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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
Ll ; MA2Q738
47 w *
Vin rvvy} (Mﬁ738 ) Vour
3V o 5"\,.r
Cs 200 mA
330 pF R4 R6 , C6 2
R3 c4 12kQ =390 O = 10 uF
1kQ 0.1 pF 7 Ql
—AA— |—| r
25D2408

ol ol sl 7l 6

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

vCC
5 9
H . .
L | Active-high Reference Triangular
—~__ OFF 4|  ON/OFF voltage supply | wave
control 127V generator
el 10 —{—>SS pin
U.V.LOF B2
IN-| 1 ]Eln‘(:f‘ amp. . :
Iz vee
1.27V 3
J’ 1 pA *% ‘[ Latch |0 VrIr
Lo level R 3
detector comp. | [ow level S VCC 30kQ
clamp High level
;0_23 Vv 717 detector comp. SpAy
1.27V
Unlatch comp. Low level
N | : 23\31 Gy 7| GND
comp. ; 1.27V E’— ' 717 { ,,I; J,
2 3
ScCp SS
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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
2007-11-15
Established | Revised
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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.

2007-11-15
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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 | —
2007-11-15
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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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B Test Circuit Diagram
1. Test Circuit 1

Il
OPEN 13'%
éa $3900 @) Vour
SW3
ol ol s 7 6
FB 0OSC RB GND OUT

SS OFF VCC

3. Test Circuit 3

2. Test Circuit 2

Vo : \.‘;H{"
lpy V. L
= 0s¢ =
ad b 0.4V =0
SWI
10| 9 8 7 6

IN-  SCP SS OFF VCC

GND OUT

3| 4' 5

\) In

e

s VIH-

VDI-‘F VL‘{_’__ n | |.|F
1 5vI 24V -

4. Test Circuit 4

I(u VG
VFBl l vb
" . :[oim
[ T B Ry Ig
< = i L Voer =
330 pF Z12k0 3900 |Usclllosc0|n| ab b TS FNQ al b
Vo sw2 SWI
10| 9 8 7 6 |0| 9 8 7 6
FBE 0OSC RB GND OUT FB OSC RB GND OUT
IN- SCP SS OFF VCC IN- SCP SS OFF VCC
1 2 3 | 4 ‘ 5| 1 2 3 4 5
Vorr
SW3 T
15V
bl¢
Vorr Vee ¢ | uF Vﬁ:i()PEN Vee L uE
1
1sv[ 24V] ; [ uv] F K
7 7
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B Test Circuit Diagram (continued)
5. Test Circuit 5

6. Test Circuit 6

J.\‘rl"li
OPEN )
Vi V) V.
o z ;!’ M § 3900 AL
| T swa | 04V
ol ol g 7 6 ol o 8 7 6
FB. 0SC RB GND OUT

FB OSC RB GND OUT

IN- SCP SS OFF VCC

IN- SCP ss OFF VCC
1 4 | 5 1 2 | 3 | 4 | 5
svw
SWI
I a b
sCP 55
__\"' g | uF V2 %%)\-’mp Vorr Vee 3k I E
|svT v F 1sv[ 24V %
e L2
7. Test Circuit 7
04V
10 9 8 7 6
FB 0sC RB GND OUT
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M Electrical Characteristics Test Procedures
1. Test Circuit 1
SwW
NC Parameter Conditions Measurement
O: 11213
e ons - Measure the V¢ voltage when the Vg
1 |Circuit operation start voltage | b [ a | a zcc ZVSIZHEII & Vorr =15V, changes from Low to High level while
os¢ increasing the Vc voltage gradually.
2 | Input threshold voltage alala zcc =_2(')4 4V\’,V°FF =135V, Measure the voltage of Vig.
osc = U
. : Ve = variable, Vope = 1.5V, |Measure V, which is the amount of change in
3 | Line regulation B Vosc =04V Vg when changing Ve from 1.8 Vto 14 V.
Vo224V . Ve =15V Measure Ioc =1qcl at Vogc =0.8 Vand I =
23 | Average consumption current | b | a | a VCC - \./ariz;bleon: - Iec2 at Vge = 0.4 V. And then, calculate the
osc equation ; Icc(AV) = (Igcl +1¢c2) /2.
36 | ON/OFF pin current b|ala XCC =_2(')4 4V\’/V°FF =13V | Measure the current of Torr -
osc = Y.
24 | Latch mode consumption b| b |b|Vee=24V,Vom=15V |Measure the current of I...
current
25 | Standby mode current b | b | b |Vee=24V,Vopp=0V Measure the current of Ic .
2. Test Circuit 2
SwW
NCo Parameter 7 Conditions Measurement
. Vee=24V, V=15V,
4 |Input bias current a V.= 1.5V, Voso =04 V Measure the current of I .
P o V=24V, V=15V,
5 |High-level output voltage a Vo= LOV, Voo = 0.4 V Measure the voltage of Vg .
Vee=24V,Vo=15V,
6 | Low-level output voltage a Vo= 15V, Voge = 0.4V Measure the voltage of V5 .
Vee=24V, Vogp=15V,
28 | Output source current b Ve =10V, V=04V, Measure the current of I .
V=05V
Vee=24V,Vog=15V,
29 | Output sink current b Ve =15V, V=04V, Measure the current of Igg .
V=05V
Ven—V ;
Ay =20log;, ———"— [dB]
N-
VOIL
| . Vee=24V, V=15V, |
30 | Open-loop gain 8 |y = variable, Voge = 0.4 V Ven \
Vi |
— *Vine
AVIN_
2007-11-15
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B Electrical Characteristics Test Procedures (continued)
3. Test Circuit 3
N(; Parameter Conditions Measurement
Oscilloscope waveform
VOJL 1
— four= [Hz]
8 | Oscillator frequency Vee=24V, Vo =15V 17y o= T
0.1V —
tonje—> | "t
T + >
. tON o
9 | Maximum duty Vec=24V, Vo=15V Dyax = X100 [%]

