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E' SOPS5,1MBit/s High Speed Transistor Photo Coupler
SRR F AT BR A Si-M501 Series

iR Description

Si-M501 R K —A AlGaAs ZLANKOG WA AR S &, 12K 51438 SOPS B3 5k iy 't o i A BEAT O 24
Fo BB RE R ILIOS AR, Si-MS01 RAIFAL T ke e 1RR B R .

The Si-M501 series combine an AlGaAs infrared emitting diode as the emitter which is optically coupled to a silicon high speed
photo transistor in a plastic SOP5 package. With the robust coplanar double mold structure, Si-M501 series provide the most

stable isolation feature

AR A Typical Applications

o EEWNF
Telecommunication equipment

® CMOS-LSTTL-TTL )4 hi#: 01
Out interface to CMOS-LSTTL-TTL

o HENLAME B
Computer-peripheral interface

®  FEHLIXEN A AR S A B

Power transistor isolation in motor drives

$4 Features

® HLUFFE: 1MBit/s

E {H3R Truth Table

RAEZIRE Vee-Vee
LED POSITIVE GOING

High Speed-1MBit/s

® 5% B (Vios=3750VRMS
High isolation(Viso=3750VRMS) OFF HIGH

o  LEHIRIT IS
Open-Collector Output

ON LOW

® U TFIRZ: -40~100C
Wide operating temperature range: -40°C to 100°C

3 5768 &l Package and Functional Diagram

Ep 3 WERERE Ell P

Package Internal Connection Diagram Pin Assignment

Lo 6]
1: Anode 5: VCC
S _
| 5] 4: Vo
5] ] 2: Cathode 3: GND
SOP5
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TE %442 Safety and Insulation Ratings

SOPS5,1MBit/s High Speed Transistor Photo Coupler

Si-M501 Series

¥ tine) HE LA
Parameter Symbol Value Unit
i K AE R 2 HLUE According to UL1577, t=
i ) ) ) ) Viso 3700 VrMs
Maximum Rated Withstanding Isolation Voltage 1 min
SN IR According to DIN EN
. . . VIOTM 5000 Vpeak
Maximum Transient Isolation Voltage 60747-5-5
B KU B BB B R According to DIN EN
. L. . VIORM 600 Vpeak
Maximum Repetitive Peak Isolation Voltage 60747-5-5
T F B2
) / L 5 mm
Creepage Distance
%R Z%( Absolute Maximum Ratings
2 e R/ME R IRE BAr
Parameter Symbol Min. Rating Unit
“F¥%r N\ L Average Input Current Iravae) - 25 mA
J% ] Hi, JE Reverse Voltage Vi } 5 v
i Th#E Power Dissipation P ) 45 —
Input | BFZSUEAES N FIR(<1 ps pulse width, 300 pps)
Peak Transient Input Current (<1 ps pulse width, 300 pps) IrrrAN) - 1 A
i Junction Temperature T } 125 oC
HLYR K Supply Voltage Vee 05 30 v
it LK Output Voltage Vo 05 20 v
i 13 i tH YR Output Current Io ) g mA
Output | W§{H % Hi HIi Peak output current Toeak) } 16 mA
HitH Th#E Output  power dissipation Po } 100 mW
g Junction Temperature T } 125 oC
TAERJE Operating Temperature Tunt 40 +100 oC
iR Storage Temperature Tue 55 +125 oC
JEHEE Soldering Temperature Tua ) 260 oC
2026-01-23

©2025 Copyright Si All Rights Reserved

Document Number:Rev.1.2




FMRET A TR A

FE P ESE Electro-optical Characteristics (Tamy=25°C)

