B 4% 51 M # 886-3-5753170

JUE 5 77 HLF (1) 86-21-34970609
TECMNOTL JBE 4% J1 Wi - (% 91) 86-755-83298787

Http://www. 100y. com. tw

Pb
ree

WOHU Becrank Comporens.

System LSIs for CD/DVD Drive & Recorder
System Motor Driver IC

for Half Height Drive(Sensorless)
BD7789RFS TARGET SPEC(2008.05.07)

@Description
BD7789RFS are energy-saving, low noise |Cs, developed for the spindle motor, actuator coil, tilt coilxstepping motor, and
the loading motor drive of the desktop PC/DVD recorder. The actuator, tilt, and loading driver use a r BTL drive system
and the spindle and stepping motor driver use power MOSFET.Due to the motor's sensorless functio , @ reduation in
the number of external parts and wiring is achieved. }
@Features p
1) Simple low revolution contrel with LRPM made.
2) Hali sensors are not required !’
3) The spindle motor driver achieves a high speed start and driver stability by the' d?'fﬁg. system of'in original ROHM.
4) Highly effective spindie and the stepping driver is achieved by built-in mlemai Getecﬂﬁn t:lrcurt (E’ﬁéma! resistance is
unnecessary.) and PWM control driver.
5) Linear BTL drive system for low noise output. % >
6) ON/OFF of loading, brake mode of spindle driver, and standby mode are salactable by the two control terminals.
7) Built-in thermal-shut down circuit. i

8) Built-in oscillator circuit. : b 4
9) Improved heat radiation efficiency utilizing HTSSOP p}?‘aga.f . N \
@Applications AN\N
Optical disk equipment, such as desktop PC/DVD recqt;lg{rs ’» ‘*;,‘ 1
@Absolute maximum ratings B/ A \ F '
Parameter & . S | ~d Limits Unit
POWER MOS power supply voltage ‘% M, v 16 7 V
Preblock/BTL power block power supply vo_dl_]‘:ge S| Voo AVM, LovMm 15 v
PWM control biock power supply vollage™ 4: %‘&_ Voc 7 V
Power dissipation @ o 2.0 § W
Operaling temperature range i Y N Topr -20~70 L
Storage temperalure f;: Y""& Tstg -55~150 i
#1 POWER MOS output terrhtnais 129-32p|n 35~37pin) are contained.
#3 PCB mounting (?0mmX70mmX1 6mm, occupied copper foil is less than 3%, glass epoxy standard board).
Reduce by 1GmWf°c over 25C see p.11)
@Recommended operaling conditions -
(Set the powpr sSupply voltage with ¢onsideration to power dissipation)
: - Parameter Symbol Min. Typ. Max. Unit
Splndlg driver powerblock power supply voltage SPVM - Vee®? - Vi
Sled motor dﬁm powerblock power supply voilage SLVM - Vec™ - Vi
Preblock power supply voltage Vee 10.8 12 13.2 v
L'8ading driver power block power supply voltage LDVM 4.3 5.0 Vee v
Actalor x driver power block power supply vollage AVM 4.3 5.0 55 vV
| oitgldsiock power supply voltage DVce 43 5.0 55 v
Spindle driver output current losp - 1.0 25% A
Acluator/sled motor/loading motor driver output current oo - 0.5 0.8 A

#3 Set the same supply voltage to SPVM, SLVM and Vee.
#4 The current is guaranteed 3.5A in case of the short-circuit braking mode and the current which is tumed on/off in a
duty-ratio of less than 1/10 with a maximum on-time of Smsec. May.2008

ROHM CO.,LTD

Free Datasheet http://www.datasheet4u.com/


user
新建印章


@®6lock diagram
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@Pin description

No. Symbol Description No. Symbol Description

1 GND Pre-GND 23 SLVM Sled driver power supply

2 DVee PWM block control power supply 24 vC Reference voltage input

. TLIN Tilt driver input 25 SLIN2 Sled driver2 input

4 AVM Actuator driver power supply 26 SLIN1 Sled driver1 input

5 FCIN Focus driver input 27 LRPM  |Low revolution control input

6 TKIN  [Tracking driver input 28 | SLLM ];‘:jggg'ﬂﬁ;:ffum"".m“
7 TKO+ Tracking driver positive output 29

8 TKO- Tracking driver negative output 30

9 FCO+ IFocus driver positive output 31 7 drivert ne‘@e o

10 FCO- Focus driver negative output 32 b o 5 r1 posiﬁ%putput
1 TLO+  [Tilt driver positive output 33 2: “ISled dmsw; ground

