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ANB8091, AN8091S

Overvoltage Protective Circuit Incorporated Switching Power Supply

n Overview ANS8091 Unit: mm
The AN8091 and AN8091S are equipped with various pro-
tection functions such as from overcurrent and overvoltage, i 216
which can raise the reliability of the power supply, realizing the 2 15 9
high-speed control up to 500kHz. 3] [T 14 T
% 4] 113 3
m Features g 5 [T 12
» The PWM control frequency of up to 500kHz and miniatur- 60 [ u
ization realized. 7 10
* The power MOS FET of large capacitance directly control- ‘ 119025
lable T _‘ :
* Built-in overcurrent protective function for two systems of 5240.25 3.05:0.25
positive side detection and negative one, and intermittent
operation function for protection when overcurrent condition JAP&
proceeds further
* ON/OFF function allowing the power supply to be started or
stopped by the external signal, and current control function DIPO16-P-0300D
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Number in[] is Pin No. for AN8091S.
m Absolute Maximum Ratings (Ta=25"C)
Parameter Symbol Rating Unit
Supply voltage Vee 31 \%
Collector terminal alowable applied voltage Vc 31 \%
Maximum continuous output current | omax +150 mA
Ton terminal alowable applied voltage ITon -1 mA
Torr terminal allowable applied voltage ITore -1 mA
Power dissipation Tas25°C Po ANEGSL 1736 mw
ANB8091S 1500
Allowable joint temperature T 150 °’C
Operating ambient temperature Topr —30to +85 °C
Storage temperature Tag —55to +150 °C

Note) For surface mounting on the glass epoxy board (50 x 50 x 0.45mm)

®m Recommended Operating Range (Ta=25°C)
Parameter Symbol Range
Operating supply voltage Vee Stop voltage to 30V
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m Electrical Characteristics (Ta=25°C)

Parameter Symbol Condition min typ max Unit

Operation start voltage Ve (sart) 15.2 16 17.2 V
Operation stop voltage V cc (stop) 9 10 10.9 \%
Voltage difference between operation start and stop DVcc DV =V e sty —V cc (stop) 5 6 7 \%
Pre-start circuit current (1) lcoLa Vcc=14.5V 50 100 120 pA
Circuit current (1) lccor V=11V (Start Condition) 10 15 21 mA
Circuit current (2) lccoz V=30V 10 15 21 mA
OFF-time circuit current (1) lcctore V=14V 50 100 120 pA
OFF-time circuit current (2) lcc2 oFF V=25V 0.95 15 19 mA
Timer off operation circuit current (1) lecier V=14V — 190 270 HA
Timer off operation circuit current (2) lecaer V=25V 0.95 155 2 mA
OVP operation circuit current (1) lcciove Vcc=9.5V 215 280 380 pA
OV P operation circuit current (2) lccz2ovp V=25V 13 2 3 mA
ON/OFF terminal H threshold voltage V/ THH ON/OFF 21 26 31 \Y
ON/OFF terminal L threshold voltage VTHL onioFF 19 24 29 \%
ON/OFF terminal hysteresis voltage DV 1H onvore 0.1 0.2 0.3 \
Output 0% duty FB current Ir8 MIND V=18V —2 -15 -1.1 mA
Output maximum duty FB current IF8 MAXD V=18V -09 | -055| -04 mA
FB current diifference between output 0% and maximum duty Dles Dleg=Ilrs mino = F8 MaxD -1.35 | -0.95 -0.7 \Y/
FB terminal voltage Ves leg=—0.95mA 4.6 5.6 6.8 \%
FB terminal discharging current IFB Res 1 3 — mA
OVP terminal threshold voltage V1Hovp 12 14 1.6 \Y
OVP terminal input current linove Vove=5V -05 0 0.5 pA
OV P release supply voltage Vecove 6 7 8 \%
Power supply stop voltage OV P release supply voltage DVccovp DVccovp=Vcestor—Vecovp 0.65 13 — \Y
Timer frequency frim 0.27 0.44 0.6 Hz
Timer charging current (1) lcHitm -180 -125 -80 MA
Timer OFF/ON timeratio Grim 2 8.3 11 —

