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1. Features

(1) Performance specified for common IPM applications over industrial
temperature range: -40° C to 100° C

(2) Fast maximum propagation delays tpar = 400 ns, tpLu = 550 ns

(3) Minimized Pulse Width Distortion (Pwp = 370 ns)

(4) Very high Common Mode Rejection (CMR): 15 kV/us at VCM = 1500V

(5) CTR >44% at [r = 10 mA

(6) Safety approval
UL approved(No.E323844)
VDE approved(No.40029733)
CQC approved (No.CQC19001231256)

(7) In compliance with RoHS, REACH standards
(8) MSL Class I

2. Instructions

The OR-M502 consists of a GaAsP LED optically coupled to an integrated
high gain photo detector. Minimized propagation delay difference between devices
make these optocouplers excellent solutions for improving inverter efficiency
through reduced switching dead time.

Specifications and performance plots are given for typical IPM applications.

3. Application Range

(1) IPM isolation

(2) Isolated IGBT/MOSFET gate drive
(3) AC and brushless dc motor drives
(4) Industrial inverters

4. Functional Diagram

OR-M502
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L\ ' Truth table
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5. Absolute Maximum Ratings (Ta=25°C) *1

Parameter Symbol Rated Value Unit
Average Forward Input Current Ir 25 mA
Reverse Input Voltage Vr 5 A"
Input
Power Dissipation Pr 45 mW
Average Input Current IrGave) 25 mA
Peak Input Current
(50% duty cycle, <1 s pulse width) Tr(peal) 50 mA
Peak Transient Input Current
. IF(tran) 10 A
(<1 s pulse width, 300 pps)
Output Collector Current Io 8 mA
Output
Output Collector Voltage Vo 30 A"
Output Collector Power Po 145 W
Dissipation
Supply Voltage Vee 30 \Y
Insulation Voltage Viso 3750 Vrms
Working Temperature Topr -40 ~ +100
°C
Storage Temperature Tstg -55 ~ +125
*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=25°C

Over recommended operating conditions unless otherwise specified:Vec = +4.5 V to 30 V, Iron = 10 mA to 20 mA,
Vrom=-5V1t0 0.8V

Parameter Symbol| Min. |Typ.* | Max. | Units Conditions
Current Transfer Ratio CTR 44 90 — % Ir=10mA, Vo=0.6 V
Low Level Output Current IoL 4.4 9.0 — mA I[r=10mA, Vo=0.6 V
Low Level Output Voltage VoL — 0.3 0.6 v lo=2.4mA
Input Threshold Current Itn — 1.5 5.0 mA Vo=0.8V,Io0=0.75mA
High Level Output Current lon — 5 50 A Vr=0.8V
High Level Supply Current Iccn — 0.6 1.3 mA Vr=0.8V, Vo= Open
Low Level Supply Current Icco — 0.6 1.3 mA Ir =10 mA, Vo = Open
Input Forward Voltage Vi — 1.5 1.8 v [r=10mA
Temperature (i;)(e):lt;f;;ieent of Forward AV AT — 16 | wvrec e =10 mA
Input Reverse Breakdown Voltage BV 5 o o v k=10 A
Input Capacitance CiN — 60 — pF f=1MHz, Vi=0V
Input-Output Insulation Voltage Viso 3750 — — VRrums Ru <50%, t =1 min, To =25°C
Resistance (Input - Output) Rio — 102 — Vio =500 Vdc
Capacitance (Input - Output) Cro — 0.6 — pF f=1MHz

*All typical values at 25° C, Vcc =15 V.
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7. Switching Characteristics at TA=25°C

Over recommended operating conditions unless otherwise specified:Vec = +4.5 V to 30 V, Iron = 10 mA to 20 mA,
Vretn=-5V1t0 0.8V

Parameter Symbol Min Typ Max | Unit Condition
Propagation delay time to
Output Low level tPHL 30 200 400 ns CLZIOOpF
IF(on) = 10 Il’lA
- - Vrem =08V
Propagation delay time to Vee=15.0V
output High level tpLH - 100 - ns CL=10pF Vma=2.0V
VTHHL = 15 V
Propagation Delay Difference
Between tpLH-tPHL -150 200 450 ns Ci=100pF
Any 2 Parts
Logic High Common Mode Ir =0 mA, Vee=150V
Transient Immunity |CMH| 15 30 — | kVius | vo>30V CL =100 pF
Vem = 1500 VP-P
Ta=25°C
Logic Low Common Mode Ir =10 mA, CL=100 pF
Transient Immunity |CML| 15 30 - kV/ips | vo<1.0V
8. Isolation characteristics at TA=25°C
Parameter Symbol Condition Min Typ Max | Unit
- 1 0 —
Input-Output Insulation Iio 45% RH,t=5s, o o 1 uA
Leakage Current V1o =3kV DC,Ta =25°C
Withstand Insulation Test Viso RH < 50%, t =1min,Ta=25°C 3750 _ _ VRMS
Voltage
Input-Output Resistance Rio V5o=3750V DC — 10"2 — Q
Typical values of Ta =25 °C
Copyright© 2020 Orient .All rights Reserved 5
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9. Order Information

Part Number

OR-M502-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© 2020 Orient .All rights Reserved 6 Vi1
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10. Naming Rule

