ST 2SD1817R

NPN Silicon Epitaxial Planar Transistor

Motor drivers, hammer drivers and

relay drivers applications

Absolute Maximum Ratings (T,= 25 °C)

3

1. Base 2. Collector 3. Emitter 4. Collector
TO-252 Plastic Package

listed on the Hong Kong Stock Exchange, Stock Code: 724)

Parameter Symbol Value Unit
Collector Base Voltage Veeo 80 \Y
Collector Emitter Voltage Vceo 60 \Y
Emitter Base Voltage Vego 6 \Y
Collector Current Ic 3 A
Collector Current (Pulse) lcp 6 A
Collector Dissipation p 1 W
Collector Dissipation @ Tc = 25 °C ¢ 15
Junction Temperature T, 150 °C
Storage Temperature Range Ts -551t0 + 150 °C
Characteristics at T, =25°C
Parameter Symbol Min. Max. Unit
DC Current Gain
at VCE =2 V, IC =1A hFE 2000 - -
at VCE =2 V, IC =2A hFE 1000 - -
Collector Base Breakdown Voltage
atlc=1mA V(er)cso 80 - v
Collector Emitter Breakdown Voltage Y 60 Vv
atlc=25mA (BRICEO )
Collector Cutoff Current
atVeg=60V lceo - 10 lJA
Emitter Cutoff Current | 25 A
atVegg=5V EBO - . m
Collector Emitter Saturation Voltage Vv 15 Vv
atlc=2A, lg=4 mA CE(sa) ) ’
Base Emitter Saturation Voltage V 5 v
atlc=2A, lg=4 mA BE(sat) -
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TO-252 PACKAGE OUTLINE
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ST 25D1817Z

NPN Silicon Epitaxial Planar Transistor

Motor drivers, hammer drivers and

relay drivers applications

Absolute Maximum Ratings (T,= 25 °C)

1.Base 2.Collector 3.Emitter 4.Collector
TO-251 Plastic Package

Parameter Symbol Value Unit
Collector Base Voltage Vceo 80 \Y
Collector Emitter Voltage Vceo 60 \Y
Emitter Base Voltage Vego 6 \Y
Collector Current Ic 3 A
Collector Current (Pulse) lcp 6 A
Collector Dissipation p 1 W
Collector Dissipation @ Tc = 25 °C ¢ 15
Junction Temperature T, 150 °C
Storage Temperature Range Ts -551t0 + 150 °C
Characteristics at T, =25°C
Parameter Symbol Min. Max. Unit
DC Current Gain
at VCE =2 V, IC =1A hFE 2000 - -
at VCE =2 V, IC =2A hFE 1000 - -
Collector Base Breakdown Voltage
atlc=1mA V(er)cso 80 - v
Collector Emitter Breakdown Voltage Y 60 Vv
atlc=25mA (BRICEO )
Collector Cutoff Current
atVeg=60V lceo - 10 lJA
Emitter Cutoff Current | 25 A
atVegg=5V EBO - . m
Collector Emitter Saturation Voltage Vv 15 Vv
atlc=2A, lg=4 mA CE(sa) ) ’
Base Emitter Saturation Voltage V 5 v
atlc=2A, lg=4 mA BE(sat) -
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TO-251 PACKAGE OUTLINE
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ST 25D1817Z

NPN Silicon Epitaxial Planar Transistor

Motor drivers, hammer drivers and

relay drivers applications

Absolute Maximum Ratings (T,= 25 °C)

1.Base 2.Collector 3.Emitter 4.Collector
TO-251 Plastic Package

Parameter Symbol Value Unit
Collector Base Voltage Vceo 80 \Y
Collector Emitter Voltage Vceo 60 \Y
Emitter Base Voltage Vego 6 \Y
Collector Current Ic 3 A
Collector Current (Pulse) lcp 6 A
Collector Dissipation p 1 W
Collector Dissipation @ Tc = 25 °C ¢ 15
Junction Temperature T, 150 °C
Storage Temperature Range Ts -551t0 + 150 °C
Characteristics at T, =25°C
Parameter Symbol Min. Max. Unit
DC Current Gain
at VCE =2 V, IC =1A hFE 2000 - -
at VCE =2 V, IC =2A hFE 1000 - -
Collector Base Breakdown Voltage
atlc=1mA V(er)cso 80 - v
Collector Emitter Breakdown Voltage Y 60 Vv
atlc=25mA (BRICEO )
Collector Cutoff Current
atVeg=60V lceo - 10 lJA
Emitter Cutoff Current | 25 A
atVegg=5V EBO - . m
Collector Emitter Saturation Voltage Vv 15 Vv
atlc=2A, lg=4 mA CE(sa) ) ’
Base Emitter Saturation Voltage V 5 v
atlc=2A, lg=4 mA BE(sat) -
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ST 25D468

NPN Silicon Epitaxial Planar Transistor
Low Frequency Power amplifier applications.

The transistor is subdivided into two groups B and C
according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

Absolute Maximum Ratings (Ta=25 °C)

)

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19¢g

listed on the Hong Kong Stock Exchange, Stock Code: 724)

014

Symbol Value Unit

Collector Base Voltage Veeo 25
Collector Emitter Voltage Vceo 20 \%
Emitter Base Voltage Veeo 5 \Y
Collector Current Ic 1 A
Peak Collector Current Icm 15 A
Power Dissipation Piot 0.9 W
Junction Temperature T, 150 °c
Storage Temperature Range Ts -55 to +150 °c
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ST 25D468

Characteristics at Tamp=25 °C

Symbol Min. Typ. Max. Unit

DC Current Gain

at Vee=2V, Ic=0.5A B

Current Gain Group hre 85 i 170 i
hee 120 - 240 -

Collector Emitter Breakdown Voltage

at lc=1mA V(BR)CEO 20 - - V
Collector Base Breakdown Voltage

at |C=10H-A V(BR)CBO 25 - - V
Emitter Base Breakdown Voltage

at |E:10MA V(BR)EBO 5 - - V
Collector Cutoff Current

at Veg=20V lceo - - 1 ],lA
Collector Saturation Voltage

at 1c=0.8A, 1g=0.08A VCE(sat) - 0.2 0.5 V
Base Emitter Voltage

at Vee=2V, 1c=0.5A Vie - 0.79 1 \Y
Collector Output Capacitance

at V=10V, f=1MHz Cos - 22 - pF
Transition Frequency

at Veg=2V, 1c=0.5A fr - 190 - MHz
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Maximum Collector Dissipation Curve Typical Output Characteristics
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Collector Emitter Saturation Voltage

VCEsat) (V)

Collector Emitter Saturation
Voltage vs.Collector Current

Transition Frequency vs.
Collector Current
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ST 25D468

NPN Silicon Epitaxial Planar Transistor
Low Frequency Power amplifier applications.

The transistor is subdivided into two groups B and C
according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

Absolute Maximum Ratings (Ta=25 °C)

)

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19¢g

listed on the Hong Kong Stock Exchange, Stock Code: 724)
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Symbol Value Unit

Collector Base Voltage Veeo 25
Collector Emitter Voltage Vceo 20 \%
Emitter Base Voltage Veeo 5 \Y
Collector Current Ic 1 A
Peak Collector Current Icm 15 A
Power Dissipation Piot 0.9 W
Junction Temperature T, 150 °c
Storage Temperature Range Ts -55 to +150 °c
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ST 25D468

Characteristics at Tamp=25 °C

Symbol Min. Typ. Max. Unit

DC Current Gain

at Vee=2V, Ic=0.5A B

Current Gain Group hre 85 i 170 i
hee 120 - 240 -

Collector Emitter Breakdown Voltage

at lc=1mA V(BR)CEO 20 - - V
Collector Base Breakdown Voltage

at |C=10H-A V(BR)CBO 25 - - V
Emitter Base Breakdown Voltage

at |E:10MA V(BR)EBO 5 - - V
Collector Cutoff Current

at Veg=20V lceo - - 1 ],lA
Collector Saturation Voltage

at 1c=0.8A, 1g=0.08A VCE(sat) - 0.2 0.5 V
Base Emitter Voltage

at Vee=2V, 1c=0.5A Vie - 0.79 1 \Y
Collector Output Capacitance

at V=10V, f=1MHz Cos - 22 - pF
Transition Frequency

at Veg=2V, 1c=0.5A fr - 190 - MHz
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Maximum Collector Dissipation Curve Typical Output Characteristics
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ST 25D468

Collector Emitter Saturation Voltage

VCEsat) (V)

Collector Emitter Saturation
Voltage vs.Collector Current

Transition Frequency vs.
Collector Current
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ST 25D471

NPN Silicon Epitaxial Planar Transistor
Audio Frequency Power amplifier applications.

The transistor is subdivided into three group, O, Y and
G according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

Absolute Maximum Ratings (Ta=25C)

)

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19¢g
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Symbol Value Unit
Collector Base Voltage Veeo 40
Collector Emitter Voltage Vceo 30 \%
Emitter Base Voltage Veeo 5 \Y
Collector Current Ic 1 A
Power Dissipation Piot 1 W
Junction Temperature T 150 °c
Storage Temperature Range Ts -55 to +150 °c
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ST 25D471

Characteristics at Tamp=25 °C

listed on the Hong Kong Stock Exchange, Stock Code: 724)
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Symbol Min. Typ. Max. Unit
DC Current Gain
at Vee=1V, Ic=100mA
Current Gain Group o hee 70 - 140 -
Y hee 120 - 240 -
G hee 200 - 400 -
Collector Emitter Breakdown Voltage
at IC:10mA V(BR)CEO 30 - - \%
Collector Base Breakdown Voltage
at |C:100|.1A V(BR)CBO 40 - - V
Emitter Base Breakdown Voltage
at |E=1OOpA V(BR)EBO 5 - - V
Collector Cutoff Current
at V=30V lceo - - 0.1 MA
Collector Saturation Voltage
at Ic=1.0A, 1z=100mA VeEsa - - 0.5 Y,
Base Saturation Voltage
at 1c=1.0A, 1z=100mA VBE(sat) - - 1.2 V
Collector Output Capacitance
at Vep=6V, f=1MHz Cos - 18 - pF
Transition Frequency
at Vee=6V, Ic=10mA fT - 130 - MHz
oo MOooDY . MOODY
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ST 25D471

NPN Silicon Epitaxial Planar Transistor
Audio Frequency Power amplifier applications.

