Motor driver ICs

Spindle and loading motor driver for PD
BAG6852FP

The BA6852FP is a motor driver IC developed for use in PD, CD-ROM and DVD applications. In addition to having a
conventional spindle motor driver, it includes a reversible motor driver for use with loading motors to allow easy system
construction.

@Applications
PD, CD-ROM and DVD.

@Features
1) Powersave circuit (three-level switch) allows FG out- 3) The outputvoltage for the loading motor driver can be
put in power save mode. set using the Vref pin.

2) FGSW allows selection between either three-phase
composite output or single-phase output for the FG
output.

@Absolute maximum ratings (Ta = 25°C)

Parameter Symbol Limits Unit
Applid voltage Vee 7 \'
Applid voltage Vi, 2 15 \'
Power dissipation Pd 1700%1 mw
Operating temperature Topr —20~+75 (&
Storage temperature Tsig —55~-+150 c
Junction temperature Tjmax 150 [
Output current 1300%*2
(spindle block) lomax mwW
(loading block) 1000

%1 When mounted on 70mmX70mm X1.6mm glass epoxy board.
Reduced by 13.6mW for each increase in Ta of 1°C over 25°C.

*2 Should not exceed Pd or ASO values.

@Recommended operating conditions (Ta = 25°C)

Parameter Symbol Limits Unit
Power supply voltage Veo 4.5~55 v
(spindle block motor power supply) Vi 3~14 Y
loading block I
(loading block motor power supply) Vo 4514 v
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Motor driver ICs BAG6852FP

@Block diagram
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Motor driver ICs

@Pin descriptions

Pin No. Pin name Function
1 Ec Spindle torque control
2 Hit Hall signal input pin spindle
3 Hi™ Hall signal input pin spindle
4 Hzt Hall signal input pin spindle
5 Ha™ Hall signal input pin spindle
6 HsT Hall signal input pin spindle
7 Ha~ Hall signal input pin spindle
8 Vce Signal block power supply
9 Vmi Spindle motor power supply
10 RnF For connection of resistor for spindle output current detector
11 As Spindle output A3
12 A2 Spindle output A2
13 At Spindle output A1
14 PGND Driver GND
15 VREF Loading output high level voltage setting
16 OUTH Loading motor output 1
17 Vmz Loading motor power supply
18 ouT2 Loading motor output 2
19 IN1 Loading logic input
20 IN2 Loading logic input
21 GND Signal GND
22 BRK Spindle brake
23 CNF For connection of capacitor for spindle phase compensation
24 PS Spindle power save
25 FGSW Spindle FG output switch
26 FG Spindle FG signal output
27 VH Hall bias
28 Ecr Spindle torque control reference
FIN FIN Heatsink fin

* The heatsink fin must be connected to GND.

BA6852FP

794



Motor driver ICs

BA6852FP

@Electrical characteristics (unless otherwise noted, Ta = 25°C, Vcc = 5V, Vwm1 = 12V, and Vmz = 12V)

