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AN8015SH

Single-channel step-down, step-up, or inverting use DC-DC converter control IC

B Overview
ANB8015SH is a single-channel DC-DC converter control IC using the PWM method.
This IC can provide any one output type from among step-down, step-up and inverting output.
Its operating supply voltage range is wide and its consumption current is small. In addition, since it uses the 10-pin surface
mounting type package with 0.5 mm pitch, it is suitable for highly efficient miniature potable power supply, especially for a negative
output power supply.

W Features
e Wide operating supply voltage range (3.6 V to 34 V)
® Small consumption current (1.8 mA typical)
e Converter control in a wide output frequency range is possible (2 kHz to 500 kHz).
e Built-in timer latch short-circuit protection circuit (charge current : 1.1 pA typical)
e Incorporating the under-voltage lock-out (U.V.L.O) circuit
e Incorporating a high precision reference voltage circuit (2.46 V (allowance: +3%))
e Output block is open-collector (darlington) type.
e High absolute maximum rating of output current (100 mA)
® Maximum duty ratio is fixed and has small sample-to-sample variations (90% 15%)

H Applications
o LCD displays, digital still cameras, and PDAs

M Package
® 10 pin Plastic Shrink Small Outline Package (SSOP Type)

W Type
e Silicon Monolithic Bipolar IC
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H Application Circuit Example
1. Chopper method step-down type
Vee
120 k2 i
AAA
LAAl ;
1000 pF 0.1 pF Yo
T T LIh o5V
3.6kO 8.2kQ i 2 5H0
i 45kQ I
10 9 8 7 | 6
FB IN- IN+ Vier Vee
CT RT S.C.p GND ouT
1 2 3 l 4 5
Z200pF  =15kQ %0.1 pF
brrs
2. Chopper method inverting type
Vee
130 kQ
W
120 kQ 0.1 uF Vo
M T =‘ ' 24V
LO00PF |36k0 Sz % ;
o = |
10 9 8 7 6
FB IN- IN+ Vies Vee
CT RT S.cp GND ouT
1 2 l 3 l 4 5
=200 pF 15kQ -I- 0.1 pF
o d
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B Block Diagram

—k
k
Wk

S cr| R
6 7 1 2
05V
Reference 2.46 V3% Triangular
supply | wave OSC
1.20 v- /\/\/
ouT
)1
IN+|8 Em::rAmp. S.C.P Comp 0 GND
IN-19 li = I
FB |10 ;
L LATCH U.v.L.o_\
Clamp — ’)E,
3
S.C.P
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Established Revised
210801500506070 Semiconductor Company, Matsushita Electric Industrial Co., Ltd.




ANB8015SH

Page

Product Standards

Total Pages
17 6

M Pin Descriptions

Pin No. Pin name Type Description
1 CT — Pin for connecting oscillator timing capacitor
2 RT — Pin for connecting oscillator timing resistor
3 S.C.p — Pin for connection the time constant setting_capacitor for short-circuit protection
4 GND Ground Groundingpin o -
5 ouT Output Open collector type output pir_l -
6 Vee Power supply | Power supply voltage application pin -
7 Vrer Output Reference voltage output pin_ - -
8 IN+ Input Error amplifier non-inverted input pin
9 IN- ;put Error amplifier inverted input pin
10 FB Output Output pin of error amplifier
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B Absolute Maximum Ratings
NA(; Parameter Symbol ’ Rating Unit Notes
= 5
[ | Supply voltage Vee 35 \% *1
2 | Supply ::ur:en; _ Icc — mA_ —
3 | Power dissipation Py : 115 mW )
4 | Operating ambient temperature Tope —-30to +85 °C a 3
5 | Storage temperature Ty, -55to +150 °C *3
6 | IN- pin allowable application voltage Vine — 0.3 to Vggr A% —
7 | IN+ pin allowable application voltage Vine —0.3 to Vggr \% -
8 | Output pin allowable application voltage Vour 35 v —
9 | Collector output current Tout _ 100 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.

H Operating supply voltage range

Parameter Symbol Range Unit Notes

Supply voltage range Vee 3.6t034 Vv *

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
Error amplifier input voltage Viy -0.1 0.8 \% B
Collector output voltage Vour ) = 34 \% &
Collector output current Lout - 50 mA *
Timing capacitance Cy 100 27000 pF *
Timing resistance Ry 5.6 15 kQ .
Oscillation frequency : four 2 500 kHz %
Reference voltage output current Irer -3 0 mA i
Zﬁgl;_zﬁl:fi?rgrzitetézi I(l:apacnance for soft start Cocp 1 000 o pF i

