[image: 电子发烧友][image: 电子发烧友]	首页
	技术	可编程逻辑
	MEMS/传感技术
	嵌入式技术
	模拟技术
	控制/MCU
	处理器/DSP
	存储技术
	EMC/EMI设计

	电源/新能源
	测量仪表
	制造/封装
	RF/无线
	接口/总线/驱动
	EDA/IC设计
	光电显示
	连接器
	PCB设计

	LEDs
	汽车电子
	医疗电子
	人工智能
	可穿戴设备
	军用/航空电子
	工业控制
	触控感测
	智能电网

	音视频及家电
	通信网络
	机器人
	vr|ar|虚拟现实
	安全设备/系统
	移动通信
	便携设备
	物联网
	区块链

	HarmonyOS
	RISC-V MCU
	光伏
	ChatGPT
	IGBT
	充电桩
	氮化镓
	BLDC
	逆变器
	5G
	电机控制



	资源	技术文库
	新品速递
	电路图
	元器件知识
	电子百科
	最新技术文章



	下载	在线工具
	常用软件
	电子书
	datasheet



	专栏	电子说
	专栏



	社区	论坛
	问答
	小组
	社区之星
	试用中心
	HarmonyOS技术社区
	RT-Thread生态平台



	活动	设计大赛
	硬创大赛
	社区活动
	线下会议
	在线研讨会
	小测验



	学院	直播
	课程



	视频
	企业号
	华秋智造	[image: ]
华秋PCB
高可靠多层板制造商


	[image: ]
华秋SMT
高可靠一站式PCBA智造商


	[image: ]
华秋商城
自营现货电子元器件商城


	[image: ]
PCB Layout
高多层、高密度产品设计


	[image: ]
钢网制造
专注高品质钢网制造


	[image: ]
BOM配单
专业的一站式采购解决方案


	[image: ]
华秋DFM
一键分析设计隐患


	[image: ]
华秋认证
认证检测无可置疑





		工具
	PCB在线检查
	datasheet查询
	选型替代查询
	免费样品申请
	免费评测试用
	工程师专区

	技术子站





搜索

搜索历史
清空
	


搜索热词




	



0登录
[image: ][image: ]


	0
关注
	0
粉丝
	0
动态

	个人中心
	内容管理
	积分兑换当前积分：

	修改资料
	退出登录



登录后你可以
	下载海量资料
	学习在线课程
	观看技术视频
	写文章/发帖/加入社区

登录


创作中心发布
	发文章

	发资料

	发帖

	提问

	发视频


	创作活动






[image: 下载中心]	推荐
	分类
	资料
	软件
	工具
	排行榜
	DataSheet


搜索





[image: 电子元件查询网]

查Datasheet、查价格、查替代料
搜索
一键BOM配单
	热搜：




[image: BM2P061FK-LBZ]
BM2P061FK-LBZ
	厂商：ROHM(罗姆)

	封装：DIP8

	描述：THIS IS THE PRODUCT GUARANTEES L


数据手册：
下载BM2P061FK-LBZ.pdf
立即购买




	数据手册
	价格&库存


BM2P061FK-LBZ 数据手册


Datasheet
AC/DC Converter IC

PWM Type DC/DC Converter IC
Integrated Switching MOSFET
BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Key Specifications

General Description
This is the product guarantees long time support in
industrial market.
This series IC is a PWM type DC/DC converter for
AC/DC which provides an optimum system for various
electrical product. It supports both isolated and
non-isolated devices, enabling simpler design of
various types of low power consumption electrical
converters.
This series also has a built-in starter circuit that can
withstand up to 800 V, which contributes to low power
consumption. Since current mode control is utilized,
current is restricted in each cycle and excellent
performance is demonstrated in bandwidth and
transient response. Switching frequency is fixed at 65
kHz, 100 kHz or 130 kHz. At light load, the switching
frequency is reduced and high efficiency is achieved. A
frequency hopping function is also built-in, which
contributes to low EMI. In addition, this product has a
built-in super junction MOSFET which has a withstand
voltage of 800 V.

