BM78XX

BM78xx---BM78D05

3-TERMINAL POSITIVE VOLTAGE REGULATORS

Features

Maximum Output Current of 2000mA (Tc=25°C)
Internal Short-Circuit Current Limiting

Internal Thermal Overload Protection

3% Output Tolerance

TO252  Package

Applications

° LCD-TV tuner
() Car electronics

Pin Assignment

Description

BM78XX regulators employ internal current-limiting and
thermal-shutdown, making them essentially
indestructible. They can deliver up to 1000mA output
current.

BM7805 can continuously output 1.0A when +8V input
BM78D05 can continuously output 0.75A when +8V input.
BM7805 can continuously output 0.5A when +12V input
BM78D05 can continuously output 0.37A when +12V input

TO-252 FRONT VIEW

TABIS 31 vouT
GND 2 GND
1 ] VIN
Ordering Information
BM78xxAS 1A input volage up to +36V
BM78D05 0.75A +18V

Note: XX: Voltage Output. 05(5V); 08(8V), 09(9V), 12(12V)
BM78xxAS, the marking is AS78XX, in datacode, it is BMabcdef(ab=year, cd=weeks, ef=producing number)
BM78D05, the marking is 78D05, in datacode, it is same as above.

Typical Application

\ IN 3 VOUT

1 BM78XX
Series

C IN 2 C ouT
0.33uF 0.1uF
(Notel) (Note2)

Note 1: Cyy is required if regulator is located an appreciable
distance from power supply filter.

Note 2: Cour is needed for stability; and it also does
improve transient response. Values of less than 0.1uF could
cause instability.

Note 3: When choose BM78D05 for tuner in LCD-TV,

Cin>10uF , Cout > 10uF , and keep the
cap close to 78D05 to get better ripple.

revised-2011-3-11

www.bookly.com 1



BM78XX

3-TERMINAL POSITIVE VOLTAGE REGULATORS

Absolute Maximum Ratings
(Ta=25°C, Unles Otherwise Specified)

Characteristic Symbol Rating Unit
Input Voltage Vin +37/+20V \Y
Power Dissipation Po TO252 3.50 W
Operating Temperature Topr -20 to 85 °C
Storage Temperature Tetg -55 to 150 °C
Junction Temperature T 150 °C
Thermal Resistance Rin(-a) 208 °c/w

Schematic Diagram & Equivalent Circuit

Schematic Diagram Equivalent Circuit
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BM78XX

3-TERMINAL POSITIVE VOLTAGE REGULATORS

BM7805/78D05 Electrical Characteristics
Vin=10V, lout=40mA, C,\=0.33uF/10uF, Coyt=0.1uF/10uF, 0°CsTj£125°C

. 78D05 .
Symbol Parameter Conditions _BM7805/ Units
Min Typ Max
T;=25°C 4.85 5 5.15
v Output Voltage 1mA<loyr< A \4
© P g MASlour=800m 485 | 5 | 515
TV<V <18V, IMA<Iout<40mA
: _ T;=25°C, 7V<V;\<18V - 15 150
Regiine Line Regulation mV
T=25°C, 8V<V | <18V - 15 100
. T=25°C, 1mA<Iloyr<500mA - 11 60
ReJioad Load Regulation ! ouT mvV
T;=25°C, ImA<Igyr<40mA - 5 30
I Quiescent Current lout=5mA, Tj=25°C - 8/0.08 | 10/0.1| mA
Al Quiescent Current 8V<Vy<18V, T=25°C - - 1.5 A
° Change 1MA<lour<40mA, T=25°C i - | 01
Vi Output Noise Voltage 10Hz<f<100KHz, T;=25°C - 40 - uVrms
RR Ripple Rejection 8V<V\<18V, f=120Hz, T,:25°C 41 49 - dB
Vp Dropout Voltage T;=25°C, loyt=100mA 1.7/0.4 2.5/0.8 \%
Ro Output Resistance f=1KHz - 17 - mQ
Isc Short Circuit Current Vin=10V, T;=25°C - 15 2 A
Average Temperature
Tevo Coefficient of Output lout=bMA - - 0.6 mV/°C
Voltage
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BM78XX

