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4-Channel driver + Power Controller

Features

# 4 channels of H-bridze drivers.

# Buili-in DD converter confrol circait

= Built-in reset circnit

= Built-in reduced voltage detection ciroait.

# Built-in bamery charging circnit

= Built-in general purpose operation amplifier.
# Built-in thermal shutdown circait

= Loy power COnSUmpTion

Description

The ATSBO1 is a 4-channel driver and power
controller that inclades the reset, hattery charge
and reduced wvoltage detection circurts required
for portable CD playvers on 4 single chip. The
driver block power supply uses the on-chip
gwitching regulator, making this component an
t1deal chooce for low-power sets.

Applications

Portable compact disk players (CDE)

FP44 package.
* QFR44 package Dortable Mini disk player (MD)
Disk-mamn
Orther pertable compact disk media
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Preliminary
RElRi=RizERAT 4-Channel driver + Power Controller
Pin Descriptions
Fin No. Pin name Fumnction
1 ESER [Eamery voltage monitor
2 BATTY B atiery power supply mput
3 BRESET [Flaset detection output
4 DEAD Dead-me setting
] S B ooster transistor drive
<] EQ [Error amphfier output
7 El Error amplifier input
g SPRT Short-circuit protection semng
g CT Triangular wave Quiput
1] HLC.
11 Op- Operanonsal amplifier negative toput
12 LERED! Contrel crcutt power supply input
13 OPOUT Operatonal amplifier owtput
14 Op+ Operational amplifier positve inpuat
15 WEYS2 Ere-driver power supply input
18 WEREF [Beference power supply input
17 IM3 CH3 control signal input
18 M4 CH4E control signal input
19 MUTE34 CH3I/CH4 mute
20 IM2 CH2 control signal input
21 MUTEZ CH2 mufe
22 i) CHI control signal input
23 EFAEE] CHI brake
24 OUT4E CH2 negative ourput
25 OUTHF CH4 positive output
28 OUTSE CH3 pesative output
a7 OUT3AF CH3 positive output
28 POWGHD [Eower block power supply sToumd
28 OUT2FE CH2 positive output
ELH OUT2IE CH2 pegative output
3l QUTIF CH] positive oufput
32 QUTIE CH] negative outpuat
33 RCHG Chargmg current setting
34 AMUTE [Fleset inversion oatpit
35 EME “Empry” detection oufput
EL] HVCC H-bridze power supply input
37 PSW [FW I ransistor drive
EL CLE [Extermnal clock synchronization mpuat
ig START Eoost DC/DC converter siaring
40 OFF [Boost DC/DC comverter OFF
41 CHGWVCC Charging circuit power supply impat
42 SEL “Empry” detection level switching
43 EFREGHD [Ere section power supply sround
44 PWAIFIL [EWAI phase compeansarion
10F-1, Me.55, Tung Kuang Road, Hsinchu, Taiwan, R.O.C. Email: servicefiaimiron, com hw
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Pin Assignments
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4-Channel driver + Power Controller

Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits unit
Supply voltage Ve 13.5 \Y
Driver output current Io 500 mA
Power dissipation Pd 625" mW
Operating temperature range Topr 0~+80 °C
Storage temperature range Tstg -55~+150 °C
% Derating is done 5mW/ °C for operation above Ta=25°C.
Recommended operating conditions (Ta = 25°C)
Parameter Symbol Min. Typ. Max. unit
Control circuit power supply voltage VSYSI 2.7 32 5.5 \%
Pre-driver power supply voltage VSYS2 2.7 32 55 \%
H-bridge power supply voltage HVCC - PWM | BATT A%
Power unit power supply voltage BATT 1.5 2.4 8.0 v
Charging circuit power supply voltage CHGVCC 3.0 4.5 8.0 v
Ambient temperature Ta 0 25 70 °C