◼ Power Supply Voltage Operation Range:
VCCA(BM2P061FK-LBZ):
10.90 V to 30.00 V
VCCA(BM2P101FK-LBZ):
10.90 V to 30.00 V
VCCB(BM2P131FK-LBZ):
10.90 V to 26.00 V
DRAIN:
800 V(Max)
◼ Normal Operating Current:
◼ Burst Operating Current:
◼ Switching Frequency:
1A(BM2P061FK-LBZ):
1B(BM2P101FK-LBZ):
1C(BM2P131FK-LBZ):
◼ Operating Temperature Range:
◼ MOSFET ON Resistance:

Package
DIP7AK:

Features
◼ Long Time Support Product for Industrial
Applications.
◼ Switching Frequency=65 kHz, 100 kHz, 130 kHz
◼ PWM Current Mode Control
◼ Built-in Frequency Hopping Function
◼ Burst Operation at Light Load
◼ Frequency Reduction Function
◼ Built-in 800 V Starter Circuit
◼ Built-in 800 V Super Junction MOSFET
◼ VCC Pin Under Voltage Protection
◼ VCC Pin Over Voltage Protection
◼ Over Current Limiter Function per Cycle
◼ Over Current Limiter with AC Voltage Correction
◼ Soft Start Function
◼ Brown IN/OUT Function
◼ ZT Pin OVP Function

1.00 mA(Typ)
0.30 mA(Typ)
65 kHz(Typ)
100 kHz(Typ)
130 kHz(Typ)
-40 °C to +105 °C
1.60 Ω(Typ)

W(Typ) x D(Typ) x H(Max)
9.27 mm x 6.35 mm x 8.63 mm
pitch 2.54 mm

Applications
Industrial Equipment, Household Electrical Appliances,
Adapters, etc.

Typical Application Circuit
FUSE

OUT
Filter

Diode
Bridge

DRAIN

SOURCE
BR

VCC

GND

〇Product structure: Silicon integrated circuit
.www.rohm.com
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ZT

FB

GND

〇This product has no designed protection against radioactive rays
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Pin Configuration
TOP VIEW

6
5

FB

7

GND

4

ZT

BR

3

VCC

SOURCE

2

DRAIN

1

Pin Description
Pin No.

Pin Name

I/O

Function

1
2
3
4
5
6
7

SOURCE
BR
GND
FB
ZT
VCC
DRAIN

I/O
I
I/O
I
I
I
I/O

MOSFET SOURCE pin
AC voltage detect pin
GND pin
Feedback signal input pin
Auxiliary winding input pin
Power supply input pin
MOSFET DRAIN pin

ESD Diode
VCC
GND
✔
✔
✔
✔
✔
✔
✔

Block Diagram

Filter

Diode
Bridge

BR

VCC

2

BR Comp
+
-

VCC UVLO
+
-

100 µs
Filter

100
µs
Filter

+
VCC OVP

ZT

DRAIN

6

5

7

Starter
Internal
Regulator

Gate
Clamper
Internal Block

ZT
OVP

100 µs Filter
+

-

3 counts Timer

Thermal
Protection

7V

OLP

+
-

64 ms
/512 ms
Timer

Super
Junction
MOSFET

PWM
Control
S

R Q

Internal
Regulator
4.0V

Burst
Comparator
+
PWM
Comparator
+

DRIVER

NOUT

Dynamic Current
+ Limitter
-

Logic
&
Timer
Current
Limitter
+
-

Reference
Voltage

LeadingEdge
Blanking
Time

1

SOURCE

Reference
Voltage

FB
4
Soft Start

1/4
MAX
DUTY

OSC

Frequency
Hopping

3

GND
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Description of Blocks
1.

Starter Circuit (DRAIN: 7 pin)
This IC enables low standby electric power and high-speed startup because it has a built-in start circuit (800 V withstand
voltage). The current consumption after startup is OFF current ISTART3 (Typ=10 µA).
VH

Startup Current [A]

DRAIN

ISTART2

Starter
VCC
Cvcc

ISTART1

+
VCCUVLO

ISTART3

Figure 1. Start Circuit Block Diagram

2.

The VCC pin voltage
[V]

VUVLO1

Vsc

Figure 2. Startup Current vs the VCC Pin Voltage

Start Sequence (Soft Start Operation, Light Load Operation, Auto Restart Operation by Over Load Protection)
Start sequence is shown in Figure 3 and see the sections below for detailed descriptions.