3-TERMINAL POSITIVE VOLTAGE REGULATORS

BM7808 Electrical Characteristics
Vin=14V, loyt=40mA, C\=0.33uF, Coy7=0.1uF, OOCST]‘S125OC (UnleSS otherwise SpeCiﬁed)

. BM7808 .
Symbol Parameter Conditions - Units
Min Typ Max
T=25°C 7.8 8 8.25
V. Output Voltage 1ImA<loyr<l A \Y
° P J MA<lour=1000m 78 | 8 | 825
10.5V<V <23V, ImA<loyr<40mA
. . T=25°C, 10.5V<V <23V - 20 175
Regiine Line Regulation mV
T=25°C, 11V<V\\<23V - 20 125
. T;=25°C, 1mA<Iloyr<500mA - 15 80
Regioad Load Regulation mV
T=25°C, ImA<loyr<40mA - 7 40
I Quiescent Current lout=5mA, Tj=25°C - 3.9 6 mA
Al Quiescent Current 11V<V <23V, TJ-:25°C - - 1.5 mA
i Change 1MA<lour<40mA, T=25°C i - | 01
VN Output Noise Voltage 10Hz<f<100KHz, Tj=25°C - 60 - uvrms
RR Ripple Rejection 12V<V <23V, f=120Hz, T=25°C 37 45 - dB
Vp Dropout Voltage T;=25°C, loyt=100mA - 1.7 25 \%
Ro Output Resistance f=1KHz - 17 - mQ
Isc Short Circuit Current T;=25°C - 15 2 A
Average Temperature
Tevo Coefficient of Output lout=EMA - - 0.9 mvV/°C
Voltage
BM7809 Electrical Characteristics
Vin=15V, lout=40mA, Cy=0.33uF, Cour=0.1uF, 0°C<T<125°C (unless otherwise specified)
. BM7809 .
Symbol Parameter Conditions - Units
Min Typ Max
T=25°C 8.70 9 9.30
V, Output Voltage 1mA<loyt<500mA \Y
© P J ouT 870 | 9 | 9.30
11.4V<V <24V, ImA<loyt<40mA
. . T=25°C, 11.4V<V|y<24V - 80 200
Regiine Line Regulation mV
T=25°C, 12V<V <24V - 20 160
. T;=25°C, 1mA<Ioyr<500mA - 17 90
Regioad Load Regulation mV
T=25°C, ImA<loyr<40mA - 8 45
Is Quiescent Current lour=5mA, Tj=25°C - 3.9 6 mA
Al Quiescent Current 12V<Vin<24Y, TJ-:25°C - - 15 mA
° Change 1MA<lour<40mA, T=25°C i - | 01
VN Output Noise Voltage 10Hz<f<100KHz, T;=25°C - 65 - uvrms
RR Ripple Rejection 12V<V <24V, f=120Hz, T=25°C 36 44 - dB
Vp Dropout Voltage T;=25°C, loyt=100mA - 1.7 25 \%
Ro Output Resistance f=1KHz - 17 - mQ
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BM78XX

3-TERMINAL POSITIVE VOLTAGE REGULATORS

Isc Short Circuit Current T;=25°C - 15 2 A
Average Temperature
Tevo Coefficient of Output lout=bMA - - 1 mV/°C
Voltage

BM7812 Electrical Characteristics
Vin=19V, lout=40mA, Cy=0.33uF, Cour=0.1uF, 0°C<T<125°C (unless otherwise specified)