CLM-terminal threshold voltage (1) V1h1oim- 215 —200 | -185 mv
CLM-terminal out-current lout cLm- -170 -125 -90 HA
CLM* terminal threshold voltage (1) V1H1cLm+ 185 200 215 mvV
CLM* terminal out-current louT cLm+ -270 —200 | -140 HA
Oscillation frequency (1) fosr Egg'&% Ro=20kQ), 185 | 200| 215 | kHz
Duty ratio (1) Gourvi E;ig(';{,é Re=20kQ, a7| 49| 51| %
Oscillation waveform upper limit voltage Vosch 4 4.4 4.8 \Y
Oscillation waveform lower limit voltage VoscL 18 2 22 Y,
Oscillation waveform voltage difference between upper and lower limit DVosc 22 24 2.6 V
CLM operation oscillation frequency (1) | fosciv &zg'&%’ Vv 185 | 200 | 215 | kHz
CLM operation oscillation frequency (2) foscave &jgggg’ 52;22?79' 10| 124 | 141 | KkHz
CLM operation osillation frequency (3) foscave Eig&% 52;%05\52 ' 20 25 32 | kHz
Timer operation start V¢ voltage Vinmim 27 3 3.3 vV
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m Electrical Characteristics (cont.) (Ta=25°C)

Parameter Symbol Condition min typ max Unit
Pre-circuit current (2) Noe lecL Vcc=145V,-30°C<Tas85C 40 100 160 HA
Timer charging current (2) Neted) lcHzTiM V=33V, Ta=-5C 95 130 185 MA
Timer charging current (3) Neted) lchaTiM Ver=3.3V, Ta=85C 75 100 145 HA
CLM- termina threshold voltage (2) Noted VTh2 cLm- —30°C<Tas 85°C -215 —200 | -185 mvV
CLM-terminal delay time Noted Teo cm- 190 | — ns
CLM* terminal threshold voltage (2) Nete Vimzem+ | —30°C<Tasg 85C 185 200 215 mvV
CLM* terminal delay time Neted TeocLm+ 190 | — ns
Oscillation frequency (2) e oz | Qpar SoCeTasasc | 18| 20| 215 | Kz
Oscillation frequency (3) Need foscs Eiiéé';?’f%ofcz:o'g‘%gssoc 462 | 500 | 538 | kHz
Duty ratio (2) Noed Gourva &zgg& ?;?gg%é = 46| 49| 52 %
Duty ratio (3) Noed Gputys Eiég;%_%;éog .%’S 85°C 44 49 54 %
FB termina voltage Noted Res 500 | — Q
Ton terminal voltage Neted Vron Ri=17kQ 441 — \4
Torr terminal voltage Noed Vrore R=20kQ 36| — \Y
Output voltage rise time Noe) Giise Under no load 5| — ns
Output voltage fall time Noted) Gral Under no load 40| — ns
Note1) These are design reference values, not guaranteed values.
m Precautions on Use (Ta=25"C)
Parameter Symbol Rating Unit

Peak output current | opeak +2 A

Ve terminal allowable applied voltage Ve Ve \

ON/OFF terminal allowable applied voltage V oniore Ve \

CLM- terminal allowable applied voltage Veim- +4 \

CLM* terminal allowable applied voltage Veim+ -03,4 \%

QOVP terminal allowable applied voltage Vovp Vee \%

FB terminal allowable applied voltage Ves 0, 10 \%
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m Pin Descriptions

Pin No.
Symbol Terminal description
DIL | SO

1 1 Ve Termina applying the supply voltage to the output transistor.

2 2 Vour Output terminal for IC. It drives the bipolar transistor.

3 3 Vout-com | Ground terminal for the output transistor.

4 4 Ve It detects the average level of output pulse and performs the timer control and duty control for the output.

5 7 ON/OFF | IC turning ON/OFF terminal. “H” to stop the |C (output “L"), “L"to operate the IC.

6 8 OVP It detects the overvoltage to stop the IC. The stop condition is kept.

7 9 NC

8 10 F/B Terminal for current-feedback of power supply output.