VH
(Input Voltage)
VBR1

BR
VUVLO1

Under
tFOLP1

VCC

tFOLP2

tFOLP1

VFOLP1
FB

Output
Voltage

Normal
Load

Over
Load

Light
Load

Output
Current

Burst mode
Switching
Soft
Start

A

BC

D

E

F

G

H

I

Figure 3. Start Sequences Timing Chart
A:

The input voltage VH is applied to the IC. As VH voltage is applied, the BR pin voltage becomes higher than V BR1
(Typ=0.7 V).
B: When the VCC pin voltage exceeds VUVLO1 (Typ=15.5 V), the IC starts to operate. When the IC judges the other
protection functions as normal condition, switching operation starts. Until the secondary output voltage becomes a
constant value from startup, the VCC pin voltage drops by the VCC pin consumption current. When the VCC pin
voltage becomes VCHG1 (Typ=10.7 V) or less, the VCC pin charge operation starts.
C: When switching operation starts, over current limit value is restricted to prevent any excessive rise in voltage or
current by operating the soft start function. Output voltage will be set to rated voltage within the tFOLP1 (Typ=64 ms).
D: Once the output voltage is stable, the VCC pin voltage is also stable.
E: When the FB pin voltage becomes VBST1 (Typ=0.40 V) or less at light load, the IC starts burst operation to reduce
the power consumption.
F: When the FB pin voltage becomes VFOLP1 (Typ=3.4 V) or more, overload protection function operates.
G: When the FB pin voltage stays VFOLP1 (Typ=3.4 V) or more for tFOLP1 (Typ=64 ms) or more, switching stops. When
the FB pin voltage becomes VFOLP2 (Typ=3.2 V) or less, the IC’s internal FB OLP timer is reset.
H: Stopping switching continues for tFOLP2 (Typ=512 ms), the IC starts switching.
I: Same as D.
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Description of Blocks – continued
3.

VCC Pin Protection Function
This IC has the internal protection functions at the VCC pin.
1) Under voltage protection function: VCC UVLO (Under Voltage Lockout)
2) Over voltage protection function: VCC OVP (Over Voltage Protection)
3) VCC charge function
The VCC charge function charges the VCC pin from the high voltage line through the starter circuit at startup time and
so on.
(1)

VCC UVLO / VCC OVP Function
VCC UVLO function and VCC OVP function are auto recovery type protection function with voltage hysteresis.
Switching is stopped by the VCC OVP function when the VCC pin voltage≥VOVP1A (Typ=32.0 V) or the VCC pin
voltage≥VOVP1B (Typ=27.5 V), and restarts when the VCC pin voltage≤VOVP2A (Typ=24.0 V) or the VCC pin
voltage≤VOVP2B (Typ=23.5 V).

VH
(Input Voltage)

VOVP1A or VOVP1B
VOVP2A or VOVP2B
VUVLO1
VCHG2

VCC
VCHG1
VUVLO2

Time

ON

ON
OFF

VCC UVLO

ON

VCC OVP

OFF

OFF
ON

ON

ON

VCC Charge
Function

OFF

OFF

ON

ON

OFF

OFF

Switching

OFF

A

B C

D

E F

G

H

I

J

A

Time

Figure 4. VCC UVLO / VCC OVP / VCC Charge Function Timing Chart
A:
B:

The VCC pin voltage starts to rises.
When the VCC pin voltage is VUVLO1 (Typ=15.5 V) or more, the VCC UVLO function is released and DC/DC
operation starts.
C: When the VCC pin voltage is VCHG1 (Typ=10.7 V) or less, the VCC charge function operates and the VCC pin
voltage rises.
D: When the VCC pin voltage is VCHG2 (Typ=15.0 V) or more, the VCC charge function stops.
E: When the status that the VCC pin voltage is VOVP1A (Typ=32.0 V) or VOVP1B (Typ=27.5 V) or more continues
for tCOMP1 (Typ=100 μs), switching is stopped by the VCC OVP function.
F: When the VCC pin voltage becomes VOVP2A (Typ=24.0 V) or VOVP2B (Typ=23.5 V) or less, switching operation
restarts.
G: The VCC pin voltage drops.
H: Same as C.
I: Same as D.
J: When the input voltage VH drops and the VCC pin voltage becomes VUVLO2 (Typ=10.2 V) or less, switching
operation is stopped by the VCC UVLO function.
(2)

VCC Charge Function
The IC starts to operate when the VCC pin voltage becomes VUVLO1 (Typ=15.5 V) or more. After that, the VCC charge
function operates when the VCC pin voltage becomes VCHG1 (Typ=10.7 V) or less. During this time, the VCC pin is
charged from the DRAIN pin through the starter circuit. By this operation, failure at startup is prevented. Once the
VCC charge function starts, it continues charge operation until the VCC pin voltage becomes VCHG2 (Typ=15.0 V) or
more, after which the charge function stops.
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Description of Blocks – continued
4.

