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LED 驱动器
——并联输出端以提供大电流的输出

Michael Day PMP – 便携式电源DC-DC应用

摘要

本应用报告阐述了如何使用 TLC5922、TLC5923 以及 TLC5924 驱动大电流 
LED。此类IC设计用于提供 16 路独立的可控恒流阱(sink)。此时，16路输出可并

联以提升电流驱动能力。并联TLC5922、TLC5923 以及 TLC5924 的输出端使得

此类 IC 可驱动高功率 LED，例如 OSRAM Golden DRAGON™ 以及 LUMILEDS 
Luxeon 系列的大电流 LED。

源自德州仪器的 TLC5922/23/24 系列恒流 LED 驱动器提供了高达 80 mA 的恒流阱以驱动多个 LED。此类 
LED 驱动器提供了诸如 1%电流匹配、7位点修正(dot correction)、控制浪涌(inrush)电流、错误检测等特

性，具有 30 MHz 数据总线，可理想的应用于诸如大屏幕 LED 显示、LED广告牌及 LED 背光等应用。

大电流 LED，诸如OSRAM Golden DRAGON™，需要高达 500 mA 的前向电流并提供高亮灯光输出，适用

于车载照明、阅读灯具、建筑照明、LCD 及 TFT 背光及标志灯等应用。TLC5922/23/24 可通过配置以提供

更高的电流，从而满足驱动此类 LED 的需求。此 IC 的输出级由一个电流镜构成，与恒流源非常相似。即如

同电流源的并联一样，TLC5922/23/24 的输出端也可通过并联以实现更高的电流驱动能力。总驱动电流是

每个独立的驱动电流之和。在并联之时，每一输出端都可通过独立的编程以吸入(sink)不同的电流。表1举例

说明了不同的最大 LED 驱动电流与并联的输出端数量之间的关系，可见最大 LED 电流取决于所并联的 80 
mA输出端的数量。

表� .  并联不同数量的输出端之时的最大 LED 驱动电流
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ABSTRACT

This application report describes how to use the TLC5922, TLC5923, and TLC5924 to
drive high-current LEDs. These ICs are designed to provide 16 individually controllable
constant-current sinks. However, the 16 outputs can be connected in parallel to
increase the current drive capability. Paralleling the outputs of these ICs allows the
TLC5922, TLC5923, and TLC5924 to drive high-power LEDs such as the OSRAM
Golden DRAGON™ and LUMILEDS Luxeon series of high-current LEDs.

The Texas Instruments family of TLC5922/23/24 constant-current LED drivers provide up to 80 mA of
constant-current sink for driving multiple LEDs. These LED drivers provide features such a 1% current
matching, 7-bit dot correction, controlled inrush current, error detection, and a 30-MHz data bus, and are
ideal for applications such as large-screen LED displays, LED signboards, and LED backlighting.

High-current LEDs such as the OSRAM Golden DRAGON™ require up to 500 mA of forward current and
provide a high-intensity light output that is used in applications such as automotive lighting, reading lamps,
architectural lighting, LCD and TFT backlighting, and marker lights. The TLC5922/23/24 can be configured
to provide the higher currents required to drive these types of LEDs. The IC’s output stage consists of a
current mirror, which closely resembles a constant-current source. As with current sources connected in
parallel, the TLC5922/23/24 outputs can be connected in parallel to achieve a higher current drive
capability. The total drive current is the sum of the individual drive currents. When connected in parallel,
each output can be individually programmed to sink different currents. Table 1 provides examples of the
maximum LED drive current with different numbers of paralleled outputs. Note that the maximum LED
current is determined by the number of paralleled outputs times 80 mA.

Table 1. Maximum LED Drive Current With Different Numbers of Paralleled
Outputs

Paralleled LED Current Range Number of LEDs
Outputs (mA) per TLC5922/23/24

1 0–80 16
2 0–160 8
3 0–240 5
6 0–480 2
8 0–640 2
16 0–1280 1

Golden DRAGON is a trademark of OSRAM Opto Semiconductors.
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并联输出端数量 电流范围(mA)
单个TLC�9��/��/��
可供给LED输出数量

Golden DRAGON 是 OSRAM 光半导体公司的注册商标
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Figure 1 shows a TLC5922/23/24 configured to drive four Golden DRAGON white LEDs. Because each
output is capable of 80 mA, paralleling four TLC5922/23/24 outputs allows the IC to drive each LED with
up to 320 mA. The TLC5923 allows the user to control LED brightness with either analog or PWM
dimming. R1 sets the maximum current per channel to 80 mA.