9 11 Ton Terminal for connecting the resistor which determines the inclination of internally oscillated triangular wave during the charging period.
10 12 Cr Terminal for connecting the capacitor which determines the frequency of internally oscillated triangular wave.
11 13 Torr Terminal for connecting the resistor which determines the inclination of internally oscillated triangular wave during the discharging period.
12 14 Cr Terminal for connecting the capacitor which determines the frequency of timer control.

13 17 GND Ground terminal for the signal system.

14 18 CLM- | Overcurrent detection terminal for the negative potential side.

15 19 CLM* | Overcurrent detection terminal for the positive potential side.

16 20 Vee Terminal applying the supply voltage. It detects the start voltage and stop one.

— 5 | FIN (GND)| Termina which isdirectly connected with the IC chip. It has double function as radiator and ground terminal.

— 6 | FIN (GND)| Termina whichisdirectly connected with the |C chip. It has double function as radiator and ground terminal.

— 15 | FIN (GND)| Terminal which isdirectly connected with the IC chip. It has double function as radiator and ground terminal.

— 16 | FIN (GND)| Termina which is directly connected with the IC chip. It has double function as radiator and ground terminal.
m Timing Chart

’Under normal operation ‘
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’ Under current-limited operaiion‘ Note 1)

4.4v
18v

Timer control start

1
1

. o £51

" - I e T el el satete ot isleietuintatols Rgigle

v 1

' :

! 1

"\\\ 4

' Y 0, G o 2Oy s

: L

: s

: V. T e |

L 1AV

1 ' [

1 T m.

: tls

h s

1 ' d

1 1 sl k- L-----——-— - -8B} - - - === =] === =

L 1 &

' ; m)

" 1 ]

P 1 R S SCRq WU ) G

! L g

L ! NI =

| (] g U AN N - T T

: I 5

' [ E-I-

1 " B S A

1 v | E 2 o) [ )

' - m m . .mw g g m
NE E £ 5 |8 SEIREE 2 S 2
Lzl |8 S S S€e 2 L @ o ®

= B 5 = 4 ] = s
25l |2 T T 35 = £ 8> |9 £ £ Z
kO 5 E W W o) Q s 1= @w 1S IS o
zl |85 s = 5% g 6 85 5 5 g
8 ] = = O = =
R © + | S 2 z = - 5]
SREE s s L= o] > g 5
<) _ ° £ ]
= o= | c =
= o O =) (= >

|

-0.2V)

-<

Panasonic

B e o ok o o o  m omom deomo

’ Note2) The Torrmax) control and timer control work under current-limited operation (CLM + 20.2V, CLM
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Under timer-controlled operation ‘ Note 3)
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’ Note 3) Even under the timer-controlled operation, the OFF time of OSC (V our) is controlled by the Toer (max) control.
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m Technical Description on PWM Control 1C for Switching Power Supply Using the Primary Side Control Method

1. Overview

The AN809Y/S is a control IC suitable for the switching
power supply using the primary side control method.

The control frequency can be set up to 500kHz, and the
power supply can be miniaturized. Since the output current
drive capability is large (its absolute maximum rating is+2 A
peak), even the power MOS FET with large capacitance can
be directly driven. Moreover, the pre-operation current is
very small, 100pA. For the overcurrent protection function
which limits the pulse current at overcurrent, two circuits are
built in : One of them is dedicated to the positive voltage
detection and the other is dedicated to the negative one. Thus,
the AN8B09L/S is provided with various functions which are
not built in the conventional ICs. In addition, the above built-
in functions are mainly for the protection.

2. Features

1) The totem pole method is used in the output block. The
output current drive capability islarge : Its absolute maxi-
mum rating is +2A (peak).

2) It can operate at the frequency of up to 500kHz. The out-
put rise time is 50ns and the output fall timeis40ns: The
high-speed operation is ensured.

3) The pre-operation current is small (100pA).

4) For the overcurrent protection function which limits the
pulse current, two circuits are incorporated : One of them is
dedicated to the positive voltage detection and the other is
dedicated to the negative one. Detection voltageis +0.2V.

5) It has the frequency variable function, which ensures the
overcurrent protection.

6) It has the function which suppresses the secondary side
output short-circuit current, alowing it to be decreased
1/8 time the overcurrent set value.

7) It has the output ON/OFF function and the overvoltage
protection function.

