TOSHIBA TA1307P/PG

Toshiba Bipolar Linear IC - Silicon Monolithic

TA1307P/PG
Standby Power Controller IC

The TA1307P/PG is a switching power controller IC that is designed for
standby power control in low power systems

The TA1307P/PG makes it possible to build of a low power supply system that
provides power using intermittent pulse control of the external FET (switching
element).

The TA1307P/PG is optimal for low power consumption standby power control DIP8-P-300-2.54A
applications such as in televisions, computer monitors, video cassette recorders Weight: 0.5g (standard)
and fax machines.

Notes : TA1307PG is lead free

Features

B Intermittent mode PWM output

m  Overcurrent protection for power MOSFET driver

B UVLO (Under Voltage Lock Out)

B OVLO (Over Voltage Lock Out) latch function equipped
OVLO On/Off toggle
OCL (Over Current Limiter)

B |C active/IC inactive toggle

B Compatible with wide range of voltage (85 to 264 V)
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RESTRICTIONS ON PRODUCT USE 000707EBA

o TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

e The products described in this document are subject to the foreign exchange and foreign trade laws.

e The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other
rights of the third parties which may result from its use. No license is granted by implication or otherwise under
any intellectual property or other rights of TOSHIBA CORPORATION or others.

e The information contained herein is subject to change without notice.
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+ Operation Diagram (Figure 1)
3V (fixed)
= FB comparator's upper limit DC
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~2.5V (fixed) = FB comparator's lower limit DC
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output

Enlarged View
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TOSHIBA TA1307P/PG

The TA1307P/PG is optimally designed for building low power supply systems that can intermittently feed power to the power
transformer in order to supply a stable voltage feed (even during low load conditions) by intermittently outputting the IC's switching

control pulses.

The TA1307P/PG's switching control pulse's intermittent timing is determined by the power system's output ripple level. Pin 4,
which monitors the power output voltage, is connected to a comparator. The comparator's reference voltage contains hysteresis.

The IC's internal reference voltage is fixed at 3 V/2.5 V.

In order to stabilize the output power's DC voltage, the output voltage is detected and feedbacked to the IC's Pin 4 (FB IN pin).
When Pin 4's voltage starts to rise above the voltage generated internally by the IC (3 V), Pin 7's (Pulse Out) switching control
pulse is terminated and intermittent pulsing is commenced. Since the power transformer is not controlled during intermittent pulsing,

energy is no longer supplied to the power output, which results in the power output DC voltage dropping.

When the output DC voltage drops below the voltage generated internally by the IC (2.5 V), Pin 7's (Pulse Out) switching control
pulse is output (which in turn ends the intermittent pulsing cycle), the power transformer kicks in, energy is supplied to the power

output, and the output DC voltage rises. Through repeating the above, the TA1307P is able to achieve intermittent power supply.

The following is an example of a ripple level calculation.

With the output DC voltage as Vout and Pin 2's voltage as Vref:
Vout = Vz + VF + 1/CTR x R2/R1 x Vref
*CTR = Ic/IF
*Z=IF +1S

For example, R1 =10 k2, R2 = R3 =1 kQ, CTR=1, Vz=3.9V, VF = 0.7V
However, if Vref (lower limit) = 2.5 V (fixed), Vref (upper limit) = 3 V (fixed),
Vout will be as follows:

Vout (lower limit) = 4.85 v

Vout (upper limit) = 4.9 v

Thus, the ripple will come to 0.05 V.
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Vout

FB comparater

FB
MLt

Vref 2.5V/3V

s

Figure 2 - Output Ripple Voltage Configuration Schematic Diagram

The TA1307P/PG is equipped with an internal oscillator to obtain output pulses. The output pulse's oscillation frequency can be
configured by the external resistor connected to Pin 2 (FREQ. SET), and obtains approximately 50% the duty of pulses output from

the circuit.

