	
	
	

	[image: image3.wmf]
	PRODUCT SPECIFICATION
	1 (21)

	Uppgjord (även faktaansvarig om annan) - Prepared (also subject responsible if other)
	Nr - No.
	
	

	MPM/BK/E    Erwin Jansson
	2/1301 - ROP 101 1341 Uen

	Dokansv/Godk - Doc respons/Approved
	Kontr - Checked
	Datum - Date
	Rev
	File

	MPM/BK
(P.Sund)                             MICANP
	2004-09-27
A
	



CONTROL CIRCUIT

1
GENERAL INFORMATION
ROP 101 1341 is a control circuit designed for fix - frequency switching regulators.
The circuit is intended for Half Bridge and Push - Pull switched mode power supplies. 
The circuit is designed for Voltage Mode control with Feed Forward compensation. A closed loop to maximise
output current is inherent. The closed loop includes frequency drop at short circuit. Control circuit consists of
dual output stages capable of driving small switch FET’s with a maximum duty cycle of 50 % and a guaranteed
dead time between switch pulses to avoid overlap.

Quality specification 105 63 - RYT and 105 63 - 2031 Uen, belong to this specification.

Terminology and symbols as per IEC 60748 - 1

2
DESIGN
2.1
GENERAL

Silicon monolithic integrated circuit in SOP - 16 W, wide body with tinned leads.

Or TSSOP-16 package.

Terminal 1 is indicated by means of marking dot on the lid, a notch in the plastic or a bevelled edge.

2.2
TERMINATIONS

2.2.1
ROP 101 1341/3C and ROP 101 1341/4C



Electroplated with Sn.  (No Pb) 

2.3
DIMENSIONS

According to 1301 - RYT

3.
LIMITING VALUES
Quantity
Symbol
Values
Unit

_________________________________________________________________________________

3.1
SUPPLY VOLTAGE
VCC
0 to + 20
V


3.2
FREQUENCY CONTROL INPUT
RT
- 0.3  to V9 +0.3V
V

3.3
FEED FORWARD INPUT
UFF
- 0.3  to V9 +0.3V
V

3.4
OVER VOLTAGE
OVP
- 0.3  to V9 +0.3V
V

PROTECTION INPUT

3.5
SOFT START CONTROL
RCM
- 0.3  to V9 +0.3V
V

3.6
ERROR AMPLIFIER
EN
- 0.3  to V9 +0.3V
V

INVERTING INPUT

3.7
ERROR AMPLIFIER
EP
- 0.3  to V9 +0.3V
V

NON INVERTING INPUT

3.8
CURRENT PEAK
ILIM
- 0.3  to VCC + 0.3V
V

DETECTOR INPUT

3.9
LOAD COMPENSATION
LK
- 0.3  to VCC + 0.3V
V

OUTPUT

3.10
CURRENT LIMIT
CLN
- 0.3  to VCC + 0.3V
V

INVERTING INPUT

3.11
REFERENCE CURRENT
V9
- 5
mA

OUTPUT

3.12
ERROR AMPLIFIER AND
COMP
- 1 to +1
mA

CURRENT LIMIT INPUT

3.13
LOAD CURRENT
OUT1 / OUT2
- 400 to + 400
mA

SINK / SOURCE OUTPUT

3.14
OUTPUT VOLTAGE
OUT1 / OUT2
- 0.3  to V9 +0.3V
V

3.15
OPERATING JUNCTION
Tj
- 45 to +150
(C

TEMPERATURE

3.16
STORAGE TEMPERATURE
Tstg
- 55 to +150
(C

RANGE

3.17
POWER DISSIPATION
Pd
600
mW

at Ta = 25 (C  (SO16 Package)

3.18
TEMPERATURE FOR SOLDERING
Ts
260
(C

LEAD (MAX 10 SEC)


4.
CHARACTERISTICAL VALUES
Max and min values refer to the absolute magnitude of the quantity. Unless otherwise stated.

Tc = - 45...+ 125 °C
UCC = 9.5 … 19 V
UFF = 1.7 … 3.4 V
fo = 250 kHz
CVCC = 220 nF
CV9 = 220 nF
COUT1 = COUT2 = 350 pF
RT = 40 k(
Quantity
Symbol
Condition
Value
Unit


min.
typ
max.