The transistor is subdivided into three group, O, Y and
G according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

Absolute Maximum Ratings (Ta=25C)

)

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19¢g
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WTERTEAL

CERTFCATON

Symbol Value Unit
Collector Base Voltage Veeo 40
Collector Emitter Voltage Vceo 30 \%
Emitter Base Voltage Veeo 5 \Y
Collector Current Ic 1 A
Power Dissipation Piot 1 W
Junction Temperature T 150 °c
Storage Temperature Range Ts -55 to +150 °c
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ST 25D471

Characteristics at Tamp=25 °C

listed on the Hong Kong Stock Exchange, Stock Code: 724)

CERTFCATON
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Symbol Min. Typ. Max. Unit
DC Current Gain
at Vee=1V, Ic=100mA
Current Gain Group o hee 70 - 140 -
Y hee 120 - 240 -
G hee 200 - 400 -
Collector Emitter Breakdown Voltage
at IC:10mA V(BR)CEO 30 - - \%
Collector Base Breakdown Voltage
at |C:100|.1A V(BR)CBO 40 - - V
Emitter Base Breakdown Voltage
at |E=1OOpA V(BR)EBO 5 - - V
Collector Cutoff Current
at V=30V lceo - - 0.1 MA
Collector Saturation Voltage
at Ic=1.0A, 1z=100mA VeEsa - - 0.5 Y,
Base Saturation Voltage
at 1c=1.0A, 1z=100mA VBE(sat) - - 1.2 V
Collector Output Capacitance
at Vep=6V, f=1MHz Cos - 18 - pF
Transition Frequency
at Vee=6V, Ic=10mA fT - 130 - MHz
oo MOooDY . MOODY
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ST 25D655

NPN Silicon Epitaxial Planar Transistor
for switching and AF amplifier applications.

)

The transistor is subdivided into three groups, D, E
and F, according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19g

Absolute Maximum Ratings (T, =25C)

Symbol Value Unit
Collector Base Voltage Veeo 30 \Y
Collector Emitter Voltage Vceo 15 \Y
Emitter Base Voltage Vego 5 \%
Collector Current Ic 700 mA
Collector Peak Current ic(peak) 1000 mA
Power Dissipation Piot 500 mwW
Junction Temperature T, 150 °c
Storage Temperature Range Ts -55 to +150 ©
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ST 25D655

Characteristics at Tamp=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vee=1V, Ic=150mA
Current Gain Group D hee 250 - 500
E hee 400 - 800
F hee 600 - 1200
Collector to Base Breakdown Voltage
at Ic=10pA V(er)cBO 30 - -
Collector to Emitter Breakdown Voltage
at lc=1mA V(sRr)cEO 15 - -
Emitter Base Breakdown Voltage
at lg=10pA V(er)EBO 5 - -
Collector Cutoff Current
at V=20V lceo - - 1 pA
Base Emitter Voltage
at Vce=1V, Ic=150mA Vee - - 1
Collector Emitter Saturation Voltage
at 1c=500mA, 1z=50mA VcE(san - 0.15 0.5
Gain Bandwidth Product
at Vee=1V, Ic=150mA fr - 250 - MHz
SEMTECH ELECTRONICS LTD. 3£ Zoshl I3A M| &
(Subsidiary of Sino-Tech International Holdings Limited, a company L |\ | (M '“m 2 | | Semanonn. “;;
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ST 25D655

NPN Silicon Epitaxial Planar Transistor
for switching and AF amplifier applications.

)

The transistor is subdivided into three groups, D, E
and F, according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19g

Absolute Maximum Ratings (T, =25C)

Symbol Value Unit
Collector Base Voltage Veeo 30 \Y
Collector Emitter Voltage Vceo 15 \Y
Emitter Base Voltage Vego 5 \%
Collector Current Ic 700 mA
Collector Peak Current ic(peak) 1000 mA
Power Dissipation Piot 500 mwW
Junction Temperature T, 150 °c
Storage Temperature Range Ts -55 to +150 ©

MOODY
=)

SEMTECH ELECTRONICS LTD. ﬁ éﬂf ™

(Subsidiary of Sino-Tech International Holdings Limited, a company WL ) | | MTERADONAL |siat] | | nemunout|
listed on the Hong Kong Stock Exchange, Stock Code: 724) —

i o STE
ISO/TS 16949 : 2002 ISO 14001:2004 SO 9001:2000
Certificate No. 05103 Certificate No. 7116  Certificate No. 0506098

Dated : 07/12/2002



ST 25D655

Characteristics at Tamp=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vee=1V, Ic=150mA
Current Gain Group D hee 250 - 500
E hee 400 - 800
F hee 600 - 1200
Collector to Base Breakdown Voltage
at Ic=10pA V(er)cBO 30 - -
Collector to Emitter Breakdown Voltage
at lc=1mA V(sRr)cEO 15 - -
Emitter Base Breakdown Voltage
at lg=10pA V(er)EBO 5 - -
Collector Cutoff Current
at V=20V lceo - - 1 pA
Base Emitter Voltage
at Vce=1V, Ic=150mA Vee - - 1
Collector Emitter Saturation Voltage
at 1c=500mA, 1z=50mA VcE(san - 0.15 0.5
Gain Bandwidth Product
at Vee=1V, Ic=150mA fr - 250 - MHz
SEMTECH ELECTRONICS LTD. 3£ Zoshl I3A M| &
(Subsidiary of Sino-Tech International Holdings Limited, a company L |\ | (M '“m 2 | | Semanonn. “;;
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ST 2SD734

NPN Silicon Epitaxial Planar Transistor
for 1W Output, Electronic Governor, DC-DC
Converter Applications.

)

The transistor is subdivided into four groups D, E, F
and G, according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19g

Absolute Maximum Ratings (T, = 25°C)

Symbol Value Unit
Collector Base Voltage Vo 25 \%
Collector Emitter Voltage Vceo 20 \Y
Emitter Base Voltage VEego 5 \Y
Collector Current Ic 700 mA
Collector Current (Pulse) lcp 1500 mA
Power Dissipation Piot 600 mwW
Junction Temperature T, 150 °c
Storage Temperature Range Ts -55 to +150 °c
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ST 2SD734

Characteristics at T,,,=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vce=2V, 1c=50mA
Current Gain Group D hee 60 - 120 -
E hee 100 - 200 -
F hre 160 - 320 -
G hee 280 - 560 -
at Vce=2V, Ic=500mA hee 50 - - -
Collector Cutoff Current
at V=20V lcso - - 1 pA
Emitter Cutoff Current
at Vegg=4V leso - - 1 pA
Gain Bandwidth Product
at Vee=10V, Ic=50mA fr - 250 - MHz
Output Capacitance
at Vep=10V,f=1MHz Cob - 8 - pF
ooo MOODY MOODY MOODY =
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ST 2SD734

NPN Silicon Epitaxial Planar Transistor
for 1W Output, Electronic Governor, DC-DC
Converter Applications.

)

The transistor is subdivided into four groups D, E, F
and G, according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19g

Absolute Maximum Ratings (T, = 25°C)

Symbol Value Unit
Collector Base Voltage Vo 25 \%
Collector Emitter Voltage Vceo 20 \Y
Emitter Base Voltage VEego 5 \Y
Collector Current Ic 700 mA
Collector Current (Pulse) lcp 1500 mA
Power Dissipation Piot 600 mwW
Junction Temperature T, 150 °c
Storage Temperature Range Ts -55 to +150 °c
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ST 2SD734

Characteristics at T,,,=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vce=2V, 1c=50mA
Current Gain Group D hee 60 - 120 -
E hee 100 - 200 -
F hre 160 - 320 -
G hee 280 - 560 -
at Vce=2V, Ic=500mA hee 50 - - -
Collector Cutoff Current
at V=20V lcso - - 1 pA
Emitter Cutoff Current
at Vegg=4V leso - - 1 pA
Gain Bandwidth Product
at Vee=10V, Ic=50mA fr - 250 - MHz
Output Capacitance
at Vep=10V,f=1MHz Cob - 8 - pF
ooo MOODY MOODY MOODY =
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ST 25D882H

NPN Silicon Power Transistor

The transistor is subdivided into four groups, R,
Q, P and E, according to its DC current gain.

Absolute Maximum Ratings (T, = 25 °C)

TO-126 Plastic Package

Parameter Symbol Value Unit
Collector to Base Voltage Vceo 60 \%
Collector to Emitter Voltage Vceo 30 \%
Emitter to Base Voltage VEeBo 5 \%
Collector Current Ic 3 A
Collector Current (pulse) lcp 7 A
Total Power Dissipation(T, = 25°C) Piot 1 W
Total Power Dissipation(T¢ = 25°C) Piot 10 W
Junction Temperature T, 150 oC
Storage Temperature Range Ts -551t0 + 150 °oC
Characteristics at T,=25°C
Parameter Symbol | Min. Typ. Max. Unit
DC Current Gain
atVeg=2V,Ic=1A Current Gain Group R hee 60 - 120 -
0 hee 100 - 200 -
P hee 160 - 320 -
E hee 200 - 400 -
atVee =2V, Ic =20 mA hee 30 - - -
Collector Cutoff Current | ) ) 1 A
at VCB =60V CBO o)
Emitter Cutoff Current | ) ) 1 A
atVegg =3V EBO H
Collector Emitter Saturation Voltage
atlc=2A,1g=0.2A VeEsat - - 0.5 \Y;
Base Emitter Saturation Voltage v ) ) 5 v
atlc=2A,1g=02A BEsat
Gain Bandwidth Product
atVee =5V, I = 0.1 A fr - 90 ) MHz
Output Capacitance
atVeg =10V, f = 1 MHz Cob 45 PF
Moony / MOODY MOODY Gb
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ST 25D882H

PT-Total Power Dissipation-W

IC-Collector Current-A

VBE(sat)-Base Saturation Voltage-v

TYPICAL CHARACTERISTICS (Ta=25°C)
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ST 25D882H

NPN Silicon Power Transistor

The transistor is subdivided into four groups, R,
Q, P and E, according to its DC current gain.

Absolute Maximum Ratings (T, = 25 °C)

TO-126 Plastic Package

Parameter Symbol Value Unit
Collector to Base Voltage Vceo 60 \%
Collector to Emitter Voltage Vceo 30 \%
Emitter to Base Voltage VEeBo 5 \%
Collector Current Ic 3 A
Collector Current (pulse) lcp 7 A
Total Power Dissipation(T, = 25°C) Piot 1 W
Total Power Dissipation(T¢ = 25°C) Piot 10 W
Junction Temperature T, 150 oC
Storage Temperature Range Ts -551t0 + 150 °oC
Characteristics at T,=25°C
Parameter Symbol | Min. Typ. Max. Unit
DC Current Gain
atVeg=2V,Ic=1A Current Gain Group R hee 60 - 120 -
0 hee 100 - 200 -
P hee 160 - 320 -
E hee 200 - 400 -
atVee =2V, Ic =20 mA hee 30 - - -
Collector Cutoff Current | ) ) 1 A
at VCB =60V CBO o)
Emitter Cutoff Current | ) ) 1 A
atVegg =3V EBO H
Collector Emitter Saturation Voltage
atlc=2A,1g=0.2A VeEsat - - 0.5 \Y;
Base Emitter Saturation Voltage v ) ) 5 v
atlc=2A,1g=02A BEsat
Gain Bandwidth Product
atVee =5V, I = 0.1 A fr - 90 ) MHz
Output Capacitance
atVeg =10V, f = 1 MHz Cob 45 PF
Moony / MOODY MOODY Gb
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ST 25D882H

PT-Total Power Dissipation-W

IC-Collector Current-A

VBE(sat)-Base Saturation Voltage-v

TYPICAL CHARACTERISTICS (Ta=25°C)
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hFe-DC Current Gain
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ST 2SD882S-Q/P/E

NPN Silicon Epitaxial Planar Transistor
for the output stage of 0.75W audio, voltage regulator,
and relay driver.

