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UC1825B-SP V 类类耐耐辐辐射射高高速速 PWM 控控制制器器

1

(1) 抗辐射能力是基于初始器件认证（剂量率 = 10mrad/s）获得的
典型值。提供辐射批次验收测试 - 详细信息请联系厂家。

1 特特性性

1• 符合 QML-V 标准，SMD 5962-8768106
• 5962R8768106VYC：

– 耐辐射加固保障 (RHA) 能力高达 100krad (Si)
总电离剂量 (TID) (1)

• 与电压或电流模式拓扑兼容

• 实际工作开关频率高达 1MHz
• 50ns 传播延迟到输出

• 大电流双图腾柱输出（2A 峰值）

• 宽带宽误差放大器

• 带有双脉冲抑制功能的全锁存逻辑

• 逐脉冲电流限制

• 软启动/最大占空比控制

• 带有迟滞功能的欠压锁定

• 低启动电流 (1.1mA)

2 应应用用

• 耐辐射直流/直流转换器

• 卫星总线和有效载荷

• 太空运载火箭

• 支持多种拓扑结构：

– 反激、正激、降压、升压

– 推挽、半桥、全桥（采用外部接口电路时）

3 说说明明

UC1825B-SP PWM 控制器件针对高频开关模式电源

应用进行了 优化。对在大大增加误差放大器的带宽和

转换率的同时，大大减小通过比较器和逻辑电路的传播

延迟给与了特别关注。这个控制器设计用于电流模式或

电压模式系统，此系统具有输出电压前馈功能。

保护电路包括一个阈值电压为 1V 的电流限制比较器、

一个 TTL 兼容关断端口和一个软启动引脚，此引脚可

对折为一个最大占空比钳位。此逻辑被完全锁存以提供

无抖动运行，并且抑制了输出上的多脉冲。一个具有

800mV 滞后的欠压闭锁部分可确保低启动电流。欠压

闭锁期间，输出为高阻抗。

该器件 具有 图腾柱输出，旨在拉出和灌入来自容性负

载（如功率 MOSFET 的栅极）的高峰值电流。导通状

态设计为高电平。

器器件件信信息息(1)

器器件件型型号号 封封装装 封封装装尺尺寸寸（（标标称称值值））

UC1825B-SP CFP (16) 10.16mm × 7.10mm

(1) 如需了解所有可用封装，请参阅数据表末尾的可订购产品附
录。

方方框框图图

http://www-s.ti.com/sc/techlit/SLUSDD5.pdf
http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn/product/cn/UC1825B-SP?dcmp=dsproject&hqs=pf
http://www.ti.com.cn/product/cn/UC1825B-SP?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.ti.com.cn/product/cn/UC1825B-SP?dcmp=dsproject&hqs=td&#doctype2
http://www.ti.com.cn/product/cn/UC1825B-SP?dcmp=dsproject&hqs=sw&#desKit
http://www.ti.com.cn/product/cn/UC1825B-SP?dcmp=dsproject&hqs=support&#community
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5 Pin Configuration and Functions

HKT Package
16-Pin CFP
Top View

Pin Functions
NAME NO. I/O DESCRIPTION
CLK 4 O Output of the internal oscillator.

CT 6 I Timing capacitor connection pin for oscillator frequency programming. The timing
capacitor should be connected to the device ground using minimal trace length.

EAOUT 3 O Output of the error amplifier for compensation.
GND 10 — Analog ground return pin.
ILIM/SD 9 I Input to the current limit comparator and the shutdown comparator.
INV 1 I Inverting input to the error amplifier.
NI 2 I Non-inverting input to the error amplifier.
OUTA 11 O High-current totem pole output A of the on-chip drive stage.
OUTB 14 O High-current totem pole output B of the on-chip drive stage.
PGND 12 — Ground return pin for the output driver stage.

RAMP 7 I
Non-inverting input to the PWM comparator with 1.25-V internal input offset. In voltage
mode operation this serves as the input voltage feed-forward function by using the CT
ramp. In peak current mode operation, this serves as the slope compensation input.

RT 5 I Timing resistor connection pin for oscillator frequency programming.
SS 8 I Soft-start input pin which also doubles as the maximum duty cycle clamp.

VC 13 — Power supply pin for the output stage. This pin should be bypassed with a 0.1-μF
monolithic ceramic low ESL capacitor with minimal trace lengths.