3. Specifications

1) Supply voltage: 31V (max.)
2) Operdtion start voltage : 16V (typ.)
Operétion stop voltage : 10V (typ.)

3) Pre-start operation current : 100pA (typ.)
Operation start circuit current : 15mA (typ.)

4) Oscillation frequency : 500kHz (max.)
5) Absolute maximum rated output current : +2A (Peak)
+150mA (continuous)

6) Overcurrent protection detection voltage : +0.2V (typ.)

(Two circuits respectively for positive voltage detection and negative one)
7) Output ON/OFF control voltage
22.6V (output off)
2 2.4V (output on)
8) Overvoltage protection detection voltage :

1.4V (typ.)

4. Application Equipment
Switching power supply of feed forward type
Switching power supply of flyback type

5. Overview of Each Block and Its Operation Description

5.1. Operation Start/Stop Circuit Block

The ANB091/S starts operation with the current from the
capacitor and bias which are resistance-divided from the
power supply line. After operation start, it receives the bias
supply from the auxiliary winding.

The pre-start current is used to determine the condition
before operation start. Since the output terminal is kept to “L”
level, malfunction due to leak current from the power MOS
FET is prevented. Since its value is decreased to 100pA, loss
of start resistance can be suppressed. The range of dispersion
is narrow, thus the accuracy of operation start input voltage
can be raised.

The hysteresis width of the operation start voltage and stop
voltage is set wide (6V). The input capacitance can be down-
sized and the malfunction due to ripple can be prevented.

(Setting the constant)

Np
R1

Vo
lec R
AC n—

ANB8091/S

l’ Vee iRz [ C

[Fig.1-1]

x

Required parameters

- |C operation start voltage : Vcc (sar
- |C stop voltage : Vcc (sop)

- 1C pre-start voltage : lcc.

Operation start voltage Vi sa) :
R1
Vingay = Ve san (1 + R2 ) +Rllca
(-1

Operation stop voltage Vn (sop) : |
1 Abnormality

Np
IN(stop) = —— = !
Vi (sop) (Vee won—Vo) .
(1-2) '

[Fig.1-2] Output Voltage (Operation Stop)

However, unless Vin sat > Vin sop) » the abnormality of the
output voltage as shown in Fig.1-2 can occur at operation
start/stop.
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[Operation start/stop voltage]

When the operation start voltage (16+1.5V) and stop volt-
age (10£1V) of the AN809L/S are set, the following should
be considered :

When the primary side input voltage V) is set to the range
from 85 to 135V, the IC stop voltage Vi sop) iS Set 75V, tak-
ing the margin into consideration. Therefore, the (1-3) is
obtained from (1-2) :

Ne . Ve _ggy (1-3)
N B VCC (stop) _VD
If the above setting is made and V /A% = 135V, the voltage
applied to the IC V £&* and the voltage of “H” level of the
output pulse applied to the MOS FET gate are:

N

VI VIV — 198V (1-4)
B

VS0t SV ee: —2Vee ~Veen ) =182V (1-5)

If the above setting is made and the withstand voltage
between the MOS FET gate and source is £20V, the margin
isinsufficient.

The above consideration uses the premise that the stop
voltage is set to 10V. If this stop voltage can be decreased,
the problem on insufficient withstand voltage of the MOS
FET Vgss will be removed. However, “H” level voltage of
the Output pU|Si‘ \V gfﬂ H) when Vee=Vce (stop) is:

V 00T ¢ = Ve son —2Vee—Vee () = 8.4V

Therefore, when the margin is alowed for, the above stop
voltage can not be decreased under the present situation.

Form the above review, we should conclude that the with-
stand voltage between the MOS FET gate and source of
+20V is insufficient. We recommend that the product with
withstand voltage of +25V be used.

5.2 Oscillation Circuit Block

The oscillation waveform of the AN8091/S is triangular,
and the value of charging/discharging constant current
depends on the external resistance.

Fig.2-1 shows the oscillation waveform and output oscilla
tion. For the oscillation waveform, the constant current
charging time is a period when the output can be set “H” and
the constant current discharging time is a period when it can
beset“L.”