)

The transistor is subdivided into three groups Q, P
and E, according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19g

Absolute Maximum Ratings (T, = 25°C)

Symbol Value Unit
Collector to Base Voltage Veeo 40 \Y
Collector to Emitter Voltage Vceo 30 \%
Emitter to Base Voltage Vego 5 \Y
Collector Current Ic 3 A
Power Dissipation Piot 750 mw
Junction Temperature T; 150 °c
Storage Temperature Range Ts -55 to +150 °c

SEMTECH ELECTRONICS LTD. m &Rﬁf AR
(Subsidiary of Sino-Tech International Holdings Limited, a company il =) MIERNATIONAL “;;

listed on the Hong Kong Stock Exchange, Stock Code: 724) 1SOITS 16940 12002 1SO 140012004 180 90672000

Certificate No. 05103 Certificate No. 7116  Certificate No. 0506098
Dated : 21/11/2003




ST 2SD882S-Q/P/E

Characteristics at Tamp=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vee=2V, Ic=1A Q hee 100 - 200 -
P hee 160 - 320 -
E hee 250 - 500 -
at Vee=2V, Ic=20mA hee 30 - - -
Collector Cutoff Current
at V=30V lceo - - 1 UA
Emitter Cutoff Current
at Vgg=3V leso - - 1 uA
Collector to Base Breakdown Voltage
at Ic=100pA V(er)cBO 40 - - Y
Collector to Emitter Breakdown Voltage
at lc=1mA V(8r)CEO) 30 - - Y
Emitter to Base Breakdown Voltage
at [e=10pA V(sr)EBO 5 - - \Y
Collector to Emitter Saturation Voltage
at Ic=2A,15=200mA Vce(say - - 0.5 Y
Base to Emitter Saturation Voltage
at Ic=2A,15=200mA Ve (san - - 2 Y
Transition Frequency
at V=5V, 1c=0.1A,f=100MHz fr - 90 - MHz
Collector Output Capacitance
at Vee=10V,f=1MHz Cob - 45 - pF
SEMTECH ELECTRONICS LTD. 3£ Zoshl I3A M| &
(Subsidiary of Sino-Tech International Holdings Limited, a company WETDW oo | [MTERunou (e | (wiemanout| EX

listed on the Hong Kong Stock Exchange, Stock Code: 724)
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ST 2SD882S-Q/P/E

NPN Silicon Epitaxial Planar Transistor
for the output stage of 0.75W audio, voltage regulator,
and relay driver.

)

The transistor is subdivided into three groups Q, P
and E, according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.19g

Absolute Maximum Ratings (T, = 25°C)

Symbol Value Unit
Collector to Base Voltage Veeo 40 \Y
Collector to Emitter Voltage Vceo 30 \%
Emitter to Base Voltage Vego 5 \Y
Collector Current Ic 3 A
Power Dissipation Piot 750 mw
Junction Temperature T; 150 °c
Storage Temperature Range Ts -55 to +150 °c

SEMTECH ELECTRONICS LTD. m &Rﬁf AR
(Subsidiary of Sino-Tech International Holdings Limited, a company il =) MIERNATIONAL “;;

listed on the Hong Kong Stock Exchange, Stock Code: 724) 1SOITS 16940 12002 1SO 140012004 180 90672000

Certificate No. 05103 Certificate No. 7116  Certificate No. 0506098
Dated : 21/11/2003




ST 2SD882S-Q/P/E

Characteristics at Tamp=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vee=2V, Ic=1A Q hee 100 - 200 -
P hee 160 - 320 -
E hee 250 - 500 -
at Vee=2V, Ic=20mA hee 30 - - -
Collector Cutoff Current
at V=30V lceo - - 1 UA
Emitter Cutoff Current
at Vgg=3V leso - - 1 uA
Collector to Base Breakdown Voltage
at Ic=100pA V(er)cBO 40 - - Y
Collector to Emitter Breakdown Voltage
at lc=1mA V(8r)CEO) 30 - - Y
Emitter to Base Breakdown Voltage
at [e=10pA V(sr)EBO 5 - - \Y
Collector to Emitter Saturation Voltage
at Ic=2A,15=200mA Vce(say - - 0.5 Y
Base to Emitter Saturation Voltage
at Ic=2A,15=200mA Ve (san - - 2 Y
Transition Frequency
at V=5V, 1c=0.1A,f=100MHz fr - 90 - MHz
Collector Output Capacitance
at Vee=10V,f=1MHz Cob - 45 - pF
SEMTECH ELECTRONICS LTD. 3£ Zoshl I3A M| &
(Subsidiary of Sino-Tech International Holdings Limited, a company WETDW oo | [MTERunou (e | (wiemanout| EX

listed on the Hong Kong Stock Exchange, Stock Code: 724)

CERTFCATON

014

ISO/TS 16949 : 2002 I1SO 14001:2004
Certificate No. 05103 Certificate No. 7116

1ISO 9001:2000
Certificate No. 0506098

Dated : 21/11/2003




ST 2SD882T

NPN Silicon Power Transistor

The transistor is subdivided into four groups, R, Q,

P and E, according to its DC current gain.

Absolute Maximum Ratings (T, = 25°C)

E

C
B

TO-126 Plastic Package

(Subsidiary of Sino-Tech International Holdings Limited, a company
listed on the Hong Kong Stock Exchange, Stock Code: 724)

Collector to Base Voltage Veeo 40 \Y
Collector to Emitter Voltage Vceo 30 \Y
Emitter to Base Voltage VEgo 5 \%
Collector Current Ic 3 A
Collector Current (pulse) Ic(pulse) 7 A
Total power dissipation (T, = 25 °C) Piot 1 W
Total power dissipation (T, = 25°C) Piot 10 W
Junction Temperature T; 150 °C
Storage Temperature Range Ts -55 to +150 °C
Characteristics at T,= 25 °C
Parameter Symbol Min. Typ. Max. Unit
DC Current Gain
atVee=2V,Ic=1A
Current Gain Group R hee 60 - 120 -
Q hee 100 - 200 -
P hee 160 - 320 -
E hee 200 - 400 -
atVee=2V, Ic=20 mA hee 30 - - -
Collector Cutoff Current | 1
atVeg =30V c80 HA
Emitter Cutoff Current | 1
atVegg=3V EBO IJA
Output Capacitance
put~-ap Cob - 45 - pF
Veg=10V, f=1 MHz
Base Emitter Saturation Voltage
— — VBE(sat) - - 2 Vv
atlc=2A,1g=0.2A
Collector Emitter Saturation Voltage v 05 Vv
atlc=2A,1g=02A CE(sat) - '
Gain Bandwidth Product
fr - 90 - MHz
atVee=5V,Ic=0.1A
Moopy . MOODY
SEMTECH ELECTRONICS LTD. Lol | NAT &

INTERNATIONAL | ul | | wremmamona | 254
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ST 2SD882T

PT-Total Power Dissipation-W

IC-Collector Current-A

VBE(sat)-Base Saturation Voltage-v

TYPICAL CHARACTERISTICS (Ta=25°C)

TOTAL POWER

DISSIPATION vs.

AMBIENT TEMPERATURE

DERATING CURVES FOR ALL TYPES
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(Subsidiary of Sino-Tech International Holdings Limited, a company

listed on the Hong Kong Stock Exchange, Stock Code: 724)
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ST 2SD882T

NPN Silicon Power Transistor

The transistor is subdivided into four groups, R, Q,

P and E, according to its DC current gain.

Absolute Maximum Ratings (T, = 25°C)

E

C
B

TO-126 Plastic Package

(Subsidiary of Sino-Tech International Holdings Limited, a company
listed on the Hong Kong Stock Exchange, Stock Code: 724)

Collector to Base Voltage Veeo 40 \Y
Collector to Emitter Voltage Vceo 30 \Y
Emitter to Base Voltage VEgo 5 \%
Collector Current Ic 3 A
Collector Current (pulse) Ic(pulse) 7 A
Total power dissipation (T, = 25 °C) Piot 1 W
Total power dissipation (T, = 25°C) Piot 10 W
Junction Temperature T; 150 °C
Storage Temperature Range Ts -55 to +150 °C
Characteristics at T,= 25 °C
Parameter Symbol Min. Typ. Max. Unit
DC Current Gain
atVee=2V,Ic=1A
Current Gain Group R hee 60 - 120 -
Q hee 100 - 200 -
P hee 160 - 320 -
E hee 200 - 400 -
atVee=2V, Ic=20 mA hee 30 - - -
Collector Cutoff Current | 1
atVeg =30V c80 HA
Emitter Cutoff Current | 1
atVegg=3V EBO IJA
Output Capacitance
put~-ap Cob - 45 - pF
Veg=10V, f=1 MHz
Base Emitter Saturation Voltage
— — VBE(sat) - - 2 Vv
atlc=2A,1g=0.2A
Collector Emitter Saturation Voltage v 05 Vv
atlc=2A,1g=02A CE(sat) - '
Gain Bandwidth Product
fr - 90 - MHz
atVee=5V,Ic=0.1A
Moopy . MOODY
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ST 2SD882T

PT-Total Power Dissipation-W

IC-Collector Current-A

VBE(sat)-Base Saturation Voltage-v

TYPICAL CHARACTERISTICS (Ta=25°C)

TOTAL POWER

DISSIPATION vs.

