1.4A, 180KHz DC-DC CONVERTER
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

Description

The A7510 is a monolithic switching regulator
control circuit containing the primary functions
required for DC-DC converters. This device
consists of internal temperature compensated
reference, voltage comparator, controlled duty
cycle oscillator with active current limit circuit,
driver and high current output switch. This
device was specifically designed to be used in
step-down, step-up and voltage-inverting
applications with a minimum number of

external components.

Ordering Information

M8 SOP-8 PN: A7510M8
Note | Provide M8 in T/R, A7510M8R

AIT provides all Pb free products

Pin Description

A7510

Features
Output Switching Current to 1.4A
Output Voltage Adjustable
Low Standby Current
Precision 2% Reference
Operation from 3.0V to 36V Input
Operation Frequency Up to 180KHz
8Pin SOIC Package
Application
LCD Backlight Power Supply
Negative Voltage Power Supply
ADSL Modem
Battery Charger

Pin Assignment

Switch 7 Driver
Collector 17 1 8 I Collector
Switch
Emitter T 2 T 11 |F'K Sense
Timing T
Capacitor =k g Vee
GND L] 4 5 [ Comparator
Inverting Input

Pin # | Pin Name Function

1 Switching Collector Internal Switch Transistor Collector

2 Switch Emitter Internal Switch Transistor Emitter

3 Timing Capacitor Timing Capacitor to Control the Switching Frequency

4 GND Ground Pin for All Internal Circuits

5 Comparator Inverting Input | Inverting Input Pin for Internal Comparator

6 Vce Voltage Supply

7 Ik Sense Peak Current Sense Input by Monitoring the voltage Drop Across an
External Isense resistor to limit the peak current through the switch

8 Driver Collector Voltage Driver Collector

Advanced Innovation Technology Corp.

www.ait-ic.com

Page 111
Rev 1.0




1.4A, 180KHz DC-DC CONVERTER A7510
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

Typical Application

A. Step-Up Converter
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This is a typical step-up converter configuration. In the steady state, fi the resistor divider voltage at pin 5 is
greater than the voltage in the non-inverting input, which is 1.25V determined by the internal reference, the
output of the comparator will go low. At the next switching period, the output switch will not conduct and the
output voltage will eventually drop below its nominal voltage until the divider voltage at pin 5 is lower than
1.25V. Then the output of the comparator will go high, the output switch will be allowed to conduct. Since

Veins=Vour* R2/(R1+R2)=1.25(V), the output voltage can be decided by Voy1=1.25*(R1+R2)/R2(V).
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1.4A, 180KHz DC-DC CONVERTER
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

B. Step-Down Converter
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This is a typical step-down converter configuration.

Vour=1.25*(R1+R2)/R2(V)
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The working process in the steady state is similar to
step-up converter, Vpins=Vour*R2/(R1+R2)=1.25(V), the output voltage can be decided by

2k

C3

3

00 wF

311
1.0



A7510

1.4A, 180KHz DC-DC CONVERTER
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

C. Voltage Inverting Converter
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The working process in the steady state is similar to

This is a typical inverting converter configuration.
step-up converter, the difference in this situation is that the voltage at the non-inverting pin of the comparator
is equal to 1.25V+Vgyr, then Vpins=Vour*R2/(R1+R2)=1.25V+Vyr, SO the output voltage can be decided by

Vour=-1.25*(R1+R2)/R1(V).
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1.4A, 180KHz DC-DC CONVERTER
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

A7510

Absolute Maximum Ratings

Power Supply Voltage (Vcc) +3.0 ~ 36V
Comparator Input Voltage Range -0.3 ~ +40V
Switch Collector Voltage 40V
Switch Emitter Voltage (Vpin1=40V) 40V
Driver Collector Current (note1) 100mA
Switch Current 1.3A
Power Dissipation (Tx=25°C) 625mwW
Thermal Resistance +160°C/W
Storage Temperature Range -65°C ~ +150°C
Operating Junction Temperature +150°C
ESD (Human Body Model) 2000V
Note1. maximum package power dissipation limits must be observed.
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1.4A, 180KHz DC-DC CONVERTER
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

Electrical Characteristics

(Vee=5.0V, TA=-40 to 85°C, unless otherwise specified.)