12 | TLO-  [Tit driver negative output 34 | SPGND' [Spindie driver power ground
A el L s 3 %15 driver output V

14 LDO+ |Loading driver positive output é&u ﬁ\”‘ﬂfL Spifidle driver output W

15 LDO-  |Loading driver negative output ?#g 97 WY — Spindle driver output U

16 cTu Driver logic control input1 (ﬁa S\PyM g:j::::g:g ;ﬁ::?;;;:&ﬁ%ﬂn
1 CTL2 Driver logic control input2 }SP!N Spindle driver input s
18 LDVM Loading driver poweL ,su:;pl C_COM ﬁznéo&trs\::g)capacitur cOnnEcEN
19 | Voo [Pre block power mghl‘i 4 f o | cour e
20 LDIN  |Loading drivefinput "% i COM  |Motor coil center point input
21 | PRTRST Prolec},gggel input #’:'j?v"' 43 FG IFrequency generator output
22 | PRTFLG |Profect flagoutput v 44 | SPYM |Spindie driver power supply

*Positive/negative of the output terminals are determined in reference to those of the input terminals.

i
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@Equivalent-circuit diagram of the terminals

Three-phase motor driver output

fly-back voltage detection Input

@ F'y -er-Mh—I | |
@
@
1
BTL driver output FC,TK,TL i BTL driver o_l;!bul LD

BTL driver input FC,TK,TL LD

(19

®
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Spindie, SLED limit input

Control signal input

P
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. 2000 (X 1ch) (% 2¢h, (% 4ch) -
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PRTRST input
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@Electrical characteristics (Unless otherwise noted, Ta=25C, Vec=SPVM=SLVM=12V, DVcc=AVM=LDVM=5V, Vcs1.65V, RL=8Q . RLSP=20)

SR rarameter LI w m ‘ WP.‘ 5 m X Uﬁ!‘ _ﬂu.ftifﬁ:} RSP
Circuit current
| Quiescent current 1 Q1 = - F ok 25 mA___| Vee (Loading OFF)
Quiescent current 2 _koOKY2 A S 12 mA Vcc (Loading ON)
| Quiescent current 3 1Q3 = 6 1 mA DVec
Standby-on current 1 IST1 = 0 100 uA | Vee
Standby-on current 2 IST2 - 0 100 wA DVec
| Sled driver block
| Input dead zone (one side) | VDZSL 0 30 80 my
Input output gain gmSL 0.75 1.0 1.25 AN | RSLLIM=3.0kQ
Qutput ON resistor (upper) RONUSL | - 1.15 1.6 Q IL=500mA
| Qutput ON resistor (lower) RONLSL - 1.05 14 0N O IL=-500mA _ #%
| Output limit current ILIMSL 0.85 1.0 115 A RSLLIM=3.0kQ %
PWM frequency fosc — 100 — kHz
Spindle driver block <Torgue control> %:
| Input dead zone (one side}l | VDZSP1 20 55 90 mV_ | VERPM=L ;% i
Input dead zone {one side)2 | VDZSP2 20 220 450 mv__ M&_RPM#! "; b,
Input output gain 'H’ gmSPH 23 3.0 3z AN VLRPM=L \
Input output gain 'L’ . gmSPL | 046 0.6 0.74 AN, Vl%%‘@H .4
Qutput ON resistor (upper) RONUSP -~ 0.35 055 | Q0 !L=500rﬁﬁ§f,« :
Output ON resistor (lower) RONLSP - 0.3 045 | O | IL=-500mA
OQutput limit current ILIMSP - - ~ | A "LRSPLIM=T.B.D.
PWM frequency fosc - 167 | . —  PokHz [
Spindle driver block <FG output> Pt NN o
High voltage VEGH - . L e %\__ 100k Il up to DVel
Low voltage VFGL Q) X > vV
Focus driver block o
Output offset v e VOFF =20 4% mV
| Output saturation voltage 'H' VOHF i 03 T Vv IL=500mA
| Qutput saturation voltage’L’ | VOLF | -~ 045 | B9 v IL=-500mA
Voitage gain 'H' GVF 19&21.6 3 236 dB VLRPM=L
Voltage gain 'L’ GVF 'T‘ig_ga.s | ‘#@-’ 176 d8 | VLRPM=H
Tracking driver block s h <
Output offset voltage < VOFT 20%. 17 0 20 mV
Output saturation voltage 'H"1: VOHT. | - | 03 0.7 V___ | IL=500mA
Output saturation voltagel’ | “"WOLT - 04 08 Vv IL=-500mA
Voltage gain A . (ONT 19.6 2186 23.6 dB
Tilt driver block o B
t offset v S TR@ETL | -50 0 50 my.
| Output saturation voltage 'H. | VOHTL - 0.3 07 V__ | IL=500mA
Output saturation voltage:'L’ | VOLTL - 0.4 0.9 v IL=-500mA
Voltage gain 'FbTL GVF 19.6 21.6 236 dB VLRPM=L
Volgég_e_gain i ”’?‘_L GVF 13.6 15.6 17.6 dB VLRPM=H
oading driver b
Quiplikoffset volt VOFLD -50 0 50 my
Output Satu atio 1 voltage 1 VOLD1 -~ 0.6 1.6 Vv IL=500mA LDVM=5V
Output saturation voltage 2 VOLD2 - 19 3.5 \' IL=500mA LDVM=12V
Vollgge gain GVI;_[.) 15.5 17.6 19.5 dB
| CTLI.CTLZ LRPM
|_Input high voltage _VIH 2.0 = 3.7 v
Input low voltage VIL - -~ 05 . v
 Others
| VC drop-muting VMVC 0.4 0.7 1.0 v
Vee drop-muting VMVece 3.45 3.85 425 \'

