IENT

R
\J/ Shenzhen Orient Components Co ., Ltd OR-M501

ORIENT

Photo coupler

Product Data Sheet
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FAX: 0755-29681200
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1. Features

(1). High speed - 1MBd model.

(2). Adapted to the dual-in-line, lead spacing width, surface installation.
(3). Store output.

(4). UL, VDE approval.

(5). MSL Class 1

2. Instructions

M501 consists of highly efficient AlGaAs light-emitting diodes and high-speed optical
detectors. The design provides good ac and dc isolation at the input and output ends
of the photoelectric coupler. Connections related to photodiode biasing can improve the speed of
conventional phototransistor couplers by reducing the capacitance of the matrix collector. Internal
shielding ensures high transient immunity in general mode. Ensure the common-mode transient
immunity to 1 kv/pusec.

3. Application Range
* line receiver isolation
* switching power supply

» motor control system

4. Functional Diagram

6 5 B
Truth table
1.Anode
3.Cathode Input (LED) | Output
<‘=_\. 4.GND ON L
S s S RS 5.Vo(Output)
OFF H

H 6.Vcc
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5. Absolute Maximum Ratings (Ta=25C) *1

Parameter Symbol |Rated Value Unit

Average Forward Input Current IF 25 mA

Input Reverse Input Voltage Vr 5 \Y
Power Dissipation P 45 mV

Output Collector Current lo 8 mA

Output Output Collector Voltage Vo 20 Vv
Output Collector Power Po 100 mwW

Dissipation

Supply Voltage Vee 30 V

Insulation Voltage Viso 3750 Vrms
Working Temperature Topr -55 ~ +100
Storage Temperature Tstg -55~ +125 C
*2 Soldering Temperature Tsol 260

*1. Room temperature = 25 ‘C. Exceeding the maximum absolute rating can permanently damage the

device. Working long hours at the maximum absolute rating can affect reliability.

*2. soldering time is 10 seconds.
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6. Electrical optical characteristics at TA=25C

Parameter Symbol Condition Min | Typ | Max | Unit
Forward voltage Ve lF=16mA 12 | 14 | 18 \%
Reverse voltage | BVr Ir=10pA S — — v

lF= 16mA, Vo=0.4V, .
Current transfer CTR Veomd 5V 20 | 36 | — %
ratio

Low Level Output VoL Vee=4.5V, [F=16mA, — 0.2 04 V
V0|tage lo=3.0mA

High Level Output loH Vee=15V, Vo=15V,Ir=OmA | — |0.005 1 uA
Current IF=OmA

High Level Supply lcct I[F=16mA,Vo=0open, — 185 | — uA
Current (Vec=15V)

Low Level Supply lccH | IF=O0mA\Vo=open,(Vcc=15V) | — |0.002 1 uA
Current
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7. Switching Characteristics at TA=25C
Parameter Symbol Condition Min Typ Max | Unit
Propagation delay time to tPHL RL=1.9kQ — 0.19 0.8 us
output Low level [F=16mA
Propagation delay time to tpLH R=1.9kQ — 0.15 0.8 us
output High level [F=16mA
C.=15pF
Logic High Common [CMH| Vem=1500Vp-p, 15 25 — | kVius
Mode Ri=1.9kQ,
Transient Immunity lE=0mA
Vem=1500Vp-p,CL=15pF
Logic Low Common Mode| |CM,| R1=1.9kQ, 15 25 — | kVius
Transient Immunity) [F=16mA

Recommended temperature range (Ta = 0 C -- 70 °C), unless otherwise specified power supply for 5 v.

Typical values of Ta=25 C.

8. Isolation characteristics at TA=25C

Parameter Symbol Condition Min Typ Max | Unit
Input-Output Insulation I-o 45% RH,t=5s, — — 1 MA
Leakage Current Vio = 3kV DC,Ta =25C
Withstand Insulation Test Viso RH < 50%, t =1min,Ta=25C | 3750 — — VRMS
Voltage
Input-Output Resistance Rio V1.0=5000V DC — 1012 — Q

Typical values of Ta =25 C
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9. Order Information

Part Number

OR-M501-X-Y-Z

Note
X = Tape and reel option (TP or TP1).

Y =V’ code for VDE safety (This options is not necessary).

Z = ‘G’ code for Halogen free .

*VDE Code can be selected.