PWM
control

Output waveform Oscillation waveform

| |
|
l ! l
I On-period . Off-period !
[Fig.2-1]

Fig.2-2 shows the schematic diagram of the oscillation cir-
cuit. The charging current depends on the external resistance
Ron. On the other hand, the discharging current consists of
the current of constant current source which depends on the
external resistance Rorr and the current 1/6 time the charging
current. It is provided so that the maximum value of OFF
period could be set to the value 1/8 time the ON period when
the OFF period of the oscillation waveform is continuously
extended under the cycle control described in the below.

Charging current
=len
Discharging current

loch

lc
=lo+

[Fig.2-2]

5-2-1. Under Constant Operation
The ON-period and OFF-period of the oscillation wave-
form during the constant operation are given :

RON . CF N AVOSC

Ton= 0 vy . (2-1)
Cr - AVosc
Torr= 2-2
vl Vrorr . Vron ( )
Rorr  16Ron
Therefore,
Viorr  VrTon Ron
T= + + Cr - AV 2-3
{( Rorr 16Ron Vron } ; o (29)
16 Vrorr - Ron
OMAX =1~ a= 2-4
17+ 16 a ( Vron - ROFF) ( )
Where,
Ton : Charging period of oscillation waveform
Torr : Discharging period of oscillation waveform

AVosc : Voltage difference between upper and lower limit of
oscillation waveform
AV osc=VoscH—VoscL
Vion : Termina voltage of Ton
Vron = 4.4V
V1orr Termina voltage of Tore
Vrorr 3.6V (Under constant condition)

T : Oscillation frequency
fog:;::uT

S MAX - Maximum time ratio determined by oscillation waveform
6 MAX:TON/T
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[Fig.2-3] Oscillation Waveform and Output Waveform

5-2-2. Under Overcurrent Cycle Control and Intermittent
Operation

For the overcurrent cycle control function and the intermit-
tent operation functions, refer to the description provided in
another section below.

This section describes the oscillation waveform when these
functions are activated.

When they are activated, the OFF period of oscillation
waveform is extended in inverse-proportion to the terminal
voltage of V. At this time, the V terminal voltage (Vg) and
the Torr terminal voltage have the following relationship :

VE= Vrorr + VE (offset) (2-5)

Moreover, the relationship shown in Fig.2-4 is kept
between Ve and Ve (oftse)

VE (offset)

04V | == == —— ===

02v | _ _

0.2v Ve
[Fig.2—4]

The above means that 0.4V of offset is provided between
the Ve terminal voltage and the Tore terminal voltage. There
is an area where the offset amount is decreased, correspond-
ing to decrease of Ve terminal voltage, and Vroer 0 when Ve
termina voltageis 0.2V. Therefore, in the same way as (2-1),
Ton and Torr are given asfollows::

Ron - Cr - AVosc

Ton= —ov* &F Vo 26
oN Voo (2-6)
Cr - AVosc
Tore= (2—7)
OFF VE—VE (offset) + V1on
ROFF 16R0|:|:

0) When V= 0.2V

Torr= —T
OFF 16 ON

Fig.2-5 shows the relationship between the Ve terminal
voltage when & MAX = 0.5 and the oscillation frequency
extension power :

UptoVee

Overcurrent cycle control start

Intermittent operation start

Maximum extension
power (178 MAX)

Terminal Voltage Ve
w

o 1 2 3 4 5 6 7 8 (Powe
Oscillation Frequency Extension Power
[Fig.2-5]

5.3. Overcurrent Protection Circuit Block

The overcurrent protection circuit of the AN8091/S is
intended to control the peak value of the primary side switch-
ing current for each cycle. (Refer to Fig.3-1.)

By ensuring the overcurrent upper limit, the output overcur-
rent limitation and the control such as for the switching
device current transient condition can be both achieved.

(3-1-a, CLM*)

Detectionvoltagelevel — — = — —— — — - - - - - - -—200mV
(—200mV) ﬂ ”
CLM + termina ' 1t 1t ov
voltage waveform _ _ — P —— g - = -—Ve
Output voltage ﬂ IT
waveform — oV
(3-1-b, CLM")

CLM-terminal ov
voltage waveform
Detection voltage level — — — — - — - - - - - N - - - —200mVv
(—200mvV) _ _ A V00
Output voltage
waveform —ov

[Fig.3-1]

Moreover, the detection voltage is set low (x200mV, typ.)
to decrease the loss of detection resistance and realize the
detection by the sense MOS FET.