AMBIENT TEMPERATURE

DERATING CURVES FOR ALL TYPES
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listed on the Hong Kong Stock Exchange, Stock Code: 724)
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ST 25D882U-P

NPN SILICON EPITAXIAL POWER TRANSISTOR

These devices are intended for use in medium
power linear and switching applications

>

Absolute Maximum Ratings (T, = 25 °C)

Eg

B

TO-126 Plastic Package

Parameter Symbol Value Unit
Collector Base Voltage Veso 120 \
Collector Emitter Voltage Vces 100 \
Collector Emitter Voltage Vceo 100 \
Emitter Base Voltage Vego 6 \Y
Collector Current Ic 4 A
Collector Peak Current lem 7 A
Base Current Is 1 A
Power Dissipation at To = 25°C Pp 1.25 mw
Power Dissipation at Tc = 25°C Pp 36 mw
Operating and Storage Temperature Range Ts -65to + 150 °C
Characteristics at T,=25°C
Parameter Symbol Min. Max. Unit
DC Current Gain
atVee=1V, Ic =500 mA hee 100 260 -
atVee=1V, Ic=2A hee 15 - -
atVee=2V, Ic=1A hee 100 260 -
atVee=5V, Ic=10 mA hFE 15 - -
Collector Base Cutoff Current
atVeg =120V lceo - 100 PA
Collector Emitter Cutoff Current
at Veg = 100 V lces - 100 HA
Emitter Base Cutoff Current | i 1 mA
atVegg=5V EBO
Collector Emitter Breakdown Voltage
ot loe 1 mA J Verceo | 100 : v
Collector Emitter Saturation Voltage Vv i 08 Vv
atlc=2A, lg= 200 mA CE(sat) '
Base Emitter On Voltage
atVee=1V,lc=2A Vaeen ' 1 v
Transition Frequency
atVee = 1V, Ic = 250 mA fr s MHz
Moopy . MOODY
SEMTECH ELECTRONICSLTD. {1 7o 194 7
(Subsidiary of Sino-Tech International Holdings Limited, a company e, | — ) | Mmuron |xad | wenunon | KL
listed on the Hong Kong Stock Exchange, Stock Code: 724) o] o s
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ST 25D882U-P

NPN SILICON EPITAXIAL POWER TRANSISTOR

These devices are intended for use in medium
power linear and switching applications

>

Absolute Maximum Ratings (T, = 25 °C)

Eg

B

TO-126 Plastic Package

Parameter Symbol Value Unit
Collector Base Voltage Veso 120 \
Collector Emitter Voltage Vces 100 \
Collector Emitter Voltage Vceo 100 \
Emitter Base Voltage Vego 6 \Y
Collector Current Ic 4 A
Collector Peak Current lem 7 A
Base Current Is 1 A
Power Dissipation at To = 25°C Pp 1.25 mw
Power Dissipation at Tc = 25°C Pp 36 mw
Operating and Storage Temperature Range Ts -65to + 150 °C
Characteristics at T,=25°C
Parameter Symbol Min. Max. Unit
DC Current Gain
atVee=1V, Ic =500 mA hee 100 260 -
atVee=1V, Ic=2A hee 15 - -
atVee=2V, Ic=1A hee 100 260 -
atVee=5V, Ic=10 mA hFE 15 - -
Collector Base Cutoff Current
atVeg =120V lceo - 100 PA
Collector Emitter Cutoff Current
at Veg = 100 V lces - 100 HA
Emitter Base Cutoff Current | i 1 mA
atVegg=5V EBO
Collector Emitter Breakdown Voltage
ot loe 1 mA J Verceo | 100 : v
Collector Emitter Saturation Voltage Vv i 08 Vv
atlc=2A, lg= 200 mA CE(sat) '
Base Emitter On Voltage
atVee=1V,lc=2A Vaeen ' 1 v
Transition Frequency
atVee = 1V, Ic = 250 mA fr s MHz
Moopy . MOODY
SEMTECH ELECTRONICSLTD. {1 7o 194 7
(Subsidiary of Sino-Tech International Holdings Limited, a company e, | — ) | Mmuron |xad | wenunon | KL
listed on the Hong Kong Stock Exchange, Stock Code: 724) o] o s
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ST 2SD965

NPN Silicon Epitaxial Planar Transistor
for low-frequency power and stroboscope
applications.

The transistor is subdivided into three
groups P, Q and R, according to its DC
current gain.

On special request, these transistors can be
manufactured in different pin configurations.

Features
¢ Low collector-emitter saturation voltage
¢ Satisfactory operation performances at high

efficiency with the low voltage power supply

Absolute Maximum Ratings (Ta=25°C)

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package

Weight approx. 0.199g

obDoo0Do

o
0o0B000oo
0ooooogoo
oogoooQoo

(Subsidiary of Sino-Tech International Holdings Limited, a company
listed on the Hong Kong Stock Exchange, Stock Code: 724)

Symbol Value Unit
Collector Base Voltage Veeo 40 \Y/
Collector Emitter Voltage Vceo 20 \%
Emitter Base Voltage Veeo 7 \Y
Peak Collector Current lcp 8 A
Collector Current Ic 5 A
Power Dissipation Piot 750 mwW
Junction Temperature T, 150 °c
Storage Temperature Range Ts -55 to +150 °c

SEMTECH ELECTRONICS LTD. M| &

WTERNATIONAL | 2545
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ST 25D965

Characteristics at Tmp=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vee=2V, Ic=0.5A P hee 120 - 250 -
Q hee 230 - 380 -
R hee 340 - 600 -
at Vee=2V, Ic=1A hee 150 - - -
Collector Cutoff Current
at Veg=10V lceo - - 0.1 uA
Collector Cutoff Current
at Vee=10V lceo - - 1.0 MA
Emitter Cutoff Current
at VEB:7V IEBO - - 0.1 H,A
Collector Output Capacitance
at V=20V, f=1MHz
(Common base, input open circuited) Cob i 26 50 PF
Collector to Emitter Voltage
at Ic=1mA Veeo 20 - - v
Emitter to Base Voltage
at IE::I-OMA VEeso 7 - - \Y
Collector to Emitter Saturation Voltage
at Ic=3A, 1z=0.1A VcEsat) - 0.28 1 \V/
Current Gain Bandwidth Product
at V=6V, lg= -50mA, f=200MHz fr - 150 - MHz
oo MOooDY . MOODY
o SEMTECH ELECTRONICS LTD. o 7. 794 5
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ST 25D965
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ST 2SD965

NPN Silicon Epitaxial Planar Transistor
for low-frequency power and stroboscope
applications.

The transistor is subdivided into three
groups P, Q and R, according to its DC
current gain.

On special request, these transistors can be
manufactured in different pin configurations.

Features
¢ Low collector-emitter saturation voltage
¢ Satisfactory operation performances at high

efficiency with the low voltage power supply

Absolute Maximum Ratings (Ta=25°C)

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package

Weight approx. 0.199g

obDoo0Do

o
0o0B000oo
0ooooogoo
oogoooQoo

(Subsidiary of Sino-Tech International Holdings Limited, a company
listed on the Hong Kong Stock Exchange, Stock Code: 724)

Symbol Value Unit
Collector Base Voltage Veeo 40 \Y/
Collector Emitter Voltage Vceo 20 \%
Emitter Base Voltage Veeo 7 \Y
Peak Collector Current lcp 8 A
Collector Current Ic 5 A
Power Dissipation Piot 750 mwW
Junction Temperature T, 150 °c
Storage Temperature Range Ts -55 to +150 °c

SEMTECH ELECTRONICS LTD. M| &

WTERNATIONAL | 2545
CERTIFICATION L ===

014

ISO/TS 16949 : 2002 ISO 14001:2004 SO 9001:2000
Certificate No. 05103 Certificate No. 7116  Certificate No. 0506098

Dated : 11/08/2003




ST 25D965

Characteristics at Tmp=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vee=2V, Ic=0.5A P hee 120 - 250 -
Q hee 230 - 380 -
R hee 340 - 600 -
at Vee=2V, Ic=1A hee 150 - - -
Collector Cutoff Current
at Veg=10V lceo - - 0.1 uA
Collector Cutoff Current
at Vee=10V lceo - - 1.0 MA
Emitter Cutoff Current
at VEB:7V IEBO - - 0.1 H,A
Collector Output Capacitance
at V=20V, f=1MHz
(Common base, input open circuited) Cob i 26 50 PF
Collector to Emitter Voltage
at Ic=1mA Veeo 20 - - v
Emitter to Base Voltage
at IE::I-OMA VEeso 7 - - \Y
Collector to Emitter Saturation Voltage
at Ic=3A, 1z=0.1A VcEsat) - 0.28 1 \V/
Current Gain Bandwidth Product
at V=6V, lg= -50mA, f=200MHz fr - 150 - MHz
oo MOooDY . MOODY
o SEMTECH ELECTRONICS LTD. o 7. 794 5
Bo00 (Subsidiary of Sino-Tech International Holdings Limited, a company e ) | |Meariu AR | | aremanour| B
BE5s listed on the Hong Kong Stock Exchange, Stock Code: 724) S o s

ISO/TS 16949 : 2002 SO 14001:2004 ISO 9001:2000
® Certificate No. 05103 Certificate No. 7116  Certificate No. 0506098

Dated : 11/08/2003
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ST 25D966

NPN Silicon Epitaxial Planar Transistor
for low-frequency power amplification and
stroboscope.

The transistor is subdivided into three groups P, Q
and R, according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

Absolute Maximum Ratings (T, = 25°C)

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.199

listed on the Hong Kong Stock Exchange, Stock Code: 724)

Symbol Value Unit
Collector to Base Voltage Veeo 40 \Y/
Collector to Emitter Voltage Vceo 20
Emitter to Base Voltage Vego 7 \YJ
Peak Collector Current lcp 8 A
Collector Current Ic 5 A
Collector Power Dissipation Pc 1 W
Junction Temperature T; 150 °c
Storage Temperature Range Ts -55 to +150 °c
SEMTECH ELECTRONICS LTD. M| &
(Subsidiary of Sino-Tech International Holdings Limited, a company MTERATCNAL “;;

ISO/TS 16949 : 2002 ISO 14001:2004 SO 9001:2000
Certificate No. 05103 Certificate No. 7116  Certificate No. 0506098

Dated : 07/12/2002




ST 25D966

Characteristics at Tamp=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vce=2V, 1c=0.5A P hee 120 - 250 -
Q hee 230 - 380 -
R hee 340 - 600 -
at Vee=2V, Ic=2A hee 150 - - -
Collector Cutoff Current
at V=10V lceo - - 0.1 pA
Emitter Cutoff Current
at Vegg=7V leso - - 0.1 pA
Collector Output Capacitance
at Vce=20V,f=1.0MHz Cob - - 50 pF
Collector to Emitter Voltage
at Ic=1mA Vceo 20 - - Y
Emitter to Base Voltage
at Ie=10pA VeBo 7 - - \Y
Collector to Emitter Saturation Voltage
at Ic=3A,1z=0.1A Vce(say) - - 1 Y,
Transition Frequency
at V=6V, Ig=-50mA,f=200MHz fr - 150 - MHz
SEMTECH ELECTRONICS LTD. 3£ Zoshl I3A M| &
(Subsidiary of Sino-Tech International Holdings Limited, a company il |\~ | | |SaA | | MpaL| (5

listed on the Hong Kong Stock Exchange, Stock Code: 724)

014

ISO/TS 16949 : 2002 I1SO 14001:2004
Certificate No. 05103 Certificate No. 7116

1ISO 9001:2000
Certificate No. 0506098
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ST 25D966

Collector power dissipation Pc (W)

Collector to emitter saturation voltage Vcesay (V)

Collector output capacitance Cob (pF)
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ST 25D966

NPN Silicon Epitaxial Planar Transistor
for low-frequency power amplification and
stroboscope.

