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Aimtren ATS654
REEREREERAS 4-Channel BTL Motor Driver for CD-ROM
Features Description

= AT5054 i3 3 4 channel drver for optical disc
mtor driver. Diual channel cument fesdback
type drvers are built 1o, in addition o daal
channel motor driver

= Separating Voo inte Pre-power of sled motor,

The AT5854 is a 4-channel BETL driver IC for
driving the motors apd acmators o prodocts
such  as  CO-FOMDVD-ROMIDVD-Player
drives. Two of the charnels use current feedback
to minimize the curment phase shift caused by the

Power of loading motor and Power of actaator, tofluence of load mductance.
can make bater power efficiency, by low .-'!;ppl.il:ﬂtinn?
supply voltage drive. CD-ROM drives, DVD drives, DVD-ROM
# Srand-by mode built m. T
# Thermal shutdown circuir on chip.
= Compatible with BAS254
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Pin Descriptions

Pin Na. Pin name Function
1 VINFC Foons drive input
2 CFCemr] For connection of capacitor for the emmor amp Slter
3 CFCem2 For connection of capacitor for the emmor amp Slter
4 (W INSL + Op-amp input {+) for the sled driver
5 WIS - Op-amp input -} for the sled dover
<] [WICRSL Op-amp cutput for the sled dover
7 WVIEEFC Foons drrver feedback pin
8 Wi [Vice
9 [E%Vicl [Bower Voo for sled driver block
10 [BGHD Ground for Sled driver block
11 [VIDSL - sled driver outpuar (-)
12 [VIOSL = sled driver outpuar (+)
13 VIOEC - Focns driver oatput (-)
14 [WVIOFC + Foons driver oufput (+)
15 WVOTE + Tracking driver output (=)
18 VDT - Tracking driver output (-}
17 [VIOLD + Lozding driver cutpur (+)
18 (VO - Lozding driver cutpus (-
12 [BGH D Ground for Acmater driver bleck
20 [WVIETE Tracking driver feedback pin
21 [E%cc2 [Beer Ve for Acmator driver block
21 GHD Ground
23 [VINTE Liozding driver input
24 CTEem2 For connecnon of capacitor for the emror amp flter
25 CTEerm] For connecnon of capacitor for the emror amp flter
28 VINTE Tracking driver mput
27 BIAS Eias impuat
28 STRY Stand-By control

Hotes: The Indicatad polarifles for the output pine are for when all Inputs ars (+}.
The output H bridgs supply ping &re PYcel for the leading channel, PYVec2 for the fecus, tracking

channals, and Ve for the pre-block and sled channal. Always ensura that Voo z PVect 2.

PinOut
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Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits unit
Power supply voltage Ve ~ PVeel,2 13.5 \%
Power dissipation P, 1.7" W
Operating temperature Ton -30~+80 °C
Storage temperature T -55~+150 °C
* Reduce by 13.6 mW for each increase in T, of 1°C over 25°C.

When mounted on a 70mm x 70mm x 1.6 mm glass epoxy board.
Recommended operating conditions (Ta = 25°C)

Parameter Symbol Limits unit

Power supply voltage Vee 4.0~13.2 v
PVecl 4.0~Vce v
PVece2 4.0~Vce v

Electrical characteristics

(unless otherwise noted, Ta = 25°C, Ve = PV, =12V, PV, =5V, VBIAS§=2.5V, R;= R;,=8Q), R\ ;= RL4=ISQ)

Parameter Symbol| Min. | Typ. | Max. | Unit Conditions
Quiescent current Iec - 18 27 mA
Stand-by quiescent current Iy - - 0.5 mA
Voltage for Stand-by ON Viron 0 - 0.5 \Y
Voltage for Stand-by OFF Vsrore | 2.0 - - \Y
<Actuator driver>
Output offset current Io1s -6 - 6 mA
Maximum output amplitude Vouis 3.6 4.0 - V  |[Vh=VBIAS * 1.5V
Trans conductance Gm 1.3 1.5 1.7 A/V |[Vn=VBIAS * 02V
<Sled motor driver/Pre OP-amp>
Common mode input range Viem -0.3 - 11.0 V |VBIAS =6V