__________________________________________________________________________________________


SUPPLY CURRENTS
4.1
VCC OPERATING CURRENT
ICC


6
10.0
mA

4.2
VCC QUISCENT CURRENT
ICCS
UFF = 0V


2.0
mA

DISABLED  (stopped )



BANDGAP REFERENCE
4.3
INPUT VOLTAGE
VCC

9.5

19
V

4.4
NOISE SUPPRESSION
RPSRR
100kHz..1MHz
30


dB

4.5
INITIAL VALUE V9
UV9
T = 25 °C
8.8
9.0
9.2
V

4.6
SOURCE CAPABILITY V9
IV9

-5


mA

(FOR EXTERNAL CIRCUITS)

4.7
V9 CHANGE WITH
RtV9
T = -45…+125(C
-1.5

+1.5
%

TEMPERATURE

4.8
V9 CHANGE WITH VOLTAGE
RvV9
UCC = 9.5 to 19 V
-0.5

+0.5
%



PROTECTION
4.9
MAX. INPUT VOLTAGE
UCCM
IUCC = 15 mA
19
20

V



RCM = 0 V



CIRCUIT SHUT



DOWN

Quantity
Symbol
Condition
Value
Unit


min.
typ
max.

__________________________________________________________________________________________


RAMP OSCILLATOR
4.10
INITIAL ACCURACY
fo
RT = 40 k(
218
250
282
kHz

4.11
CHANGE WITH TEMPERATURE
RFT
T = -45…+125(C
-4

+4
%

4.12
CHANGE WITH VOLTAGE
RFV
UCC = 9.5 to 19 V
-4

+4
%

4.13
MIN. FREQUENCY
fo1



100
kHz

4.14
MAX. FREQUENCY
fo2

1.0


MHz

4.15
FEED FORWARD
RWFF
PULSE WIDTH = 50%
1.35

1.70
W1/W2

COMPENSATION

note2.



ERROR AMPLIFIER
4.16
INPUT VOLTAGE RANGE
UERRI

0.5

6
V

4.17
INPUT OFFSET VOLTAGE
UIO

-25

25
mV

4.18
COMMON MODE
CMRR
UCM = 1V to 5V
60


dB

REJECTION RATIO

4.19
OUTPUT VOLTAGE RANGE
UOH
ICOMP = - 1 mA
6.4


V

4.20
OUTPUT VOLTAGE RANGE
UOL
ICOMP = 1 mA


1
V

4.21
OPEN LOOP DC GAIN
AERR

60


dB

4.22
SLEW RATE
DERRS

0.25


V/(s

4.23
UNITY GAIN BANDWIDTH
FERR

600


kHz

4.24
SOURCE CURRENT
ICOMP

-1

1
mA


Note 2.
Defined as the ratio between pulse width at UFF = 2.0 V and UFF = 3.05 V


Initial condition: 30% pulse width is adjusted with COMP at UFF = 2.55 V . See fig. 4.

Quantity
Symbol
Condition
Value
Unit


min.
typ
max.