3.Year Code
7.Anode 4.Week Code
6.Halogen Free 777/
(T | 111

G

OR M502

mum ) QA =i
L/ 5 VDE Code

1.Manufacturer / 2.Part Number

1. Manufacturer : ORIENT.
2. Part Number : M502.

3. Year Code D:I :  '21'"means '2021' and so on.

4. Week Code Dj: 01 means the first week, 02 means the second week and so on.

5. VDE Code :--:. (Optional)
6. HF Code ‘G’: Halogen Free.
7. Anode.

* VDE Code can be selected.
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11. Outer Dimension
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13. Taping Dimensions

(1) OR-M502-TP
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Description Symbol Dimension in mm(inch)
Tape wide w 12+0.3 (0.472)
Pitch of sprocket holes PO 4+0.1 (0.157)
) F 5.5+0.1 (0.217)
Distance of compartment
P2 24+0.1 (0.079)
Distance of compartment P1 8+0.1 (0.315)
to compartment
Encapsulation type TP/TP1
amount (pcs) 3000
9 Vi1
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14. Package Dimension
(1) package dimension
Packing Information
Packing type Reel type
Tape Width 12mm
Qty per Reel 3,000pcs
Small box (inner) Dimension 345*345*%45mm
Large box (Outer) Dimension 480x360x360mm
Max qty per small box 6,000pcs
Max qty per large box 60,000pcs
(2) Packing Label Sample
J EET
ShenZhen Orient REACH
V Components Co. LTD —
Material Code : 120PCXXXXXX
A
PIN : OR-XXXXXX
N CEEETE IO N A S AFETD,
Lot No. : XXXXXX-XXXXX-TX-X
TN
DIC: XXXX
O EEAETFCTO N
Qty: XXXX PCS “AXXXXXXXXXXXXX ™ (—prpiresmm)
IO Made in China
Note:
1. Material Code :Product ID.
2. P/N :Contents with "Order
Information" in the specification.
3. Lot No. :Product data.
4. D/C :Product weeks.
5. Quantity :Packaging quantity.
Copyright© 2020 Orient .All rights Reserved 10 Vi1
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15. Reliability Test
Reliability Testing
NO. | ITEMS QTY.
Condition Process Device Standard
(Pcs)
1 RSH 22 | 260+5°C 5s/3 K BT | JESD22-A106
168 hrs
ER s
2 | oTeL 77 | 125°C 500 hrs 4 JESD22-A103
Rl A7 N
1000 hrs X
168 hrs
LTSL . 500 hrs RIEFE
3 Jreepeye 77 | -40°C A JESD22-A119
1000 hrs
H:125°C 15min A H
4 ﬁ’;gﬁ% 77 | J5min 3 001 /‘%Eﬁq] JESD22-A104
L:-55°C 15min cycele
H:100°C 5min T
5 {E’;{Sﬁ% 77 | [15s 3001 7{57]:[{[}] JESD22-A106
L:-40°C 5min cycle
168 hrs R
%ﬁ%
100°C Py
h NN
6 | HTOL | 77 | iF=10mA 500 hrs ML . | JESD22-A108
iR B B
Vee=5V LA
1000 hrs E%*ﬁ
ESD-HB ESD &
7 |m 22 | =8KV ICycle 1 & HL | JESD22-A114
MR X
SD Pb-free v e
8 | e 22 | ypeieec 5s/1 1% B4 | JESD22-B102
168 hrs
HTHB o 9o TR IR AR
9 | BigHd 77 f;_%ﬁlf’%H B 500 hrs WL, MK | JESD22-A101
\ = ,Vee=5V \
R X
1000 hrs
Autoclave Ta=121 o
10 Ry 77 °C.100%RH.2atm 96hrs & 7% JESD22-A102
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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 )
200°
- Temperature Max (T Smax ) ¢
. . 90+30
- Time (min to max) (ts) >
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
29 s8¢
A Ramp-up | rTP 260°C
TL217C
Tsmax 200°C | Ramp-down

Tsmin

| 60-100 sec
o e e
150°C

tL (Soldering)

Temperature (°C)

25°C

S
60 ~ 120 sec Time (sec)
ts (Preheat)
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J Shenzhen Orient Components Co ., Ltd OR-M502
4 P

ENT

(2) Wave soldering (JEDEC22A111 compliant)

One-time welding is recommended under the temperature condition.

Temperature 260+0/-5°C
Time 10 sec

Preheat temperature 5to 140°C

Preheat time 30 to 80 sec

i
300
260+0/-5C Wave temperature
L 250
%J First wave Second wave
= 200
5 +200°C/sec
[aR
é 150 —5'C/sec
—
+2°C/sec
100—
«— Preheat zone
50 —

1 2 3 ;Il Time(r‘-r;_in)

(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

Copyright© 2020 Orient .All rights Reserved 13 Vi1
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17. Characteristics Curve
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Figure 2. Typical Transfer Characteristics. Figure 3. Normalized Output Current vs. Temperature.
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Figure 4. High Level Output Current vs. Temperature. Figure 5. Input Current vs. Forward Voltage.
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Figure 6. Propagation Delay Test Circuit.
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Figure 7. CMR Test Circuit. Typical C(MR Waveform.
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Figure 8. Propagation Delay with External 20 kO RL vs. Temperature. Figure 9. Propagation Delay vs. Load Resistance.
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Figure 10. Propagation Delay vs. Load Capacitance. Figure 11. Propagation Delay vs. Supply Voltage.
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Figure 12. Propagation Delay vs. Input Current.
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