If the negative potential side is detected, the detection accu-
racy will be further improved and influence by noise will be
able to be minimized.

(Setting the constant)

The switching current waveform has irregular elements. In
order to prevent wrong detection due to these irregular ele-
ments, filter is required. The application example is shown in
Fig.3-2. The time constant of thisfilter is:

_C-RL-R2 @

T=
R1+R2
[Fig.3-2] 1 To secondary side
CLM Application Example through current
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Either of the CLM* terminal and the CLM- terminal has
flowing-out current of about 100 to 200pA. Fix the R1 to
100Q. Compensation is required to cover the height of irreg-
ular element of C and R2.

Non-transparent conductive resistor should be used for R1,
R2 and detection resistance R.

Irregular element covered with time constant

[Fig.3-3]

5.4 Overcurrent Cycle Control Function Block (Ve Control
Function)

As described in 5.3, the higher the frequency becomes, the
more the overcurrent protection suffers from decrease of con-
trol range due to response delay. It means:

1. Delay produced by the time constant of filter for pre-
venting the noise malfunction of the overcurrent detec-
tion block.

2. Delay of control I1C itself

3. Turning off time of the switching device

By the above factors, the ON-period which is minimum-

controllable is limited to approx. 0.2 to 0.15us, producing the
areas where control can not be achieved (Refer to Fig.4-1).

Limitation

0A

Minimum ON-width
[Fig.4-1] Primary Side Current Waveform

In order to remove the above problem, the AN809L/S
incorporates the function which makes the oscillation fre-
quency variable for extension, corresponding the overcurrent
condition. The following shows why the above function can
realize the extension of control range :

Out of control

Limiation _ _ ____ _ _____________ -

Frequency variable

Ton (Time ratio) (DC)

m N '
oV o —

L~ re )

[Fig.4-2] Primary Side Current Waveform

[Feed Forward] Eo=DEn }
[Flyback] Eo= % En
(D=Ton/T ; Timeratio) (4-1)

The above represents the input and output generally (Refer to
Fig.4-3). The above relationship can be kept even under the

overcurrent dropping condition.
(Ve=4V)

S
o)
g Dropping voltage
>
5 .
g P
) -,
O . 7’ <
R (Ve=3V)
e
Output Current (A)

[Fig.4-3] Power Supply Output Dropping Curve

Therefore, when the output voltage reaches OV under over-
current condition, time ratio D should be decreased toward 0.
However, since ON period Ton has minimum limitation as
described in the above, time ratio D is decreased toward O by
extending the oscillation frequency T, attempting to satisfy
(4-1).

This overcurrent cycle control function works by the output
voltage level which is monitored by the Vg terminal. The Ve
termina detects the dropping voltage under the overcurrent
condition of power supply output and performs the following
function switching according to its level :

1). 4V (typ.) < Ve termina voltage
O Overcurrent protection function
2). 3V (typ.) < Ve terminal voltage < 4V (typ.)
O Overcurrent cycle control function (Vg control)
3). Ve terminal voltage < 3V (typ.)
O Overcurrent cycle control function (Vg control)
O Intermittent operation function (timer control)

When the overcurrent is detected (CLM* side or CLM-
side), if the Ve terminal voltage decreases under 4V (typ.), as
described in Item 2-2 Tore terminal voltage keeps the follow-
ing relationship :

VE= Vrorr + VE (offsa) (4-2)
Therefore, the Tore period is extended, corresponding to
decrease of Vg terminal voltage (Refer to Fig.2-5). This proc-

essisshown in Fig.4-4.

Then, the description shiftsto Ve terminal setting.
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VOUT
waveform

v

Ve waveform
ov

Ce
waveform

[Fig.4-4] Ve Terminal Voltage, Oscillation Waveform
and Output Waveform

[Setting the V¢ terminal]

Ve terminal voltage should set to 5to 4V.

When it is too high ; O vershoot could occur in the primary
side control current at power-on or
short-circuit of output.

O Or, timer start point is lowered.

When it is too low ; O Oscillation is easy to occur at timer
start point.