Electrical characteristics

(Unless specified particular, Ta = 25°C, BATT=2.4V, VSYS1= VSYS2=3.2V, VREF=1.6V, CHGVCC=0V, CLK=88.2KHz )

Parameter Symbol| Min. | Typ. | Max. | Unit Conditions
Total circuit
B BATT=9V
BATT stand-by current Iy 0 3 UA VSYSI1=VSYSI=Vief=0V
BATT supply current I — | 25 | 40 | mA |HVce=0.45V, MUTE34=32V
at no-load BAT
VSYSI supply current _ HVce=0.45
atno-load | Isvst 47 | 64 | mA IMUTE34-3.2V, EI=0V
VSYS2 supply current g — | 41 | 55 | mA |HVce=0.45V, MUTE34=3.2V
at no-load SYs2
CHGVCC supply current o B _
at no-load Tegvee 0.65 2.0 mA |CHGVcce=4.5V, ROUT=0OPEN
H-bridge driver section
Voltage gain (CHI ~ 3 ~ 4)| Gy¢ 34 12 14 16 dB
(CH2) Gye | 21.5 | 23.5 | 245 dB
Gain error by polarity AGve| —2 0 2 dB
IN pln (CHI ~ 3 4) RIN134 9 11 13 kQ2 -
Input resistance  (CH2) | Ry, 6 7.5 9 kQ IN=1.7and 1.8V
. RL=8() - HVCC=BATT=4V -
Maximum output voltage | Vyur 1.9 2.1 v IN=0 32V
Lower transistor . _ TN —
saturated voltage VgarL 240 400 mV  [[(=—300mA ~ IN=0 and 3.2V
Upper transistor . _ CTN—
saturated voltage Vsaru 240 400 mV  [[(=300mA -~ IN=0 and 3.2V
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Input offset voltage Vo —8 0 8 mV
Output (CH1~3~4)| Vooiza | —30 0 50 mV o
offsctvoltage  (CH2)| Vo | —130] 0 | 130 | my |YreFFINZLOV
Dead zone Vs | —10 0 10 mV
BRAKEI ON _ _ —
threshold voltage Viron | 20 vV |INI=18V
BRAKEI1 OFF B B _
threshold voltage Vrore 0.8 vV |INI=L8V
MUTE2 ON _
threshold voltage Vion | 2.0 Vo |IN2=18Y
MUTE2 OFF _
threshold voltage Viors 0.8 Vo |IN2=18v
MUTE34 ON o
threshold voltage Vusaon 0.8 V  |[IN3=IN4=1.8V
MUTE2 OFF B B o
threshold voltage Vyssorr| 2.0 V  |[IN3=IN4=1.8V
VREF ON _ _ =IN?2=[N3=[N4=
threshold voltage Vrefoy | 1.2 V  [INI=IN2=IN3=IN4=1.8V
VREF OFF _ _ = IN2=[N3=[N4=
threshold voltage Vrefop 0.8 V  |IN1= IN2=IN3=IN4=1.8V
BRAKEI I 4 7 10 mA BRAKEI pin The current
brake current | BRAKE! Difference between “H” and “L”
PWM power supply driving section
PSW sink current Togw 10 13 17 mA |IN1=2.1V
HVCC level shift voltage | Vgyue | 0.35 | 045 | 0.55 V |IN1=1.8VHVCC—OUTIF
- HVCC=9V
HVCC leak current | P 0 5 UA VSYSI= VSYSI=BATT=0V
PWMamplifier 1 o 1160 | 1750 | 140 | 1KQ |INI=1.8V, HVCC=1.2~14V
transfer gain
DC/DC converter section
(Error amplifier section)
VSYS1 pin
threshold voltage Vomy | 3.05 | 3.20 ) 3.35 v
EO pin output voltage H| Vi 1.4 1.6 — VvV  [EI=0.7V,[,=—100 A
EO pin output voltage L | Vgo, — — 0.3 V [EI=1.3V, =100 £ A
(Short-circuit protection)
SPRT pin voltage(normal)| Vg — 0 0.1 V |EI=1.3V
SPRT pin current | EO=H| Igpy, 6 10 16 LA |EI=0.7V
SPRT pin current 2 EO=L | I, 12 20 32 «A |EI=1.3V, OFF=0V
SPRT pin current 3 _ _
(over-voltage) Iprs 12 20 32 ¢ A |EI=1.3V, BATT=9.5V
SPRT pin impedance Rgpr 175 220 265 kQ
SPRT pin _ _
threshold voltage Veorn | 1.10 | 1.20 | 1.30 V  [EI=0.7V, CT=0V
Over-voltage .
protection detect Viver | 8.0 8.4 9.0 V  |BSEN pin voltage
(Transistor driving section)
SW pin Veurs | 078 | 098 | 113 v BATT=C=1.5V, [(=—2mA,