The transistor is subdivided into three groups P, Q
and R, according to its DC current gain.

On special request, these transistors can be
manufactured in different pin configurations.

Absolute Maximum Ratings (T, = 25°C)

1. Emitter 2. Collector 3. Base

TO-92 Plastic Package
Weight approx. 0.199

listed on the Hong Kong Stock Exchange, Stock Code: 724)

Symbol Value Unit
Collector to Base Voltage Veeo 40 \Y/
Collector to Emitter Voltage Vceo 20
Emitter to Base Voltage Vego 7 \YJ
Peak Collector Current lcp 8 A
Collector Current Ic 5 A
Collector Power Dissipation Pc 1 W
Junction Temperature T; 150 °c
Storage Temperature Range Ts -55 to +150 °c
SEMTECH ELECTRONICS LTD. M| &
(Subsidiary of Sino-Tech International Holdings Limited, a company MTERATCNAL “;;

ISO/TS 16949 : 2002 ISO 14001:2004 SO 9001:2000
Certificate No. 05103 Certificate No. 7116  Certificate No. 0506098

Dated : 07/12/2002




ST 25D966

Characteristics at Tamp=25 °C

Symbol Min. Typ. Max. Unit
DC Current Gain
at Vce=2V, 1c=0.5A P hee 120 - 250 -
Q hee 230 - 380 -
R hee 340 - 600 -
at Vee=2V, Ic=2A hee 150 - - -
Collector Cutoff Current
at V=10V lceo - - 0.1 pA
Emitter Cutoff Current
at Vegg=7V leso - - 0.1 pA
Collector Output Capacitance
at Vce=20V,f=1.0MHz Cob - - 50 pF
Collector to Emitter Voltage
at Ic=1mA Vceo 20 - - Y
Emitter to Base Voltage
at Ie=10pA VeBo 7 - - \Y
Collector to Emitter Saturation Voltage
at Ic=3A,1z=0.1A Vce(say) - - 1 Y,
Transition Frequency
at V=6V, Ig=-50mA,f=200MHz fr - 150 - MHz
SEMTECH ELECTRONICS LTD. 3£ Zoshl I3A M| &
(Subsidiary of Sino-Tech International Holdings Limited, a company il |\~ | | |SaA | | MpaL| (5

listed on the Hong Kong Stock Exchange, Stock Code: 724)
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Collector power dissipation Pc (W)

Collector to emitter saturation voltage Vcesay (V)
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SHARP

GP1A038RBK/GP1A038RBKL/GP1A038RCK/GP1A038RCKL

GP1A038RBK/GP1A038RBKL/

GP1A038RCK/GP1A038RCKL

B Features

1. Linear encoder for reading linear scale

2. Since the multi-divided photodiode system is adopted, high-
precision reading is possible even if the angle is deviated
between the scale and encoder.

3. High resolution:
Resolution 150LPI (GP1A038RBK/GP1A038RBKL)
Resolution 180LPI (GP1A038RCK/GP1A038RCKL)

Bl Applications

1. Printers

B Absolute Maximum Ratings (T,=25°C)

Parameter Symbol Rating Unit

*I Forward current Ir 50 mA
Input Reverse voltage Vr 4 v
Supply voltage Vee 7 v

Output | Low level output current ToL 8 mA

“! Power dissipation|  Po 150 mW
Operating temperature Topr —10to +70 °C
Storage temperature T —40 to +80 °’C

*2 Soldering temperature Tool 260 °C

*1 The derating factors of absolute maximum ratings due to ambient temperature
are shown in Fig.2 to 3
*2 For 5s

H Internal connection diagram

OPIC Photointerrupter with
Encoder Function

H Outline Dimensions

@ Anode
@ Cathode
® GND

@ VOB
Vee=2.7 t0 5.5V ® Von

® Vee

(Unit : mm)
GP1A038RBK/GP1A038RCK R1.4
T
L
ge (D E
0.8, 88 08
X
‘E]‘ ©| 5
— | T+
ad
ol S ! o
0.14):Light path | 18
(0.14):Light pa % 2920
1 E o @ Anode
m] 95%%*’ @ Cathode
S| Nl sl ® GND
- &g @Vog
06| [ 114 ® Voa
315 |5 ® Vee
GP1A038RBKL/GP1A038RCKL
13
81 14-R14
7l 3
o
o
_ | o .
Fm‘] o+ ° g
8.8
<—" 4-R2.6
@] 2ros = . |
o) ‘035 b A b
'_[m©1® n &l ﬁa’_ ma L
T ol [6.15 F
wlo| =2 Tz |57 6045
COt ~lal  (1g)]]018)
(8.4 (18)
(1.8)
2-91.6" L (214
~
© (5]
Light path Y
1.5 q
(1.79)
= Unspecified tolerance : £0.3mm
# () : Reference dimensions

Notice  In the absence of confirmation by device specification sheets, SHARP takes no responsibility for any defects that may occur in equipment using any SHARP
devices shown in catalogs, data books, etc. Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device.
Internet  Internet address for Electronic Components Group http://sharp-world.com/ecg/




SHARP GP1A038RBK/GP1A038RBKL/GP1A038RCK/GP1A038RCKL

H Electro-optical Characteristics (T,=25°C)
Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Tnput Forward voltage Vg I=11mA — 1.3 1.5 \
Reverse current Ir V=1V - - 100 HA
Operating supply voltage Vee - 2.7 5.0 5.5 \
Output Low level output voltage VoL |Vee=2.710 5.5V, I[;=11mA, Io;=8mA - - 0.4 \'%
High level output voltage Vou Vee=2.7t0 5.5V, I,==11mA V0.3 - - \'%
Supply current Icc Vee=2.710 5.5V, I;=11mA, A and B low level - - 5 mA
Duty ratio g‘; 35 50 65 %
ICTh:arzscfer Phase difference BaB1 04 VCfi%lZfE,SZS: \6?315‘%::%11:11;& 45 | 90 | 135 |
teristics Response time b - L0 20 i
t - 1.0 2.0 us
Response frequency fmax | Vee=2.7t05.5V, [=11mA, 7=0.3:3mm - — 20 kHz

*1 Refer to the measuring condition. The values of transfer characteristics do not include an error of linear scale. Z is the distance between scale face and holder on the detector side.

Fig.1 Output Waveforms

tap
tan

‘ tan
A Output o] 0 Da=—x100

AB1 AB4 AP

OnB2 OnB3

B Output L D= x100

ten tap

tsp

Scale moving direction is shown in the measuring condition (Refer to Fig.4).

90% 90%
A, B Output 10% 10%
: v

Fig.2 Forward Current vs. Ambient Fig.3 Output Power Dissipation vs.
Temperature Ambient Temperature
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SHARP GP1A038RBK/GP1A038RBKL/GP1A038RCK/GP1A038RCKL

Fig.4 Measuring Condition

(Unit : mm)

150LPI (in GP1A038RBK)
180LPI (in GP1A038RCK)

&
Linear scale
=1
3 —I
=1
— — l:]
== ==
2 or more 2.2 or more 4.2 or less

*1 Distance between scale face and holder on the detector side
*2 Scale moving direction
*3 X-X' is the line which is through the center of

holder positioning pin, and it is parallel to the scale slit.




NOTICE

o The circuit application examples in this publication are provided to explain representative applications of SHARP
devices and are not intended to guarantee any circuit design or license any intellectual property rights. SHARP takes
no responsibility for any problems related to any intellectual property right of a third party resulting from the use of
SHARP's devices.

« Contact SHARP in order to obtain the latest device specification sheets before using any SHARP device. SHARP
reserves the right to make changes in the specifications, characteristics, data, materials, structure, and other contents
described herein at any time without notice in order to improve design or reliability. Manufacturing locations are
also subject to change without notice.

« Observe the following points when using any devices in this publication. SHARP takes no responsibility for damage
caused by improper use of the devices which does not meet the conditions and absolute maximum ratings to be used
specified in the relevant specification sheet nor meet the following conditions:

(i) The devices in this publication are designed for use in general electronic equipment designs such as:
--- Personal computers
--- Office automation equipment
--- Telecommunication equipment [terminal]
--- Test and measurement equipment
--- Industrial control
--- Audio visual equipment
--- Consumer electronics

(i) Measures such as fail-safe function and redundant design should be taken to ensure reliability and safety when
SHARP devices are used for or in connection with equipment that requires higher reliability such as:
--- Transportation control and safety equipment (i.e., aircraft, trains, automobiles, etc.)
--- Traffic signals
--- Gas leakage sensor breakers
--- Alarm equipment
--- Various safety devices, etc.

(iii)) SHARP devices shall not be used for or in connection with equipment that requires an extremely high level of
reliability and safety such as:
--- Space applications
--- Telecommunication equipment [trunk lines]
--- Nuclear power control equipment
--- Medical and other life support equipment (e.g., scuba).

o Contact a SHARP representative in advance when intending to use SHARP devices for any "specific" applications
other than those recommended by SHARP or when it is unclear which category mentioned above controls the
intended use.

« If the SHARP devices listed in this publication fall within the scope of strategic products described in the Foreign
Exchange and Foreign Trade Control Law of Japan, it is necessary to obtain approval to export such SHARP devices.

« This publication is the proprietary product of SHARP and is copyrighted, with all rights reserved. Under the copyright
laws, no part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, for any purpose, in whole or in part, without the express written permission of SHARP. Express written
permission is also required before any use of this publication may be made by a third party.

o Contact and consult with a SHARP representative if there are any questions about the contents of this publication.



4-Channel Input Audio Processor

7314

DESCRIPTION

7314 is a four-channel input digital audio processor utilizing CMOS Technology. Volume, Bass, Treble
and Balance are incorporated into a single chip. Loudness Function and Selectable Input Gain are also
provided to build a highly effective electronic audio processor having the highest performance and

reliability with the least external components. All functions are programmable using the I°C Bus. The
pin assignments and application circuit are optimized for easy PCB layout and cost saving advantage
for audio application.