VCC 15 — Power supply pin for the device. This pin should be bypassed with a 0.1-μF monolithic
ceramic low ESL capacitor with minimal trace lengths.

VREF 16 O 5.1-V reference. For stability, the reference should be bypassed with a 0.1-μF monolithic
ceramic low ESL capacitor and minimal trace length to the ground plane.

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn
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(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltages are with respect to GND; all currents are positive into, negative out of part; pin numbers refer to CFP-16 package.

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (1) (2)

MIN MAX UNIT
Supply voltage VC, VCC 30 V

Output current, source or sink, OUTA, OUTB
DC 0.5

A
Pulse (0.5 μs) 2.0

Analog inputs
INV, NI, RAMP –0.3 7

V
SS, ILIM/SD –0.3 6

Clock output current CLK –5 mA
Error amplifier output current EAOUT 5 mA
Soft-start sink current SS 20 mA
Oscillator charging current RT –5 mA
Power dissipation 1 W
Lead temperature (soldering, 10 seconds) 300 °C

Tstg Storage temperature –65 150 °C

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) ±1000

VCharged-device model (CDM), per JEDEC specification JESD22-
C101 (2) ±1500

6.3 Recommended Operating Conditions
over operating free-air temperature range (TA = TJ = –55°C to 125°C), unless otherwise noted.

MIN MAX UNIT
VCC Supply voltage 10 30 V

Sink/source output current (continuous or time average) 0 100 mA
Reference load current 0 10 mA

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.

6.4 Thermal Information

THERMAL METRIC (1)
UC1825B-SP

UNITHKT (CFP)
16 PINS

RθJA Junction-to-ambient thermal resistance 32.2 °C/W
RθJC(top) Junction-to-case (top) thermal resistance 13.8 °C/W
RθJB Junction-to-board thermal resistance 15.2 °C/W
ψJT Junction-to-top characterization parameter 7 °C/W
ψJB Junction-to-board characterization parameter 14.6 °C/W
RθJC(bot) Junction-to-case (bottom) thermal resistance 5 °C/W

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/spra953
http://www.ti.com/cn/lit/pdf/spra953
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(1) Parameters ensured by design and/or characterization, if not production tested.

6.5 Electrical Characteristics
Unless otherwise stated, these specifications apply for RT = 3.65 kΩ, CT = 1 nF, VCC = 15 V, –55°C < TA < 125°C, TA = TJ

PARAMETERS TEST CONDITIONS MIN TYP MAX UNIT
REFERENCE
Output voltage TJ = 25°C, IO = 1 mA 5.024 5.1 5.176 V
Line regulation 10 V < VCC < 30 V 2 20 mV
Load regulation 1 mA < IO < 10 mA 5 20 mV
Total output variation Line, load, temperature 5 5.2 V
Output noise voltage 10 Hz < f < 10 kHz 50 μV
Short-circuit current VREF = 0 V –15 –50 –100 mA
OSCILLATOR SECTION
Initial accuracy TJ = 25°C 360 400 440 kHz
Voltage stability 10 V < VCC < 30 V 0.2% 2%
Temperature stability TMIN < TA < TMAX 5% 16%
Total variation Line, Temperature 340 460 kHz
Clock out high 3.9 4.5 V
Clock out low 2.3 2.9 V
Ramp peak (1) 2.6 2.8 3 V
Ramp valley (1) 0.7 1 1.25 V
Ramp valley to peak (1) 1.6 1.8 2.1 V
ERROR AMPLIFIER
Input offset voltage 10 mV
Input bias current 0.6 3 μA
Input offset current 0.1 1 μA
Open-loop gain 1 V < VO < 4 V 60 95 dB
CMRR 1.5 V < VCM < 5.5 V 75 95 dB
PSRR 10 V < VCC < 30 V 85 110 dB
Output sink current VE/AOut= 1 V 1 2.5 mA
Output source current VE/AOut = 4 V –0.5 –1.3 mA
Output high voltage IE/AOut = –0.5 mA 4 4.7 5. V
Output low voltage IE/AOut = 1 mA 0 0.5 1 V
Gain bandwidth product (1) f = 200 kHz 5 10.5 MHz
Slew rate (1) 4 9 V/μs
PWM COMPARATOR
Ramp bias current VRamp = 0 V –1 –5 μA
Duty cycle range 0% 80%
E/A out zero dc threshold VRamp = 0 V 1.1 1.25 V
Delay to output (1) 50 80 ns
SOFT-START
Charge current VSoft Start = 0.5 V 3 9 20 μA
Discharge current VSoft Start = 1 V 1 mA
CURRENT LIMIT/SHUTDOWN
Current limit/shutdown bias current 0 < VILIM/SD < 4 V 15 μA
Current limit threshold 0.9 1 1.1 V
Shutdown threshold 1.25 1.4 1.55 V
Delay to output (1) 50 80 ns