output voltage 1H

VSYS1=VSYS2=0V, at start
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SW pin B C=0V, [(=—10mA,
output voltage 2H Vowar | 1.0 150 v EI=0.7V, SPRT=0V
SW pin B Cr=2V, I,=10mA,
output voltage 2L Vswar 0.3 0.45 v
SW pin C=470pF,
oscillating frequency 1 fswi 80 100 150 | KHz VSYS1= VSYS2=0V, at start
SW pin _ _
oseillating frequency 2 | w2 | 60 70 82 | KHz |C;=470pF, CLK=0V
SW pin _ _ =
oscillating frequency 3 fsws 88.2 KHz |C=470pF
SW pin T 001 | — | 0.6 | wsec |C,=470pF, EO=0.5~0.7V swee
minimum pulse width | “SWMN| ™ ) K T pr, e p
Pulse duty at start Dgy | 40 50 60 %  |C,=470pF, VSYS1= VSYS2=0V
Max. pulse duty 0 _ _ _
at seif-running | Dsv | 70 80 90 %  [EI=0.7V, C;=470pF, CLK=0V
Max. pulse duty at CLK | iy 105 | 75 | g5 | % |EI=0.7V, C,=470pF
synchronization
(Dead time section)
DEAD pin impedance | Rppap | 52 65 78 kQ
DEAD pin output voltage | Vippap | 0.78 | 0.88 | 0.98 \
(Interface section)
OFF pin - ~|VSYSI _
threshold voltage | ¥ OF™ 20| VvV [EFELIV
OFF pin bias current Topr 75 95 115 MA |OFF=0V
START pin ON - o BATT _ _ _
threshold voltage Vstari 0| YV [VSYSI=VSYS2=OV, G=2V
START pin OFF BATT| B _ _ _
threshold voltage Vs | 3 V. |VSYSI=VSYS2=0V, C=2V
START pin bias current | Igpagr 13 16 19 (#A |START=0V
CLK pin o -
threshold voltage H Ve | 2.0 v
CLK pin - .
threshold voltage L Ve 0.8 v
CLK pin bias current Tek — — 10 A |CLK=3.2V
(Starter circuit section)
ol VSYS1=VSYS2=0V~3.2V,
Starter switching voltage | Vorum | 2.3 2.5 2.7 A% START=0V
Starter switching _
hysteresis width Vos | 130 200 300 mV |START=0V
Discharge release voltage | Vpg 1.63 1.83 | 2.03 \%
(Empty detection section)
Empty detection voltage 1 | Ve | 2.1 2.2 2.3 V  |VSEL=0V
Empty detection voltage 2 | Vpyprn | 1.7 1.8 1.9 V |[ISEL=—2pu A
Empty detection _
hystoresis width 1 | Vet | 23 50 | 100 | mV |VSEL=0V
Empty detection -
hysteresis width 2 Vivusz | 25 50 100 mV [I[SEL=—2pu A
EMP pin output voltage Vewmr — — 0.5 V |I,=1mA, BSEN=1V
EMP pin Lo | — | — | 10 | zA |BSEN=24V

output leak current

10F-1, No.55, Tung Kuang Road, Hsinchu, Taiwan, R.O.C.