*This product is not designed to be radiation-resistant.
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@Test circuit
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@Functional description

1-1 Driver control terminal 1and 2 (CTL1.2)
All drivers and spindie-drive braking modes can be switched on/off by inputting combinations of H-level signal
(higher than 2V) and L-level signal (lower than 0.5V) to these terminals.

CTL1 CTL2 | Spindle Sled Focus Tracking Tilt Loading | FG output
L E X X X X X X X @
H L X @] X X X 0, O @
- H o) o) o) @) 6) X @) O:ON x :OFF
CTL1 CTL2 SPIN > VC SPIN < VC
L H Forward-rotation mode Short-circuit braking mode @
H H Forward-rotation mode Reverse-rotation braking mode (L @
*Details of CTL1,2=H are sh 12 3
1-2. Spindie output mode %as;u r
The spindle output changes as follows by the setting of LRPM and SPIN. (CTI.i 2= Highh‘ @*fﬁ ) '
Rotation speed Orpm 400rpm 4500rpm 4_ & 2
Normal mode | SPIN>VC | 120° energizing 156& ergizin "L o
LRPM=Low SPINCVC | 120° energizing 150° energi %*5-.‘ Shart brake
LRPM mode | SPIN>VC 120° "ner‘g‘izin - ®
LRPM=High | SPIN<VC (g HI-Z,Hi-Z) ¥
“PWM frequency become 30kHz (Typ.) in LRPM mode. o &, ;
@ Standby mode N\ : “.%‘p

When the IC is in standby, its power dissipation can bﬁm@; N 4
@ Drivers muting S, W . ’5;%

All output channels, except the loading and sled rnotq , are rhqted and their outputs are tumned off.
@ Short-circuit braking mode (spindle) % 53

\ a

) p
Al the spindle driver outputs are shorted.out t iM when ?I <VC
@ Reverse-rotation braking mode (spindlé w
When SPIN < VC, all output are shorf in 4500rpm (Typ.) or more, in less than 4500rpm (Typ.) the

output become reverse—rotaliqu braking i e. :

Rotation speed is less than’ 145@ when SRIN <4/C, all the output are shorted to SPVM.

(However, the above-mgmoned fﬁggtinal spe ol is expressed in the case of 12pole motor.)
® Low rotation mode .~ \.n

Please make to low. jolahom{node [LRPS( =Hl) after it starts in normal mode (LRPM=L).

