CM6901

脚位定义：

1-REST：External resistor which convert FEAO voltage signal into current signal for frequency modulation. SR is PWMing Control,when RSET than1.5V.

外部电阻，电压信号转换成电流信号FEAO频率调制。 当RSET设定超过1.5V，PWMing是SR控制。

2-VFB: Non-inverting input into resonant error amplifier.

共振误差放大器的同相输入端。

3-FEAO: Resonant error amplifier output and compensation node for frequency modulation control.

误差放大器输出和频率调制控制节点谐振补偿。

4-D_IN-: Inverting input into PWM error amplifier.

PWM误差放大器的反相输入端。

5-D_IN+: Non-inverting input into PWM error amplifier.

PWM误差放大器的同相输入端。

6-DEAO: PWM error amplifier output and compensation node for PWM control.

PWM误差放大器的输出和PWM补偿节点控制。
7-CSS: Soft start for FM/PWM operation with 1V enable threshold .Also, use for auto-restart operation during current limit.

1V的门限FM/ PWM同时软启动。另外，工作在自动重启动使用电流限制。

8-ILIM: Input to current comparator with 1V threshold.

门限1V的比较器的输入端。

9-RTCT: Oscillator timing components which set the minimum frequency.

振荡器的定时元件，设定的最低频率。

10-GND: Ground

11-SDRVB: Synchronous MOSFET driver output.

同步整流MOSFET驱动输出。

12-SDRV: Synchronous MOSFET driver output.

同步整流MOSFET驱动输出。

14-PRIDRV：Primary  side  MOSFET driver output.

初级侧MOSFET驱动器输出。

15-VCC: Positive supply for the IC.

IC的正电源。

16-VREF: Buffered output for the 7.5V voltage reference.

缓冲输出为7.5V的参考电压。

	参数
	符号
	测试条件
	最小值
	典型值
	最大值
	单位

	VREF 16脚 基准电压

	基准

电压
	VREF
	TA=25℃；Iref=1mA
	7.41
	7.5
	7.59
	V

	
	VREF
	TA=-40℃；Iref=0mA
	7.44
	7.53
	7.62
	V

	
	VREF
	TA=125℃；Iref=0mA
	7.53
	7.67
	7.7
	V

	电源调整率
	
	11.5V<Vcc<16.5V
	
	10
	25
	mV

	负载调整率
	
	0<Iref<5mA
	0
	10
	25
	mV

	Vcc 15脚 IC供电

	启动电压
	Vstart
	
	10.5
	10.8
	11.1
	V

	关断电压
	
	
	9.5
	10
	10.5
	V

	启动电流
	Istart
	
	63.5
	78.25
	93
	μA

	欠压锁定滞回
	Vhys
	
	0.95
	1
	1.05
	V

	工作电流
	Ivcc
	
	
	1
	
	mA

	SRDRVB SRDRV PRIDRVB PRIDRV 11 12 13 14脚 驱动输出

	输出电压高
	Vol
	Isrdrv=-6mA
	
	0.6
	1.2
	V

	输出电压低
	Voh
	Isrdrv=+6mA
	9.6
	10.8
	
	V

	灌电流峰值
	Iout
	
	
	0.12
	
	A

	拉电流峰值
	Iout
	
	
	0.12
	
	A

	内部P-MOS
	Rout
	TA=25℃
	
	200
	250
	Ω

	内部N-MOS
	Rout
	TA=25℃
	
	100
	150
	Ω

	主驱动间死区时间
	TDead
	TA=25℃
	
	1
	
	μS

	PRIDRV与SRDRV上升沿之间的延时
	TDelay
	TA=25℃
	164
	205
	246
	nS

	SRDRV与PRIDRV下降沿之间的延时
	TDelay
	TA=25℃
	168
	210
	252
	nS

	占空比范围
	
	
	0
	
	50
	%

	ILIM 8脚 电流限制

	门限电压
	Vth
	TA=25℃
	1.45
	1.65
	1.75
	V

	软启动电压高
	
	TA=25℃
	0.95
	1
	1.05
	V

	软启动电压低
	
	TA=25℃
	1.31
	1.64
	1.97
	V

	CSS 7脚 软启动

	软启动电流
	
	TA=25℃
	-8.8
	-7.5
	-6.3
	μA

	使能电压
	Ven
	TA=25℃
	0.9
	1.0
	1.1
	V

	使能滞回电压
	Vhys
	TA=25℃
	
	100
	
	mV

	自动重启阈值上限
	Vup
	
	4.85
	5
	5.15
	V

	自动重启阈值下限
	Vlw
	
	
	1- Vhys
	
	V

	FEAO 3脚 谐振误差放大器

	输入电压范围
	
	
	