. BM7812 ,
Symbol Parameter Conditions - Units
Min Typ Max
T;=25°C 115 12 125
V Output Voltage <lout< \Y
© P g 1MA<lour=500mA 115 | 12 | 125
14.5V<V <27V, ImA<loyr<40mA
. . T=25°C, 14.5VV\<27V - 120 250
Regiine Line Regulation mV
T;=25°C, 16V<V|\<27V - 100 200
i T=25°C, 1mA<loyr<500mA - 20 100
Regioad Load Regulation ! out mV
T=25°C, 1mA<loyr<40mA - 10 50
Is Quiescent Current lout=5mA, Tj=25°C - 3.9 6 mA
Al Quiescent Current 16V<VNS2TY, TJ-:25°C - - 1.5 mA
° Change 1MASloyr<40mA, T=25°C : - | oa
VN Output Noise Voltage 10Hz<f<100KHz, Tj=25°C - 80 - uvrms
RR Ripple Rejection 15V<V <25V, f=120Hz, TJ-:25°C 36 41 - dB
Vb Dropout Voltage T;=25°C, loyt=100mA - 1.7 2.5 V
Ro Output Resistance f=1KHz - 17 - mQ
Isc Short Circuit Current T;=25°C - 15 2 A
Average Temperature
Tevo Coefficient of Output lout=bmMA - - 1.4 mV/°C
Voltage
Test Circuits
\ v
BM78D05 T BsMe7ri8e)éx g BM7805 Veur
Series

CIN
10uFT

DC Parameter

2 Ci
Cour  0-33uF
TlOUF

2 RL 2 pF
100 o

Load Regulation

Vout

2
DC 9V R,

Ripple Rejection
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BM78XX

3-TERMINAL POSITIVE VOLTAGE REGULATORS

Application Circuits

Constant Current Regulator

BM78XX Veyr
Series

Vour=Vourac)tVz

I1=VOUT(IC)/ R:

Circuit for Increasing Output Voltage

BM78XX Veyr
Series

Vour=Vour(c)(1+R2/R1)+R>*lg

Adjustable Output Regulator

BM78XX |3 i
Series
0.1uF40u
|B¢ 2
0.33uF _
Rl

=

Vour=Vourac)(1+R2/Ry)

High Output Current with Short-circuit Protection

BM78XX YT
Series

2

R1<Vee1/lgmax)

RSC:VBEZ/ISC1 ISC: Short-Circuit Current
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BM78XX

3-TERMINAL POSITIVE VOLTAGE REGULATORS

TO252-2 Dimension

OB 016

- 15 5 55 ]

. - T b

|5. 355384

14.197-4.445)

05740057
|0 1440170

@Af”‘ DA

[alank]
TOGA%|

e

OCRE D2

| ZX%5.2.0%A|

i
o

0SS DS

|2 152415 ¥

QOAR-0042

.
—TT

revised-2011-3-11

www.bookly.com



BM78XX

3-TERMINAL POSITIVE VOLTAGE REGULATORS

Soldering Methods

1. Storage environment: Temperature=10°C~35°C Humidity=65%+15%

2. Reflow soldering of surface-mount devices

Figure 1: Temperature profile
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Critical Zone
TLto Te

25

t 25°C to Peak
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Profile Feature

Sn-Pb Eutectic Assembly

Pb-Free Assembly

Average ramp-up rate (T, to Tp) <3°C/sec <3°Clsec
Preheat

- Temperature Min (TSpin) 100°C 150°C

- Temperature Max (TSmax) 150°C 200°C

- Time (min to max) (ts) 60~120 sec 60~180 sec
Tsmax to T,

- Ramp-up Rate <3°Clsec <3°Clsec
Time maintained above:

- Temperature (T,) 183°C 217°C

- Time (1) 60~150 sec 60~150 sec

Peak Temperature (Tp)

240°C +0/-5°C

260°C +0/-5°C

Time within 5°C of actual Peak

10~30 sec 20~40 sec
Temperature (tp)
Ramp-down Rate <6°Clsec <6°Clsec
Time 25°C to Peak Temperature <6 minutes <8 minutes
3. Flow (wave) soldering (solder dipping)

Products Peak temperature Dipping time
Pb devices. STOPPED
Pb-Free devices. 260°C +0/-5°C 5sec +1sec
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