__________________________________________________________________________________________


CURRENT AMPLIFIER
4.25
INPUT VOLTAGE RANGE
UCAI

0.5

6
V

4.26
OUTPUT VOLTAGE RANGE
UCAOH
ICOMP = - 1 mA
6.4


V

4.27
OUTPUT VOLTAGE RANGE
UCAOL
ICOMP = 1 mA


1
V

4.28
OUTPUT VOLTAGE
RUCAO

-35

35
mV

DIFFERENCE - UB

4.29
OPEN LOOP DC GAIN
ACA

60


dB

4.30
SLEW RATE
DCAS

0.25


V/(s

4.31
UNITY GAIN BANDWIDTH
FCA

600


kHz

4.32
CA+ VOLTAGE

CLN = COMP
6.1
6.5
6.9
V

4.33
SOURCE CURRENT
ICOMP

-1

1
mA



FDROP
4.34
FREQUENCY DROP.
RDfs1
CURRENT LIMIT
6

11
%

DUTY-CYCLE AT THRESHOLD

ACTIVE

4.35
DUTY-CYCLE AT FREQUENCY
RDfs2
CURRENT LIMIT
0.30

0.65
DC1/DC2

REDUCED TO HALF

ACTIVE   T = +25(C

4.36
MAX.FREQUENCY
Mfs
UFF = 3.4 V
4.5

5.5
f1/f2

REDUCTION



CURRENT DETECTOR
4.37
INPUT VOLTAGE RANGE
VLIM

0

100
mV

4.38
CURRENT THRESHOLD
VLIMTH
T = 25(C
67

78
mV

VOLTAGE



T = -45…+125(C
65

80
mV

4.39
PULSE DURATION RANGE
T1LIM

150


ns

4.40
DETECTION LIMIT
T2LIM
PEAK VALUE > 70%


100
ns



OF NOMINAL VALUE

4.41
DISCHARGE RATE
DLIM
f = 500 kHz
3

30
mV/(s

4.42
GAIN
ALIM
VLIM = 20 to 60 mV
-33

-41


Quantity
Symbol
Condition
Value
Unit


min.
typ
max.

__________________________________________________________________________________________


LOAD COMPENSATION
4.43
OFFSET
ULKOFF
ULK = 2.5 V
0

6
mV

4.44
LINEARITY
LKLIN
VLIM = 0 – 60 mV
-10

10
%



ULK = 2.5 V

4.45
DEGREE OF COMPENSATION
IIKK
ILIM = Threshold
75

110
(A



ULK = 2.5 V,  T = 25(C

4.46
DEGREE OF COMPENSATION
IIKK
ILIM = Threshold
55

135
(A



ULK = 2.5 V



T = -45…+125(C

4.47
CHANGE WITH TEMPERATURE
TILKKL
RELATIVE T = 25(C
-10

-6
%

ILKK -20(C

4.48
CHANGE WITH TEMPERATURE
TILKKH
RELATIVE T = 25(C
+7

+11
%

ILKK +125(C

4.49
VOLTAGE RANGE
ULK

1.0

5.0
V

4.50
CURRENT AT ILIM = 0V
ILK
ULK = 2.5 V


13
(A

4.51
OUTPUT IMPEDANCE CLN
ZCLN

13

30
k(



OUTPUT STAGE


Unless otherwise noted ENABLE = 9 V

4.52
SHORTEST DEAD TIME
TOFF

50

135
ns

4.53
SHORTEST PULSE LENGTH
TG



60
ns

4.54
RISE TIME OF OUTPUT SIGNAL
TGS
1.5 to 8.0 V,


40
ns



350 pF load

4.55
FALL TIME OF OUTPUT SIGNAL
TGF
8.0 to 1.5 V,


25
ns



350 pF load

4.56
MAX. OUTPUT VOLTAGE
UGMAX

8.1

10
V

IN CONTINUITY

4.57
CURRENT SINK CAPABILITY
IG
V9 = 0V, ENABLE = 0V


2
mA

4.58
MAX.OUTPUT VOLTAGE
UO
IOUT = 2 mA, Vdd = 3 V


2.5
V

DISABLED

The output of the Drive Stage is low when ENABLE = 0 V.

Quantity
Symbol
Condition
Value
Unit


min.
typ
max.