4. Test Circuit 4

c SW "
N Parameter Conditions Measurement
0. 1123
Vee=24V,Vop=15V,
10 |High-level output voltage a| a|b|Voge=04V, V=05V, Measure the voltage of V, .
[(=—15mA
Vee=24V,Vog=15V,
11 [Low-level output voltage a | a|b [Vege=04V, V=03V, Measure the voltage of Vg .
[¢=10mA
Vee=24V, Vogp=157,
12 | Output source current b | b | a|Vgge=04V, V=05V, Measure the current of I .
V=09V
Vee=24V,Voe=15V,
13 | Output sink current b | b | a|Vye=04V,Ve=03V, Measure the current of I .
Ve=03V
. _ 03
14 | Pull-down resistor b|—|—[Ve=03V Ro= _I—
0
2007-11-15
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M Electrical Characteristics Test Procedures (continued)
5. Test Circuit 5
c SW -
No Parameter 3 Conditions Measurement
Vee=24V, V=15V,
7 | Output source current a Vose =04V, V,=V, =05V Measure the current of Igg .
Vee=24V, V=15V,
19 | Charge current a Vose =04V, V,=V; =05V Measure the current of Igcp .
Vee=24V,Vo=15V, Measure the V; voltage when the Igcp changes
15 | Input threshold voltage a Vosc=04V,V,=05V, from sink current to source current while
V3 = variable increasing the V; voltage gradually.
: Vee=24V,Vop=15V,
31 | SS pin voltage b Vose=04V,V,=0V Measure the voltage of Vg .
. Vcc =24 V, VOFF =15 V,
32 | RB pin voltage b Vosc=0.4V,V,=0V Measure the voltage of Vig .
6. Test Circuit 6
C SW ”
No Parameter = i3 Conditions Measurement
Vo =24V Voo =15V Measure the V, voltage when the V, changes
16 | Input threshold voltage gl & |8 o OFE T e from High to Low level while increasing the V,
Vosc = 0.4V, V, = variable
voltage gradually.
V=24V, Vogp=15V, Confirm that Vggis 0.2 V or more. Then
17 | Input standby voltage b|b Voo =04V, Vs =05V measure Vscp,
Vee=24V,Vor=15V Confirm that Vggis 0.2 V or less. Then measure
18 |Input latch voltage b | alc p OFF ’ RB
P g Vosc =04V Vsep.
Ver =24V Vo= 15V Measure the Vg voltage when the V changes
35 | Comparator threshold voltage | b | b |, CC =7 2 "OFF — " "> from High to Low level while increasing the
Vosc =04V, Vg = variable
Vg voltage gradually.
7. Test Circuit 7
C SW -
No Parameter % Conditions Measurement
_ _ Measure the Vg voltage when the Vgyr
20 | Input threshold voltage a| a :;CC _2'4 V¥, Vosc =04V, changes from Low to High level while
orr = variable L .
increasing the Vg voltage gradually.
Confirm that sink current flows to Igcp and Igg
. Vee=24V,Vgc=04V, when decreasing Vgp from 1.5 V to 0 V. Then,
21 | OFF mode S8 pin voltage b Vorr=15V,V,=V;=03V set V, to 0 V, decreasing V, gradually, and
measure Vi = Vogpsg) at Ioc = 0.
Confirm that sink current flows to Igep and Igg
. Ve =24V, V=04V, when decreasing Vg from 1.5 V to 0 V. Then,
22 | OFF mode S.C.P. pin voltage L Vorr=15V,V,=V;=03V set V3 to 0 V, decreasing V, gradually, and
measure V3 = Vgppssyat Icc = 0.
2007-11-15
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218016501407110

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.