Tel: 886-3-575-3058
Fax: 886-3-575-3015

Email: service@aimtron.com.tw

http://www.aimtron.com.tw
01/08/05



/Almtren o
U = Preliminary
BRIRNERDBIRAT 4-Channel driver + Power Controller
BSEN pin input resistance| Rggex 17 23 27 kQ |[VSEL=0V
. VSYS1=VSYS2=0V,
BSEN pin leak current | Iggy 1.0 UA BSEN=4.5V
SEL pin detection voltage | Vg | 1.5 — — V  |Veum=BATT-SEL, BSEN=2V
SEL pin detection current | Iggr -2 — — UA
(Reset circuit)
VSYSI reset 0 Ratio of VSYSI voltage and
threshold voltage ratio Hser 85 20 93 & error-amp threshold voltage
Reset detection
hysteresis width Vesms | 23 >0 100 mVv
RESET pin output voltage| Vigr — — 0.5 V  [[,=1mA, VSYS1=VSYS2=2.8V
RESET pin pull up Resy | 72 | 90 | 108 | kO
resistance
AMUTE pin output BATT B [,;=—1mA,
voltage 1 Vaur | 0.4 BATT |V VSYS1=VSYS2=2.8V
AMUTE pin output BATT I,=—1mA, START=0V
— BATT
voltage 2 | VAT | —0.4 V' lvsysi=vsysz=2.8v
AMUTE pin pull dgwn Ry 77 95 113 KO
resistance
(Operational amplifier section)
Input bias current Ipias — - 300 nA |OP+=1.6V
Input offset voltage Vowor | —5.5 0 55 mV
High level output voltage | Vouop | 2.8 — — V  |RL=OPEN
Low level output voltage | Vyiop — — 0.2 V  |RL=OPEN
Output drive current o - -
(source) Isou 6.5 3.0 | mA |Output short to GND by 502
Output drive Cgif) Iew | 04 | 07 | — | mA |Output short to VSYS by 500
Open loop voltage gain GVO — 70 — dB |VIN=—75dBV,f=1kHz
Slew rate SR — 0.5 — V/us
(Charging circuit section)
RCHG pin bias voltage Vieng | 0.71 | 0.81 | 091 V  |CHGVce=4.5V, RCHG=1.8k()
RCHG pin output CHGVcc=4.5V,
resistance | Rrkona | 075 | 095 | 120 1 kO g ep6 0.5 and 0.6V
SEL pin leak current 1 Igeix — — 1.0 ¢ A |CHGVce=4.5V,RCHG=0OPEN
SEL pin leak current 2 | P — — 1.0 #A |CHGVce=0.6V,RCHG=1.8k()
SEL saturation voltage Veprca | — 0.45 1.0 Y CHGVee=4.5V, 1,=200mA,

RCHG=0Q)

*This product is not designed for protection against radioactive rays.
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Application
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Application explanation
( H-bridge driver )
1.Mute function
Brake function and mute function are
assigned to CH1 and other channels of the
four channels respectively.
« When the BRAKE pin is low is normal
operation (high is CH1 mute on),and enters
a brake mode.
« When the MUTE2 pin is low is normal
operation (high is CH2 mute on).
« When the MUTE34 pin is high is normal

operation (low is CH3,4 mute on).

2.VREF drop mute
When the voltage impressed to VREF terminal
is 1.0V (typ.) or less, impedance of driver

output becomes “high”.

3.Thermal shutdown
If the chip temperature rises above 150
C ,then the thermal shutdown (TSD) circuit is
activated and the output current is cut. When
the chip temperature has dropped to 120

°C ,then output current begins to flow.

4.Driver gain
Driver input resistance is 10k Q of CHI,
CH3,CH4 and input resistance of CH2 is 7.5k
() .Driver gain can obtain under-mentioned

expression and set it.