__________________________________________________________________________________________


SOFT – START AND STOP
4.59
OPERATION TEMP MONITOR
TEMP
ON to OFF
125
140
145
(C

4.60
HYSTERESIS
TEMPH


35

(C

TEMP MONITOR

4.61
OVER VOLTAGE MONITOR
UOVP

4.85

5.15
V

USENS

4.62 
UNDER VOLTAGE MONITOR
UMATN
REF-ok ON to OFF


9.5
V

UV9

4.63
UNDER VOLTAGE MONITOR
UVP
UFF-ok ON to OFF
1.65

1.75
V

4.64
HYSTERESIS  UVP
HUVP
T = 25(C
70

130
mV

4.65
CHANGE WITH TEMPERATURE
THUVP
T = -45(C to + 125(C
40

155
mV

OF HYSTERESIS

4.66
STOP THRESHOLD  RCM
USTOP

0.08

0.185
V

4.67
ENABLE THRESHOLD  RCM
UENABLE
T = 25(C
0.675

0.775
V

4.68
RESISTANCE  RCM
ZRCM1
ON
150

330
k(

4.69
RESISTANCE  RCM
ZRCM2
OFF


240
(



THERMAL RESISTANCE
4.70
THERMAL RESISTANCE
Rthj-a



90
(C/W

JUNCTION TO AMBIENT

4.71
THERMAL RESISTANCE
Rthj-p



30
(C/W

JUNCTION TO PIN

5
BLOCK SCHEMATIC AND PIN NUMBERS
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Fig. 1

5
BLOCK SCHEMATIC AND PIN NUMBERS (cont.)



Fig. 2

Pin
1.
GND
Ground 

2.
Out2
Output 2 
3.
PGND
Power GND
4.
Out1
Output 1 
5.
V9
Voltage reference output
6.
Ucc
Supply voltage 
7.
OVP
Input over voltage monitor
8.
RCM
Soft start control
9.
UFF
Input feed forward compensation and under voltage monitor
10.
RT
Oscillator timing resistor 
11.
EP
Error amplifier non-inverting input (+).
12.
EN
Error amplifier inverting input (‑).
13.
COMP
Input error amplifier and current limit input 
14.
CLN
Current limit amplifier inverting input (‑).
15.
LK
Output load compensation
16.
ILIM
Input peak detector

6
FUNCTIONAL DESCRIPTION
6.1
GENERAL

The control circuit is a voltage mode control circuit with a feed-forward function. The error amplifier E/A senses the output voltage. The higher output signal from E/A, the shorter the switch pulses will be.
All the inputs of the error amplifier are available to allow phase compensation of the feed – back loop.

The control circuit has two output stages which can either be used to drive the switch transistors in a
half bridge or push-pull converter. The duty cycle is limited to ( 50 % by a flip – flop that either enables
OUT1 or OUT2.

The oscillator uses an internal capacitor and only an external resistor sets the frequency.

The control circuit contains a soft start, which is connected after the output of the error amplifier and limits
the set point value of the duty cycle. The soft start is activated when the input voltage is higher than a certain level, or when a monitor has stopped the circuit. There are monitors for temperature,
low supply voltage and low input voltage. The circuit can also be stopped remotely if the soft start terminal is forced low. There is also a monitor for raised output voltage which shuts down the circuit until the shut down is reset when the soft start terminal is forced to GND.

The current limitation is achieved by the peak value detector ( PEAK ), the frequency-reducing network
( FDROP ) and the current limit amplifier ( CL/A ). The current is measured as voltage pulses across an external resistor connected in series with a switch FET. The pulses are amplified approximately 40 times
in the peak value detector and are inverted/mirrored against V9. The amplified peak value is compared with a reference of equal to V9 – 2.5 Volts in CL/A. When the amplified peak value is below V9 – 2.5 Volts the
current limitation is activated and reduces the set point value of the duty cycle by influencing the same point as the error amplifier ( E/A ) output is connected to.
When the set point value of the duty cycle drops below 15 % , the frequency will also be reduced. The frequency reduction is achieved in a manner that keeps the length of the switch pulses constant. 
The frequency reduction is achieved by the duty cycle from CL/A through FDROP creating a level UFL, which reduces the charging current in the oscillator, and so reduces the frequency.


6.2
SUPPLY

6.2.1
BANDGAP REFERENCE

The bandgap reference is designed in a classical manner. The reference creates the voltage labelled V9
across a resistor ladder. Intermediate voltages are taken from the same resistor ladder at appropriate levels.
The maximum load the bandgap reference can handle is 6 mA. The control circuit consumes 4 mA.
The remaining current can be used externally. The reference should be decoupled externally to GND.

The bandgap reference provides also signals indicating whether the reference has sufficient supply voltage or not. The block STOP uses these signals.


6.2.2
PROTECTION

The purpose of PROTECTION is to prevent the input UCC from exceeding the maximum voltage of 
30 V. PROTECTION functions as ESD protection as well.

6.3
OSCILLATOR

6.3.1
RAMP OSCILLATOR

The oscillator generates a triangular wave of a given size and frequency. An external resistor, RT and the internal capacitor CT set the frequency . The amplitude peak – peak of the oscillator equals the Feedforward voltage UFF . The lower trip point of the triangular wave is UB = 2 UBE .
The upper trip point of the triangular wave is called UA .



Fig. 3 The triangular wave from ramp oscillator

6.3.2
FEED FORWARD COMPENSATION

The feedforward compensation determines the amplitude of the triangular wave of the oscillator. Several levels are taken from the resistor ladder as shown below.