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn
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Electrical Characteristics (continued)
Unless otherwise stated, these specifications apply for RT = 3.65 kΩ, CT = 1 nF, VCC = 15 V, –55°C < TA < 125°C, TA = TJ

PARAMETERS TEST CONDITIONS MIN TYP MAX UNIT
OUTPUT

Low-level output voltage
IOUT = 20 mA 0.25 0.4

V
IOUT = 200 mA 1.2 2.2

High-level output voltage
IOUT = –20 mA 13 13.5

V
IOUT = –200 mA 12 13

Collector leakage VC = 30 V 10 500 μA
Rise/fall time (1) CL = 1 nF 30 75 ns
UNDERVOLTAGE LOCKOUT
Start threshold 8.8 9.2 9.6 V
UVLO hysteresis 0.4 0.8 1.2 V
SUPPLY CURRENT SECTION
Startup current VCC = 8 V 1.1 2.5 mA
ICC VINV = VRamp = VILIM/SD = 0 V, VNI = 1 V 22 33 mA

6.6 Typical Characteristics

Figure 1. Gain: Light Load Figure 2. Gain: Full Load

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn


4

5

6

7

3

2

1

8

9

15

10
16

12

14

11

13

CLOCK

RT

CT

RAMP

E/A Out

NI

INV

Error
Amp

Soft Start

ILIM / SD

VCC

GND VREF

Pwr GND

Out B

Out A

Vc

OSC PWM Latch
(Set Dom.)

R

S

1.25 V

Wide Bandwidth
Error Amp.

+

− Inhibit

ILIM
CPRTR

1 V

1.4 V

9 V

Shutdown
CPRTR

UVLO

VCC Good

Gate REF
Gen

Internal
Bias

4 V VREF Good

Output
Inhibit

T

9 µA

VIN

Toggler F/F

VDG−92032−2

7

UC1825B-SP
www.ti.com.cn ZHCSJJ9 –APRIL 2019

Copyright © 2019, Texas Instruments Incorporated

7 Detailed Description

7.1 Overview
UC1825B-SP PWM controller is a radiation hardened version of the standard UC1825 family. Error amplifier gain
bandwidth product is 10.5 MHz. Protection circuitry includes a current limit comparator with a 1-V threshold, a
TTL compatible shutdown port, and a soft start pin which will double as a maximum duty-cycle clamp. The logic
is fully latched to provide jitter-free operation and prohibit multiple pulses at an output. An undervoltage lockout
section with 800 mV of hysteresis assures low start up current. During undervoltage lockout, the outputs are high
impedance. This device features totem pole outputs designed to source and sink high peak currents from
capacitive loads, such as the gate of a power MOSFET. The on state is designed as a high level.

7.2 Functional Block Diagram

7.3 Feature Description
UC1825B-SP can be configured as current mode controller, used to support various topologies such as forward,
flyback, buck, boost and using an external interface circuit will also support half-bridge, full bridge, and push-pull
configurations.

7.3.1 Active Low Outputs During UVLO
The UVLO function forces the outputs to be low and considers both VCC and VREF before allowing the chip to
operate (see Figure 3 and Figure 4).

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn
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Feature Description (continued)

Figure 3. Output Voltage vs Output Current

Figure 4. Output V and I During UVLO

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn
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Feature Description (continued)
7.3.2 Control Methods
Figure 5 shows the control methods.

Figure 5. Control Methods

7.3.3 Synchronization
The oscillator can be synchronized by an external pulse inserted in series with the timing capacitor (see
Figure 6). Program the free running frequency of the oscillator to be 10% to 15% slower than the desired
synchronous frequency. The pulse width must be greater than 10 ns and less than half the discharge time of the
oscillator. Figure 7 shows how to synchronize two ICs, with one as master and one as slave. Figure 8 shows the
waveforms in a master and slave configuration.