The oscillation frequency can be extrapolated as follows:
f=i/2CV [Hz], I =1[V]+ R+ 10
(7[V] is the pin current, R is the external resistor. 70 is the current ratio, which shows the relationship of reducing Pin 2's
current to one tenth to produce the 50 pF capacitor's charge/discharge current.)
C =50 [pF] (internal capacitor tolerance)
V = 2 [V] (oscillation amplitude)

Thus, when an external resistor of 20 kQ is applied to Pin 2, the frequency will be 25 kHz.
In addition, TA1307P/PG has the following the protection circuit functions:

® Uses Pin 5 (OCL) to detect any overcurrent in the MOSFET connected to Pin 7 (Pulse Out). In an overcurrent  state,
the output pulse will be forced low.

® If an sink current of the normal 40 mA or higher is fed to Pin 7 (Pulse Out), the output pulse will be forced low.

® If Pin 1's (Vcc) power voltage goes higher than 12 V, the output pulse will be forced low.

® The UVLO function starts the circuit when the voltage goes over 7 V and stops the circuit if voltage drops below 5 V.
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PIN CONNECTION (TOP VIEW)

Vcce (1] - 8] GND2
FREQ.SET [ 2| 7] Pulse OUT
Standby SW [ 3| 6]  GND1
FB IN (4 5 ] OCL

Please use a product that has + 2% accuracy for
Pin 2's (FREQ. SET) external resistor.
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Maximum Ratings (Ta = 25%

Characteristics Symbol Rating Unit

Power supply voltage V ccmax 14
Maximum supply voltage of | Vinmax Vce+0.3
each pin
Minimum supply voltage of | Vinmin GND-0.3 \Y,
each pin
Power dissipation P Dmax 817 mW

(*Note 1)
Operating temperature | Topr -25 ~ 85 °c
(*Note 2)
Storage temperature Tstg -55 ~ 150 K

(*Note 1) 11.2 mW is derated for each degree Celsius when Ta = 25°C or above.

(*Note 2) The temperature range in which the IC is designed to run without problem related to temperature.

Power Dissipation (mW)

817
425
0 25 85 150
Ta (°C)
Figure 3 PD —Ta Curve
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Recommended Operating Conditions

Characteristics Pin No. Min Typ. Max Unit
Power supply voltage Pin 1 7.5 - 11.5 \%
(*Note 3)

(*Note 3) The power supply voltage range for which the IC is designed for stable operation.

DC Characteristics

Unless otherwise specified: Vcc = 9V and Ta = 25°C

Characteristics Pin No. Symbol Min Typ. Max Unit
Power current Pin 1 I1Load 0.8 1.2 1.6 mA
(The above is for when Pin 7 is connected to a load of 100pF)
SW1=0N, SW2=b, SW3=a
Power current Pin 1 I11Load 0.39 0.55 0.72 mA
(The above is for when Pin 3 is supplied Low level DC voltage (Standby ON mode))
SW1=0N, SW2=b, SW3=a
Power current Pin 1 I1Load 0.05 0.09 0.13 mA
(The above is for when Pin 3 is supplied High level DC voltage (Standby OFF mode))
SW1 = open, SW2 =a, SW3=b
Pin 3 Pin 3 V3thL - 0.7 0.5 \
threshold voltage (*Note 4)
V3thH 0.9 0.7 -
(*Note 5)

(*Note 4) V3 th L is the threshold voltage for Standby ON mode

This IC can be set to Standby ON mode when Pin 3 is supplied a DC voltage lower than this threshold voltage.

(*Note 5) V3 th H is the threshold voltage for Standby OFF mode

This IC can be set to Standby OFF mode when Pin 3 is supplied a DC voltage higher than this threshold voltage.
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V°5<9V> GSD Please use a product that has + 2% accuracy for Pin 2's
(FREQ.SET) external resistor.
SW3
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a: Standby OFF mode ....IC not Active
b: Standby ON mode(OVLO off) ....IC Active
open:Standby ON mode(OVLO on) ...IC Active

Figure 4 Direct Current Pin Voltage Measurement
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AC Characteristics (Unless otherwise specified: Vcc =9V, Ta = 25°C)
also refer to AC Characteristics Measuring Method on pages 11-12

and Figure 5 AC Characteristics Measuring Circuit on page 13.