SOPS5,1MBit/s High Speed Transistor Photo Coupler
Si-M501 Series

28 A% =) B | BB | K| AL
Parameter Test Conditions Symbol & & {8 | Units
Min. Typ. Max.
_— % A\ 1E 9] B8 JE Input Forward Voltage Ir=16mA Ve - 1.45 1.8 \Y
IPAN T}
) J [7] H, Input Reverse Breakdown Voltage V=5V Ir - - 10 pA
nput T -
1 N\ H.2% Input capacitance Vi=0,f=1MHz CiN - 60 - pF
[F=0mA,Vo = Open, |
157 HE P LY ERL Vee=15V,TA=25C Iccn LA
High Level Supply Current TA=0-70C - - 2
1 FLSP FL YR LY Low Level Supply Current Ir=16mA,Vo = Open,
Icco - 200 - LA
Vec=15V
i L v A% P4 L Low Level Output Voltage I=0mA,
VoL - 0.1 0.3 \%
Output Io=100mA
IF=0mA
- 0.001 0.5
Vo=Vcc=5.5V
i LS LA I=0mA Ton 001 1 pA
High Level Output Current Vo=Vcc=15V '
TA=0-70C - - 50
[F=16mA,Vcc=4.5V ”
LU EL Vo=0.4V
. CTR %
Current Transfer Ratio IF=16mA,Vcc=4.5V |
5 - -
Vo=0.5V
I[F=16mA,Vcc=4.5V 04
K P4 10=3.0mA v ' v
o
Low Level Output Voltage I[F=16mA,Vcc=4.5V - 0
- - S
N [0=2.4mA
HetRp itk T PN . ;
it = L P AR R IR Propagation Delay Time Ir=16mA
Transfer ) tPHL - - 800 ns
o to High Output Level Vee=5V
Characteristics -
i AR HL P AR 23R Propagation Delay Time Ri=1.9k Q
tpLu - - 800 ns
to Low Output Level TA=25° C
AR e T R S T Ir = 0mA, V=5V
Common Mode Transient Immunity (at Logic Ri=1.9k Q ,TA=25°C, |CMy| 15 - - kv/us
High) Ven=1000V
AR AP IR ST
IF = 16mA,Vcc = SV,
Common Mode Transient Immunity (at Logic |CM.| 15 - - kv/us
TA :25 OC,VCMZ 1 OOOV
Low)
% 25 H1 B Isolation Resistance V5o=500V Riso 1012 - - Q
[ 55 FEL%¥ Isolation capacitance f=1MHz Ciso - 0.3 - pF
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=' SOPS5,1MBit/s High Speed Transistor Photo Coupler

=
SEMEEmDE AR AT Si-M501 Series
BRI 28 Typical Characteristics Curves
50 15
~
/ =
40 | 14 ; ]
T,=100°C \\ =10
N T,=85°C // - T —
= | / _
z T,=25C i / / / _ S | =1mA
E - T,=0°C : /A ;L 12 | | \
- T =40°C W/ aa // ' s -
T =55°% | / / / £ ™
10 A / | 11 \
0 it / 10 [~
10 141 12 13 14 15 16 17 60 40 20 0 20 40 60 80 100
V. (V) T.(C)
B8] 1-TE [ FLIAL 55 TE 1) R P A 2R 1 B 2-1E [ H s 5 3 B 2
Fig.1 Forward Current vs. Forward Votage Fig. 2 Forward Votage vs. Temperature
11 13
I =16mAV,_=4.5V V_=0.4V
- ‘ 12 Normalized to T,=25'C
- /—\ 11
E E 10 /
B os B
% £ 0o /
£ or 5 /
- Z 08
V=5V
! | v =04v
- T,=25°C o7
0.5 § 08
5 10 15 20 60 40 -20 0 20 40 60 80 100 120
I (mA) TLE)
B8 3-15— . R A A L 5 TE 1 PR O B R 451 4-15— 1 LA A L S5 3 2R
Fig.3 Normalized CTR vs. Input current Fig. 4 Normalized CTR vs. Temperature
12
25
10
20 |-
8
15
g g° /
_o 10} o i
| "
) oo
2 y I L | || V™SV | |
s I=5mA V=04V
0 : | T,=25°C
o] 4 8 12 16 20 0
V. 0 10 20 30 40 50
’ 1. (mA)
P 5% FLIAL S5 0 Y L £ 1R ) 6-% tH FRIA S5 IR B M £
Fig.5 Output Current vs. Output Votage Fig.6 Output Current VS. Forward Current
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E' SOPS5,1MBit/s High Speed Transistor Photo Coupler
SRR F AT BR A Si-M501 Series