Parameter | Symbol | Min. | Typ. | Max. | Unit | Coniditions | Meag%ﬁirpent
[Spindle]
Circuit current 1 lect — 0.4 0.6 mA | Standby mode, lrs=—150 A Fig.3
Circuit current 2 lccz - 2.8 4.0 mA | Only Hall bias and FG operates|  Fig.3
Circuit current 3 lcca — 5.7 8.0 mA | Operation mode, Ec=Ecr Fig.3
{Power save)
On current range Ipson —350 — —150 pA | Standby mode Fig.4
Open current range Ipsop —15 — 15 p#A | Only Hall bias and FG operates Fig.4
Off current range IpsorF 150 — 350 pA | Operation mode Fig.4
(Hall bias)
Hall bias voltage VB — ‘ 0.9 1.5 Vv ‘ Iie=10mA Fig.5
{Hall amplifier)
Input bias current Ina - 0.7 20 uA - Fig.6
Same - phase input voltage range VHar 15 — 4.0 \ - Fig.6
Minimum input level ViNH 50 - — mVpp - Fig.6
Hall hysteresis Vhys 5 20 40 mV - Fig.12
{Torque command)
Input voltage range Ec, Ecr 1.0 - 4.0 \' — Fig.7
Offset+ Ecot + 20 50 80 mV | With respect to Ec=2.5V Fig.7
Offset— Ecot — —80 —50 —20 mvV — Fig.7
Input bias current Eciv —3 —0.4 3 pA | Ec=2V, EcrR=2.5V Fig.7
1/ 0O gain Gec 0.4 0.5 0.6 A/V |Ec=1520V Fig.7
{Brake)
On voltage range VsBoN 3.5 — - \' Brake on mode Fig.8
Off voltage range VsBOFF - - 1.5 \' Brake off mode Fig.8
(FG)
FGSW input low level voltage Vswi — — 1.5 Vv FG1 phase output Fig.9
FGSW input high level voltage| ~ Vswh 35 — - \ FG3 phase composition output Fig.9
FG output high level voltage VFaH 4.5 4.9 5.0 \' IFe=—10 pA Fig.10
FG output low level voltage VraL 0 0.2 0.35 \' IFe=5.0mA Fig.10
Duty (reference value) Du — 50 - % - —
{Output)
Output saturation high Vor — 1.0 15 V. |lo=—600mA Fig.11
level voltage
Output saturation low Vo - 04 | 09 V| lo=600mA Fig.11
level voltage
Vwm drive current Ivmp - 50 85 mA E%Tpg:/open Fig.12
Output limit current I 560 700 840 mA |Rv=0.5Q Fig.5
©ONot designed for radiation resistance.
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Motor driver ICs BAG852FP
Parameter | Symbol | Min. | Typ. | Max. | Unit | Coniditions | Meag%ﬁirtnent
[Loading block]
Circuit current 4 leca 12 24 36 mA | Forward or reverse mode Fig.13
Circuit current 5 less 29 48 67 mA | IN1="H", IN2="H" Fig.13
Input voltage high level ViH 2.1 — — A — Fig.13
Input voltage low level Vi — — 0.8 \ — Fig.13
High level input voltage liH 45 90 135 KA | VIN=2V Fig.13
Outout saturation voltage™ Vce - 1.0 15 \' lo=0.2A Fig.14
Vrer pin outflow current Irer - 2.0 5.0 uA | lo=0.1A, Vrer=9V Fig.15
Vrer input voltage range VRerF — — [ (Vm2)—1 \' — Fig.15
% The output saturation voltage is the sum of the upper and lower output Tr.
ONot designed for radiation resistance.
@Measurement circuits
(1) Measurement circuit resistance
Ar Az As Rne
13pin 12pin 11pin 10pin
R R A Rne
Vint
R=50
Rne=0.5Q
Fig.1
Fig.2
(2) Input/output table
Qutput state
Input conditions Forward Reverse
Pin No. 2 3 4 5 6 7 13 12 11 13 12 11 Measurement point
Pin Name Hit | Hi™ | Het | He™ | Hst | Hs™ Ai Az As Ai Az As
Condition 1 L M H M M M H L L L H H | 13pin HIGH
Condition 2 H M L M M M L H H H L L |13pin LOW
Condition 3 M M L M H M L H L H L H | 12pin HIGH
Condition 4 M M H M L M H L H L H L |12pin LOW
Condition 5 H M M M L M L L H H H L | 11pin HIGH
Condition 6 L M M M H M H H L L L H | 11pin LOW
Note: Forward Ec < Ecr Input voltage H=26V
Reverse Ec > Ecr M = 2.5V
L=24V
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Motor driver ICs BAG6852FP

(3) Measurement circuits

Vee lcct  : Ammeter Al value
t | Ipss IPS1 = 150pA
IPS1 o

f Hi™, H2", Hs™ =Vcc /2 (V)
4 Hit, He*, Hst = Vee /2 + 0.1 (V)

T : Ammeter Al value
 IONA00 1 AN00nn o

Hi™, H2", Hs™ =Vcc /2 (V)
Hit, H2", Hs™ =Vcec/2 + 0.1 V)
lccs  : Ammeter Al value

O IPS3 = 150pA
" Hi™,H2", Hs™ =Vcc/2 (V)
HJ U Hit, Hat, Hs™ =Vee /2 + 0.1 (V)
_;_ Hit | Het | Hst
2.5V T
Hi~™ He™  Hs™ 5V 12v
= =
Fig.3
ch Irson - IPS range for which all output pins
IPS are open
'PS (input conditions 1 to 6)
Irsop . IPS range for only FG and the hall
25V bias operate
ﬁl‘”‘”‘l hl‘l _| ﬁlllhnhnlll (input conditions 1 to 6)