Figure 6. General Oscillator Synchronization

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn
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Feature Description (continued)

Figure 7. Two Unit Interface

Figure 8. Operational Waveforms

7.3.4 High Current Outputs
Each totem pole output of the UC1825B-SP can deliver a 2-A peak current into a capacitive load. The output can
slew a 1000-pF capacitor by 15 V in approximately 20 ns. Separate collector supply (VC) and power ground
(PGND) pins help decouple the analog circuitry of the device from the high-power gate drive noise. The use of
3-A Schottky diodes (1N5120, USD245, or equivalent) as shown in the Figure 19 from each output to both VC
and PGND are recommended. The diodes clamp the output swing to the supply rails, necessary with any type of
inductive or capacitive load, typical of a MOSFET gate, as shown in Figure 9. Schottky diodes must be used
because a low forward voltage drop is required.

NOTE
Do not use standard silicon diodes.

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn
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Feature Description (continued)

Figure 9. Power MOSFET Drive Circuit

7.3.5 Open Loop Test Circuit
This test fixture is useful for exercising many functions of this device family and measuring their specifications
(see Figure 10). As with any wideband circuit, careful grounding and bypass procedures must be followed. TI
highly recommends using a ground plane.

Figure 10. Open Loop Test Circuit Schematic

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn
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7.4 Device Functional Modes
The UC1825B-SP is compatible with voltage-mode or current-mode topologies. The UC1825B-SP uses fixed
frequency, peak current mode control. An internal oscillator initiates the turn-on of the driver to high-side power
switch. The external power switch current is sensed through an external resistor and is compared through
internal comparator. The voltage generated at the COMP pin is stepped down through internal resistors. When
the sensed current reaches the stepped down COMP voltage, the high-side power switch is turned off.

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn


UDG-95102

CLK

LEB

C
T

3 V

C

R
T

IR

IC = IR

R

ID = 10 mA

V
TH

6

4

5

RT � 3 V
(10 mA) � �1 � DMAX

�
CT �

�1.6 � DMAX
�

�RT � f�

13

UC1825B-SP
www.ti.com.cn ZHCSJJ9 –APRIL 2019

Copyright © 2019, Texas Instruments Incorporated

8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and TI does not warrant its accuracy or completeness. TI’s customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information
The oscillator of the UC1825B-SP is a saw tooth (see Figure 11). The rising edge is governed by a current
controlled by the RT pin and value of capacitance at the CT pin (CCT). The falling edge of the sawtooth sets dead
time for the outputs. Selection of RT must be done first, based on desired maximum duty cycle (see Figure 13).
CT can then be chosen based on the desired frequency (RT) and DMAX (see Figure 12). Equation 1 shows the
design equations.

(1)

Recommended values for RT range from 1 kΩ to 100 kΩ. Control of DMAX less than 70% is not recommended.

Figure 11. Oscillator
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Application Information (continued)

Figure 12. Oscillator Frequency vs Timing Resistance Figure 13. Maximum Duty Cycle vs Timing Resistance

8.2 Typical Application
The UC1825B-SP as a dual output controller that has integrated drivers for a push-pull topology and can be used
for half bridge and full bridge applications by using external high side drivers. While the UC1825B-SP originally
supported voltage mode topologies, the device with minimal external components can support current mode
topologies as well. The RAMP pin is used for the input current sense and the ILIM pin is used as the current limit
pin. External components are needed to ensure slope compensation is implemented.

Figure 14. Typical Application

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn


15

UC1825B-SP
www.ti.com.cn ZHCSJJ9 –APRIL 2019

Copyright © 2019, Texas Instruments Incorporated

Typical Application (continued)
Table 1. Design Parameters

PARAMETER SPECIFICATIONS
Input Power Supply 22 to 48 VDC

Output Voltage 5 VDC
Output Current 0 to 10 A

Output Current Pre-load 0.5 mA
Operating Temperature 25°C

Switching Frequency of UC1825B-SP 215 kHz
Peak Input Current Limit 7 A

Bandwidth ~5 kHz
Phase Margin ~80°

8.2.1 System Design Theory

8.2.1.1 Switching Frequency
Choosing a switching frequency has a trade off between efficiency and bandwidth. Higher switching frequencies
will have larger bandwidth, but a lower efficiency than lower switching frequencies. A switching frequency of 215
kHz was chosen as a trade off between bandwidth and efficiency. Using Equation 2 for the UC1825B-SP, RT and
CT were chosen to be 10 kΩ and 680 pF, respectively.