Option Description Packing quantity
TP Surface mount lead form (low profile) + TP tape & reel option 3000 units per reel
TP1 Surface mount lead form (low profile) + TP1 tape & reel option 3000 units per reel
Copyright© 2019 Orient .All rights Reserved 6 Vi1
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10.Naming Rule

3.Year Code
6.Anode
/ 4 Week Code
/
s
[T ] [ 1T

OR M501 [ 5.Day Code

mam ) N\ ST=

N\
1.Manufacturer/ \2.Part Number

NOTE:

(1) ORIENT

(2) Part Number: ‘M5071’

(3) Year Code: '9' means'2019'.

(4) Week Code: ‘01’ represents the first week, ‘02’ represents the second week.
(5) Day Code: ‘A to F’ means ‘Monday to Sunday’

(6) Anode.

* Halogen Free Mark can be selected.

*VVDE Mark can be selected.
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11. Outer Dimension

(1) OR-M501
1.2720.3
T
H H H 6 5 4
CL i 1.Anode
] 3.Cathode
3 .___él’ _____ 4.GND
O : H 5.Vo(Output)
T 6.Vce
2.54+0.3 ‘ =
+ &3.3510.3 £ ’——5.310.34‘
ot @ i
sl 8l s A
- o a a

_ = =2 i 0.2+0.1
o —~f 0.4+0.1 -+ 0.5£0.15 :I

—6.3~7.2

12. Recommended Foot Print Patterns (Mount Pad)
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13.Taping Dimensions

(1) OR-M501-TP

4+0.]

1.75+0.1

G
0]
§.5:0.05 Il
1240.1

=

——

2.45+0.1 |

4.4:0.1]

0.35+0.05

E%
|
1240 1

i

—n--

0.35+0.05

Description Symbol Dimension in mm(inch)
Tape wide w 12+0.3 (0.472)
Pitch of sprocket holes PO 44+0.1 (0.157)
) F 5.540.1 (0.217)
Distance of compartment
P2 2+0.1 (0.079)
Distance of compartment Pl 8201 (0315)
to compartment
Encapsulation type TP/TP1
amount (pcs) 3000
9 Vi1
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14.Package Dimension

(1) package dimension

F'acking Information

Packing Information

Packing type Reel type
Tape Width 12mm

Qty per Reel 3,000
Small box (inner) Dimenaion 345*345*45mm
Max qty per small box 6,000
Large box (Outer) Dimenaion| 480x360x360mm
Max qty per large box 60,000

(2)Packing Label Sample

ORIENT -Z2rem. @D

L NO:
|'||l||i|ﬂ|||ﬂﬂ|| (LI
|||ﬂ|li|ﬁl|”ll||
Iﬂjl.[!ﬂlllllll COMMENT: e
Illlllllfmllllﬂl AN us
ll ILIUTRL MADE N CHINA

LOT NO:The production cycle of the product.
BATCH:The CTR RANK of the product.
Quantity:Product packaging quantity.

Product Data: The data when product be made.

b=
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15. Reliability Test
Reference
NO. liem Condition Quantity Cyele
Standards
RSH,
I [Resistance to Solder | 260+5°C,20s/cycle 2 3 cycles JESC22A-106
Heat
SD, o
2 o 5 ?44 1 eyele JESD22-B102
Solderability 10s/cycle
TC, H: 125°C 15min
3 Temperature Cycle J Smin 77 300cycles JESC22A-104
L:-55°C 15min
TS, H:100*C 5min
4 Thermal Shock I 15s _ 77 300cysles JESC22A-106
L:-10°C 5min
[ TSL,
5 [Low Temperature T:=55°C 77 1000h JESD22-A119
Storage
HTSL,
6 [High Temperature T:125°C 77 1000k JESC22A-103
Storage
THB,
] T:B5°C
7 [High Temperature T3 1000k JESC22A-101
k e RH: B83%
High Humidity
T: 110°C
: HTOL s o MIL-STD-750
DC Operating Life M Method 1037
VCC=5V
ESD-HBM Ta=25°C,
9 |Human Body Model Reference ) I cycle JESD22-A114
ESD JESD22-A114

Copyright© 2019 Orient .All rights Reserved
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16. Temperature Profile Of Soldering

(1) IR Reflow soldering (JEDEC-STD-020C compliant)

Note: one solder backflow is recommended under the conditions described below in the
temperature and time profile. Do not weld more than three times.