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 V.. =12 V, Ry = 15 kQ, C;. =200 pF
Note) T,=25°C£2°C unless otherwise specified.
NE(') Parameter Symbol | Conditions = L Unit | Notes
: in ! Typ ‘ Max
Reference Voltage Block
1 | Reference voltage Vrer 1 Ipgr=—1 mA 2386 | 2.46 (2534 V
2 | it tsaston e |1 |eeZ 30 =15 | o =¥
3 | Load regulation Load I |Iggg=-0.1to-1mA — 2 10 | mV
U.V.L.O. Block
4 | Circuit operation start voltage Vuon 2] = 2.8 3.1 3.4 \Y
5 | Hysteresis width Vays 2 — 100 | 200 | 300 | mV
Error Amplifier Block
6 | Input offset voltage Vio 3 — -6 — 6 mV
7 | Input bias current Iy 3 - -500 | -25 — | nA
8 | Common-mode input voltage range Vier 3 — -01| — 08 | V
9 | High-level output voltage Ven 4 — YEE§ YSET — |V
10 | Low-level output voltage Vi, 4 — — 0.1 0.3 v
Qutput Block
11 | Oscillation frequency four 5 |Rp=15kQ, C;=200pF 175 195 | 215 |kHz
12 | Maximum duty ratio Duax 5 |Ry=15kQ, C;=200pF 85 90 95 %
13 | Output saturation voltage Vor 5 1Ip=50mA, R;y=15kQ — 0.9 1.2 \%
14 | Output leak current LAk 5 Zggsizst:;ot i\;,(:;/fl‘len output — - 10 | pA
Short-circuit Protection Circuit Block
15 |Input threshold voltage Vimrc 6 — 1.73 | 1.83 | 193 | V
16 | Input standby voltage Vsray 6 — 1.15 | 1.25 | 135 | V
17 | [nput latch voltage Vin 6 — - 30 120 | mV
18 | Charge current Ieng 6 | Vgep=0V -132 | -1.1 |-0.88| pA
Whole Device
19 | Total consumption current l Icc ‘ 1 ‘ Rr=15kQ I - [ 1.8 ‘ 2.8 ‘ mA |
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M Electrical Characteristics (Reference values for design) at V.. =12 V, R = 15 kQ, C; =200 pF
Note) T, =25°C22°C unless otherwise specified.
B Test . Reference values
N Parameter Symbol | reuits Conditions Unit | Notes
0. Min ‘ Typ | Max
Reference Voltage Block
Input regulation with _ 10 . "
20 input fluctuation 2 Ling2 1 |Vee=36Vito20V == || a0 mV 1
Output voltage temperature _ o o o i
21 characteristics 1 Vici 1 |Ta=-30to025°C 0.5 | — % 1
Output voltage temperature _ R = o ¥
22 characteristics 2 Vies 1 |Ta=25t085°C 0.5 | — % 1
23 | Reference short-circuit current Izs 1 S — | =20 — | mA | *1
Error Amplifier Block
24 | Output sink current Tsnx 4 | Vgg=08V et 8 e mA | *1
25 | Output source current Isource 4 |Vgp=08V — [-120 | — pA | *1
26 | Open-loop gain Ay 4 — — 70 == dB | *1
27 | Common-mode ripple rejection ratio | CMRR 3 - — 50 — dB | *1
Output Block
28 | RT pin voltage Vgt 5 — — 0.5 —_— \' *1
29 | Maximum oscillation frequency Toureuaxy 5 [Ry=5.6kQ, Cr=150pF . 500 — | kHz | *1
Frequency supply voltage four =200 kHz, . - o N
30 | characieristics fav 3 |Vee=36V1034V = || ™
Frequency temperature four =200 kHz , o . o X
31 | charactoristics { farl > | Ta=-3010 25°C H % !
Frequency temperature four=200kHz, . . o =
32 | characteristics 2 fr2 > |Ta=251t085°C 3 2 ]
Short-circuit Protection Circuit Block
33 | Comparator threshold voltage | Vo ’ 6 ‘ — I —- | 1.83 ‘ — | \Y | *1
Whole Device
34 | Total consumption current 2 ‘ [ec2 | 1 ‘ Rr=5.6kQ, Cr=150pF ‘ —_ ] 2.5 ‘ s | mA ] *1

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 concemns,
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M Test Circuit Diagram
1. Test Circuit 1