(2)

(3)

8.2.1.2 Transformer
The transformer of the design consists of two major values, turns ratio and primary side inductance. There is no
minimum limit to the turns ratio of the transformer, just a maximum limit. The equation below will give the turns
ratio as a function of duty cycle which if the maximum duty cycle of the converter is used will give you a
maximum turns ratio. The UC1825B-SP design targeted a duty cycle of 30%. Since this design is for a dual
output device the duty cycle must stay below 50%. If both outputs were running above 50% duty cycle they
would have to overlap which is not possible for the topology. The equation of the turns ratio of the transformer is
Equation 4.

(4)

(5)

Often the turns ratio will slightly change in design due to how the transformer is manufactured. For the UC1825B-
SP design a turns ratio of 2.2 was used. Another turns ratio that is important is the turns ratio of the auxiliary
winding. The auxiliary winding is found by figuring out what positive voltage is needed from the auxiliary winding.
Selecting this voltage lets one pick the turns ratio from the secondary to the auxiliary winding, which in turn
allows for the turns ratio from primary to auxiliary to be found. The equation for the turns ratio is Equation 6.

(6)

(7)

An auxiliary winding of 1.5 was used for the UC1825B-SP design. The primary inductance of the transformer is
found from picking an appropriate magnetizing current. The magnetizing current of the transformer is the amount
of current drawn through the windings of the transformer when the output is open circuited. Decreasing the
magnetizing current will increase the inductance of the transformer, perhaps to unreasonable values. Increasing
the magnetizing current will cause efficiency to decrease. It is desirable to keep the magnetizing current low, thus
6% was picked for the design value. The equation for the auxiliary winding turns ratio is Equation 8.

(8)

(9)

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
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There are quite a few physical limitations when making transformers that will affect the inductance value. For the
UC1825B-SP design a primary inductance of 120 µH was used. The output inductor was then picked based on
the output inductor ripple current with Equation 10.

(10)

(11)

In the final design, a 2.2-μH inductor was used. The peak and primary currents of the transformer are also
generally useful for figuring out the physical structure of the transformer, so equations are listed below. Note
these equations are only true for continuous conduction mode. Peak currents are higher at the maximum input
voltage while the RMS current is highest at the minimum input voltage. These are also idea values and don't take
into account efficiency. Final designs needs to be optimized depending on the specific application requirements.
Equations that show how to calculate these for this design are below:

(12)
(13)

(14)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(27)

(28)

(29)

8.2.1.3 RCD and Diode Clamp
For the UC1825BEVM-CVAL a resistor and capacitor in combination with a diode was used to clamp the voltage
of the switch node. The resistor and capacitor is generally a value that is found through testing, but starting
values can be obtained. To figure out the resistor and capacitor needed for the RCD clamp, one must first decide
how much the node is allowed to overshoot. The equation for finding the voltage of the clamp is Equation 30

(30)

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
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Note that Kclamp is recommended to be 1.5 as this will allow for only around 50% overshoot. Knowing the
parasitic inductance of the transformer and how much the RCD clamp voltage is allowed to change over the
switching cycle, can allow one to figuring out starting values for the resistor and capacitor using Equation 31 and
Equation 32.

(31)

(32)

A starting value of 10% is generally used for ΔVclamp.

8.2.1.4 Output Diode
The voltage stress by the converter on the diode can be found with Equation 33.

(33)

(34)

Note that any diode picked should have a voltage rating of well above this value as it does not include parasitic
spikes in the equation. The UC1825-SP diode was picked to have a voltage rating of 60 V.

8.2.1.5 Main Switching MOSFETs
Each switch applies the input voltage across the transformer and the voltage is then divided down by the turns
ratio and applied to the secondary side. Since the magnitude of the voltage across the windings is the input
voltage, when the switch is off the primary switching MOSFETs will see twice the input voltage as the voltage
stress plus some amount of ringing. This means the MOSFETs chosen for a push-pull topology should have a
voltage rating of about 2.5 to 3 times higher than the input voltage.