Iesorr . PS range for which the output pins
are as in the Input / output table
(input conditions 1 to 6)

Ec Hi™ H™

Rnre
Hit | Het | Hot
. G
Ha™ 5V;; ;; 12v

Fig.4
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Motor driver ICs BAG6852FP

Veo Vus @ Voltmeter V1value
1 e 1 VPS = 5V
£ TT IHB = 10mA
It . (Voltmeter V2value) / 0.5
— NNO0000 10000000
2.5V Ec =0V

(input conditions 1 to 6)

O

%@uuﬁ%{?%

5V ;; 12v ;/;

Ec Hi—™ He  Hs™

Fig.5

f lta  : With Hnt = 4.0V, Hn~ = 2.5V,
Z the current that flows into Hn ™
With Hnt = 2.5V, Hn~ = 4.0V,

£ TT
hnnnhhn |__| ﬁﬁhnhnlll the current that flows into Hn ™~

n=1,2,3)

O Vhar : Hall input voltage range for which

the output pin is as per the Input /
1 % é 7
Hit Hz'%—h"’
Hi™ He™ Hs

N

R~
| output table.
Vine  : Hall input level for which the output
R pin is as per the Input / output table.
e

|[Hnt —Hn~ | Hin~ = 2.5V
2.5V

2 - 5V = 12v_;_

Fig.6
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Motor driver ICs

BA6852FP

f Ec, Ecr
s T T T Ecort
— NNO0000 10000000

2.5V

Ecin

O Rue Gec
LILIL

@ (: ) Ru
Hit | Het | Het

Ec Hi~  He~ Hs™ 5\/_;

P —
-

Fig.7

fBF{K

T
— NNN0000 10000000

2.5V BRK
Rne
Ru
-

Fig.8

VsBon

O

Het | Het | Het

12v
+

Ec  Hi™ He™ Hs™

. Torque command operation

voltage range

: Vary Ec until Ecr = 2.5V, then

Vary Ec voltmeter V1 < 3mV.
This Ec voltage range
(see operation notes (2)).

: Ammeter value when

Ec =2V and Ecr = 2.5V

. If the V1 value is V2 when

Ec = 1.5V, and the V1

value is V3 when Ec = 2.0V

Gec ={(V2 — V3) /(2.0 — 1.5}/
Rne (Rne = 0.5Q)

: BRK pin voltage range when all

output pins are low.

: BRK pin voltage range when all

output pins are as per the Input /
output table.
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Motor driver ICs

FGSWi 5vf Z

= [0 i r;| AT

T]

O

Rne
Ru

BA6852FP

Vswe : FGSW pin voltage range when
the hall input and FG output are
as per the table below.

Hit Hzt Hst FG

L H H L

H L L H

H=2.6V, L=2.4V Hn—=2.5V

Vswh : FGSW pin voltage range when
the hall input and FG output are
as per the table below.

L+ ot 5+
" § " —1 Hit Hat Hst FG
Ec Hi™  Hem  Hs™ 5V ;; 12\/;; ] . H ]
H L H H
Fig9 H L L L
H H L H
L H L L
L H H H
H=2.6V, L=2.4V Hn—=2.5V
:“L VreH : Voltmeter V1 value
Fa g T 5Vi s (Input / output table, condition 2)
q IFG = — 10pA
E-I I__l FGSW =0V
= l_lFG rl ll”llhnhl_”ll VreL : Voltmeter V1 value
28V (Input / output table, condition 1)
IFG =3mA
O FGSW = 0V
Rne
Ru
Hit | Het | Hst
Ec Hi™  H™  Hs™ 5V ; 12\/_;/;_
Fig.10
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Motor driver ICs

BA6852FP

1.
R R

Tj maj

SV;; 12V;;

O

Hit | Het | Hot

5V Hi=™ He~ Hs™

As (11pin) 600mA
As {11pin) —- Az (12pin)
Az {12pin) A1 (13pin) -—
A1 {13pin) 600mA

PGND

Fig.11

sV = 12v_;_

Von

VoL

VHys

Ivmp

: With the output measurement pin

made high level according to the
input conditions, the V1 value when
600mA flows from that pin.