UAosc 
Upper trip point of the triangular wave of the ramp oscillator

UBosc 
Lower trip point of the triangular wave of the ramp oscillator

DC100
Soft start level : limitation to 100 % duty cycle

The reference levels UAosc and UBosc is chosen to make the triangular wave trip at exactly UA and UB when
the oscillator is set to a frequency of 500 kHz. UA = UB + UFF . UAosc does not depend on that DC100 is used
by soft start to ramp up the duty cycle to maximum 50 % .



Fig. 4.
Definition of Feed Forward Compensation.


S1 is an internal level set by COMP


UFF is the Feed Forward voltage setting the amplitude of the oscillator.

6.3.3
CURRENT MIRROR 

IMIRROR provides the charging currents IUP and IDOWN to the ramp oscillator. The value of IUP and IDOWN 
depends on the value of RT , UFF and UFL . RT is an externally connected resistor determining the switching
frequency. The resistor RT is connected between GND and a pin labelled RT on the IC. UFF is the feedforward
voltage and is connected externally through a voltage divider to the supply voltage. UFL is an internal node
used for decreasing the frequency.
UFF and UFL influence IUP and IDOWN in the same manner
The lowest level of either UFF or UFL determines the voltage level of RT and hence the current through RT.

UFL >  UFF
IUP = UFF / RT
IDOWN = - 2 * UFF / RT

UFL < UFF
IUP = UFL / RT
IDOWN = - 2 * UFL / RT


Ideally the frequency becomes:

fs = 1/ ( 2*RT*CT ) 
when CT = 20 pF and UFL > UFF

fs = ( UFL / UFF ) * 1/ ( 2*RT*CT )
when CT = 20 pF and UFL < UFF
6.4
ERROR AMPLIFIER  ( E/A )

The output of the error amplifier is connected through a diode to a buffer, the output of which is connected to COMP. CL/A is also connected through a diode to the same buffer. Accordingly, the two amplifiers use the same output, COMP, and their compensation network is connected to the same point. The amplifier with highest voltage level of either E/A or CL/A determines the output voltage level. The higher the voltage level is, the shorter the generated switch pulses will be.

6.5
CURRENT LIMITING AMPLIFIER (CL/A)

The output signal of the peak value detector is connected to the inverting input of CL/A labelled CLN.
The output impedance of the peak value detector is 20 kohm. The non - inverting input is connected
through a resistor to UREF = V9 - 2.5 volts. This means that when the amplitude of the pulses exceeds VLIMTH, the current limitation is activated. The inverting input of the amplifier is available at one terminal, to enable phase compensation of the current limitation loop.

CL/A has two outputs. One is through a diode network and a buffer connected to COMP. The other output is through a level shift of 2UBE connected to FDROP. This signal is designated CL. The level shift of 2UBE is intended to match UB . Its deviation is specified so that there will be a max. variation of ( 2 % in the intervention point of the frequency decrease.

6.6
FDROP

FDROP consists of a feed back OP-AMP. The set point value of the duty cycle at current limit is compared with a reference and is amplified. The output signal is called UFL and is fed forward to the oscillator where it reduces the voltage level across the external resistor RT , which will decrease the frequency.

The amplification in the OP-AMP and the reference level are selected so that when the duty cycle has dropped to 15 % , the frequency decreasing network will start reducing the switching frequency. When duty cycle has been reduced to 3 % , the frequency has been reduced by 5. The degree of frequency decrease is independent of UFF , whereas the end point of the frequency decrease depends of UFF . The frequency decrease has a maximum, because the OP-AMP can’t reduce more than 0.68 V ( 0.05 V. This means that if UFF = 3.4 V, the frequency decrease will be between 4.6 and 5.4 times. If UFF = 1.7 V, the frequency decrease will be between 2.3 and 2.7 times. The reference level at the OP-AMP’s non-inverting input shall be
VR / ( 1 + D ) where D is the duty cycle when an intervention is going to take place. VR is the reference level
used in INV . VR has been selected to 5.75 V. The amplification in the OP-AMP shall be 1/D.
D has been selected to 15% .