8.2.1.6 Output Filter and Capacitance
For most designs, a ripple voltage is picked and the output capacitance is figured out from that value. The output
capacitance value needs to be able to withstand a full output current step as well as keep the voltage ripple of
the output low. The UC1825B-SP design started similar to that using the equations for voltage ripple and load
step with Equation 35 and Equation 37.

(35)

(36)

(37)

(38)

A value of around 1145 µF was chosen to keep output voltage ripple low. Note that the output voltage ripple in
the design was further decreased by adding an output filter and by adding an inductor after a small portion of the
output capacitance. This was done in order to keep output voltage ripple as low as possible. Six ceramic
capacitors were picked to be placed before the output filter and then the large tantalum capacitors with some
small ceramics were added to be part of the output filter. The initial ceramics will help with the initial current
ripple, but have a very large output voltage ripple. This voltage ripple will be attenuated by the inductor and
capacitor combination placed between the ceramic capacitors and the output. The equations below allow for
finding the amount of attenuation that will come from a specific output filter inductance. An inductance of 500 nH
was chosen to attenuate the output voltage ripple. The value was chosen to put the resonant frequency pole well
before the switching frequency of the design as well as the zero from the ESR of the bulk capacitors to provide
more attenuation.

(39)

(40)

(41)

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
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(42)

(43)

(44)

Sometimes the output filter can cause peaking at high frequencies. This can be damped by adding a resistor in
parallel with the inductor which will decrease efficiency. For the UC1825B-SP design 0.5 Ω was used as a very
conservative value. The resistance needed to damp the peaking can be calculated using the following equations:

(45)

(46)

(47)

(48)

8.2.1.7 Compensation
Type IIB compensation was picked for the topology, adding a pole and a zero to the frequency response. The
location of where the pole and zero should be placed will depend on the desired crossover frequency and the
ESR zero of the output capacitors. The zero in compensation should be placed at least a decade before the
crossover frequency for the maximum phase boost. Note that compensation values were picked with a crossover
frequency of 5 kHz in mind for this design. The pole from the compensation should be placed at the zero created
by the ESR of the output capacitor.

(49)

(50)

(51)

The zero from compensation was placed well before the 500-Hz mark which is appropriate. The pole from
compensation was optimized while the circuit was tested and thus it was found that placing the pole a little bit
earlier smoothed out the frequency response.

8.2.1.8 Sense Resistor
The sense resistor is used to sense the ripple current from the transformer as well as shutdown the switching
cycle if the peak current of the converter is over the current limit set. The voltage threshold of the CS pin is
around 1 V and the shutdown current should be above the max current you expect. The max current limit will
depend on the specific design. The equation used to find the max current limit is Equation 52.

(52)

(53)

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
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8.3 Application Curves

Figure 15. Basic Push-Pull Waveforms
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Application Curves (continued)

Figure 16. Voltage Stress Across Main Switching MOSFETS Q1 and Q2

The test in Figure 16 was done with 48 V on the input and a 10-A output load.
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Application Curves (continued)

Figure 17. Output Voltage Ripple With 48 Vin

Output voltage ripple test in Figure 17 was done with 48-V in and 10 A of output current.

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
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Application Curves (continued)

Figure 18. Full Output Voltage Transient With 48 Vin

Full step up transient in Figure 18 was done with 48-V input and current was stepped from 0 A to 10 A.
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9 Power Supply Recommendations
The UC182B-SP is designed to operate from an input voltage supply range between 10 V and 30 V. This input
supply should be well regulated. If the input supply is located more than few inches from the UC1825B-SP
converter, additional bulk capacitance may be required in addition to the ceramic bypass capacitors. A tantalum
capacitor with a value of 100 μF is a typical choice; however, this may vary depending upon the output power
being delivered.

The UC1825B-SP controller can be used to convert power efficiently using any of several standard topologies
such as push-pull, forward, half-bridge, or full bridge. Design tradeoffs of cost, size, and performance narrow the
field to the one that is most appropriate. For a typical application, such as in the Typical Application section,
push-pull converter topology is highlighted.

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn


24

UC1825B-SP
ZHCSJJ9 –APRIL 2019 www.ti.com.cn

Copyright © 2019, Texas Instruments Incorporated

10 Layout

10.1 Layout Guidelines
Always use a low EMI inductor with a ferrite-type closed core. Some examples would be toroid and encased E
core inductors. Open core can be used if they have low EMI characteristics and are located a bit more away from
the low power traces and components. Make the poles perpendicular to the PCB as well if using an open core.
Stick cores usually emit the most unwanted noise.