	
	6
	V

	跨导
	Gm
	VFB±50mV；TA=25℃
	37
	49.5
	62
	umho

	VFB 2脚 电压反馈

	反馈基准电压
	
	TA=25℃
	2.475
	2.5
	2.525
	V

	
	
	TA=125℃
	2.485
	2.51
	2.535
	V

	
	
	TA=-40℃
	2.465
	2.49
	2.515
	V

	输入偏置电流
	
	
	-1
	-0.5
	
	μA

	输出高电压
	
	
	
	5.5+VBE
	
	V

	输出低电压
	
	
	
	0.1
	0.4
	V

	灌电流
	
	VFB=250mV；TA=25℃
	-21.5
	-17.55
	-13.6
	μA

	拉电流
	
	VFB=-250mV；TA=25℃
	12.4
	16.7
	21
	μA

	开环增益
	
	
	
	60
	
	dB

	DEAO 6脚 PWM误差放大器

	输入电压范围
	
	
	
	
	6
	V

	基准电压
	
	
	0.96
	1.01
	1.06
	V

	跨导
	Gm
	TA=25℃
	95
	125
	155
	umho

	输入偏置电流
	
	
	-1
	-0.5
	
	μA

	输出高电压
	
	
	
	3+VBE
	
	V

	输出低电压
	
	
	
	0.1
	0.4
	V

	灌电流
	
	
	
	-5
	
	μA

	拉电流
	
	
	
	7
	
	μA

	开环增益
	
	
	
	60
	
	dB

	RTCT 9脚 振荡器 RT=40.2kΩ±％  CT=1470pF±1％

	初始精度
	
	TA=25℃
	45
	50
	55
	kHz

	电压稳定性
	
	11.5V<VCC<16.5V
	
	1
	
	％

	温度稳定性
	
	
	
	2
	
	％

	斜坡谷到峰电压
	
	
	
	2
	
	V

	CT放电时间
	
	
	
	350
	
	nS

	最大占空比
	
	DEAO>3.0V
	
	48
	
	％

	最小占空比
	
	DEAO<1.2V
	
	0
	
	％

	SR 12脚

	最大占空比
	
	TA=25℃，DEAO=2.2V
	37.4
	44
	50.6
	％

	中等占空比
	
	TA=25℃，DEAO=1.57V
	28.4
	30.2
	32
	％

	最小占空比
	
	TA=25℃，DEAO=0V
	22.14
	24.6
	27.06
	％


Oscillator 振荡器
The oscillator frequency is determined by the values of RT and CT.

振荡器频率由RT和CT的值决定。
fosc = 1 / (tRAMP +tDEADTIME)
tRAMP = RT * CT * ln((VREF + ICHG*RT – 1.25 )/( VREF + ICHG*RT – 3))

where 其中

ICHG = 4*(FEAO - VBE)/RSET
Resonant Section 谐振部分

FM Modulator FM 调制器

Frequency modulation of the resonant controller section is accomplished by controlling the charging current of the oscillator through resonant error amplifier.
谐振控制器部分的频率调制是通过控制进入振荡器误差放大器的充电电流来实现的。

The frequency of the resonant section is 1/2 of the oscillator frequency.
谐振部分的频率是振荡器频率的1/2。

Compensation is accomplished by connecting R and C in series to the FEAO pin.