: With the output measurement pin

made low level according to the
input conditions, the V2 value when
600mA flows from that pin.

: The voltage difference V3 between

H:* and Hi~ that switch the FG pin.
Ec=2.5V
FGSW = 0V

. Ammeter Alvalue

Output open (input conditions 1 to 6)
Ec =0V
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Motor driver ICs BAG6852FP

lcca . Ammeter Al value
IN1 =5V, IN2 =0V

f N2 INT
P77 @
Fq F;-ﬂ( ] ﬁ# ﬁ ﬁ lccs  : Ammeter Al value
ﬂﬂﬂ ﬂ I__I ﬂ I_l IN1 =5V, IN2 =5V
Vin 1 IN1 range for which OUT1 = High,
OUT2 = Low (IN2 = Low)

O RNne
e T iy e o 73 Lo

RnF

@ Vic 1 IN1 range for which OUT1 = Low,
‘ — OUT2 = High (IN2 = High)
Vo v IN2 range for which OUT1 = High,
OUT2 = Low (IN1 = High)
Fig.13
IH . Ammeter A2 value when IN1 = 2V
Ammeter A3 value when IN2 = 2V
N2 INT Vce @ Sum of V1 (the value when 200mA is
f “ flowing from the output high level pin)
and V2 (the value when 200mA is
ﬁﬂﬂﬂﬁ-ﬂ(ﬂ ] N flowing to the output low level pin).
OUT2 OUTH
O RNe
I RnF
sv;; I 12v_;_
Ve
OUT1 (18pin) 200mA
OUT1 (16pin) - QUT2 (18pin) P
ouT2 (18pin)
200mA
PGND

Fig.14
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Motor driver ICs

BA6852FP

IN2 IN1 Vrer
¢ S

T .
oo - AR

OouT2 OUT1

R

O .
EUUUUUULJ:JT UUUE
VE

OUT1 (16pin) —

ouT2 (18pin)
100mA

Fig.15

12V =
+

@Operation notes

(1) Torque command

The Rnr pin voltage with respect to the torque command
input (EC) is as follows.

F 3
Rne :
V) :
Forward |
<
Offset voltage—
Offset voltage+
A R R /
2.5 Ec (V)
Fig.16

Rotation direction
Ec<Ecr Forward

Ec>Ecr Reverse™*

% Stops after reverse is detected.

IrRer : Ammeter Al value
lo=100mA
VRer = 9V

Vrer : Vrer pin voltage range for which the
output voltage can be controlled

The | / O gain Gec from the Ec pin to the Rnr (output
current) is determined by the Rnr detector resis-
tance.

Gec = 0.25/ Rne (A1 V)

The torque limit current It is given by

Irt=0.35/ RnrF (A).
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Motor driver ICs BAG6852FP

(2) Power save
The power save pin logic is as follows.

Mode PS pin
Power save mode Outflow or pulled down to GND
FG, hall bias operation mode Open
Spindle operation mode Inflow or pulled up to Vcc

(3) Reverse rotation detector
The construction of the reverse rotation detector circuit
is shown in Fig. 17.

1) Forward (Ec < Ecr)
h The phase relationship between the hall input sig-
_ nals H2" and Hs " is as shown in Fig.18, and the re-

verse rotation detector circuit does not operate.
D 2) Reverse (Ec > Ecr)

3 The phase relationship between Hz" and Hs* is
i) oK H : OUTPUT.OPEN opposite to that for forward rotation, and the re-
(HIGH-IMPEDANCE) . L .
verse rotation detector circuit operates to switch the
output off and leave it in the open state.

Ha*

Hz~

Hs*

Fig.17

Motor operation during reverse detection

‘ When Ec < Ecr, forward rotation (right rotation)

'

‘ When Ec > Ecr, reverse torque is applied to reduce speed (right rotation)

l

‘ When the motor reverses, the reverse rotation detector operates, and the coil output is opened.

l

‘ Free rotation in the reverse direction by inertia.
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Motor driver ICs BAG6852FP

(4) Input/ output timing chart (forward rotation)

Hit
Hz*

I

|

/—\

Hs* ‘

|

|

|

|

e 30

I

|

|

A1 Output current 1

Hi~+He* |

d

I

|

I

|

|

I

!

