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ANB8016SH-A

Single-channel 1.8-volt step-up DC-DC converter control IC

M Overview

ANB8016SH-A is a single-channel PWM DC-DC converter control IC that supports low-voltage operation.

This IC allows a stepped-up voltage output to be provided with a minimal number of external components. It features a low
minimum operating voltage of 1.8 V, and due to being provided in a 10 pin surface mount package with a 0.5 mm lead pitch, is
optimal for use in miniature high-efficiency power supplies for portable equipment.

B Features
® Wide operating supply voltage range : 1.8 Vito 14 V
® High-precision reference voltage circuit : 1.27 V (allowance : +3%)
® Supports control over a wide output frequency range : 20 kHz to 1 MHz
® Provides a fixed output current with minimal supply voltage fluctuations by using an external resistor to set the output current
with a totem pole structure in the output block.
® Large maximum output current of 50 mA
e Timer latch short-circuit protection circuit (charge current : 1.3 pA typical) '
 Low input voltage malfunction prevention circuit (U.V.L.O.) (circuit operation start voltage : 1.6 V typical)
® On/off control function (active-high, standby current : 5 LA maximum)
® Fixed maximum duty ratio with small sample-to sample variations (80% %5%)
® Adjustable soft start time provided by using separate DTC and S.C.P. pins.

M Applications
e LCD displays, digital still cameras, PDAs

B Package
¢ 10 pin Plastic Shrink Small Outline Package (SSOP Type)

B Type

s Silicon monolithic bipolar IC
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B Application Circuit Example
Chopper Type Step-up Circuit
SBD
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3V o 5"\,.r
Cs 200 mA
330 pF R4 R6 , C6 2
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—AA— |—| r
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FB 0sC RB GND OUT

IN- SCP OFF VCC

1 2 ’ 3 I 4 I 5

0 22 \F
M uF 15V -
4 l 1 pF
RI L !%
6.8 kﬂ 2W0kO Note) * :Former part number

Notes) When you design printed circuit board pattern layout, consider the following in order to achieve low noise and high efficiency.
1. Use extremely wide lines for the ground lines, and isolate the IC ground from the power system ground.

2. Position the input filter capacitor C3 as close as possible to the V¢ pin and the GND pin so that the internal circuit of the IC will not be affected
by the switching noise.

3. The wiring length between the OUT pin and the switching elements (i.e., transistor and MOSFET) must be as short as possible in order to obtain
fine switching waveforms.

4. The lead wire on the low impedance side of the output voltage detecting resistor R2 must be longer than the other side.
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B Block Diagram
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B Pin Descriptions
Pin No. Pin name Type Description
1 IN- Input Error amplifier inverting input
2 SCP — -T;le_constant capacitor connection for short-circuit protection ]
3 SS = Soft-start time-constant capacitor connection
4 OFF Input ON/off control
5 VCC Power supply | Supply voltage
6 ouT Output Push-pull output
7 GND Ground Ground
8 RB Output Output-current setting resistor connection pin
9 OSC — Oscillator circuit timing resistor/capacitor connection pin
10 |FB Output Error amplifier output
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W Absolute Maximum Ratings
Npt\). Parameter Symbol Rating Unit Notes
1 | Supply voltage Vee 15 \% *1
2 | Supply current Iec — mA —
3 | Power dissipation Py 186 mW *2
4 | Operating ambient temperature Topr —30 to +85 °C )
5 | Storage temperature Ty, ~55 to +150 S *3
6 | OFF pin allowable application voltage Vorr 15 \4 —
7 |IN- pin allowable application voltage Vi Ve v —
8 | OUT pin allowable application voltage Vour 15 \% —
9 | Output source current Isooum —50 mA —
10 | Output sink current Lsioum +50 mA -

Notes) *1: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
*2: The power dissipation shown is the value at T, = 85°C for the independent (unmounted) IC package.
‘When using this IC, refer to the P,-T, diagram of the package standard page 4 and use under the condition not exceeding the allowable value.
*3: Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for T, = 25°C.

B Operating supply voltage range

Parameter Symbol Range Unit Notes

Supply voltage range Vee 1.810 14 \Y% e

Note) *: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.