2. Output limit for spmdle [SPLIM}sted (SLLIM)

R 'L”‘**" wPlwEr (N A=T8O

,.,u e g.—‘ - %
m \ \ ILIMSL = nsuaT(o; (A) B =3000
3. ‘[or%e : and/ oulpul Current detection terminals (SPIN) (SLIN1,2)
The relatio aen the torque command input and the output current detection terminals input is expressed in the
gure I:ualcmi

D b Farwand rolation

os am swe
SN G D

i o SPIN
[ TU8LINL2

4. FG output (FG)
3FG output begins after 900° degrees in electric angle, after the start mode ends and the BEMF detection starts. When
the rotational speed becomes 24rpm (Max.) or less in case of brake, the FG output is fixed to high.
The above-mentioned rotation speed applies to the 12 pole motor.

m
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@Functional description

5. Input/Output timing chart
BEAFU t
BEMFY
BEMFW
SPIN = :
o T L) ey :
o= llgnliiht i I
O 1 R R L T T ]
e Ihehiin L L
e g 1 g R i
6. Protect system Hm o 1in = - }
The actuator protect system disables all output that exceeds 2.4s (Typ.) at maximum powe -
PRTRST (INPUT) Function PRTFLG (OUTPUT) hctq%ﬁr output (Pg: KO
H Disable H il OFF % d
i Enable L acuve S
*It is possible to reset the protect system not only PRTRST=Low but ai;o CTL1 2*Low‘(ﬂand—by)
in PRTRST-H&gh and the protect operates. g o ¥
-*-_-___.‘ - '._
MIN, YRS, | MA? Unit
Time until protection function operates 2.1 24 I 2.7 “f rsec
7. Protection function 2 ' “*s = ’
Function to protect against destruction of output Hfﬁﬁnal when ol connects to GND or VCC.

(The LDVM=12V is excluded. )

a) Content of protection operatioin. (Focus, Tllb'%d Logdlw
@ When SINK side POWER transistor-hasbeen timed on, ifithe output current (400mA<TYP> or more) and the
output voltage (VCC-1VF<TYP> 3 ?* lected, the channel concemed will be turned off.

urned on, if the output current (1.6A<TYP> or more) are

detected, the channel ed will bétumed off.
b) Content of protection operatioin. %indta and' sleckmotor)
@ When SINK side POWER tranﬁialor has been turned on, if the output current (SPVM/2 & SLVM/2<TYP> or
more) are deteaied the channel oﬁmamed will be turned off.
@ When SDURC& side POWER lransiStor has been turned on, if the output current (SPVM/2 & SLVM/2<TYP>
or less) are’ detected tha channel concerned will be turned off.
8. PWM oscillation frequency
The PWM. aseﬂlagqn for drl\ﬁng the spindle and sled is free running.
Theslq@oscﬂ;aung fréquiency is 100kHz (Typ.)
cillahng frequency is 167kHz (Typ.)

mutin&’;

When the voltage at DVcc terminal and Vec terminal drop to lower than 3.85V (Typ.). the outputs of all the
channels are turned off.
¢) Over voltage protection circuit
When the voltage at SPVM terminal exceed 14.1V (Typ.), only the spindle biock output is turned off.
10. Thermal-shut down
Thermal-shutdown circuit {over-temperature protection circuit) is built in to prevent the IC from thermal breakdown.
Use the IC according to the thermal loss allowed in the package. In case the IC is left running over the allowed
loss, the junction temperature rises, and the thermal-shutdown of Spindle works at a junction temperature of
180°C{Typ.) , and the thermal-shutdown of all other channel works at a junction temperature of 185°C(Typ.)
When the junction temperature drops to 170°C (Typ.) the IC except Spindle resumes operation, and when the
junction temperature drops to 165°C (Typ.) all other channel resumes operation.

8
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@Caution on use

1. Absolute maximum ratings
We are careful enough for quality control about this IC. So, there is no problem under normal operation, excluding that it exceeds the
absolute maximum ratings. However, this IC might be destroyed when the absolute maximum ratings, such as impressed voltages (Vcc,
PVcc) or the operating temperature range(Topr), Is exceeded, and whether the deslruclion is short circuit mode or open circuit mode
cannot be specified. Please take into consideration the physical countermeasures for safety, such as fusing, if a particular mode that
exceeds the absolute maximum rating is assumed.