A1 Qutput voltage

Az Output current
He~+Hs*

Az Qutput voltage £ X /

!

AsOutput current
Ha~+H:*

As Output voltage 7 /

Fig.18
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Motor driver ICs BAG6852FP

(5) Short brake
OFF | i OFF | i OFF | i
A1 A2 A3
0O —0 —0
ON ON ON
f f f
ez 777 7T

Fig.19

When the BRK pin goes to high level, the upper-side output transistors (three phase) go off, and the lower-side output
transistors (three phase) go on.

(6) Hallinput
The hall pins can be connected in series or parallel.

g Vee Vee

H1
Hs Hz H1 Hz
Ha
O O
Vu (27pin) Vh (27pin)
Parallel connection Series connection

Fig.20
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Motor driver ICs

BA6852FP

(7) FG output switch
The relationship between the FG output switch pin and
the FG output is as follows.

FG output mode

Three-phase composite
output

FGSW="L" Single-phase output

FGSW="H"

(8) About the input pin applied voltage

Do not apply voltage to any of the other pins when the Vcc
voltage is not being supplied to the IC. In addition, when
Vccis being applied, do notapply a voltage more than Vec
to any of the other pins.

(9) Input pins

The loading input pin has a negative temperature charac-
teristic, so when using it, give due consideration to the
temperature characteristics.

(10) Vrer pin (output high level voltage setting)

The loading block output high level voltage can be set us-
ing the Vrer pin voltage.

The output high level voltage Vonis given by the following
formula.

Vou = Vrer + Irer X R1 + VBE (Q1) — VBE (Q3)

The Vrer voltage that brings about the above formula is
up to Vmz — Vee (Q2) — VBE (Q3).

Do not apply a voltage of more than Vwmz to the Vrer pin.
Short the Vrer pin to Vmz if you will not use it.

O Vme

Q2
R1 4'\/23
Vrer
Q1
+—O
Irer ouT
77
O PGND

Fig.21

Output high level voltage

A

» Vrer voltage

<

Output high level voltage setting range

Fig.22
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Motor driver ICs BAG6852FP

(11) Spindle and loading operation conditions
When IN1 or IN2 are high level, the spindle is off regardless of the PS pin input.

PS Spindle operation mode IN1 IN2 ouT1 ouT2
Refer to item (2) of

* the operation notes L L OPEN OPEN

Hk OPEN H L H L

H% OPEN L H L H

Hok OPEN H H L L

% :Refertoitemof (2) the operation notes.

sk 1 All input patterns.

(12) Driver section ground (GND) (13) Thermal shutdown (TSD)

PGND (pin 14) is the driver section GND, and is not con- When the junction temperature reaches 175°C (Typ.),
nected to the signal section GND. This is the motor cur- the motor outputis opened. There is approximately 15°C
rent path, so take care with the PCB track width and ar- (Typ.) of temperature hysteresis.

rangement on the PC board.

@Electrical characteristics curves
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¢ £ 10 w10
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E o2 o) - Z
= = ] &
1% \ / £ 05 205
E 2
>.= 0.1 \ / 8 =
5
o
5
1.0 2.0 3.0 4.0 5.0 0 0.5 1.0 © o0 05 1.0
TORQUE CONTROL VOLTAGE : Ec (V) OUTPUT CURRENT : lo (A) OUTPUT CURRENT : lo (A)
Fig.23 Torque gain / limit characteristics Fig.24 Spindle upper-side output Fig.25 Spindle lower-side output
saturation characteristics saturation characteristics
— ~ 20
= 2
£ g 10
5 z 2
: o g
¢ ~— 8 -
1.0 £ &
8 T~ g 10 2
= > jar]
& 8 g s
=3 = L -
g & 2
E 2 - 5
(%} 3‘) o
5 5 - =
E £ A
o520 3
0 0.5 1.0 ° o 0.5 1.0 0 5 10
OUTPUT CURRENT : lo (A) OUTPUT CURRENT : lo (A) REFERENCE VOLTAGE : Vrer (V)
Fig.26 Loading section upper-side output Fig.27 Loading section lower-side output Fig.28 VRer Vout characteristics
saturation characteristics saturation characteristics
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Motor driver ICs BAG852FP
@External dimensions (Units: mm)
18.5+0.2
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