DC/DC Driver (PWM Comparator, Frequency Hopping, Slope Compensate, OSC, Burst)
This IC operates by current mode PWM control. The internal oscillator sets the switching frequency at a fixed value
when the FB pin voltage ≥ VDLT1 (Typ=1.25 V). It also has a built-in switching frequency hopping function.
Maximum duty cycle is fixed at 75 % (Typ) and minimum pulse width is fixed at 500 ns (Typ).
With current mode control, when the duty cycle exceeds 50 %, a sub harmonic oscillation may occur. As a
countermeasure, the IC has built-in slope compensation function.
This IC also has a built-in burst mode operation and frequency reduction operation to achieve lower power consumption
in light load.
The FB pin is pulled up by RFB (Typ=30 kΩ) to an internal regulator. The FB pin voltage varies with secondary output
voltage (secondary power). Burst mode operation and frequency reduction operation is determined by monitoring the
FB pin voltage.
(1)

Frequency Reduction Circuit
Figure 5A to Figure5C shows the FB pin voltage, switching frequency, and DC/DC operation modes.
mode 1: Burst voltage has hysteresis. Switching stops when the FB pin voltage ≤ VBST1 (Typ=0.4 V), and restarts
when the FB pin voltage ≥ VBST2 (Typ=0.45 V).
mode 2: When the FB pin voltage ≤ VDLT2 (Typ=0.65 V), switching frequency is at fSW2 (Typ=25 kHz, 27 kHz or 35 kHz).
At VDLT2 < the FB pin voltage ≤ VDLT1, switching frequency changes within the range of fSW1 to fSW2.
mode 3: Operates in fixed frequency fSW1 (Typ=65 kHz, 100 kHz or 130 kHz).
mode 4: If the IC detects over load status within a period of tFOLP1 (Typ=64 ms), it stops switching operation for tFOLP2
(Typ=512 ms).
Switching
Frequency
[kHz]

mode 1

mode 2

mode 3

mode 4

65

mode 1

mode 2

mode 3

mode 4

100

25

27
Pulse OFF

0.40

Pulse OFF

0.65

1.25

3.40 The FB pin
voltage[V]

Figure 5A. Switching Frequency vs the FB Pin Voltage
(BM2P061FK-LBZ)

Switching
Frequency
[kHz]

Switching
Frequency
[kHz]

mode 1

mode 2

mode 3

0.40

0.65

1.25

3.40 The FB pin
voltage[V]

Figure 5B. Switching Frequency vs the FB Pin Voltage
(BM2P101FK-LBZ)

mode 4

130

35
Pulse OFF

0.40

0.65

1.25

3.40

The FB pin
voltage[V]

Figure 5C. Switching Frequency vs the FB Pin Voltage
(BM2P131FK-LBZ)
(2)

Frequency Hopping Function
Frequency hopping function achieves low EMI by changing the frequency at random. The pulse width changes in the
range of ±6 % for base frequency.
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
4.

DC/DC Driver – continued
(3)

Over Current Limiter
This IC has a built-in over current limiter per cycle. When the SOURCE pin voltage becomes VCSA (Typ=0.4 V) or VCSB
(Typ=0.3 V) or more for 1 pulse, switching is turned off after passing internal delay time. The delay time varies in
relation to the time by which the SOURCE pin voltage reaches VCSA (Typ=0.4 V) or VCSB (Typ=0.3 V). By this time, AC
voltage correction function operates. The relations of the time until the SOURCE pin voltage reaches V CSA (Typ=0.4
V) or VCSB (Typ=0.3 V) and the additional delay time are shown in below.

Figure 6A. Delay Time vs the Time by Which the
SOURCE Pin Voltage Reaches VCSA (Typ=0.4 V)
(BM2P061FK-LBZ)

Figure 6B. Delay Time vs the Time by Which the
SOURCE Pin Voltage Reaches VCSB (Typ=0.3 V)
(BM2P101FK-LBZ)

Figure 6C. Delay Time vs the Time by Which the
SOURCE pin Voltage Reaches VCSB (Typ=0.3 V)
(BM2P131FK-LBZ)

Ip is calculated by the following formula.

𝐼𝑝 =

𝑉𝑖𝑛
𝐿𝑝

× (𝑡𝑂𝑁 + 𝑡𝐷 + 𝑡𝐷𝐸𝐿𝐴𝑌 )

[A]

where:
𝑉𝑖𝑛 is the AC Input Voltage.
𝐿𝑝 is the Primary Inductance.
𝑡𝑂𝑁 is the Time to VCSA or VCSB.
𝑡𝐷 is the Additional Delay Time introduced by the IC (Refer to Figure 6A to Figure 6C).
𝑡𝐷𝐸𝐿𝐴𝑌 is the Delay Time peculiar to the IC (Typ=0.2 μs).
About the above Figure 6A to Figure 6C, design application considering that tD operates in the range of ±20 % and
tDELAY operates in the range of ±0.1 µs. It is necessary to evaluate application in the end and adjust sense resistor and
so on.
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
4.