B Recommended Operating Conditions

Parameter Symbol min max Unit Notes
OFF control pin voltage Vorr 0 14 \% o
Output source current Isooum —40_ . - . mA *
.E)utput sink current Isicoun) — 40 mA *
Timing resistance Ry 3 30 kQ *
Timing capacitance Cr 100 10 000 pF *
Oscillator frequency four 20 1000 kHz 2
(S;:;;-if;féjt protection time constant setting Cser 1 000 o B "
Output current setting resistance Ry 180 1100 Q 2

Note) *: Do not apply current or voltage from external source to any pin not listed above,
In the circuit current, (+) means the current flowing into IC and (—) means the current flowing out of IC.
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M Electrical Characteristics at Voo =2.4 V
Note) T, =25°C+2°C unless otherwise specified.
NE;_ Parameter Symbol | 1= Conditions ~= il Unit | Notes
in I Typ | Max
U.V.L.O Block
1 | Circuit operation start voltage | Vyon | 1 | — l 1.45 | 1.6 I 1.75 ‘ \% | —
Error Amplifier Block
2 |Input threshold voltage Viu 1 Voltage follower 1.23 | 1.27 | 131 \% —
3 | Line regulation Vv I [Vec=18Vio14V — 1.0 10 mV [ —
4 | Input bias current Ip 2 — — 0.2 1.0 uA —
5 | High-level output voltage Ven 2 — 1.85 | 2.0 | 2.15 A —
6 | Low-level output voltage VL 2 — — — 0.2 \4 —
PWM Comparator Block
7 | Output source current | Igs | 5 lvss =05V ‘ -3.5 ’ =5 ‘ -6.5 ‘ pA | —
Output Block
8 | Oscillator frequency four 3 |R;=12kQ, C;=330pF 170 | 190 | 210 | kHz | —
9 | Maximum duty Dutax 3 — 75 80 85 % —
10 | High-level output voltage Vou 4 |Ig=-15mA,Rg=390Q 14 —- — \' S
11 | Low-level output voltage VoL 4 |Ip=10mA, Rg=390 Q —_ — 0.2 A —_
12 | Output source current Lsooun 4 [Vo=09V,Rz=390Q 40 | =30 | =20 mA | —
13 | Output sink current Isyoury 4 |Vo=03V,Rz=3900Q 20 — — mA | —
14 | Pull-down resistor Ro 4 e 20 30 40 kQ | —
Unlatch Circuit Block
15 [Taput threshold voltage | Ve | 5| — |03 [ o020 [027 | v | —
Short-circuit Protection Circuit Block
16 | Input threshold voltage Vinarc 6 — 1.17 | 127 | 1.37 \Y —
17 |Input standby voltage Vgrpy 6 — — 60 120 mV | —
18 | Input latch voltage Vin 6 — - 40 120 mvV | —
19 | Charge current Icug 5 |Vgep=05V -1.65| -1.3 |-095| pA | —
ON/OFF Control Block
20 |Input threshold voltage Vones 7 - 0.8 1.0 1.3 v -
21 | OFF mode SS pin voltage Vorr(ss) 7 - 0.13 | — | 027 \Y% -
22 | OFF mode S.C.P. pin voltage Vorrsce) 7 — 013 | — | 027 \% -
Whole Device
23 | Average consumption current lecavy 1 |Rg =390 Q, Duty ratio=50%| — 4.4 7.0 mA | —
24 | Latch mode consumption current Tecaay 1 Rp =390 Q — 1.5 24 mA | —
25 | Standby mode current Iocsny 1 — - — 5 pA | —
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B Electrical Characteristics (Reference values for design) at Vo =2.4V
Note) T, =25°C+2°C unless otherwise specified.

B ' Test » Reference values .

No. Parameter Symbol | . cuits Conditions T 1 Typ ‘ - Unit | Notes
U.V.L.O Block

26 |Reset voltage l Vi ‘ — | — | — ‘ 0.8 ‘ — | A% *1
Error Amplifier Block

27 | Vigtemperature characteristics Vinar 2 |T,=-40°Cto 85°C — | 205 | — % *1

28 | Output source current Isown) 2 |Vg=05V | = —40 — pA *1

29 | Output sink current ) 2 |Vg=05V — 2 —_ mA | *1

30 | Open-loop gain Ay 2 — — 70 - dB *1
PWM Comparator Block

31 | 8S pin voltage B ER - | — |12 =] v |
Output Block

32 | RB pin voltage Vis 5 [Rg=390Q — 1032 | — v *1

|Gt | fvemsveny | = =% [

34 colf:ri;ﬁgsgzg“emy temperature fir 3 |T,=-30°C to 85°C — s =] % |=
Short-circuit Protection Circuit Block

35 lComparator threshold voltage I Vo ‘ 6 l — I — | 1.27 ‘ — | \% ‘ *1
ON/OFF Control Block

36 | ON/OFF pin current | I | 1 |[Vom=15V EEEETE

Note) *1: The above characteristics are reference values for design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, Matsushita will respond in good faith to user concems.
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