Viem | -0.3 - 4.0 V  |Vcc=PVccl=5V
Input bias current Iop - 30 300 nA
Low level output voltage Vorop - 0.1 0.3 \Y
Output source current Iso 0.3 0.5 - mA
Output sink current I 1 - - mA
<Sled motor driver>
Output offset voltage Vores | -100 0 100 mV
Maximum output voltage Vos 7.5 9.0 - V  |[VNn=VBIAS t 1.5V
Closed loop voltage gain Gyg. | 18.0 | 20.0 | 22.0 dB [Vn=VBIaS * 0.2V
<Loading motor driver>
Output offset voltage Vorrp | -50 0 50 mV
Maximum output voltage Voui 7.5 9.0 - V  |[Vn=VBIAS f 2.0V
Maximum output voltage Vouar 3.6 4.0 - V  |[VNn=VBIAS t 1.5V
Vee=PVccl=5V

Closed loop voltage gain Gyp | 13.5 15.5 17.5 dB |V =BIAS * 0.2V
Gain error by polarity AGyp| O 1 2 dB |V,=BIAS * 0.2V

*This product is not designed for protection against radioactive rays.
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Typical Curve
Driver I/O Characteristics (Sled )
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Driver I/O Characteristics (Loading )
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Pre-OPA Characteristics
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Test Circuit
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Application example
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ALI Solution(AT5654+BA6849)
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Condition: mount on 50x50 mm2 t=1.0mm paper phenol PCB
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Operation notes

(1) Thermal-shut-down circuit built in. In case
IC chip temperature rise to 175°C (typ.),
thermal-shut-down circuit operates and
output current muted. Next time IC chip
temperature falls below 150 C (typ.), the
driver blocks start.

(2) In case stand-by-pin voltage under 0.5V or
opened, quiescent current is muted. stand-by-
pin voltage should be over 2.0V for normal
application.

(3) Bias-pin (pin 27) should be pulled up more
than 1.2V. In case bias-pin voltage is pulled
down under 0.9V (typ.), output current is
muted.

(4) Insert the by-pass capacitor between Vcc-pin
and GND-pin of IC as possible as near

Package Outlines (units:mm): HSOP-28

&

(approximatelv 0.1 ¢ F).

(5) Heat dissipation fins are attached to the GND
on the inside of the package. Make sure to
connect these to the external GND.

< Supplement >

Current-feedback driver

Trans conductance (output current/input voltage)
is show as follows.

1
gn=7 o AIV)
R+ Ry

Ry =0.15Q (* 0.05Q)  Auwire

»

18.5% 0.3

1__THHHHAAAI |HHHHHAH

>

\

9.9% 0.3
7.5t 02

v

A AT5654

<&

225 01

4 HHHHHHHL __THHHHHHH
o]

e —p—
0.3MIN

0.2t 041

\
guuguuurly

/
ot I Soooooo
+

—>

<
| <

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

01/12/26

11



Aimtren AT5654

BRIFHR R BRAT) 4-Channel BTL Motor Driver for CD-ROM

Reflow Condition (IR/Convection or VPR Reflow)
Reference JEDEC Standard J-STD-020A

Peak Temperature

180C

Pre-heat Temperature
i P d

Temperature(C)

Time

Classification Reflow Profiles

Convection or
IR/Convction

Average Heating Rate(180°C to peak) 5°C/second max. 10°C/second max.
Preheat Temperature(125+20°C) 120 seconds max.
Temperature maintained above 180°C 10~150 seconds
Time within 5°C of actual Peak 10~20 seconds 60 seconds
Temperature
Peak Temperature Range(Note 1) 219~225°C or 219~225°C or
235~240°C 235~240°C
Cooling Rate 6°C /second max. 10°C/second max.
Time 25°C to Peak Temperature 6 minutes max.

*1 The maximum peak temperatures for IR and VP reflow are depending on package dimensions.

Package Reflow Conditions

Pkg. Thickness >2.5mm/Pkg. Thickness <2.5Smm |Pkg. Thickness <2.5mm
and and

. Volume >350 mm3 | Pkg. Volume <350 mm3

Convection 219~225°C Convection 235~240°C
VPR 219~225°C VPR 235~240°C
IR/Convection 219~225°C IR/Convection 235~240°C
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