DC/DC Driver – continued
(4)

Dynamic Over Current Limiter
This IC has a built-in dynamic over current limiter circuit. When the SOURCE pin voltage becomes VDCS (Typ=1.05 V)
or more for two consecutive times, it stops switching operation for tDCS (Typ=128 μs).

VDCS

Dynamic
Current Limitter

2 Count
2

1

SOURCE
Voltage

tDCS

DC/DC ON

DC/DC

DC/DC OFF

Figure 7. State Transition of Switching Frequency

(5)

Soft Start Function
This function controls the over current limiter value in order to prevent any excessive rise in voltage or current upon
startup. Figure 8 shows the details of soft start function. The IC implements soft start function by changing the over
current limiter value with time.
SOURCE Voltage[V]

VCS
VDCS
V D CS

V D CS x 0.75

V D CS x 0.50

VC S
V D CS x 0.25
V C S x 0.75
V C S x 0.50
V C S x 0.25

8.0

2.0 4.0

Time [ms]

Figure 8. The SOURCE Pin Voltage vs Time
(6)

L.E.B. Time
When MOSFET is turned ON, surge current occurs by capacitive elements and drive current. During this time, there is
a probability of detection error in the over current limiter circuit due to a rise in the SOURCE pin voltage. To prevent it,
there is a built-in L.E.B. function (Leading Edge Blanking function) to mask the SOURCE pin voltage for tLEB (Typ=250
ns) after turn ON.
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Description of Blocks – continued
5.

SOURCE Pin Short Protection
When the SOURCE pin is shorted to ground, the IC may overheat and get destroyed. To prevent destruction, it has a
built-in short protection function. Switching is turned off in tCSSHT (Typ=2.0 µs) ON width when the status that the
SOURCE pin voltage is VCSSHT (Typ=0.06 V) or less is detected by this function.

6.

Output Over Load Protection Function (FB OLP Comparator)
Output over load protection function monitors the load condition and stops switching operation when over load condition
is detected. The IC detects over load status at the FB pin voltage ≥ VFOLP1 (Typ=3.4 V) and releases FB OLP at the FB
pin voltage ≤ VFOLP2 (Typ=3.2 V). As output voltage decreases during over load condition and this condition continues for
tFOLP1 (Typ=64 ms), over load condition is detected and switching operation stops. FB OLP detection will be released
after the auto-recovery period tFOLP2 (Typ=512 ms).

7.

Input Voltage Protection Function (Brown IN/OUT)
This IC has a built-in UVLO function that monitors the input voltage through the BR pin. It prevents the IC from heating
by over-current when the input voltage is low. When BR UVLO function is released, IC operates by soft start. The BR pin
capacitor must be connected to prevent malfunction.
e.g. The case that BR UVLO is released when the input voltage is 130 Vac.
130𝑉×√2×𝑅𝐵𝑅2
𝑅𝐵𝑅1 +𝑅𝐵𝑅2

= 𝑉𝐵𝑅1

[V]

When RBR1 is set to 1.23 MΩ, RBR2 is calculated to 4.7 kΩ. Then, BR UVLO voltage is calculated as:
(𝑅𝐵𝑅1 +𝑅𝐵𝑅2 )×𝑉𝐵𝑅2
𝑅𝐵𝑅2 ×√2

= 71

[Vac]

Therefore, the hysteresis is 59 Vac.

FUSE

OUT
Filter

Diode
Bridge

VCC

6

3

GND

7

2

BR

RBR2

DRAIN

1

SOURCE

RBR1

5

ZT

4

FB

GND

Figure 9. Brown IN/OUT Circuit Example.
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Description of Blocks – continued
8.

ZT Pin Over Voltage Protection
ZT OVP has 2 protection functions (Pulse detection and DC detection), both operate by latch protection.

(1)

Pulse Detection
After the ZT pin voltage becomes VZTOVP (Typ=3.5 V) or more for 3 consecutive switching times and continues for
tZTOVP (Typ=100 µs), the IC detects ZT OVP.
ON
OFF

Inner Gate

1 count

2 count

3 count

VZTOVP

ZT

tZTOVP

LATCH
Function

A

B

C

E

D

Figure 10. The ZT Pin Over Voltage Protection (Pulse Detection)
A:
B:
C:
D:
E:

(2)

Normal operation because the ZT pin voltage < VZTOVP (Typ=3.5 V)
The ZT pin voltage ≥ VZTOVP (Typ=3.5 V) is detected.
The second of the ZT pin voltage ≥ VZTOVP (Typ=3.5 V) is detected.
The third of the ZT pin voltage ≥ VZTOVP (Typ=3.5 V) is detected. Then internal timer starts to operate because of
detection of the three times continuation.
After tZTOVP (Typ=100 µs) from the three times detection, the IC stops by latch.