O Or, timer start point is raised.

These can be utilized positively.

« For AC-DC power supply, it isimpossible from the view of

insulation requirements to monitor the power supply output

directly. It should be produced simulatively by using the fol-
lowing methods.

* Feed forward method

The voltage in proportion to the power supply output volt-
age can be obtained, if the IC output pulse voltage is aver-
aged by using the following three facts : The IC supply volt-
age Vcc changes in proportion to the input voltage V. The
IC output pulse voltage determines the time ratio (D). The
peak voltage isin proportion to the Vcc.

VecoVin Assuming Ve=DVcc,
E|N00V|N iEoOOVCCOO i Then,
Eo=DEn OVeo Eo

The Ve termina is set as shown in Fig.4-5.

R=15kQ
C=10000pF

The above condition is optimum. The setting equations are as
follows:

VE=Vour X [Ve voltage valug]

Ton Ve voltage
ripple value

DV =Vp(l—e_ RC )

DV _Ton _
V. =1-e TRC 501—005

* When the V¢ terminal voltage is set lower than the stand-
ard value, the circuit as shown in Fig.4-6 should be used.

* Reversely, when it is set higher than the standard value, the
circuit as shown in Fig.4-7 should be used.

* |f the Vour voltage waveform is distorted due to load con-
nected to the Vour output, the output circuit should be
modified to the circuit shown in Fig.4-8.

Vour Vour

C

1 il

[Fig. 4-5] Standard [Fig. 4-6] Set Lower

Vour Vour

C C

it +

[Fig. 4-7] Set Higher [Fig. 4-8]

* Flyback method
When the |C supply voltage Vcc is supplied from the flyback
voltage, the following expression is made :

Veco Eo
Then, inputting the divided V¢ voltage to the Ve terminal,
the following relationship can be produced :

Veoo Eg

Vour

Ve

5.5. Intermittent Operation Function (Timer Control Function)

When the overcurrent is detected from the CLM* or CLM-
terminal, and the monitor voltage of output voltage which is
inputted to the Ve terminal is decreased under 3V (typ.), the
intermittent operation (timer operation) starts. The intermit-
tent operation suppresses the effective current in the secon-
dary side by the following procedures :

The capacitor which is connected to the CT terminal is giv-
en the triangular oscillation by :

Charging : 125pA

Discharging : 15pA

Hysteresis width : 6uA (upper limit8V (typ.)

lower limit2V (typ.))
And the operation cycle, which consists of operation for
charging time and stop for discharging time, is repeated (Re-
fer to Fig.5-1).

The above operation decreases the burden on the second
rectification diode and the load, and suppresses the |oss.
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: IC stop :

Timer cycle: Timer

1

| timer
ch

1

| timer
d-ch

Ttimer= CT (V E{mer -V Emer ) <

)

. I
1C operating

[Fig.5-1] Timer Waveform

However, the following expression must be satisfied :

This operation can be effective particularly under the over-
load condition of one output of multi-output power supply.
[Setting the constant]

CT (V:j'mer _Vﬂmer)

Power supply risetime < i
ch

(Parameter) /= Timer terminal charging current : | 5™ =125A 0.12sec when
» Timer terminal discharging current : | 4T =15pA Cr=4.7uF
« Timer waveform upper limit voltage : V {™=8v
« Timer waveform lower limit voltage : V {™=2V
 Timer operation : Operating : Stop=1: 8
[Feed Forward Application]
0 * a —©
XC ﬁ I Vour1
Vin .
O
o oz fr—
IS ——
%
21 1 N - hi1d Vourz
ANB8091 é %m
4 5 —»
314 13 159101112 8 6 7

TLL

H

T

N
N

IME

]
uﬂ i F/B

A

Those pin numbers are for the AN8091 (DIL type).

J ﬁ\—gowow
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[Flyback Application]

Vin .
o m
AC
I 1 m Vour
OVPF/B | Vcc
ol 16
5
ANB8091 I ‘ ©
)
4 51
314 1315910111286 7
«/vwbvt _L
- MiE

Those pin numbers are for the AN8091 (DIL type).