10

V=V =15V
1
<
= =
3 £
l—&
01
T,=25°C
10 ‘ ——
0.01 0 2 4 6 8 10
25 50 75 100 R (Q)
T,(C)
B 7- P e AR TR B 2R B 8-AEHIE T 55 5 5 P PR i £
Fig.7 High Output Current VS. Temperature Fig.8 Propagation Delays vs. Load Resistance
800 800 .
Vv, =5V V=5V
700 | V=18V T 1 T 700 VD=1.5V
600 600 |
500 500 T @41k
@ 400 @ 400
F a0 Tn @190 F a0 _T, @19k |
200 - T, @190
T, @4.1kQ
100 ! 100
O-60 -40 -20 0 20 40 éO 80 100 . 0 10 20 3‘0 40 50
T,.(C) I (mA)
B 9-FEHsE T 5 AR 2k A BB 10-F&HR 3B 5 1E 1] P IR i 2R
Fig.9 Propagation Delays vs. Temperature Fig.10 Propagation Delays vs. Forward Current
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=' SOPS5,1MBit/s High Speed Transistor Photo Coupler

%‘H REmEEARAH Si-M501 Series
Pulse
Generator
tr=5ns
Z,=5002
| O +5V
f o
A 4 OV,
—0.1uF
Input O | _] K
Monitor — y
47Q)
/77
B 11-Teuw, Tevn U1 B 2%
Fig.11 Tpur, TrLu Test Circuit
Input
Pulse
Output \ ; /
Pulse 1.5v
\ /
TPHL—— —— —_— ~——TPLH
BB 12-Tenr, Teun I

Fig.12 Waveforms of Tpur, TrLu

| O +5V
‘ Y o DSSOQ___O.lyF
OV,

(Ve
Y

BBl 13-CMR K i i

Fig.16 Test Circuits for Common Mode Transient Immunity

I\ i / N
V=0V
V=5V CMH
U Switching A—B, [;=0mA U
—Vp(Min)
—Vy(Max)
m Switching B—A, [;=16mA

B #] 14-CMR ¥FE

Fig.17 Wave forms of Common Mode Transient Immunity

cM,
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E' SOPS5,1MBit/s High Speed Transistor Photo Coupler
SRR F AT BR A Si-M501 Series

El (g B Marking Information

[l ]

& SiZEPERE S Manufacturer’s Code Marking
Si O & M501: #5405 Device Part Number
& Y. /MUY Last Digit of Year (ex: 4=2024,5=2025)
MS01 & WW: 5% Week Code (01 to 53)
YWWN & N: RSB Special code Or None

ooug
T Naming Kule

S1-M501-WY-ZTT

Si: A= RS Manufacturer’s Code Marking
M501: 28445 1XhS Device Part Number
WAHEZER 5 (C=H)

Y:G/None (G=*{x , None=34E¥{x)
Z:4%% (Z=S:S0P5)

TT: #M78h% A~Z or 0~9 or None

L 2R 2R 2K 2R 2 2

2026-01-23
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=' SOPS5,1MBit/s High Speed Transistor Photo Coupler

FONRERDE A IR AT Si-M501 Series
FEEHME R T Package Outline Dimensions
Si-M501

455£0.30 % 5.38+0.30 2

B ~ 040:0.10 M

R
Min. 0.40
1.27+0.12 2.54+0.25 7.00+0.30

A7 Unit: mm
HEFEAR R ~] Recommended Footprint Patterns
0.8
14—
6.18
NN
D L] D
1.27 | |
- 2.54
o AL Unit: mm
2026-01-23
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— SOPS5,1MBit/s High Speed Transistor Photo Coupler
SHNREM G A BR A F

Si-M501 Series

4,2 Packing
- EHYE NENE SR WER SRS
Quantity Quantity Quantity Inner Box Carton
Package Type
per Reel per Inner Box per Carton Dimensions Dimensions
6000 pcs/inner
SOP5 3000 pcs/reel b 60,000 pcs/carton | 353*340*60mm | 650*375*365mm
0X
B 5% %# Tape and Reel
iz SOPS
Package Type
T 10 F—200:010 ~215:0.10 T
o o b & old & o)
:> <\ 0.10
( ) 0.10
% ( | L4
Dimensions ’> ) - ‘ n % \J
b ) W, ) () {
\ \‘ 3 )
/
) ! | (B A {
\ |_ ; i I ®15+0.10— :
¢ ‘ B .
4.00 ——‘ ‘-——B.OO »1.50 rljg
7.50 ' ' ' ' i
: AlA Bl 'HNY pla i 0
AT o IS o ) © 16,00
Packing '_T_' _Jlr_' _Jlr_' T T
Specifications il iR bod i Hik
8.00 —-—| -—2.48
| >
HAZ: mm
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E' SOPS5,1MBit/s High Speed Transistor Photo Coupler
SRR F AT BR A Si-M501 Series