6.7
PEAK

The peak value detector consists of a feed back comparator, which charges a capacitor for as long as the capacitor voltage level is lower than the input signal. The voltage over the capacitor controls two current sources. One of the current sources develops a voltage over an internal 20 kohms resistor equalling an
amplification of - 40 times of ILIM . The charging time of the capacitor is determined by the speed of the comparator. The speed is such that pulses of 150 ns can be detected, while the peak value has dropped to 
70 % of the nominal level when the pulse duration has been decreased to between 100 ns and 40 ns. The dispersion depends on process variations, temperature, etc.
The capacitor discharging time is linked to the frequency in use ( the charging current, actually ) and gives a discharging time, which corresponds to 1 % - 10 % of the current limit (VLIMTH ) for each switch period. The variation of 1 % - 10 % depends on process distribution, temperature and the level UFF .


Fig. 5.
Peak value detector function .

T1 = 100 – 150 ns. 

dV/dt = (3 – 30) (f/fnom) mV/(s .
( f = switching frequency )


( fnom = 500 kHz )

6.8
LOAD COMPENSATION

The load compensation uses the peak value of the switch current and sends a compensation current proportional to the peak value and can be used to adjust the control level from the error amplifier. The degree of compensation is chosen by means of external resistors.

For reason of testing, the load compensation has one additional function. If LK is forced higher than 6.5 V the temperature monitor is shut off ( i.e. the temperature monitor will not be active but the circuit will still be active though the temperature can be higher than + 145 (C ). In effect this means that the internal reference will be down loaded and V9 will go to a lower value than nominal. This must only be used for test purpose.

6.9
INV

INV inverts the signal COMP with a current mirror connection. The output signal U1 = VR – COMP.
VR = 5.75 volts making the maximum U1 to become 5.75 V .The maximum upper trip level of the triangular wave is 3.4 V + 2UBE = 5.0 volts at – 40 (C. The input impedance of INV is 80 kohm.

The soft start RCM is connected to the output of INV through LIMIT. RCM determines the maximum value of U1.

6.10
PWM COMPARATOR

The comparator is capable of generating pulses with duration down to 60 ns. The common mode range of the inputs is UB to UA . Cutting off the bias to the comparator stops the comparator. The comparator then has an output level of 0 V.

6.11
DRIVE STAGE

The drive stage consists of a flank - triggered D flip – flop, a simple logic circuit and two output stages.
The flip – flop is triggered by a comparator that decodes the oscillator and the flip – flop outputs a square
wave in phase with the triangular wave. The two signals from the oscillator are trimmed by means of a delay
circuit to achieve the reversing of the flip – flop will be in less than ( 60 ns from centre of dead time of the
PWM comparator output.

The flip – flop selects the output to be active. The flip – flop has a trimmed dead time between outputs

[image: image1.wmf]Q

 and 
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 of typically 120 ns. The driver stage is shut down when RCM has a value below 0.6 V.

The source current is maximum 75 mA, the sink current is maximum 150 mA measured with a gate load of 350 pF. If the driver stage is shut down the output can still sink 2 mA irrespectable of the level of VCC
( between 0 V and 9 V ) without the output exceeding 2.0 volts.

6.12
SOFT START AND STOP

The soft start is achieved by an external capacitor connected to RCM. Internally RCM is connected through
a 200 kohm resistor to a voltage level in the oscillator .
RCM is connected through a limiter ( LIMIT ) to the pulse width modulator. RCM sets a maximum limit for
the duty cycle for the switch pulses. In a soft start, RCM has been forced to GND and then released.
Switch pulse generation starts when the level of RCM exceeds 2UBE ( = UB ) . In this way, the converter
begins a soft start.
The duration of the switch pulses is still limited by the value of RCM, which consequently determines the maximum duty cycle. The maximum is trimmed to give a 50 % duty cycle and doesn’t normally influence the circuit after it has run through the soft start cycle. The maximum level of RCM can be adjusted with an external resistor connected from RCM to GND.
Please notice that S1 = RCM except when RCM goes below UBE , where they diverge.



FIG 6. The switch pulses at soft start after the input voltage has been to low.

