST CONDITION MIN. |TYP.*| MAX. |UNIT

Propagation Delay Time

(et " Note m) | 'LH i e B

Propagation Delay Time Ry, =2k(l, Cp,=15pF

(H—L) (Note 7) | 'PHL 1 - 05| 5| us

Qutput Rise Time (10—90%) | t R =2k(}, C,=15pF — 35| — ns

Output Fall Time (10-90%) | tf Ta=25°C — 20| — ns

Common Mode Transient VoM =50V

Immunity at Logic High CMmu Voutr Min.)=2V —1000| — — |V/us

Output (Note 8) 2 Ta=25°C

Common Mode Transient VeM =560V

Immunity at Logic Low CML VouyT(Max.)=0.8V 1000 | — — | V/ius

Output (Note 8) Ta=25°C

* All typical values are at Ta=25C

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 : Cpr, 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 : CpL is the maximum rate of rise of the common mode voltage that can be
sustained with the output voltage in the logic low state (VQuT<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 (VoC-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 lem.
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TEST CIRCUIT 1 : tp, tpHL, tr and tf (TLP215)

av
INPUT ViN 1.3V
tpHL
3.5V v
OUTPUT VoUT \L v OH
0.5V M oL
tr tf

PULSE
GENERATOR
tp=tp=5ns
Vo=3V vVeeo=5V 5V
Veor=5v your
B & | MONITOR | G
=2 2
- — CIT
VIN 4= = e of'
MONITOR Tew DI yoo
¥D3
¥D4

7 D1~D4 : 151588

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

TEST CIRCUIT 2 : Common Mode Transient Immunity (TLP215)

Z 90% y 5oV
VoM _10% L ov
tr tf
SWITCH A : Veer=5V —e Vour
VoH \J MONITOR
OUTPUT Vouyr Vo (MIN.)
- X.
VoL ~ Vo (MAX.) @VCM
SWITCH B : - ~
PULSE GENERATOR
Zo=50()
45 (V) 45(V)
M = = —
CMy trus) ’ tf(us)
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TEST CIRCUIT 3 : tp|H. tpHL. tr and tf (TLP216)

PULSE
GENERATOR
=tf=5
v oy Veco=5V 5V
Q
INPUT VIN 1.3V Voor=5v vour
¢ h 0 = k= | MONITOR |
pHL pLH - ~ | o
| i VIN °1 [ Ly ::A
Ll
OUTPUT V oV VOH  MONITOR z D1 ypo
U 1.3V
OUTIN 0sv v CL ¥D3
i tr ' OL ¥D4

m D1~D4 : 151588

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

TEST CIRCUIT 4 : Common Mode Transient Immunity (TLP216)

veeo=5v
s
Z 0% & 50V g
veMm 10% 7 L ov =]
tr tf
v, - | o VouT
SWITCH A : ccr=sv [A 1 MONITOR
Vou e
N Vo (MIN) A
OUTPUT Vour s
*
VoL ~N— Vo (MAX) VoM _
SWITCH B : m
PULSE GENERATOR
Zo =500
45 (V) 45 (V)
- — My = — "~
CME= 4 tas) * ML= (o)
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