DC Detection
When the ZT pin voltage ≥ VZTOVP (Typ=3.5 V) status continues for tZTOVP (Typ=100 µs), the IC detects ZT OVP.

Less than

tZTOVP

tZTOVP

PULSE

VZTOVP

PULSE

ZT

ON

Switching

A

B

C

D

Figure 11. The ZT Pin Over Voltage Protection (DC Detection)
A:
B:
C:
D:

The ZT pin voltage ≥ VZTOVP (Typ=3.5 V)
Because the ZT pin voltage ≥ VZTOVP (Typ=3.5 V) status is less than tZTOVP (Typ=100 µs) period, DC/DC returns
to normal operations.
The ZT pin voltage ≥ VZTOVP (Typ=3.5 V)
Because the ZT pin voltage ≥ VZTOVP (Typ=3.5 V) status continues for tZTOVP (Typ=100 µs), latching occurs and
DC/DC is turned OFF.
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Description of Blocks – continued
9.

ZT Trigger Mask Function
When switching is set ON / OFF, the superposition of noise may occur at the ZT pin. During this time, the detection
function is turned OFF for the duration of tZTMASK (Typ=0.60 µs) to prevent the ZT pin part from false detection.

ON
OFF

DC/DC

DRAIN
ZT
ZT Mask
Function
tZTMASK

A

B C

tZTMASK

D

E

F

G

Figure 12. ZT Trigger Mask Function
A:
B:
C:
D:
E:
F:
G:

DC/DC OFF → ON
DC/DC ON → OFF
Because noise occurs at the ZT pin, the ZT pin protection function is not operated for tZTMASK (Typ=0.60 µs).
Same as A.
Same as B
Same as C
Same as A
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Absolute Maximum Ratings (Ta=25 °C)
Parameter
Maximum Applied Voltage 1
Maximum Applied Voltage 2
Maximum Applied Voltage 3
DRAIN Current (DC)
DRAIN Current (Pulse)
Power Dissipation
Maximum Junction Temperature
Storage Temperature Range

Symbol

Rating

Unit

VMAX1
VMAX2
VMAX3
IDD1
IDD2
Pd
Tjmax
Tstg

-0.3 to +800.0
-0.3 to +35.0
-0.3 to +6.5
3.0
9.0
1.00
150
-55 to +150

V
V
V
A
A
W
°C
°C

Conditions
DRAIN
VCC
BR, FB, SOURCE, ZT
PW=10 μs, Duty cycle=1 %

Caution 1:

Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit
between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is
operated over the absolute maximum ratings.
Caution 2: Should by any chance the maximum junction temperature rating be exceeded the rise in temperature of the chip may result in deterioration of the
properties of the chip. In case of exceeding this absolute maximum rating, design a PCB with power dissipation taken into consideration by increasing
board size and copper area so as not to exceed the maximum junction temperature rating.
(Note 1) Reduce by 8.0 mW/°C when operating Ta=25 °C or more when mounted on 70 mm x 70 mm x 1.6 mm thick, glass epoxy on single-layer substrate.

Thermal Loss
The thermal design should set operation for the following conditions.
1. The ambient temperature Ta must be 105 °C or less.
2. The IC’s loss must be within the power dissipation Pd.
The thermal reduction characteristics are as follows.
(PCB: 70 mm x 70 mm x 1.6 mm mounted on glass epoxy single layer substrate)

Figure 13. Thermal Reduction Characteristics
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Recommended Operating Condition
Parameter

Symbol

Specification

Unit

Min

Typ

Max

VDRAIN

-

-

800

V

Power Supply Voltage Range 2A

VCCA

10.90

15.00

30.00

V

Power Supply Voltage Range 2B

VCCB

10.90

15.00

26.00

V

Operating Temperature

Topr

-40

+25

+105

°C

Power Supply Voltage Range 1

Conditions
DRAIN
VCC(Note 2)
BM2P061FK-LBZ,
BM2P101FK-LBZ
VCC(Note 2)
BM2P131FK-LBZ
Surrounding Temperature