Characteristics Symbol Test Conditions Min Typ. Max Unit
UVLO operating voltage VUL No.1 4.6 5.0 5.5 \%
VUH 6.6 7.0 7.4
Startup current | strt No.2 30 55 90 UA
Triangula roscillation frequency f OSC No.3 20.2 25.0 29.8 KHz

(including IC's temperature margin

temperature = -0.016%/°C)

Output pulse rise time T RPF No.4 50 100 160 ns

(reference data)

Output pulse fall time T SPF No.5 50 100 160 ns

(reference data)

Output pulse maximum voltage VOMAX No.6 7.0 7.5 8.0
Output pulse minimum voltage VOMIN No.7 -0.1 0.1 0.65 V
Output current 10C No.8 27.0 40.0 53.0 mA

(SOURCE, SINK)

(reference data)

Output pulse pin V7 pt No.9 30.0 40.0 - mA

(#7) protect operation current

FB IN pin (#4) Vth 4H No.10 29 3.0 3.1 \Y
FB comparator threshold

Hi voltage

FB IN pin (#4) Vth 4L No.11 24 25 2.6 V
FB comparator threshold

Low voltage

OCL pin V5pt No.12 0.18 0.2 0.22 \Y

(#5) protect operation voltage

Vce pin (#1) V1ovlo No.13 11.5 12.0 12.5 \Y
OVLO operation voltage
Standby SW pin (#3) | StSW No.14 0.5 0.7 0.9 \Y

operation voltage

FB IN pin (#4) | FBIN No.15 0.08 0.15 0.30 uA

sink current
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AC Characteristics

(Unless otherwise specified: Vcc = 9V, Ta = 25°C also refer to Figure 5 - AC Characteristics Measuring Circuit.)

No. Characteristics SW Mode Measuring Circuit
1121314
1 [UVLO b | b | a| a |ConnectPin4 (FB IN)to GND.
Operating voltage Lower Vcc's voltage while Pin 7 (PULSE OUT) is outputting pulses, and measure
(VUL/VUH) the power source voltage (VUL) when Pin 7 starts running out of pulses.

Raise the power voltage when Pin 7 runs out of output pulses and measure the

power supply voltage (VUH) when Pin 7 starts outputting pulses.

2 |Startup current b | b | a]| a|ConnectPin4 (FB IN)to GND.
Measure Vcc's sink current (I strt) when Vce goes to 9 V from a state of Pin 7

outputting no voltage (Vcc = less than 5 V).

3 |Triangular oscillation| b [ b [ a | a [Connect Pin 4 (FB IN) to GND.
frequency Have Pin 7 output pulses.

Measure the pulse cycle and seek out the frequency (Fosc).

4 |Output pulse rise| b [ b | a [ a |In the above state, seek out the rise time difference (TRPF) when the output
time pulse's amplitude is raised from a 10% level to a 90% level.

(reference data)

5 |Output pulse falltime | b [ b [ a | a [In the above state, seek out the fall time difference (TRPF) when the output

(reference data) pulse's amplitude is lowered from a 90% level to a 10% level.

6 [Output Pulse b | b | a| a |Inthe above state, measure the output pulse's maximum voltage (VOMAX).

maximum voltage

7 |Output pulse b | b | a | a |Inthe above state, measure the output pulse's minimum voltage (VOMIN).

minimum voltage
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AC Characteristics

(Unless otherwise specified: Vcc = 9V, Ta = 25°C; also refer to Figure 5 - AC Characteristics Measuring Circuit.)

No. Characteristics SW Mode Measuring Circuit
213

8 |Pulse output b | a Use a current probe to measure the current (I0OC) flowing to Pin 7.
current  (SOURCE,
SINK)

9 [Output pulse pin b | a External voltage is applied to Pin 7 via the resistor (100 Q). When the external
(#7) protect voltage drops and the Pin 7's output pulse duty begins to narrow, measure the peak
operation current pulse frequency and the externally applied voltage (V6 voltage) to seek out the

difference (AV). Use the following formula to calculate the protect operation current
(I7pt) of the output pulse pin (#7):  [7pt =AV(V)/100 Q

10 |FB IN pin (#4) ala Apply external voltage to Pin 4 (default = 2.0 V) and then make sure the output
FB comparator voltage is outputting to Pin 7.
threshold Increase the external voltage and then measure the voltage when the output pulses
High voltage run out (Vth4H).