A7510

Parameter Symbol Conditions Min Typ Max | Unit
OSCILLATOR
Frequency Fosc Veins=0V, CT=1.0nF, Ta=25°C 30 38 45 KHz
Charge Current lere Vece=5.0 to 36V, Ta=25°C 30 38 45 uA
Discharge Current IbiscHe Vce=5.0 to 36V, Ta=25°C 180 240 290 uA
Discharge to Charge Current Ratio | Ipischc / lche Pin#7 to Vce, Ta=25°C 5.2 6.5 7.5
Current Limit Sense Voltage Viek(Sense) Iche = Ipischa, Ta=25°C 250 300 350 mV
OUTPUT SWITCH (Note2)
Saturation Voltage, Isw=1.0A,
Vce(sat) 1.0 1.3 \
Darlington Connection Pin#1& 8 connected
Isw=1.0A, RPin#8=82()to Vcc,
Saturation Voltage (Note3) Vce(sat) 0.45 0.7 \Y
Forced 5=20
DC Current Gain hre Isw=1.0A, Vce=5.0V, To=25°C 50 75
Collector Off-State Current Ic(off) Vce=36V 0.01 100 uA
COMPARATOR
Ta=25°C 1.225 1.275
Threshold Voltage Vry 1.250 \Y
Ta=-40 to 85°C 1.210 1.290
Threshold Voltage Line Regulation | Recuine Vce=3.0V to 36V 1.4 5 mV
Input Bias Current lis Vin=0V -20 -400 nA
TOTAL DEVICE
Vce=5.0V to 36V, CT=1.0nF
Supply Current Icc 4 mA
Pin#7=Vcc, VPin#5>V1y

Note2: Low duty cycle pulse technique are used during test to maintain junction temperature as close to ambient temperature

as possible.

Note3: If the output switch is driven into hard saturation (non-Darlington configuration) at low switch currents (=300mA) and
high driver currents(=30mA), it may take up to 2.0us for it to come out of saturation.
at frequency 30KJz, and is magnified at high temperatures.

since the output switch cannot saturate.

recommended:
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This condition does not occur with a Darlington configuration,

If a non-Darlington configuration is used, the following output drive condition is
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1.4A, 180KHz DC-DC CONVERTER A7510
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

Typical Characteristics

1. Output Switch On-Off Time vs. Oscillator Timing Capacitor 2. Timing Capacitor Waveform
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3. Oscillator Frequency vs. Timing Capacitor 4. Standard Supply Current vs. Supply Voltage
15
[ [T
\“"‘"\.‘ b Y oo 0.0V |t
= — —
0o - Fin ?=I"'I|:.: = R 0 ____.---"'""'_-_--_
Fin 5=GND — a =]
I
g T s s [
4 ~ 2
- ~J =
210 N Y oag
5 , £
o &
i} b 3
= - 0 5 CT=1.0nF
~ g ‘ Pin 7=V _
o oG
‘\\ - 1 Pin 2=GND
1 o 1.0 I
04
01 1 10 100 0 5 0 15 it} 15 ki £4] 40
C_ Oscillator Timing Capacitor (nf) Vee. Supply Voltage (V)
Advanced Innovation Technology Corp. Page 7M1

www.ait-ic.com Rev 1.0



1.4A, 180KHz DC-DC CONVERTER
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

5. Emitter Follower Configuration Output Saturation Voltage vs. Emitter Current
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6. Common Emitter Configuration Output Switch Saturation Voltage vs. Collector Current
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7. Current Limit Sense Voltage vs. Temperature
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1.4A, 180KHz DC-DC CONVERTER A7510
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

Block Diagram
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1.4A, 180KHz DC-DC CONVERTER A7510
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

Dimension in SO-8 (Unit: mm)

4.200(0.189) R
5 000(0.197) 1.350{0.053) =
Jr= Ny 1.750(0.069)
f el o §°
|| ,/ | __-‘I"II-
f =T
| | | | { |
1 ' | Pl
| S i — Ny
el ] | "“'-r-a*
T
0.675(0.027) _
0.725(0.029) D 5.800(0.228)
1.270(0.050) 6.200(0 244)
TYP ' '
D
201 4 08001 X
0.100(0.004) b 0.800{0.021)
— I | s l—
03000001 i
f.30aban 2 = T 0.2000.008)
(=3
i ]
1 00 0 5
02 !
a SR W—
1.000(0.039) | \ )
3.500(0.150 |
I 4-nﬂn5n::|15?i! | i
a1 | l g \ 7
&

i’

1
03300013) | |\ N F

A

0.510{0.020) 1& : R
, 0.900{0.035) RO.150(0.006)
\
N 0.190(0.007)
0.250{0.010)
Advanced Innovation Technology Corp. Page 10/11

www.ait-ic.com Rev 1.0



1.4A, 180KHz DC-DC CONVERTER A7510
STEP-DOWN/STEP-UP/VOLTAGE-INVERTING

IMPORTANT NOTICE

Advanced Innovation Technology Corp. (AiT) reserves the right to make changes to any its
product, specifications, to discountinue any integrated circuit product or service without
notice, and advises its customers to obtain the latest version of relevant information to verify,
before placing orders, that the information being relied on is current.

Advanced Innovation Technology Corp.'s integrated circuit products are not designed,
intended, authorized, or warranted to be suitable for use in life support applications, devices
or systems or other critical applications. Use of AIT products in such applications is
understood to be fully at the risk of the customer.  As used herein may involve potential
risks of death, personal injury, or servere property, or environmental damage. In order to
minimize risks associated with the customer's applications, the customer should provide
adequate design and operating safeguards.

Advanced Innovation Technology Corp. assumes to no liability to customer product design
or application support. AIT warrants the performance of its products of the specifications
applicable at the time of sale.
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