FEATURES

CMOS technology

Least external components

Treble and bass control

Loudness function

4 stereo inputs with selectable input gain
Input/output for external noise reduction system/equalizer
2 independent speaker controls for balance control
Independent mute function

Volume control in 1.25 dB/step

Low distortion

Low noise and DC stepping

Controlled by I°C bus micro-processor interface
Available in 28 Pins, DIP or SOP

APPLICATIONS

Car stereo (Audio)
Hi-Fi audio system

Note: Purchase of I°C Component of Princeton Technology Corporation (PTC) conveys a license
under Philips I°C Patent Right to use these components in any 1°C System, provided that the system
conforms to the 1°C Standard Specification defined by Philips

7314 V1.0 1

January, 2007



4-Channel Input Audio Processor

7314

BLOCK DIAGRAM
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a [a) K 5 z 14 x 14 14
9 % 4 o) o a e Z! w
b3 x 2 2 o o
o o a
o m e
|_
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7314

PIN CONFIGURATION

VDD []
AGND []
TREB_L []
TREB R[]
RIN ]
ROUT [
LOUD R[]
RIN4 ]
RIN3 []
RIN2[ 110
RIN1[] 11
LOUD L[]12
LIN4 ] 13
LIN3 ] 14

OCoO~NOOOAPRWN -

7314

28
27
26
25
24
23
22

20
19
18
17
16
15

— ] REF
] CLK
1 DATA
1 DGND
1 OUT L
1 OUT R
1 BOUT_R
— 1 BIN.R
1 BOUT L
— 1 BIN_L
] LOUT
] LIN

1 LIN1
] LIN2
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4-Channel Input Audio Processor 7314

PIN DESCRIPTION

Pin Name 110 Description Pin No.
VDD - Supply Input Voltage 1
AGND - Analog Ground 2
TREB_L | Left Channel Input for Treble Controller 3
TREB_R | Right Channel Input for Treble Control 4
RIN I Audio Processor Right Channel Input 5
ROUT O | Gain Output and Input Selector for Right Channel 6
LOUD_R I Right Channel Loudness Input 7
RIN4 I Right Channel Input 4 8
RIN3 I Right Channel Input 3 9
RIN2 I Right Channel Input 2 10
RIN1 I Right Channel Input 1 11
LOUD_ L I Left Channel Loudness Input 12
LIN4 I Left Channel Input 4 13
LIN3 I Left Channel Input 3 14
LIN2 I Left Channel Input 2 15
LINT I Left Channel Input 1 16
LIN I Audio Processor Left Channel Input 17
LOUT O | Gain Output and Input Selector for Left Channel 18
BIN_L I Left Channel Input for Bass Controller 19
BOUT_L O |Left Bass Controller Output Channel 20
BIN_R I Right Channel Input for Bass Controller 21
BOUT R @] Right Channel Output for Bass Controller 22
OUT_R 0] Right Speaker Output 23
OUT L O |Left Speaker Output 24
DGND - Digital Ground 25
DATA I Control Data Input 26
CLK I Clock Input for Serial Data Transmission 27
REF - Analog Reference Voltage (1/2 VDD) 28
7314 V1.0 -4 - January, 2007



4-Channel Input Audio Processor 7314

FUNCTIONAL DESCRIPTION

BUS INTERFACE

Data are transmitted to and from the microprocessor to the 7314 via the DATA and CLK. The DATA
and CLK make up the BUS Interface. It should be noted that the pull-up resistors must be connected to
the positive supply voltage.

DATA VALIDITY

A data on the DATA Line is considered valid and stable only when the CLK Signal is in HIGH State. The
HIGH and LOW State of the DATA Line can only change when the CLK signal is LOW. Please refer to

the figure below.
DATA ><

CLK

DATA LINE DATA
STABLE, CHANGE

DATAVALID ALLOWED

START AND STOP CONDITIONS

A Start Condition is activated when
1) the CLK is set to HIGH and
2) DATA shifts from HIGH to LOW State.

The Stop Condition is activated when
1) CLK is set to HIGH and
2) DATA shifts from LOW to HIGH State. Please refer to the timing diagram below.

CLK (WAWAWRWRW,

patA [\ | /| /I

START STOP

BYTE FORMAT

Every byte transmitted to the DATA Line consist of 8 bits. Each byte must be followed by an
Acknowledge Bit. The MSB is transmitted first.
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4-Channel Input Audio Processor 7314

ACKNOWLEDGE

During the Acknowledge Clock Pulse, the master (uP) puts a resistive HIGH level on the DATA Line.
The peripheral (audio processor) that acknowledges has to pull-down (LOW) the DATA line during the
Acknowledge Clock Pulse so that the DATA Line is in a Stable Low State during this Clock Pulse.
Please refer to the diagram below.

CLK 1 2 3 4 7 8 9

DATA |\ ' MsB
ACKNOWLEDGEMENT

START FROM RECEIVER

The audio processor that has been addressed has to generate an acknowledge after receiving each
byte, otherwise, the DATA Line will remain at the High Level during the ninth (9th) Clock Pulse. In this
case, the master transmitter can generate the STOP Information in order to abort the transfer.

TRANSMISSION WITHOUT ACKNOWLEDGE

If you want to avoid the acknowledge detection of the audio processor, a simpler uP transmission may
be used. Wait one clock and do not check the slave acknowledge of this same clock then send the new
data. If you use this approach, there are greater chances of faulty operation as well as decrease in
noise immunity.

INTERFACE PROTOCOL

The interface protocol consists of the following (see diagram below):
e A Start Condition
e A Chip Address Byte including the 7314 address. The 8th Bit of the Byte must be “0”. 7314 must
always acknowledge the end of each transmitted byte.
e A Data Sequence (N-Bytes + Acknowledge)
e A Stop Condition

. 7314 Address -
MSB First Byte LSB MSB LSB MSB LSB
START (1 (0|0 |0 (1|0 |0 |0 [ACK DATA ACK DATA ACK | STOP

DATA TRANSMITTED (N-BYTES+ACKNOWLEDGE)

Note:
ACK = ACKNOWLEDGE
MAX. CLOCK SPEED = 100KBITS/S
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SOFTWARE SPECIFICATION

7314 ADDRESS
7314 Address is shown below.
1 0

MSB 0 0 0 1 0 0 LSB

DATA BYTES
MSB LSB Function

0 0 | B2 B1 BO | A2 | A1 A0 Volume Control

1 1 0 B1 BO | A2 | A1 A0 Speaker ATT L

1 1 1 B1 BO | A2 | A1 A0 Speaker ATT R

0 1 0 G1 GO | S2 S1 SO Audio Switch

0 1 1 0 C3 | C2 | C1 CO Bass Control

0 1 1 1 C3 c2 | C1 CO Treble Control

where Ax = 1.25 dB steps; Bx = 10 dB steps; Cx = 2 dB steps; Gx = 3.75 dB/steps

VOLUME
The table below gives a detailed description of the Volume Data Bytes. For example, a volume of -37.5

dBis givenby00011110.

MSB LSB Function
0 0 | B2 | B1 BO | A2 | A1 A0 Volume 1.25 dB steps
0 0 0 0
0 0 1 -1.25
0 1 0 -2.5
0 1 1 -3.75
1 0 0 -5
1 0 1 -6.25
1 1 0 -7.5
1 1 1 -8.75
0 0 | B2 | B1 BO | A2 | A1 A0 Volume 10dB steps
0 0 0 0
0 0 1 -10
0 1 0 -20
0 1 1 -30
1 0 0 -40
1 0 1 -50
1 1 0 -60
1 1 1 -70
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SPEAKER ATTENUATORS

The table below gives a detailed description of the speaker attenuators data bytes. For example, an
attenuation of 30dB on the Speaker R (Right) is givenby: 1111100 0.

MSB LSB Function
1 1 0 B1 BO A2 A1 A0 Speaker L
1 1 1 B1 BO A2 A1 A0 Speaker R

0 0 0 0
0 0 1 -1.25
0 1 0 -2.5
0 1 1 -3.75
1 0 0 -5
1 0 1 -6.25
1 1 0 -7.5
1 1 1 -8.75
0 0 0
0 1 -10
1 0 -20
1 1 -30
1 1 1 1 1 Mute

AUDIO SWITCH DATA BYTE

The following table shows the detailed description of the Audio Switch Data Bytes. For example, a
Stereo 1 Input with Gain of +11.25 dB Loudness ON is given by: 0100000 0.

MSB LSB Function
0 1 0 G1 GO S2 S1 SO Audio Switch
Stereo 1
Stereo 2
Stereo 3
Stereo 4
0 Loudness ON
1 Loudness OFF
+11.25dB
+7.5dB
+3.75dB
0dB

alalolo
alolalo

= OO0
OO0
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4-Channel Input Audio Processor 7314

BASS AND TREBLE DATA BYTES

The following table shows a detailed description of the Bass and Treble Data Byte. For example a
Treble at -12dB is given by: 0111000 1.

MSB LSB Function
0 1 1 0 C3 C2 C1 Co Bass
0 1 1 1 C3 C2 C1 Co Treble
0 0 0 0 -14
0 0 0 1 -12
0 0 1 0 -10
0 0 1 1 -8
0 1 0 0 -6
0 1 0 1 -4
0 1 1 0 -2
0 1 1 1 0
1 1 1 1 0
1 1 1 0 2
1 1 0 1 4
1 1 0 0 6
1 0 1 1 8
1 0 1 0 10
1 0 0 1 12
1 0 0 0 14
Unit: dB
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4-Channel Input Audio Processor 7314
ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Rating Unit
Operating supply voltage Vs 10.5 V
Operating temperature Topr -40 to +85 T
Storage temperature Tstg -65 to +150 T
QUICK REFERENCE DATA
Parameter Symbol Min. Typ. Max. Unit
Supply voltage Vs 6 9 10 Vv
Max. input signal handling VCL 2 25 Vrms
Total harmonic distortion
(V=1Vrms, f=1KHz) THD 0.07 0.15 %
Signal to noise ratio S/N 95 dB
Channel separation ( f=1KHz) Sc 85 dB
Volume control 1.25dB step -75 0 dB
Bass & treble control 2dB step -14 +14 dB
Balance control 1.25dB step -37.5 0 dB
Input gain 3.75dB step 0 11.25 dB
Mute attenuation 85 dB
7314 V1.0 -10 - January, 2007



4-Channel Input Audio Processor 7314

ELECTRICAL CHARACTERISTICS

(Unless specified: Ta=25C, Vc=9V, RL=10KQ, Rg = 600Q, all controls flat (G=0), f=1KHz)