2, Power supply line
Due lo switching and EMI noise generated by magnetic components (inductors and motors), using electrolytic and ceramic suppress filter
capacitors(0.1pF) close to the IC power input terminals (Vcc and GND) is recommended. Please note: the electrolytic capacitor value
decreases at lower temperatures.

3. GND line
The ground line is where the lowest potential and transient voltages are connected to the IC.G

4. Themal design

Do not exceed the power dissipation (Pd) of the package specification rafing under actual operation, and i gase design gnough
temperalture margins. & }

5. Short circuit mode between terminals and wrong mounting E Y 4
Do not mount the IC in the wrong direction and be careful about the reverse-connection of the power c%ar oVEl C might

be destroyed when the dust short the terminals between them or GND

: ¥L '_,d"%_ B

6. Radiation "-,;,&f & o
Strong electromagnetic radiation can cause operation failures. N % \
7. ASOfArea of Safety Operation.) ‘533“ A e
Do not exceed the maximum ASO and the absolute maximum ratings of the outpul dﬁvér ' ; ’
8. TSD{Thermal shut-down) Fo

-15°C hyslereg}? the TSD of all other channel
the output terminal is swilched to Hi-z. The
2.not purpose. Therefore, please do nol use

The TSD of Spindle is activated when the junction temperature (Tj) reaches 175’,?( ith
is activated when the junction temperature (Tj) reaches 185°C[wllh *I-!S“Q-hystéresis}.
TSD circult aims to intercept IC from high temperature. The guarantee and profection of IC a
this IC after TSD circuit operates, nor use it for assumption that operates,th ircuit.

9. Inspection by the set circuit board o
The stress might hang to IC by connecting the capacitor o the fefm pédance. Then, please discharge electricity in each
and all process. Moreover, in the inspection process, please lim off the powerbefore mounting the IC, and turn on after mounting the IC.
In addition, please take into consideration the countermeasures for eﬁostatlc , such as giving the earth in assembly process,
transporiation or preservation. LW }’ ;

Ly

10. Earth wiring pattern o

This IC is a monolithic IC, and has P isclation ant| o’plement separation. Therefore, a parasitic PN junction is firmed in
stange or or thé transistor is connected to the terminal as shown in the figure
below. When the GND voltage potential is greater thafthe po!enlial at Terminals A or B, the PN junction operates as a parasitic
dtode In addition, the parasitic NPN irg ris form d ’w said parasitic diode and the N layer of surrounding elements closa Lo said
G because of the voltage relation. The parasitic element operating causes
the wrong opesstion and destmcﬁdn.uTheraforef‘:p!oase be €a reful s0 as not to operate the parasitic elements by impressing to input
terminals lower voltage than GND(P substrate). Plﬁga do not apply the voltage to the input terminal when the power-supply voltage is
nol impressed. Moreaver, plgase impress each input terminal lower than the power-supply voltage or equal to the specified range in the

guaranteed vollage wheu me ptm;et-supp\‘y voltage i8 impressing.

D Simplified structure of IC
em
epare und lines for conltrel signals and high current power driver outputs. Because these high current outpuls that flows to the
ire ipedance changes the GND voltage for control signal. Therefore, each ground terminal of IC must be connected at the one point on
the set clfeiit board. As for GND of external parts, it is similar to the above-mentioned.
12. Reverse-rolation braking
In the case of reverse-rotation braking from high speed rotation, pay good attention to reverse electromotive force. Furthermore, fully
check the voltage to be applied to the output lerminal and consider the revolutions applied to the reverse-rotation brake.
13, About the capacitor between SPVM and SPGND
The capacitor between SPVM and SPGND absorbs the change in a steep voltage and the current because of the PWM drive, as a result,
there is a role to suppress the disorder of the SPVM voltage. However, the effect falls by the influence of the wiring impedance etc, if the
capacitor becomes far from IC. Please examine the capacitor between SPVM and SPGND to amange it near IC.

9/11
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@Application circuit
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@Package outlines
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