Bl ARIE S H128 Solder Reflow Temperature Profile

Tp260°C

Max. Ramp Up l—»]
Rate=3°C/s

Max. Tp 30s

60-150 sec Max. Ramp Down

Temax 200°C Rate=6°C/s

J% Temperature(°C)

2 | T 150°C Preheat Area___
= tg 60-120 sec

2590 i} 6] Time(sec)
=] 5 HE L XA
Profile Item Symbol Value Unit
AR E Temperature Min. Tomin 150 °C
Tii#[X Preheat Area % =1 Temperature Max. Tomax 200 °C
i ] Time (min. to max.) ts 60~120 sec
JRIEIX IR J¥ Temperature TL 217 °C
Soldering Area i 18] Time tL 60~150 sec
I&{E iR ¥ Peak Temperature Tp 260 °C
WAL Te 28 Tp-5°C Z (8] (RIS [1]
) o tp 30 sec max.
Time within 5 °C of Peak Temperature: Tp - 5°C
b F+# # Ramp-up rate 3 °C / sec max.
T F# 3% Ramp-down rate 6 °C / sec max.

vE: 2% IPC/JEDEC J-STD-020D #xift.
Note: Reference: IPC/JEDEC J-STD-020D.

FEVLAE P (R AN TR 26 A R BEAT R R, B2 ANaeld =ik
One time soldering reflow is recommended within the condition of temperature and time profile shown below. Do not

solder more than three times.

2026-01-23
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SOPS5,1MBit/s High Speed Transistor Photo Coupler
Si-M501 Series

PR B 1 28 Wave soldering Temperature Profile

|
300
Sloder Temperature:260°C
250
= Second Wave
¢ First Wave
E 200
=
<
g 150 Max Ramp;dovm
Rate:6°C/sec
o Max Ramp-up
o Rate:3°C/sec
= 100
Preheat zone
25 to 140°C
50
0 -

0 30 60 90

150 180 210 240

i} [8] Time(sec)

V15152 % JEDEC FrifE JESD22-A111

For more details,please refer to the JESD22-A111 of JEDEC standards.

F T &84 Hand soldering by soldering iron

(1) W KFEIFZ
One time soldering is recommended.
(2) IRJE 360°C £ 5°C, Hf[a]<3s.
Temperature: 360°C + 5°C, within 3s.

©2025 Copyright Si All Rights Reserved
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E' SOPS5,1MBit/s High Speed Transistor Photo Coupler
SRR F AT BR A Si-M501 Series

75 B Disclaimer
1. N E A EEME. shiesk it el Hofth oy i, REMPTA PSS AT R 3 T B ok, B BATIEM.

Silicon nice all product specifications are subject to change without notice to improve reliability, function or design or
otherwise.

2. AT IS I ST RS A AU B, R S P ANAT 3K I 2 o i B ) 7 3 R R AR AS AR AEAR AT ST 4 E
When using this product, please observe the instructions in this specifications. Silicon nice assumes no responsibility for any
damage resulting from use of the product which does not comply with the instructions included in this specification sheets.

3. ARHURE A BT RS B oA R ) — SRR T R, e s B A AR R S/ B
IV RN ERZ N E SR
The products shown in this specifications are designed for the general use in electronic applications such as office automation

equipment, communications devices, audio/visual equipment, electrical application and instrumentation,etc.

4. R E A EEME B R A E, WO N L R AR A . BRI AR e MR, TEIRR
FA TR AR

For equipment/devices where high reliability or safety is required, such as space applications, nuclear power control
equipment, medical equipment, any ”specific” application,etc, please contact our sales representatives.

5. 40X AR ER IR AR BE IR, YOI R AT

If you have any questions about the contents of the document, please contact us.
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