Parameter Symbol Test Condition Min. | Typ. | Max. Unit
Supply
Supply voltage Vcce 6 9 10 Vv
Supply current Is 30 40 mA
Input Selectors
Input resistance Ry Input 1,2,3 80 100 120 KQ
Clipping level Ve Av=-8.75 dB ; d=0.3% 2 2.5 Vrms
Input separation (2) Sin 80 100 dB
Min. input gain GiNmin -1 0 1 dB
Max. input gain GiNmax 11.25 dB
Volume Control
Input resistance Ry 30 40 50 KQ
Control range CRraNGE 65 70 75 dB
Min. attenuation AvmiN -1 0 1 dB
Max. attenuation Avmax 65 70 75 dB
Step resolution AsTep 0.5 1.25 | 1.75 dB
Attenuation set error Ea ﬁg:oz’g) t_ozggg’ 4B _:I:,;_ZOS 0 1 22 S gg
Speaker Attenuators
Control range CRrANGE 35 37.5 40 dB
Step resolution SsTEP 0.5 1.25 1.75 dB
Attenuation set error Ea 1.5 dB
ationuation. Awr 5| s a8
Bass Control (1)
Control range Gb Max. Boost/Cut 12 14 16 dB
Step resolution Bstep 1 2 3 dB
menaeeback | g w |4 | |
Treble Control (1)
Control range Gt Max. Boost/Cut 13 14 15 dB
Step resolution Tstep 1 2 3 dB
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Parameter Symbol Test Condition Min. | Typ. | Max. Unit
Audio Outputs
Clipping level Voc. |d=0.3% 2 2.5 Vrms
Output resistance Rout 1.7 1.9 2.1 Q
DC voltage level Vour 4.2 4.5 4.8 Vv
General
BW=20-20KHz, flat -97 dB
Output noise eNo | Output Muted
All gains=0dB -92 dB
A Curve All
Gains=0dB -100 dB
. . : All Gains=0dB
Signal to noise ratio S/N Vo=1Vrms 95 dB
AV=0, VIN=1Vrms 0.1 0.3 %
AV=-8.75dB,
Distortion d VIN=1Vrms 0.07 | 0.15 Yo
AV=-8.75dB, o
VIN=0.3Vrms 0.03 0.1 L
Channel separation
leftright Sc 80 90 dB
Bus Inputs
Input low voltage Vi 1 V
Input high voltage ViH 3 V
Input current IN -5 +5 MA
Output voltage SDA Vo lo=1.6mA 04 Vv
acknowledge
Notes:

1. Forthe Bass and Treble Response, please, refer to the diagram below. The center frequency and
quality of the resonance behavior can be selected by the external circuitry. A standard first order
bass response can realized by a standard feedback network.

2. The selected input is grounded thru the 2.2uF capacitor.
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+14 ;:v TT%*—TT { *T - ‘ T . ! jp-
A BT T g
AN e
. N\ | T
— +8 — \ f f i PPy
S * u : 74 —
= ‘- S R | 5:
Ll i w28 - /'!f | . e _,/
N g [ 1o ‘ ELIL
% i Az\r ‘ /: - —]
a - - —
-4 — -
) . wu .~ \\\\_
L ][]
¥ - N
Y // : | | T
10 | M | \\ SRl
25— —— —— \/ | i =~
et b .
20 *szo* AJ%O 7% ' 500 3 2 5k 10K 20¢

FREQUENCY (HZ)
Typical Tone Response (with the ext. Components indicated in the test circuit)

+\. o } 4 H } N np i

dB

a5

Hz
Loudness vs Volume Attenuation Frequency Response (C12=C13=100nF)
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4-Channel Input Audio Processor 7314

. - N Ap
_ || 1]
|
OPEN. i
_ .
S~
\‘\5 "\\ 10n _ -
N 1o N N
RN NN ! N\ 1
dB TN N N 5 N ' _
ol NS N
L NN NN
S"“--.._:_ S — | \"“""--.
H T |
Shorted to VREF | | ]
i |
| - ]
N _ _ . _ | | |
N _ L[] '.
100 200 S00 1k .3 L3 10k 20k
Hz

C12, C13 vs Loudness Frequency Response
(Volume=-40dB, All other controls are flat)
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APPLICATION CIRCUIT

Cc11
2.2u
MCU L c13 —Lci1e c17 L c19
) —T100n I100n I100n T 2.7n
(19) )
C5 22u g 12 29 19 &
y 5 = = = - =
AM/FM 3 = a = z @
Tuner - 3 3 @ i
a3 ) =
_ C20
TC6 2.2 10u
+ R
OUT R(2 )_| %‘
CD C
Player
L
C7 224, R 7314
Cc21
Tape 10u
ouT_LC)— (—=—1ff
Aux n:l ml °:|
= o = o m
) ) 2 I w
@) Z z
lca 224 o z 9 3 = =
(6)—(5) (7) (22) 1) 4
Cc12 C14 C15 C18
100n 100n 100n 2.7n
C10
2.2u
T R1 T
5.6K
Notes:

1. ltis suggested that you use Mylar Capacitor for capacitors, C12 ~ C19.
2. Resistor (R) Range = 2.0KQ to 3.6KQ
3. Recommended Value of Resistor ( R ) = 2.4KQ
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7314

ORDER INFORMATION

Valid Part Number Package Type Top Code
7314-D (L) 28 Pins, DIP, 300mil 7314-D
7314 (L) 28 Pins, SOP, 300mil 7314

Notes:
1. (L), (C) or (S) = Lead Free

2. The Lead Free mark is put in front of the date code.

7314 V1.0
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4-Channel Input Audio Processor 7314

PACKAGE INFORMATI
28 PINS, DIP, 300 MIL

ON

WITH LEAD FIMNISH=

, N | =B—| ™ — /
.'NIEEE;(—\ |rl"-|r‘"|r""|r"1f"-: o S 1
A | | e A
Sg 2 * E o4
W 2‘ /_._t
T Yy TSI ! ! Lt ra
123 N/2 v
-A- A Jase — bty ——=]
D
|
Ac n&
BASE \_L _i-
PLANE—_{ [T —
SEATING - = 3 [-C-]
PLANE . | i LA
A\ Al A
A be -
D1 == f=
1/2 LEAD L_ 43 J A A
4 PLACES —= b3 — D1
4 PLACES -—=ir=Db FULL LEAD
1] .010 MIC] 4 PLACES
- A E
}_'/—DATUM -A- L2 T

{

i
|

~ B L—ec&

EVEN LEADS LEAD DETAIL
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4-Channel Input Audio Processor 7314

8.

9.

10.
11.
12.

Symbol Min. Nom. Max.
A - - 0.210
A1 0.015 - -
A2 0.115 0.130 0.195
b 0.014 0.018 0.022
b1 0.014 0.018 0.020
b2 0.045 0.060 0.070
b3 0.030 0.039 0.045
c 0.008 0.010 0.014
c1 0.008 0.010 0.011
D 1.345 1.365 1.400
D1 0.005 - -
E 0.300 0.310 0.325
E1 0.240 0.250 0.280
e 0.100 BSC
eA 0.300 BSC
eB - - 0.430
eC 0.000 - 0.060
L 0.115 0.130 0.150

All dimensions are in INCHES.

Dimensioning and tolerancing per ANSI Y14.5M-1982.

Dimension A, A1 and L are measured with the package seated in JEDEC Seating Plane Gauge
GS-3.

D, D1, and E1 dimensions do not include mold flash or protrusions. Mold flash or protrusions
shall not exceed 0.010 inch.

E and eA measured with the leads constrained to be perpendicular to datum -C-.

eB and eC are measured at the lead tips with the leads constrained. N is the number of terminal
positions (N=28)

Pointed or rounded lead tips are preferred to ease insertion.

b2 and b3 maximum dimensions do not include dambar protrusions. Dambar protrusions shall
not exceed 0.010” (0.25mm).

This variation is a V2 lead package.

Distance between leads including dambar protrusions to be 0.005 inch minimum.

Datum plane -H- coincident with the bottom of lead where lead exits body.

Refer to JEDEC MS-001 Variation BF.

JEDEC is the registered trademark of JEDEC SOLID STATE TECHNOLOGY ASSOCIATION
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28 PINS, SOP, 300 MIL
INDEX H 25(.010
¥ AREA @‘ a )®‘B@‘
E
] = 4
1 [2] 3 !
5884d4dH ,,
LAl _ SEATING PLANE W ThX“O
- T A
\\ A
JQ E-l .
- =0-U=-0- L o < o
Al { C}
~ B ] .10(.004)]
D 2501000 |C|AM|BO)]
Symbol Min. Nom. Max.
A 2.35 2.65
A1 0.10 - 0.30
B 0.33 0.51
C 0.23 0.32
D 17.70 18.10
E 7.40 - 7.60
e 1.27 bsc.
H 10.00 10.65
h 0.25 0.75
L 0.40 1.27
a 0 8

7314 V1.0

-19-

January, 2007



4-Channel Input Audio Processor 7314

Notes:

1.  Dimensioning and tolerancing per ANSI Y14.5M-1982.

2.  Dimension “D” does not include mold flash, protrusions or gate burrs. Mold Flash, protrusion or
gate burrs shall not exceed 0.15 mm (0.006 in) per side.

3. Dimension “E” does not include interlead flash or protrusions. Interlead flash or protrusions shall
not exceed 0.25 mm (0.010 in) per side.

4.  The chamfer on the body is optional. It is not present, a visual index feature must be located
within the crosshatched area.

5.  “L”is the length of the terminal for soldering to a substrate.

6. N is the number of the terminal positions (N=28)

7.  The lead width “B” as measured 0.36 mm (0.014 in) or greater above the seating plane, shall not
exceed a maximum value of 0.61 mm (0.24 in).

8.  Controlling dimension : MILLIMETER.

9. Referto JEDEC MS-013, Variation AE.

JEDEC is the trademark of JEDEC SOLID STATE TECHNOLOGY ASSOCIATION.
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Symbol Dimensions Millimeters
Min Max

A 1.350 1.750
Al 0.100 0.250
A2 1.350 1.550
B 0.330 0.510
c 0.190 0.250
D 9.800 10.000
E 3.800 4,000
E1 5.800 6.300
e 1.270(TYP)
L 0.400 1.270
8 o° g°
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Powerex, Inc., Hillis Street, Youngwood, Pennsylvania 15697 (412) 925-7272 llimod™-3 Modules
Powerex, Europe, S.A. 428 Avenue G. Durand, BP107, 72003 Le Mans, France (43) 41.14.14 !I'Zf'ge Phase 3 Module
IGBT Inverter Output

20 Amperes/110-230 Volt Line
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Description

Powerex Intellimod-3 Modules
designed for applications requi
a high frequency (20kHz) outpt
switching inverter. The module:
isolated from the baseplate, co
sisting of complete drive, contr
and protection circuitry for the |
inverter.