(Note 2) The VCC recharge function operates in the VCC pin voltage range of less than VCHG1 (Refer to P-4 [3-2] the VCC charge function)

Recommended External Component Condition
Parameter
BR Pin Capacitor

Symbol
CBR

Recommended
0.01 or more

Unit
μF

Conditions

Electrical Characteristics in MOSFET Part (Unless otherwise noted, Ta=25 °C, VCC=15 V)
Parameter
DRAIN to SOURCE Voltage
DRAIN Leak Current
ON Resistance

Symbol
VDDS
IDSS
RDS(ON)

Specifications
Min
800
-

Typ
0
1.60

Max
100
2.15

Unit

Conditions

V
μA
Ω

ID=1 mA, VGS=0 V
VDS=800 V, VGS=0 V
ID=1.5 A, VGS=10 V

Electrical Characteristics in Starter Circuit Part (Unless otherwise noted, Ta=25 °C, VCC=15 V)
Parameter
Start Current 1
Start Current 2
OFF Current
Start Current Switching Voltage
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Symbol
ISTART1
ISTART2
ISTART3
VSC

Specifications
Min
0.100
3.00
0.400

Typ
0.300
5.50
10
0.800

12/20

Max
0.600
8.50
20
1.200

Unit
mA
mA
μA
V

Conditions
VCC=0 V
VCC=10 V

TSZ02201-0F1F0A200340-1-2
10.Feb.2021 Rev.003

BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Electrical Characteristics in Control IC Part (Unless otherwise noted, Ta=25 °C, VCC=15 V)
Parameter

Symbol

Specifications
Min

Typ

Max

Unit

Conditions

[Circuit Current]
Circuit Current (ON)1

ION1

-

1000

1800

μA

Pulse Operation, VFB=2.0 V,
DRAIN =OPEN

Circuit Current (ON)2

ION2

150

300

450

μA

Burst Operation, VFB=0.3 V

[VCC Pin Protection Function]
VCC UVLO Voltage 1
VCC UVLO Voltage 2
VCC UVLO Hysteresis

VUVLO1
VUVLO2
VUVLO3

14.50
9.50
-

15.50
10.20
5.30

16.50
10.90
-

V
V
V

VCC OVP Voltage 1A

VOVP1A

30.0

32.0

34.0

V

VCC OVP Voltage 1B

VOVP1B

26.0

27.5

29.0

VCC OVP Voltage 2A

VOVP2A

-

24.0

-

V

VCC OVP Voltage 2B

VOVP2B

-

23.5

-

V

VCC OVP Hysteresis A

VOVP3A

-

8.0

-

V

VCC OVP Hysteresis B
VCC OVP Timer
Latch Release VCC Voltage
VCC Charge Start Voltage
VCC Charge Stop Voltage
Over Temperature Protection 1(Note 3)
Over Temperature Protection 2(Note 3)
Over Temperature Protection
Hysteresis
Over Temperature Protection Timer
[PWM Type DC/DC Driver Block]
Switching Frequency 1A
Switching Frequency 2A
Frequency Hopping Width 1A
Switching Frequency 1B
Switching Frequency 2B
Frequency Hopping Width 1B
Switching Frequency 1C
Switching Frequency 2C
Frequency Hopping Width 1C
Minimum Pulse Width(Note 4)
Soft Start Time 1
Soft Start Time 2
Soft Start Time 3
Maximum Duty
FB Pin Pull-up Resistor
FB / CS Gain
FB Burst Voltage 1
FB Burst Voltage 2
Frequency Reduction Start
FB Voltage
Frequency Reduction Stop
FB Voltage
FB OLP Voltage 1
FB OLP Voltage 2
FB OLP ON Timer
FB OLP OFF Timer

VOVP3B
tCOMP1
VLATCH
VCHG1
VCHG2
TSD1
TSD2

50
9.70
14.00
150
-

4.0
100
VUVLO2-0.5
10.70
15.00
175
100

150
11.70
16.00
200
-

V
μs
V
V
V
C
C

VCC rising
VCC falling
VUVLO3=VUVLO1-VUVLO2
BM2P061FK-LBZ,
BM2P101FK-LBZ
BM2P131FK-LBZ
BM2P061FK-LBZ,
BM2P101FK-LBZ
BM2P131FK-LBZ
BM2P061FK-LBZ,
BM2P101FK-LBZ
BM2P131FK-LBZ

TSD3

-

75

-

C

tCOMP2

50

100

150

μs

fSW1A
fSW2A
fDEL1A
fSW1B
fSW2B
fDEL1B
fSW1C
fSW2C
fDEL1C
tMIN
tSS1
tSS2
tSS3
DMAX
RFB
Gain
VBST1
VBST2