55k

CH1;3a4 GV=20Iog | m |
+
110k

e ozeg| oo e |
DK+

R is External resistance

The power supply of drive output stage is

HVcc terminal and that of pre-drive circuit is
VSYS2 terminal. Attach by-pass capacitor
(approximately 0.1 i F) to the leg of this IC

between the power supplies.

(DC/DC converter control circuit )
1.0utput voltage

Booster circuit of voltage (VSYS1) can be

configured with external component. The

voltage is defined as follows.

R1-R3 , R2-R4
- R1 +R3 R2 + R4
VSYS = 1.24 % 5 R4 )
R2 + R4
/_ R1=External resistance
R2=External resistance
VSYS R3=15.5k2
R4=10.5kQ
12
R1 £l R3
7
R2 R4
l 1.24v
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2.Short-circuit protection function
When the output of error amplifier is “H”, if
the voltage of SPRT terminal has reached
1.2V(typ.) upon charging the terminal,
switching of SW terminal is disabled. Time to
disable switching depends on a capacitor of
the SPRT terminal and it can be calculated by

the under-mentioned expression:

t = CSPRT x ﬂ(sec)
ISPRT

(VTH =1.20V,ISPRT =10 ud)

3.Soft-start function
The soft-start is functioned by putting a
capacitor between DEAD terminal and GND.
Max duty can be changed by attaching

resistance to 4-pin.

t = CDEAD x R(sec)
(R =65KQ)

4.Power-off operation

SPRT terminal is charged by setting OFF
terminal to “L”. Then, switching of SW
terminal is terminated when the voltage of the
SPRT terminal has reached 1.2V(typ.). Time
to disable switching depends on a capacitor of
the SPRT terminal and it can be calculated by
the under-mentioned expression:

VTH
(sec)
IOFF

(VTH =1.20V,IOFF =20 uA)

t = CSPRT x

5.0ver-voltage protection operation

When the voltage impressed to BSEN terminal

has been 8.4V(typ.), SPRT terminal is charged.
Then, switching of SW terminal is terminated
when the voltage of the SPRT terminal has
reached 1.2V(typ.). Time to disable switching
depends on a capacitor of the SPRT terminal
and it can be calculated by the under-

mentioned expression:

t = CSPRT x VTH (sec)
IH

(VTH =1.20V,IHV =20uA)

(PWM power supply drive circuit )
This circuit detects a maximum output level of
drivers of four channels and performs the
PWM supply of load drive power supply. This
circuit uses PNP transistor, Schottky Diode

and Capacitor as external component.

(.,
SBD J‘ J‘

10' b 471 011
_| 47

2200P 100K
r 7Y I 36

( PWMFIL  PSW HVce W

dl

(“Empty” detector unit )
When the voltage impressed to BSEN terminal
has been the detecting voltage or less, EMP
terminal varies from “H” to “L”(open collector
output). Hysteresis of 50mV(typ.) set to the
detecting voltage to prevent the output chattering.
The detecting voltage varies depending on SEL

terminal as follows:
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SEL pin

Detect voltage

Return voltage

L

2 2V(typ.)

225V (typ.)

High-Z

1.8V(typ.

1.85V(typ.)

(Reset circuit )

Upon 90% of DC/DC converter output voltage,
RESET terminal varies from “L” to “H” and
AMUTE terminal changes from “H” to “L”.

Hysteresis of 50mV(typ.) set to the reset

voltage to prevent the output chattering.

( Charging circuit )

The power supply of the charging unit is
CHGVCC terminal and it is independent of
any other circuits. Charging current is set by
the resistance between RCHG terminal and
GND. The charging current takes constant
current through SEL terminal.

This circuit has a private thermal shutdown
circuit. When the chip temperature has been
150C, the charging current is cut. When the
chip temperature has dropped to 120°C, the

charging current begins to flow.
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Package Outlines (units:mm): QFP-44
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