The level of RCM is also detected by two comparators, which trip at 0.1 V and UBE respectively. At 0.1 V the signal STOP changes from low to high. At level UBE , the signal ENABLE changes from low to high.
STOP returns to the BIAS block. BIAS to most of the circuit is shut down when STOP goes low.
ENABLE goes to DRIVER. The output of DRIVER goes low when ENABLE goes low. A special requirement is that ENABLE, when the voltage is applied, must not at any time go high. This soft starting procedure ensures that the drive stage is not enabled before the entire circuit has voltage applied and the oscillator is operating.

The soft start can be activated externally (by short – circuiting RCM to GND) or by either of the monitors
OTP, UVP or VCCP.  The monitors have the following function:


· OTP:
Over Temperature Protection.

· UVP:
Under Voltage Protection. Activated if UFF goes below its min. level.

· VCCP:
VCC Protection. Activated if the supply voltage is to low.


The OTP and UVP monitors have hysteresis.

Besides, there is a monitor of OVP, Over Voltage Protection. If the level of OVP becomes to high, STOP and ENABLE being forced low will shut down the whole circuit. However, the soft start is not activated. The circuit remains shut down until the soft start has been forced below 0.1 V. The circuit is soft started in the usual manner when the soft start is released. OVP is connected to GND if it’s not used.

6.13
BIAS

The BIAS block provides bias current to the entire circuit. There are three main biases:

15 (A
Bias with good accuracy that can’t be shut down and has a positive temperature 
coefficient

20 (A
Bias that can be shut down , is temperature stable and with an accuracy of ( 20 %

100 (A
Bias that can be shut down and with an accuracy of ( 20 % , to the oscillator

Other levels of bias are created from these three bias levels. 

7.
ENVIRONMENTAL RESISTANCE
The component must fulfil the environmental resistance requirement according to Quality Specification 
105 63 - RYT Uen and General Quality Requirements on Components 105 63 - 2031 Uen.

8.
MARKING
Every component must be marked according to 105 63 - RYT Uen and 105 63 - 2031 Uen clause
TRACEABILITY AND MARKING.

9.
PACKING
The components shall be delivered on tape and reel max. Ø 13 inch, according to IEC 60286-3 
unless otherwise agreed.
In addition to specific marking requirements in the relevant purchase order, each package shall be marked according to 105 63 - RYT Uen and 105 63 - 2031 Uen clause MARKING OF TRANSPORTATION.

10.
ACCEPTANCE CRITERIA
According to Quality Specification 105 63 - RYT Uen and General Quality Requirements on Components
105 63 - 2031 Uen.

11.
REFERENCES
IEC 60748 – 1
IEC 60286 – 3
1003 – FCH 102 02 Uen
105 63 - RYT Uen
105 63 - 2031 Uen
1301 - RYT 

12.
INTERNAL INFORMATION
12.1
SYMBOLS

12.1.1
Graphical symbol


13.
PRODUCT LIST
	Product code
	PACKAGE
	REVISION
	MARKING

	ROP 101 1341/3C
	SOP - 16W
	R1A
	1341_3R1A

	ROP 101 1341/4C
	TSSOP - 16
	R1A
	1341_4R1A


14.
REVISION RECORD
Rev.
Description

A
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GND





OUT1





OUT2





PGND





STOP BIAS





OSCILLATOR





UFF





RT





100%





UFL





200k





R





6.67R





E/A





E/A





CL/A





PWM





PWM





INV.





1





1





LIMIT





D





Q





Q





Q





R





S





5V





0.1V





0.6V





6.5V





GND





OUT2





PGND





OUT1





V9





UCC





OVP





UFF





RT





EP





EN





COMP





CLN





LK





ILIM





STOP BIAS





BANDGAP REFERENCE�BIAS REFERENCE





5V





Q





R





S





0.1V





200k





0.6V





100%





OSCILLATOR





UFF





RT





UFL





PWM





LIMIT





PWM





INV.





1





D





Q





Q





20k





E/A





REF - ok





Temp - ok





UFF - ok





E/A





CL/A





PEAK





1





6.5V





6.67R





R





8





7





6





5





4





3





2





1





16





15





14





13





12





11





10





9





RCM





UA





UB





AMPLITUDE





TIME





OUT1





W1





W2





S1





UFF





UOSC





T1





I LIM 





T2





T = 200*103*C1





Umin





U





( UFF )





RCM





Uosc





S1





Out1





Out2





U





U
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