Profile item Conditions
Preheat 150°C
- Temperature Min (T Smin)
- Temperature Max (T Smax ) 200°C
+
- Time (min to max) (ts) 90£30 sec
Soldering zone
- Temperature (TL ) 217°C
-Time (tL) 60 sec
Peak Temperature 260°C
Peak Temperature time 20 sec
Ramp-up rate 3°C / sec max.
Ramp-down rate from peak temperature 3~6°C / sec
Reflow times <3
20 sa¢
i Ramp-up | I-TP 260°C
_ TL217°C
L Tsmax 200°Cc /| Ramp-down
g
=
o Tsmin ‘60-100 sec |
e |150C tL (Soldering)
5
'_
25°C =
60 ~ 120 sec Time (sec)
ts (Preheat)
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(2) Wave soldering (JEDEC22A111 compliant)
One-time welding is recommended under the temperature condition.

Temperature 260+0/-5°C
Time 10 sec
Preheat temperature 510 140°C
Preheat time 30 to 80 sec

i
300
260+0,/-5C Wave temperature
G 250
%J First wave Second wave
= 200
= +200°C/sec
(&R
é 150 —-5"C/sec
—
+2°C/sec
100—
<4— Preheat zone
50 —

I . .
1 2 3 4 Time(min)

(3) Hand soldering by soldering iron

Single lead welding is allowed in each process and one-time welding is recommended.

Temperature 380+0/-5°C

Time 3 sec max
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17.Switching Time Test Circuit

PULSE | . __ v I
GEM. 8 a — =
Zo= 500
Ir=5ns R
5V
10% DUTY CYCLE 5 Wa
10 = 500us — Ve /_

Ny

1.5% ?_1_5'\-'

Ir MONITOR O J e
Ci=15 pF tpHL -] S _.-I_ LH
R I L __tp
* INCLUDES PROBE AND FIXTURE CAPACITANCE
Figure 1:Test Circuit for ten. and teLH
Ir = *Rec
A i ; . +5V ¥ t=16ns
1 2200 1oV
7Y I 0%

i R

ey e 10%

=1 5 o

=V I OVa
i - -
H L o.1uF
3 i 4 Vo SW A I:nﬂm.?ull sV
Va ﬂ Vo
SW B: Irm18mA

Veu

-

PULSE GEN.

Figure 2:Single Channel Test Circuit for Common Mode Transient Immunity
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18.Characteristics Curve

Figure 3: DC and pulsed transfer charactenistics Figure 6: Current transfer ratio vs. input current
20 =er Feilmd 4 Ta=35C
Ta=250 T =25
E =T :Tm -E Marmolzsd: 1EmA
£ 15 e E 15 1
& IF=2eni, E / \\\_
E 10 = hH""-._
o . T
5 IF=15mi E 1 —
5 5 F=Hima ‘_E‘
(=] M - —_—
& i E 0.5
=
ﬂ T o i
o 10 20 1 @ 7 10 13 18 19
VO-OUTPUT-V |F-lnput Current-mda
Figure 4: Input current vs. forward voltage Figure 7: Current transfer ratio vs. temperature
1000 7
Ta=250
‘E 100 — . il —
- E 5
= w0 E /
S - B .-
=2 1 z
L] -
g,
g 0.1 4 e E .
K
E oM // 8
0.0 o
1% 1z 1.3 14 1.5 (N 1.7 =0 a2t o 25 51 5 109 125
VF-FORWORD WVOLTAGE-VOLTS T TEMPERATUREL
Figure 5: Logic high output current vs. temperature Figure 8: Small-signal current transfer ratio vs.
guiescent current
1000 0T
ki
! 0.8
i / E .8 P,
] / = 7 T
LE]
s EE 0.4 T
E / 8 E ——
g . V. -é 0.3
I / # n2
3 d
g™ v ST S —
1 8
i =
2 om | ¥
a3 s0 75 e 15 1E0 0 4 0§ 12 16 W M B/ 32 3/ 40
Ta - TEMPERATURE - 'C IF-GUIESCENT IWPUT CURRENT - miA
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Figure 9: Propagation delay time vs. temperature Figure 10: Propagation delay time vs. load resistance
2000 10 ,
| = :::E e ———
TPLH BN135 F .
Ls)
E =
% 160 rf ' —| TPLH at IF=16mA
.}
i b= -
G / - - i — e
8 om0 1 e | £ ,.::'.‘-": TPlLHaIIF;wimT
F -
2 / L = ;():J":‘ | TPHL &t IF=10mA
g / / = "-—-—-.,._—.——-----I—-
-~ 1 g —t— -
§ — - - e
../’ TPHL GN136 Z' - : — [ TPHL at IF=18mA
: ]
g — — _.T-_ TPHL BN135
50 20 20 &0 100 140 001 1- ;
TA-TEMPERATURE degres
Progagation Time({usec)
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