61.5
20
95.0
20
122.0
20
1.20
2.40
4.80
68.0
23
0.300
0.350

65.0
25
4.0
100.0
27
6.0
130.0
35
8.0
500
2.00
4.00
8.00
75.0
30
4.00
0.400
0.450

68.5
30
105.0
34
138.0
50
2.80
5.60
11.20
82.0
37
0.500
0.550

kHz
kHz
kHz
kHz
kHz
kHz
kHz
kHz
kHz
ns
ms
ms
ms
%
kΩ
V/V
V
V

VDLT1

1.10

1.25

1.40

V

VDLT2

0.50

0.65

0.80

V

VFOLP1
VFOLP2
tFOLP1
tFOLP2

3.20
3.00
40
358

3.40
3.20
64
512

3.60
3.40
88
666

V
V
ms
ms

Control IC block’s Tj rising
Control IC block’s Tj falling

VFB=2.0 V (BM2P061FK-LBZ)
VFB=0.5 V (BM2P061FK-LBZ)
VFB=2.0 V (BM2P061FK-LBZ)
VFB=2.0 V (BM2P101FK-LBZ)
VFB=0.5 V (BM2P101FK-LBZ)
VFB=2.0 V (BM2P101FK-LBZ)
VFB=2.0 V (BM2P131FK-LBZ)
VFB=0.5 V (BM2P131FK-LBZ)
VFB=2.0 V (BM2P131FK-LBZ)

VFB falling
VFB rising

OLP detect VFB rising
OLP release VFB falling

(Note 3) Over temperature protection operates over Maximum Junction Temperature. Since, IC cannot guarantee for the operation over Maximum Junction
Temperature, always operate at Maximum Junction Temperature or less.
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BM2P061FK-LBZ BM2P101FK-LBZ BM2P131FK-LBZ
Electrical Characteristics in Control IC Part (Unless otherwise noted, Ta=25 °C, VCC=15 V) – continued
Parameter

Specifications

Symbol

Conditions

Typ

Max

VCSA
VCSB

0.380
0.280

0.400
0.300

0.420
0.320

V
V

VDCS

0.950

1.050

1.150

V

tDCS

64

128

196

μs

tLEB
VCSSHT
tCSSHT

0.030
1.0

250
0.060
2.0

0.090
3.0

ns
V
μs

(Note 4)

VBR1
VBR2
VBR3
tBR1
tBR2

0.64
0.32
50
64

0.70
0.38
0.32
100
128

0.76
0.44
150
196

V
V
V
μs
ms

VBR rising
VBR falling
VBR3=VBR1-VBR2
VBR rising
VBR falling

VZTOVP
tZTOVP
tZTMASK

3.250
50
-

3.500
100
0.60

3.750
150
-

V
μs
µs

[PWM Type DC/DC Driver Block]
Over Current Detection Voltage A
Over Current Detection Voltage B
Dynamic Over Current Detection
Voltage
Dynamic Over Current Detection
Timer
Leading Edge Blanking Time
SOURCE Pin Short Protection Voltage
SOURCE Pin Short Protection Time
[ BR Pin Function ]
BR Pin UVLO Detection Voltage 1
BR Pin UVLO Detection Voltage 2
BR Pin UVLO Hysteresis Voltage
BR Pin UVLO Detection Delay Time 1
BR Pin UVLO Detection Delay Time 2
[ ZT Pin Function ]
ZT OVP Voltage
ZT OVP Timer
ZT Trigger Mask Time

Unit

Min

BM2P061FK-LBZ
BM2P101FK-LBZ,
BM2P131FK-LBZ

(Note 4)

(Note 4) Not 100 % tested.

Protection Circuit Operation Modes
The operation modes of the various protection functions of the IC are shown in Table 1.
Table 1. Protection Circuit Operation Modes

Function

VCC Pin
Under
Voltage
Protection

VCC Pin
Over Voltage
Protection

Thermal
Shutdown

FB pin
Output
Over Load
Protection

SOURCE
Short
Protection

BR Pin
Under
Voltage
Protection

ZT Pin
Over Voltage
Protection

Detection

VCCVOVP1A
or
VCC>VOVP1B
(VCC rising)

Tj>TSD1
(Tj rising)

VFB>VFOLP1
(VFB rising)

SOURCE<
VCSSHT
(tCSSHT=2.0
µs)

VBRVZTOVP
(pulse)

Release

VCC>VUVLO1
(VCC rising)

VCC
下载 PDF
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