10.1.1 Feedback Traces
Run the feedback trace as far from the inductor and noisy power traces as possible. The feedback trace should
be as direct as possible and somewhat thick, which sometimes involves a trade-off, but keeping the feedback
trace away from inductor EMI and other noise sources is more critical. Run the feedback trace on the side of the
PCB opposite of the inductor with a ground plane separating the two.

10.1.2 Input/Output Capacitors
When using a low-value ceramic input filter capacitor, it must be located as close as possible to the VIN pin of
the IC. This will eliminate as much trace inductance effects as possible and give the internal IC rail a cleaner
voltage supply. Some designs require the use of a feed-forward capacitor connected from the output to the
feedback pin as well, usually for stability reasons. In this case, it must also be positioned as close as possible to
the IC. Using surface-mount capacitors also reduces lead length and lessens the chance of noise coupling into
the effective antenna created by through-hole components.

10.1.3 Compensation Components
External compensation components for stability must also be placed close to the IC. Surface mount components
are recommended here as well for the same reasons discussed for the filter capacitors. Locate the surface-
mount components away from the inductor.

10.1.4 Traces and Ground Planes
Make all of the power (high current) traces as short, direct, and thick as possible. It is good practice on a
standard PCB board to make the traces an absolute minimum of 15 mils (0.381 mm) per A. The inductor, output
capacitors, and output diode must be as close as possible to each other. This helps reduce the EMI radiated by
the power traces due to the high switching currents through them. This will also reduce lead inductance and
resistance as well, which in turn reduces noise spikes, ringing, and resistive losses that produce voltage errors.
The grounds of the IC, input capacitors, output capacitors, and output diode (if applicable) must be connected
close together directly to a ground plane. It would also be a good idea to have a ground plane on both sides of
the PCB. This will reduce noise as well by reducing ground loop errors as well as by absorbing more of the EMI
radiated by the inductor. For multilayer boards with more than two layers, a ground plane can be used to
separate the power plane (where the power traces and components are) and the signal plane (where the
feedback and compensation and components are) for improved performance. On multilayer boards, the use of
vias will be required to connect traces and different planes. It is good practice to use one standard via per
200 mA of current if the trace must conduct a significant amount of current from one plane to the other. Arrange
the components so that the switching current loops curl in the same direction. Due to the way switching
regulators operate, there are two power states. One state when the switch is on and one when the switch is off.
During each state there will be a current loop made by the power components that are currently conducting.
Place the power components so that during each of the two states the current loop is conducting in the same
direction. This prevents magnetic field reversal caused by the traces between the two half-cycles and reduces
radiated EMI.
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Layout Guidelines (continued)
10.1.5 Ground Planes
Each output driver of these devices is capable of 2-A peak currents. Careful layout is essential for correct
operation of the chip. A ground plane must be employed. A unique section of the ground plane must be
designated for high di/dt currents associated with the output stages. This point is the power ground to which the
PGND pin is connected. Power ground can be separated from the rest of the ground plane and connected at a
single point, although this is not necessary if the high di/dt paths are well understood and accounted for. VCC
must be bypassed directly to power ground with a good high frequency capacitor. The sources of the power
MOSFET must connect to power ground as must the return connection for input power to the system and the
bulk input capacitor. The output must be clamped with a high current Schottky diode to both VCC and PGND.
Nothing else should be connected to power ground.

VREF must be bypassed directly to the signal portion of the ground plane with a good high frequency capacitor.
TI recommends low ESR/ESL ceramic 1-mF capacitors for both VCC and VREF. All analog circuitry must
likewise be bypassed to the signal ground plane. See Figure 19.