AN8016SH-A
P rOd U Ct Sta nd a r'dS Total Pages Page

15 15
B Technical Data
e Timing charts (internal waveforms)
1. PWM comparator operating waveforms
Off pin voltage High
Low
24V
Svpply VoRags (Vee) Error amplifier output (FB)
20V
Power o / SS pin voltage  S.C.P. pin voltage \ 127V
n 1.22
4 /Triangular wave (CT) \ 0 M
1V
A N\ N\ ’f\ & P e Nefos v
Qﬁgﬁ#ﬁ# 04V
ﬁ 02V

- — — — High
Out pin waveform l_
J | = =2 L L] L _— Low
" > |
Soft start operation Maximum duty : 80%
2. Short-circuit protection operating waveforms
20V
Short-circuit protection
comparator threshold level 127V
Dead time voltage (Vpr) AN N AN /AN AN AN 0.6V

SRV AVAV INAVAVATAVAVAVAN

e

Triangular wave (CT)

High
Out pin waveform
Low
L S NANNRNRANERR RN FONTHTPR TN PORNARRRROIRNNREM RIS U NSRS BPRERRREEPIRRESER 1.27 V
$.C.P. pin voltage /\_ 0.06 V
Short-circuit protection tog High
comparator output
Low
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1. Outline Drawing Unit:mm
- J[_ 020
|
6|
_‘_7 |
| 1.0
B 100
i |
i l‘
2| % 2| e =
: [ ?r?| - ; - o = T
] [ 2\
O L
. l . ‘ 10" to 10°
' : ‘ 0.50 tOZOL_ N
(0.50) ‘ |[050 |
_|].0:20 2868

II 010 max

\

\__ SEATING PLANE

Body Material : Epoxy resin

Lead Material : Cu Alloy

Lead Finish Method : SnBi Plating

Exclusive use for AN80O16SH-A
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2. Mark Drawing

Product Name

Date Code

A

Exclusive use for AN8O16SH-A
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3. Power Dissipation (Technical Report)

0.600
Mount On PWB [Glass Epoxy 50X50X0. 8t(mm)]
0.500 0.483 Rth(j-a)=259.0° CNV N
__ 0.400
= 0.359
=
S
&
2 0.300
z
g
& Without PWB ;
0.200 || Rthi{j-a)=348.0°CIW |
0.100
0.000 .
0 25 50 75 100 125 150

Ambient Temperature(°C )
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4. Power Dissipation (Supplementary Explanation)

[Experiment environment]
Power Dissipation (Technical Report) is a result in the experiment environment of SEMI standard
conformity. (Ambient air temperature (Ta) is 25 degrees C)

[Supplementary information of PWB to be used for measurement]
The supplement of PWB information for Power Dissipation data (Technical Report) are shown

below.
Indication Total Layer Resin Material
Glass-Epoxy 1-layer FR-4
4-layer 4-layer FR-4

[Notes about Power Dissipation (Thermal Resistance) ]

Power Dissipation values (Thermal Resistance) depend on the conditions of the surroundings, such as
specification of PWB and a mounting condition , and a ambient temperature. (Power Dissipation (Thermal
Resistance) is not a fixed value.)

The Power Dissipation value (Technical Report) is the experiment result in specific conditions (evaluation
environment of SEMI standard conformity) ,and keep in mind that Power Dissipation values (Thermal
resistance) depend on circumference conditions and also change.

[Definition of each temperature and thermal resistance]

Ta : Ambient air temperature
X The temperature of the air is defined at the position where the convection,
radiation, etc. don't affect the temperature value, and it's separated from the heating
elements.

Tc : It's the temperature near the center of a package surface. The package surface is
defined at the opposite side if the PWB.

Tj : Semiconductor element surface temperature (Junction temperature.)

Rth(j-¢) : The thermal resistance (difference of temperature of per 1 Watts) between a
semiconductor element junction part and the package surface
Rth(c-a) : The thermal resistance (difference of temperature of per 1 Watts) between the
package surface and the ambient air
Rth(j-a) : The thermal resistance (difference of temperature of per 1 Watts) between a

semiconductor element junction part and the ambient air
Ta

.................... - [Definition formula]

Tj={Rth(j-c)+Rth(c-a)} X P+Ta

Rth(c-a)
=Rth(j-a) x P+Ta
Rth(j-a) Tj-T
Rth(j-c) = ~—’P~°~— (°cIw)
Rth(j-c)
Tc-T
_______ , 2K Rth(c-a) = % ("CIW)

Tj-T
PWB \ \ Rth(j-a) = ‘Ta (CIW)

\e-‘\_PQSLaj_e_ = Rth{j-c)+Rth(c-a)
e

miconductor element

Fig1. Definition image P:power(W)
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