补偿是通过串联R和C至FEAO脚来实现的。

ICHG = 4*(FEAO - VBE)/RSET
ICHG(max) = 20V/ RSET
2 PWMings 2脉冲宽度调制
SR Ideal Diode PWMing (Synchronous Outputs) SR
理想二极管脉冲宽度调制（同步输出）

SR Ideal Diode PWMing for synchronous drivers is accomplished by comparing the voltage signal at the RSET pin to RTCT ramp.
同步驱动器的SR理想二极管脉冲宽度调制是通过比较RSET脚和RTCT三角波的电压信号来实现的。

The pulse-width reduction happens when the voltage at RSET is lower than 1.5V.
当RSET的电压低于1.5V时，脉冲宽度将减小。
This allows safe operation of the power converter with synchronous rectification when the switching frequency is below the highest resonant point frequency fr1.
在开关频率小于最高谐振点频率fr1时，这确保了同步整流功率转换器的安全工作。
Light Load PWMING 轻载脉冲宽度调制

In application, low gain configuration is accomplished by connecting Rf4 and Rf5 in the closed loop configuration.
在应用中，通过在闭环配置中连接Rf4和Rf5来实现低增益配置。
The gain for the PWM is determined by Rf4 and Rf5 where the gain is equal to -Rf4/Rf5.

PWM的增益是由Rf4和Rf5决定的，且增益等于-Rf4/Rf5。
The voltage of VRSET at which the controller goes into FM and PWM simultaneously is equal to:
控制器同时进入FM和PWM的电压VRSET等于：

VRSET = D_IN+ × (1+Rf4/Rf5) – (Rf4/Rf5) × 3
where 3 is the peak voltage of RTCT.

其中，3是RTCT的峰值电压。

Varying RSET from VRSET to VRSET + 1.75 × Rf4/Rf5 will cause the duty cycle to vary from 50% to 0% while the frequency will vary proportionally according to 1.75 * Rf4/Rf5 where 1.75 is the peak-to-peak voltage of the RTCT ramp.
从VRSET至VRSET + 1.75 × Rf4/Rf5改变RSET的电压，可使占空比在50%至0%变化，频率将随1.75 * Rf4/Rf5正比变化，其中，1.75是RTCT三角波的峰峰电压。
For proper operation, select Rf5 value so that the current through Rf5{((D_IN+) - 1.2)/Rf5} should be less than 5uA.
为了合适的工作，Rf5的值应保证经过Rf5{((D_IN+) - 1.2)/Rf5}的电流小于5uA。

Soft Start and Enable 软启动和使能

Soft start of the FM and PWM is controlled by the selection of the external capacitor at CSS pin.

FM和PWM的软启动是由CSS脚的外接电容来控制的。

A current source of 7.5uA supplies the charging current for the capacitor.

一个7.5uA的电流源为这个电容提供充电电流。
Soft start of the FM and PWM begins at 1.25V.

FM和PWM的软启动在1.25V开始。

The soft start pin CSS also serves as an enable function.

软启动脚CSS也提供使能功能。

The output drivers are enabled when CSS pin reached 1V.
当CSS脚电压达到1V时，输出驱动器被使能。
Auto-retry Mode 自动重启功能
During normal operation, CSS pin will be charged to 5.5V + VBE.
在正常工作时，CSS脚将被充电至5.5V + VBE。

When VFB exceeds 2.93V due to ILIM exceeds 1V due to over current condition, output drivers are immediate set to low, and CSS begins to discharge with 0.75uA current source.
在过电流条件下，由于ILIM超过1V，VFB超过2.93V，输出驱动器立即被置低，CSS开始通过0.75uA的电流源放电。

When CSS pin is below 0.9V, 7.5uA current source starts charging the CSS pin.

当CSS脚的电压低于0.9V时，7.5uA的电流源开始对CSS脚充电。

When CSS pin reaches 1V, the output drivers are re-enable and the controller goes into soft start mode.
当CSS脚电压达到1V时，输出驱动器被重新使能，控制器进入软启动模式。
If over current condition still exists then, the outputs are immediately disabled, but CSS continues to charge toward 5V.
如果过电流条件依然存在，输出立即被禁止，但CSS继续充电至5V。

When CSS reaches 5V，7.5uA charging current is disabled and 0.75uA current source begins to discharge the CSS, and the cycle repeat until over current condition is removed.

当CSS达到5V时，7.5uA的充电电流被关断，0.75uA的电流源开始对CSS放电，这个循环的过程将重复，直至过电流条件被取消。