10.2 Layout Example

Figure 19. Ground Planes Diagram
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11 器器件件和和文文档档支支持持

11.1 文文档档支支持持

11.1.1 相相关关文文档档

请参阅如下相关文档：

• 《Unitrode 应用手册 U-93》，SLUA075
• 《Unitrode 应用手册 U-97》，SLUA101
• 《Unitrode 应用手册 U-110》，SLUA053

11.2 接接收收文文档档更更新新通通知知

要接收文档更新通知，请导航至 TI.com.cn 上的器件产品文件夹。单击右上角的通知我 进行注册，即可每周接收产
品信息更改摘要。有关更改的详细信息，请查看任何已修订文档中包含的修订历史记录。

11.3 社社区区资资源源

下列链接提供到 TI 社区资源的连接。链接的内容由各个分销商“按照原样”提供。这些内容并不构成 TI 技术规范，
并且不一定反映 TI 的观点；请参阅 TI 的 《使用条款》。
TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration

among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

11.4 商商标标

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.5 静静电电放放电电警警告告
ESD 可能会损坏该集成电路。德州仪器 (TI) 建议通过适当的预防措施处理所有集成电路。如果不遵守正确的处理措施和安装程序 , 可
能会损坏集成电路。

ESD 的损坏小至导致微小的性能降级 , 大至整个器件故障。 精密的集成电路可能更容易受到损坏 , 这是因为非常细微的参数更改都可
能会导致器件与其发布的规格不相符。

11.6 术术语语表表

SLYZ022 — TI 术语表。

这份术语表列出并解释术语、缩写和定义。

http://www.ti.com.cn/product/cn/uc1825b-sp?qgpn=uc1825b-sp
http://www.ti.com.cn
http://www.ti.com/cn/lit/pdf/SLUA075
http://www.ti.com/cn/lit/pdf/SLUA101
http://www.ti.com/cn/lit/pdf/SLUA053
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://e2e.ti.com
http://support.ti.com/
http://www.ti.com/cn/lit/pdf/SLYZ022
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12 机机械械、、封封装装和和可可订订购购信信息息

以下页面包含机械、封装和可订购信息。这些信息是指定器件的最新可用数据。数据如有变更，恕不另行通知，且
不会对此文档进行修订。如需获取此产品说明书的浏览器版本，请查阅左侧的导航栏。
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(6) Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and

http://www.ti.com/product/UC1825B-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UC1825B-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UC1825B-SP?CMP=conv-poasamples#samplebuy
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continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.
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PACKAGE OUTLINE

C

B 7.442
7.137A

10.414
9.652

5.36
5.06

2.13 MAX

14X 1.27

(10.03)

0.177
0.097

0.432
0.254
 

2X 8.89

16X 0.482
0.382

25.400
24.384

(5.21)

CFP - 2.13 mm max heightHKT0016A
CERAMIC DUAL FLATPACK

4221021/B   06/2020

NOTES: 
 
1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
    per ASME Y14.5M. 
2. This drawing is subject to change without notice.
3. This package is hermetically sealed with a metal lid. Lid and cavity are electrically isolated
4. The terminals are gold plated.
5. Falls within MIL-STD-1835 CDFP-F11A.
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SCALE  0.700
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重要声明和免责声明
TI 提供技术和可靠性数据（包括数据表）、设计资源（包括参考设计）、应用或其他设计建议、网络工具、安全信息和其他资源，不保证没
有瑕疵且不做出任何明示或暗示的担保，包括但不限于对适销性、某特定用途方面的适用性或不侵犯任何第三方知识产权的暗示担保。
这些资源可供使用 TI 产品进行设计的熟练开发人员使用。您将自行承担以下全部责任：(1) 针对您的应用选择合适的 TI 产品，(2) 设计、验
证并测试您的应用，(3) 确保您的应用满足相应标准以及任何其他安全、安保或其他要求。这些资源如有变更，恕不另行通知。TI 授权您仅可
将这些资源用于研发本资源所述的 TI 产品的应用。严禁对这些资源进行其他复制或展示。您无权使用任何其他 TI 知识产权或任何第三方知
识产权。您应全额赔偿因在这些资源的使用中对 TI 及其代表造成的任何索赔、损害、成本、损失和债务，TI 对此概不负责。
TI 提供的产品受 TI 的销售条款 (https:www.ti.com.cn/zh-cn/legal/termsofsale.html) 或 ti.com.cn 上其他适用条款/TI 产品随附的其他适用条款
的约束。TI 提供这些资源并不会扩展或以其他方式更改 TI 针对 TI 产品发布的适用的担保或担保免责声明。IMPORTANT NOTICE

邮寄地址：上海市浦东新区世纪大道 1568 号中建大厦 32 楼，邮政编码：200122
Copyright © 2021 德州仪器半导体技术（上海）有限公司

https://www.ti.com.cn/zh-cn/legal/termsofsale.html
https://www.ti.com.cn
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