Figure 1. TLC5922/23/24 Configuration Driving Four White LEDs

Figure 2 shows each TLC5922/23/24 output current as well as the total current through D1. The LED
current is equal to the sum of the output currents. Each output is programmed with a dot correction value
of 127, which drives the full 80 mA per channel. The LED is programmed to full brightness with these
settings.
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图1展示了 TLC5922/23/24 配置用于驱动四个 Golden DRAGON 单白光 LED。由于每一输出端都具有 80 
mA 的输出能力，并联四个 TLC5922/23/24 输出端即可允许 IC 驱动每路高达 320 mA 的LED。TLC5923 还
允许用户通过模拟或脉宽调制的调节方法控制 LED 的亮度。R1 设定每通道最大电流为 80 mA。

图2展示了 TLC5922/23/24 的单路输出电流以及通过 D1 的总电流。LED 电流等于输出端电流之和。每一输

出端都可设定 127 级的点修正，以驱动满刻度 80 mA 的每通道。LED 可通过此项设定来达到最高亮度。

图 �. TLC�9��/��/�� 配置用于驱动四个单白光 LED
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Dot Correction �

Iout � 127
Imax

�
24 mA � 127

80 mA
� 38.1

(1)

Figure 2. TLC5922/23/24 Output Current and Total Current Through D1

Figure 3 shows the LED programmed to 30% brightness with analog dimming. Using analog dimming, the
DC current through the LED is reduced to 30% of the maximum value. Full current is 320 mA; therefore,
30% dimming is achieved by setting the current to 30% × 320 mA = 96 mA. This is also equivalent to
programming each output to 24 mA. Analog dimming with the TLC5922/23/24 is achieved by programming
each channel’s dot correction to a value less than 127. The correct dot correction value is calculated with
Equation 1.

This dot correction value is rounded down to 38.

Figure 3. LED Programmed to 30% Brightness
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图 �. TLC�9��/��/�� 输出端电流及通过D�的总电流

图3展示了采用模拟调节(analog dimming)的方法将 LED 设定为 30% 的亮度。通过模拟调节，通过 LED 的 
DC 电流将降至最大值的 30%。满刻度电流为 320 mA，因此，30%的亮度可通过设定电流至 30%×320 
mA = 96 mA 得到，相当于设定每输出端电流至 24 mA。TLC5922/23/24 的模拟调节通过设定每一通道的

点修正值至低于127实现。点修正值的计算如方程1所示。

此时点修正值可调低至38。

点修正

图 �. LED 设定为 �0% 亮度
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Figure 4 also shows the LED programmed to 30% brightness with analog dimming. In this example, not all
output currents are equal: OUT0 = 40 mA, OUT1 = 40 mA, OUT2 = 16 mA, and OUT3 = 0 mA. Each
output’s dot correction values, which are calculated with Equation 1, are listed as follows.
• OUT0 = 64
• OUT1 = 64
• OUT2 = 25
• OUT3 = 0

This example shows that output currents do not need to be equal to generate the desired LED current.
Both analog dimming examples show that the sum of the currents in the paralleled outputs equal the total
LED current.

Figure 4. 30% Analog Dimming — Unequal Output Currents

Figure 5 shows the LED programmed to 30% brightness with PWM dimming. PWM dimming is achieved
by driving the LED with 100% current for part of the PWM period and with 0% current for the remainder of
the period. The ratio of the time with 100% current to the total PWM period is the duty cycle. LED
brightness is directly proportional to the duty cycle. PWM dimming with the TLC5922/23/24 is achieved by
first programming the dot correction to 127, which sets the outputs to full current. Next, a PWM signal is
applied to the BLANK pin to turn the outputs on and off. This drives the LED with 320 mA for part of the
time and with 0 mA for the rest of the time. LED brightness is proportional to the duty cycle of the BLANK
signal because the human eye averages the pulsed LED brightness. The PWM frequency must be above
60 Hz so that the pulses are not visible to the human eye. Most systems use PWM frequencies between
200 Hz and several kHz. Note that the BLANK signal controls all outputs; so, multiple LEDs cannot be
dimmed to a different brightness with PWM dimming. If PWM dimming of multiple LEDs is required,
consider using the TLC5940 or TLC5941. These ICs provide both analog and PWM dimming.
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图4也同样展示了采用模拟调节的方法将 LED 设定为 30% 的亮度。在该示例中，并非所有输出端电流都均