CONNECTION DIAGRAM

Features:
52 3 2 S [} Complete Output Power Cir

11 (] Gate Drive Circuit

[] Protection Logic
Short Circuit
Over-Current
Over Temperature
Under Voltage

213 5 46 873 1213 14 15 110

110-230 VoIt Line, PM20CHA060 Outline Drawing
Applications:

O Inverters
Dimensions Inches Millimeters Dimensions Inches Millimeters
[] Small UPS
A 3.8610.04 98.0+1.0 L 0.55 14.0
B 3.42+0.02 _ 87.0+0.5 M 0.521 13.24 [7] Motion/Servo Control
C 2,99 76.0 N 0.39 10.0
D 276 70.0 p 0.28 712 [1 AC Motor Control
E 2.20+0.04 56.0+1.0 Q 0.24R 6.0R ) ]
F 177 45.0 R 0.22Dia. _ 5.5Dia Ordering Information
G 114 29.0 s 0.20 5.0 PM20CHAD60
H 0.83 21.0 T 0.14 3.56
J 0.63 16.0 U 0.06 1.5V
K 0.61 155
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Powerex, Europe, S.A. 428 Avenue G. Durand, BP1 07, 72003 Le Mans, France (43) 41.14.14

PM20CHAD60

Intellimod-3 Modules

Three Phase IGBT inverter Output
20 Amperes/110-230 Volt Line

Absolute Maximum Ratings, T;= 25 °C unless otherwise specified

Characteristics

Symbol PM20CHAO0G0 Unit:
Power Device Junction Temperature T, -20 to +150 °C
Storage Temperature Tsta -40 to +125 °C
Case Operating Temperature Te -20 to +100 °C
Mounting Torque, M5 Mounting Screws — 17 Kg-ci
Module Weight (Typical) — 90 Grar
Supply Voltage Protected by OC and SC (Vp=13.5-16.5V, Inverter Part) Vee (prot) 400 Volts
Isolation Voltage AC 1 minute, 60Hz VEms 2500 Volt:
Control Sector
Supply Voltage Applled Between (Vup1 - Vupc, va1 - vac, va1 - vac, VN1 - VNC) VD 20 Volts
Input Current Applied Between (Up, Vp, Wp, Uy, Vi, Wi) lem 20 mA
Input Voitage Applied Between (Up, Vp, Wp, Uns V. Wr) Veoin 20 Volts
Fault OQutput Supply Voitage Veo 20 Volts
Fault Qutput Current ) 20 mA
IGBT Inverter Sector
Collector-Emitter Voltage Fig. 1 Vees 600 Voits
Collector Current = I 20 Amper
Peak Collector Current + lep 40 Amper
Supply Voltage (Applied between P - N) Voo 400 Volts
Supply Voltage (Surge) Applied between P - N Vee (surge) 500 Voits
Collector Dissipation Pe 62 Watts
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Powerex, inc., Hillis Street, Youngwood, Pennsylvania 15697 (412) 925-7272
Powerex, Europe, S.A. 428 Avenue G. Durand, BP107, 72003 Le Mans, France (43) 41.14.14

PM20CHA060

Intellimod-3 Modules

Three Phase IGBT Inverter Output
20 Amperes/110-230 Voit Line

Electrical Characteristics, Tj= 25 °C unless otherwise specified

Characteristics Symbol Test Conditions Min. Tvp. Max. Units
Control Sector
Overcurrent Trip Level Inverter Part oC -20°C < T < +125°C 28 38 - Ampere
Short Circuit Trip Level Inverter Part sC -20°C £ T<+125°C - 57 - Ampere
Overcurrent Delay Time torioC) Vp =15V Fig. 7 - 10 - pS
Qver Temperature Protection oT Trip Level 100 110 120 °C
Over Temperature Protection OTq Reset Level - 80 - °C
Supply Circuit Under Voltage Protection uv Trip Level 11.5 12.0 12.5 Volts
Supply Circuit Under Voltage Protection UVg Reset Level - 125 - Volts
Supply Voltage Vp Applied between Vp; - Viype, 13.5 15 16.5 Volts
Vve1 - Vee, Ywet - VYwee: Yt - Ve
Circuit Current o Vp =15V, Igy = 1MA, Vi1 - Ve - 25 40 mA
i Vp = 15V, lgy = 1MA, Vips - Vxee - 7 12 mA
Input Bias On Current Ieinon) Sink Current at 0.1 0.22 05 mA
Up, Vp, Wp, Uy, Vi Wi
Input Bias Off Current leiNgott) Sink current at 0.1 0.22 05 mA
. Up, Vp, Wp, Uy, Vv, Wiy
PWM Input Frequency fPwM 3-@ Sinusoidal - 15 20 kHz
Dead Time toEAD For each Input Pulse 2.0 - - pS
. Using example Interface Circuit* 5.0 - - wS
Fault Output Current oM Vp = 15V, Vo = 16V - - 0.01 mA
lrom Vp = 15V, Vgo = 15V - 10 15 mA
Minimum Fault Qutput Pulse Width tro Vp =15V 20 40 60 uS
Using example Interface Circuit* 25 100 - pS
Vp = 15V

*See Intellimod-3 Applications Data Section 4.3.
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Powerex, Inc., Hillls Street, Youngwood, Pennsylvania 15697 (412) 925-7272
Powerex, Europe, S.A. 428 Avenue G. Durand, BP1 07, 72003 Le Mans, France (43) 41.14.14
PM20CHA060
intellimod-3 Modules
Three Phase IGBT Inverier Output
20 Amperes/110-230 Volf Line
Electrical Characteristics, Tj= 25 °C unless otherwise specified
Characteristics Symbot Test Conditions Min, Typ. Max. Units
IGBT Inverter Sector
Collector Cutoff Current leex Vee = Veex, T)=25°C, Fig. 6 - - 1 mA
Collector Cutotf Current loex Vee = Veex Tj=125°C, Fig. 6 - - 10 mA
Diode Forward Voitage VEMm -lg = 20A, V= 15V, Igy = TMA, - 1.9 2.5 Volts
Fig. 3
Collector Emitter Saturation Voltage VeE(san Vp =15V, Icy = OMA, I = 204, - 26 3.5 Volts
Fig. 2
Collector Emitter Saturation Voltage VCE(sat) Vo = 16V, Iy = OmMA, I = 20A, - 25 3.4 Volts
T,=125°C, Fig. 2
Inductive Load Switching Times ton Vp = 15V, Iy = OMA, 05 00.11 ;j ].L:
L SN Ve = 300V, I = 20A, = : : £
teion) T = 125 °C - 0.3 1.0 pS
j ' -
o Fig. 4, Fig. 5 2.0 25 uS
o - 0.5 15 pS
Thermal Characteristics )
Characteristics Symbol Test Conditions Min. Typ. Max. Units
Junction to Case Thermal Resistances Ring-cja Inverter IGBT Part - - 2.0 CIW
Ringicje Inverter FWD - - 4.5 *C/W
Contact Thermal Resistance Rinen Case to Fin, Thermal Grease Applied - - 0.4 °CW
Recommended Operating Conditions ]
Characteristics Symbol Test Conditions Value Units
Supply Voltage Ve Applied across P-N Terminals 0~ 400 Volt;
Vo Applied between V;p, - Vipc, 15115 Volts
Vi1 - Vine: Vet - Vvpe, Viver - Ve
Input On Current lcingn Applied between 0~0.5 mA
Input Off Current loIN (oft Up, Ve, Wp, Uy, Viv, Wy 05~2 mA
PWM Input Frequency fown Using example Interface Circuit* 5~20 kHz
Minimum Dead Time theap Using example Interface Circuit* 5.0 pS

*See Intellimod-3 Applications Data Section 4.3.



TARMMEREX

Powerex, Inc., Hillis Street, Youngwood, Pennsylvania 15697 (412) 925-7272

Powerex, Europe, S.A. 428 Avenue G. Durand, BP107, 72003 Le Mans, France (43) 41.14.14

PM20CHAQ060

Intellimod-3 Modules

Three Phase IGBT Inverter Output
20Amperes/110-230 Volt Line
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PM20CHA060
Intellimod-3 Modules

Three Phase IGBT inverter Output

20 Amperes/110-230 Volt Line
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Intellimod-3 Modules

Three Phase IGBT Inverter Output
20 Amperes/110-230 Volt Line
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Intellimod-3 Modules

Three Phase IGBT Inverter Oulput
20 Amperes/110-230 Volt Line
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ST 2SD1691T

NPN Silicon Epitaxial Power Transistor
For Low-Frequencey Power Amplifiers and
Mid-Speed Switching

The transistor is subdivided into three groups, M, L and
K, according to its DC-DC current gain.

Absolute Maximum Ratings (T, = 25°C)

E

[o]

B

TO-126 Plastic Package

Parameter Symbol Value Unit
Collector to Base Voltage Veeo 60 \
Collector to Emitter Voltage Vceo 60 \
Emitter to Base Voltage Veso 7 \
Collector Current leoo) 5 A
Base Current Ispc) 1 A
Collector Current (pulse) " lc(puise) 8 A
Total power dissipation (T, = 25 °C) Prot 1.3 w
Total power dissipation (T, = 25°C) Prot 20 W
Junction Temperature T, 150 °C
Storage Temperature Range Ts -55 to +150 oC
PW = 10ms, duty cycle =50%.
Characteristics at T,= 25°C
Parameter Symbol Min. Max. Unit
DC Current Gain
atVCE= 1 V, |c= 2A
Current Gain Group M hre 100 200 -
L hre 160 320 -
K hee 200 400 -
atVee=1V,Ic=0.1A hee 60 - -
atVCE=1 V,Ic=5A hre 50 - -
Collector Cutoff Current | 10
at Vs = 50 V c80 WA
Emitter Cutoff Current | 10
at VEB =7V EBO “A
Base Saturation Voltage
VBE(sa - 1.2 \%
atlc=2A,1g=02A BEG20
Collector Saturation Voltage
V - 0.3 \%
atlc=2A, 15=02A CElsah
Turn-on time Ton - 1 us
Storage time at IC =2 A, |B1 = -le =0.2 A,RL =5 Q, VCC =10V Tstg - 25 Us
Fall time t; - 1 us

SEMTECH ELECTRONICS LTD.

(Subsidiary of Sino-Tech International Holdings Limited, a company
listed on the Hong Kong Stock Exchange, Stock Code: 724)

MOODY - MOODY
‘a %)

Mz A

i\ =0 | | Mtk o

MOODY
=)

wl | wremnamonaL 'EAS
CERTIRCATION L

ISO/TS 16949 : 2002 SO 14001:2004 1SO 9001:2000
Certificate No. 05103 Certificate No. 7116 Certificate No, 0506098

Dated : 22/03/2006
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NPN Silicon Epitaxial Power Transistor
For Low-Frequencey Power Amplifiers and
Mid-Speed Switching

The transistor is subdivided into three groups, M, L and
K, according to its DC-DC current gain.
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Parameter Symbol Value Unit
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Base Current Ispc) 1 A
Collector Current (pulse) " lc(puise) 8 A
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PW = 10ms, duty cycle =50%.
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DC Current Gain
atVCE= 1 V, |c= 2A
Current Gain Group M hre 100 200 -
L hre 160 320 -
K hee 200 400 -
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Collector Cutoff Current | 10
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