11 |FB IN pin (#4) al a From the point that the pulses run out, lower the external voltage, and then, when the
FB comparator output pulse reaches its maximum duty, measure the voltage (Vth4L).
threshold
Low voltage

12 |OCL pin b | a Apply external voltage to Pin 5 (OCL) and then measure Pin 5's voltage (V5pt) as the
(#5) protect external voltage increases and the output pulse stops outputting.
operation voltage

13 |Vce pin (#1) b | a Raise the power voltage of Pin 1 (Vcc) and then measure Pin 1's voltage (V10OVLO)
OVLO operation when the output pulse stops outputting (latching has started).
voltage

14 |Standby SW pin b | a Connect external power (default = 0 V) to Pin 3 (Standby SW), gradually increase the
(#3) sink current voltage and then measure Pin 3's sink current when the output pulse stops

outputting.

15 |FB IN pin c | a Connect external voltage (3.5 V) to Pin 4 (FB IN) and measure the sink current which
(#4) sink current flows into the pin.
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Please use a product that has + 2% accuracy for

Vee(9V) GND Pin 2's (FREQ. SET) external resistor.

O O

AN = ~—
2 3 >
©) w ©)
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=
S o
srvs ) TA1307P/PG
m Z
n 2 -
g 2 2 —
> o & 0
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L 4
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¢ = SW1 SW2
[eB<=) a d a d
N oo O o| o o
Tl ol
Vi J? V3 i
777 77
V2 V4
Pin3 Control explanation
a: Standby OFF mode ....IC not Active
b: Standby ON mode(OVLO off) ....IC Active
open:Standby ON mode(OVLO on) ...IC Active
Figure 5 - AC Characteristics Test Circuit Circuit
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TA1307P/PG Application Example (Secondary Voltage Detection)
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1. NTSC System Television Circuits (Input: 100 VAC, Output: 5 VDC)
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Converter Transformer T802 Specifications

a b~ WON -

© 00 N O

. Input Voltage Range: 90 to 110 V (AC)
. Output Voltage: 5 VDC 200mA (max)

. Oscillation Frequency: 25 kHz

. Inductance Lp: 10 mH

. Wiring  NP1:285t0.1®

NP2: 285t 0.1P
Nd: 47t 0.14®
Ns: 28t 0.20

. Bobbin: DATO161

. Ferrite Core: 2EGEE16SG0.2
. Gap: 0.2 mm

. Connection

Np1
Np2

Nd

®  Wire start

° ®

Ns

o),

Figure 7
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2. Application Circuit Printed Circuit Board Layout
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Figure 5 - Front Silkscreen
(2/1 scale)
View from mounted side

Figure 6 - Back Pattern
(2/1 scale)
View from pattern side

Layout Highlights

A represents the creepage
distance for insulation
established by safety
standards.

The SW loop is designed
extremely small (short).

--C802-T802-Q802-R807--

A --T802—D803-C809--

2003-06-05 17720

Downloaded from AFfOW.com.


http://www.arrow.com

TA1307P/PG

TOSHIBA

o
o 0O
a>
Ewv
© -
X 5
w s
Tt 5
30
= .
O
<
>
<
©
~N
o
wid
o
=)

(Input

A9L/ 1022

0180

(XVIN)YW002
AG

ZY0LYy4dL
11871

3. AC Wide range Compatible Application C

Figure 8
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Converter Transformer T802 Specifications

. Input Voltage Range: 90 to 110 V (AC)
. Output Voltage: 5 VDC 200mA (max)
. Oscillation Frequency: 25 kHz
. Inductance Lp: 10 mH
. Wiring  NP1:295t0.1®
NP2: 295t 0.10
Nd: 49t 0.140
Ns: 29t 0.2
. Bobbin: DATO161
. Ferrite Core: 2E6EE16SG0.3
. Gap: 0.3 mm
. Connection

a &~ WON -

© 00 N O

- wWire start

Np1
Np2

®

Ns

Nd

o),

Figure 9
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Package Dimensions
DIPS-P-300-2.5AA
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