[Feed Forward Application]
o W
AC L
m
1
E{}—'\Nv 2 Vour e Ve Veo16 % %
ERE!
Ve CLM- GND CLM+ Tor Ce T cONgovFlf g
_ + |
1% 3 14 13 15 1110 & 12 _6FH
] - ‘ T “}rove
FHHw el o] ]t
Iz ¥ FIB
i T JE—
3 S S >} #7ONIOFF
Those pin numbers are for the AN8091 (DIL type). N ler

[Terminal treatment when some functions are not used]
The following shows the terminal treatment when some functions are not used. In order to avoid the influence by noise, the termi-
nal should be out of the open condition.
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[Terminal treatment when some functions are not used]
The following shows the terminal treatment when some functions are not used. In order to avoid the influence by noise, the terminal
should be out of the open condition.

ANB8091

Ve  ON/OFF

To MOS FET gate

T

m Pin Function Descriptions

msﬁgl Symbol Treatment

4 Ve M aintain its voltage in the range from the Vg control start voltage (4av) to the Vcc. However, the Ve control and
timer control should not be used and only the overcurrent protection function should be used.

5 | ON/OFE M _ai ntain its voltage l_mder the V11 (oniorr) (8pprox. 2.8V) .
It is the most convenient and easy to drop to the GND.

6 oVP M _ai ntain its vol tage under the V1 (ove) (@pprox. 1.4\_/) . - _ _
It ismost convenient and easy to drop to the GND. Particular care should be taken because it is very weak against noise.

8 F/B Maintain its voltage in the range from 7V to the Vcc.

12 cr Maintain its voltage in the range‘from 0 to 7V. Since the current of approx. 125pA flows out, set the terminal
impedance low. It is most convenient and easy to drop to the GND.

14 | cLm- Maintain its voltage in th_e range from Vry M- (approx.—_O.ZV) to 0.3V. Since the current of approx. 130pA
flows out, set the terminal impedance low. It is most convenient and easy to drop to the GND.

15 CLM* Maintain its voltage in the range from — 0.3V to V4 cuw+ (approx. — 0.2V) . Since the current of approx. 200pA

flows out, set the terminal impedance low. It is most convenient and easy to drop to the GND.
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Request for your special attention and precautions in using the technical information and
semiconductors described in this book

(1)If any of the products or technical information described in this book is to be exported or provided to non-residents, the laws and
regulations of the exporting country, especially, those with regard to security export control, must be observed.

(2)(The technical information described in this book is intended only to show the main characteristics and application circuit examples
of the products, and no license is granted under any intellectual property right or other right owned by our company or any other
company. Therefore, no responsibility is assumed by our company as to the infringement upon any such right owned by any other
company which may arise as a result of the use of technical information described in this book.

(3)The products described in this book are intended to be used for standard applications or general electronic equipment (such as office
equipment, communications equipment, measuring instruments and household appliances).

Consult our sales staff in advance for information on the following applications:

« Special applications (such as for airplanes, aerospace, automobiles, traffic control equipment, combustion equipment, life support
systems and safety devices) in which exceptional quality and reliability are required, or if the failure or malfunction of the prod-
ucts may directly jeopardize life or harm the human body.

* Any applications other than the standard applications intended.

(4)[The products and product specifications described in this book are subject to change without notice for modification and/or im-
provement. At the final stage of your design, purchasing, or use of the products, therefore, ask for the most up-to-date Product
Standards in advance to make sure that the latest specifications satisfy your requirements.

(5)['When designing your equipment, comply with the range of absolute maximum rating and the guaranteed operating conditions
(operating power supply voltage and operating environment etc.). Especially, please be careful not to exceed the range of absolute
maximum rating on the transient state, such as power-on, power-off and mode-switching. Otherwise, we will not be liable for any
defect which may arise later in your equipment.

1 Even when the products are used within the guaranteed values, take into the consideration of incidence of break down and failure
mode, possible to occur to semiconductor products. Measures on the systems such as redundant design, arresting the spread of fire
or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products.

(6)[Comply with the instructions for use in order to prevent breakdown and characteristics change due to external factors (ESD, EOS,
thermal stress and mechanical stress) at the time of handling, mounting or at customer's process. When using products for which
damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages.

(7)[This book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of Matsushita
Electric Industrial Co., Ltd.
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