10 pF
10 9
FB IN-
CT RT S.C.P GND OouT
1 2 3 4 5
= Cp Ry
200 pF 15kQ
7
2. Test Circuit 2
Veege !{i 10 puF
|4
TI.S v
10 | 9 8 7 6
FB IN- IN+ ViR Vee
CT RT S.CP GND ouT
1 2 | 3 | 4 5
Ver Ry Vser Vo 24300
04V 15kQ T L5V
”r
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B Test Circuit Diagram (continued)
3. Test Circuit 3
Vi L Vee L !% 10 uF
I 1 12V
VFH (\D BT b aT 9 R
SWI
10 9| 8 | 7 6
FB IN- IN+ Vier Vee
CT RT S.C.p GND ouT
1 l 2 3 4 5
Ver = Re 430 Q
I 0.4V 15 kQ2
T
4. Test Circuit 4
! Vrs Vcc_l_ !% 10 pF
Vo LIy Ve LV, 12V
a b Torsv
SW1
10 9 8 7 6
FB IN— IN+ Vier Vee
CcT RT S.CP GND ouT
1 2 3 4 5
T Ver Ry 430 Q
04V 15kQ
brrs
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H Test Circuit Diagram (continued)
5. Test Circuit 5
Vee L + 10 uF
Vip 12v
10 9 8 7 6
FB IN- IN+ Vier Vee
cT RT S.C.P GND oUT
1 2 3 l 4 5
agqh | . Sw2 IOsciIIoscope|
LEAK o—AA—
Vol Lo =R, Vir HOWISEE IO
T Tzou pF T 15k Vi Hos0 ma
Al kLAY
6. Test Circuit 6
Vg Veed + 10 uF
£ 12V
10 9 8 7 6
FB IN- IN+ Vyep Vee
CT RT S.CP GND oUT
1 l 2 l 3 | 4 5
J_ SW1 atbce 1
Ver Ry H Vo, =4300Q
0.4 VI 15 kQ Veer | Vs 3 T
brrd
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M Electrical Characteristics Test Procedures
1. Test Circuit1

N% Parameter Conditions Measuring Method
1 |Reference voltage SW1=a, V=12V, gr=—1 mA Measure the voltage of Vyge.
Input regulation with SWl=a,Vee=36V >34V, .
2 et o Lgp =0 A Check the regulation of Vygg.
. SWl=a, V=12V, .
3 | Load regulation Lygp=— 0.1 mA — —I mA Check the regulation of Vygp.
19 | Total consumption current SWl=c,V,c=12V,RT=15kQ Measure the current of I¢c.
23 Rt e AR Tl CIECIt SW1=b, V=12V Measure the current of Is.
current

2. Test Circuit2

NC()) Parameter Conditions Measuring Method
Measure the V¢ voltage when the V, changes from
4 | Circuit operation start voltage | Vor = 0.4 V, Vgep= 1.5 V, Vgg = 1.5 V | High to Low level while increasing the V¢ voltage
gradually.
Vo Vivs= Yyon— Vuorr
..--"""f"‘
"]
5 | Hysteresis width Ver=04V, Vgep=15V, Vi =15V s
Voorr Vion i Ves

3. Test Circuit3

N% Parameter Conditions Measuring Method
_ _ Measure the I, current when the Vi changes while
6 | Input offset voltage SW1=a Ve =12V, increasing the I, current gradually, calculate Vio =R x
P & V=075V, Ver =04V . gthely & Y 10
9 .
Common-mode input voltage _ _ _ Check the Vi voltage when Vi, =—~0.1Vor 0.8V,
8 range Sl = 25 Vigge= 1BV, Nier = 0sh V while changes the I, current gradually.
Measure the difference of AVg when Vi, =~0.1V
Common-mode ripple or 0.8 V, and calculate from the following formula.
27 | -omnon-mode ripp SWi=a, V=12V, V=04V 0.9
rejection ratio CMRR = 20log;—=
AV
. SW1=b, V=12V,
7 | Input bias current Vige=0.75V, Ver = 04 V Measure the current of Ip.
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B Electrical Characteristics Test Procedures (continued)
4. Test Circuit4
N% Parameter Conditions Measuring Method
o SWl=a, V=12V, V=04V,
9 | High-level output voltage V=075V, V= 0.7V Measure the voltage of V.
SWl=a, V=12V, V=04V,
10 | Low-level output voltage V=075 V, Vi = 0.8 V Measure the voltage of V.
. SWi :b, VCC: 12 V, Vcr=0.4 V,
24 | Output sink current Vo= 0.75 V, V. = 0.8 V, Vs = 0.8 V Measure the current of Igp .
SW1=b,Vee=12V, V=04V,
25 | Output source current Vo= 075 V, Vi = 0.7V, Vg = 0.8 V Measure the current of Iy .
Ve —V,
. AV=20bgw-—£iiEfL
b
VEI-I
26 | Open-loop gain SWl=a, V=12V, V=04V
VEL | ~
l—» T
Ve { Vi
5. Test Circuitd
NC:) Parameter Conditions Measuring Method
11 | Oscillation frequency PVl = b, 2= a; Osclloscope waveform four= L Hz
Vee=12V, V=15V T
li.N
Dyjpx = —— x 100 (%
v, MAX T " (%)
12V ]
. . SW1=b,SW2=a, [
12 | Maximum duty ratio Vee=12V, Vg = 1.5V 6V 7:|j
=il =10
iy | lon
-+ T

13 | Output saturation voltage

SWl=a, SW2=b, V=12V,
Ve =05V, Ver=04V,15=50 mA

Measure the voltage of V.

14 | Output leak current

28 |RT pin voltage

SWl=a,SW2=c, Vec=12V,

Vig=03V,Ver=04V, V=34V

Measure the current of I gak .

SWI=b, SW2=a,
Vee=12V, Vg =15V

Measure the voltage of Vyr.
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