等：OUT0 = 40 mA，OUT1 = 40 mA，OUT2 = 16 mA，而OUT3 = 0 mA。采用方程1 所计算得到的每一

输出端的点修正值如下列所示：

OUT0 = 64
OUT1 = 64
OUT2 = 25
OUT3 = 0

该示例说明，为产生所需的 LED 电流值，输出端的电流值不一定要相等。上述两个模拟调节的示例均说明

了所并联的输出端的电流之和等于总的 LED 电流。

•
•
•
•

图�. �0% 模拟调节 — 非均等的输出端电流

图5展示了采用脉宽调制(PWM)的调节方法将 LED 的设定为 30% 的亮度。脉宽调制调节在脉宽调制周期

间歇输出 100% 的 LED 电流，而在剩余的周期时间内输出 0% 的电流。100% 电流输出时间与总脉宽调制

周期的比值称为责任周期。LED 的亮度与责任周期成正比。TLC5922/23/24 的脉宽调制调节首先将点修正

值设定为 127，设定输出至满刻度电流；其次，脉宽调制信号施加于 BLANK 引脚以调节输出端的开启或关

断，从而在部分时间内以 320 mA 驱动 LED，而在剩余的时间内以 0 mA 输出。由于人眼的响应平衡了脉

冲调制的 LED 亮度，使得 LED 亮度与 BLANK 信号的责任周期成正比。脉宽调制周期必须大于 60 Hz 以降

低人眼对脉冲闪烁的可视性。绝大多设的系统采用 200 Hz 至若干 kHz 之间的脉宽调制频率。此时，由于 
BLANK 信号控制了所有的输出端，脉宽调制调节无法将多个 LED 调节至不同的亮度。如需采用脉宽调制调

节多个 LED，可考虑使用 TLC5940 或 TLC5941。这两例 IC 同时提供了模拟及脉宽调制的调节。
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Figure 4 also shows the LED programmed to 30% brightness with analog dimming. In this example, not all
output currents are equal: OUT0 = 40 mA, OUT1 = 40 mA, OUT2 = 16 mA, and OUT3 = 0 mA. Each
output’s dot correction values, which are calculated with Equation 1, are listed as follows.
• OUT0 = 64
• OUT1 = 64
• OUT2 = 25
• OUT3 = 0

This example shows that output currents do not need to be equal to generate the desired LED current.
Both analog dimming examples show that the sum of the currents in the paralleled outputs equal the total
LED current.

Figure 4. 30% Analog Dimming — Unequal Output Currents

Figure 5 shows the LED programmed to 30% brightness with PWM dimming. PWM dimming is achieved
by driving the LED with 100% current for part of the PWM period and with 0% current for the remainder of
the period. The ratio of the time with 100% current to the total PWM period is the duty cycle. LED
brightness is directly proportional to the duty cycle. PWM dimming with the TLC5922/23/24 is achieved by
first programming the dot correction to 127, which sets the outputs to full current. Next, a PWM signal is
applied to the BLANK pin to turn the outputs on and off. This drives the LED with 320 mA for part of the
time and with 0 mA for the rest of the time. LED brightness is proportional to the duty cycle of the BLANK
signal because the human eye averages the pulsed LED brightness. The PWM frequency must be above
60 Hz so that the pulses are not visible to the human eye. Most systems use PWM frequencies between
200 Hz and several kHz. Note that the BLANK signal controls all outputs; so, multiple LEDs cannot be
dimmed to a different brightness with PWM dimming. If PWM dimming of multiple LEDs is required,
consider using the TLC5940 or TLC5941. These ICs provide both analog and PWM dimming.
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Figure 5. 30% PWM Dimming — 500 Hz

The preceding examples show that the TLC5922/23/24 outputs can be paralleled to achieve higher drive
capabilities. They also show the ICs’ capability to provide both analog and PWM dimming.
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图 �. �0% 脉宽调制调节 — �00 Hz

上述的示例展示了如何并联 TLC5922/23/24 输出端以获得更高的驱动能力，并展示了此类 IC 所提供的模拟

及脉宽调制调节能力。
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权、或认可。 使用此类信息可能需要获得第三方的专利权或其它知识产权方面的许可，或是 TI 的专利权或其它知识产权方面的许
可。

对于 TI 的数据手册或数据表，仅在没有对内容进行任何篡改且带有相关授权、条件、限制和声明的情况下才允许进行复制。 在复制
信息的过程中对内容的篡改属于非法的、欺诈性商业行为。 TI 对此类篡改过的文件不承担任何责任。

在转售 TI 产品或服务时，如果存在对产品或服务参数的虚假陈述，则会失去相关 TI 产品或服务的明示或暗示授权，且这是非法的、
欺诈性商业行为。 TI 对此类虚假陈述不承担任何责任。

可访问以下 URL 地址以获取有关其它 TI 产品和应用解决方案的信息：

产产品品

放大器 http://www.ti.com.cn/amplifiers

数据转换器 http://www.ti.com.cn/dataconverters

DSP http://www.ti.com.cn/dsp

接口 http://www.ti.com.cn/interface

逻辑 http://www.ti.com.cn/logic

电源管理 http://www.ti.com.cn/power

微控制器 http://www.ti.com.cn/microcontrollers

应应用用

音频 http://www.ti.com.cn/audio

汽车 http://www.ti.com.cn/automotive

宽带 http://www.ti.com.cn/broadband

数字控制 http://www.ti.com.cn/control

光纤网络 http://www.ti.com.cn/opticalnetwork

安全 http://www.ti.com.cn/security

电话 http://www.ti.com.cn/telecom

视频与成像 http://www.ti.com.cn/video

无线 http://www.ti.com.cn/wireless
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