MITSUBISHI <CONTROL / DRIVER IC>

M56759FP/AFP

4-CHANNEL ACTUATOR DRIVER

DESCRIPTION o PIN CONFIGURATION (TOP VIEW)
The M56759 is a semiconductor integrated circuit designed for a
CD-ROM actuator driver. This device can function 4-channel- veez [1]O 42] MuTE2
actuators by 1 chip due to include 4 channel BTL drivers.
Three channels of this device, chl, ch2 and ch3 can be controlled VREF E El MUTEL
by PWM pulse. Two of them, chl and ch2 can also act in the VREFO E El SOuUT2
Current Control mode.
L IN3- [4 39| SIN2-
Furthermore, this device includes two mute circuits and TSD |: :l
function. IN3+ E E IN2+
vm3 [ | 37] N2
FEATURES outs [7] 36] ouT2
e Low saturation voltage (at bootstrap).
. VM3(-) |8 35 -
e (typical 0.7V at load current 500mA) 0 |: :l vm2()
e Wide supply voltage range. VM3(+) E = E VM2(+)
(4.5V to 13.2V) [10] S [
e Low cross-over distortion. GND o GND
e Two naked Operational Amplifiers E b E
e Divided Motor power supplies into three parts VMA4(+) E E E VM1(+)
>
w4 i3] T [z0] vmie)
APPLICATION NaA- [12 9] outt
CD-ROM
vm2 [15] 28] IN1-
IN4B- [16] 27] N1+
OP10UT [17] 26] vm1
oP1- [1g] 25] sINI-
oP1+ [19] 24] souT1
oP2+ [20] 23] veer
oP2- [21] 22] op20uT
Outline 42P2R-D
BLOCK DIAGRAM oP2 OP1

VREFO VREF OP2+ OP2- OUT op1+ op1- OUT vce2

- - O B —-B— PO —D————
SOUT1 %
SIN1- @) > A ' vm2
b b &
TOPZ oP1 n
s |
INL+
IN1- ﬁ 7 IN4B-
ouT1 -9 IN4A-
vcez
vm1+) @Y Iﬂ }l @ vMA(+)
CH4
VM1() (0) } 13 VM4()
VREFO
vm2() s P ® g
4 vCC1l CH3 l
VM2(+) T VM3(+)
\ - 1
Hi:Sleep
OUT2 (36 |
INo. % ~E2 + @ | () IN3-
= L SR
W —e [ J1ch [ ] 4ch SLEEP TSD ‘
2ch ' l
2 Sen 7L P |
SIN2- (39) 3 77 vm3
SOUT2 \
@ - @ - Y@@ -
vml MUTE1 MUTE2 7/7 VCC1

GND (4PIN)
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PIN DESCRIPTIONS

Pin No. Symbol Function Pin No. Symbol Function
® VCC2 Bootstrap power supply @ OP20UT OP2 amplifier output
©) VREF Reference voltage input @ VCC1 5V power supply
® VREFO Reference voltage output SOUT1 S1 amplifier output
@ IN3- E3 amplifier inverted input @ SIN1- S1 amplifier inverted input
® IN3+ E3 amplifier non-inverted input Vml Motor power supply-1
&) Vm3 Motor power supply-3 @) IN1+ E1 amplifier non-inverted input
@ OouT3 E3 amplifier output IN1- E1 amplifier inverted input
VM3(-) CH3 inverted output OUT1 E1 amplifier output
©) VM3(+) CH3 non-inverted output VM1(-) CH1 inverted output

to@ | GND GND @) VM1(+) CH1 non-inverted output
®) VM4(+) CH4 non-inverted output @®to3d | GND GND
® VM4(-) CH4 inverted output VM2(+) CH2 non-inverted output
IN4A- E4 amplifier low gain input @9 VM2(-) CH2 inverted output
@ Vm2 Motor power supply-2 ouT2 E2 amplifier output
IN4B- E4 amplifier high gain input @) IN2- E2 amplifier inverted input
@ OP10UT OP1 amplifier output IN2+ E2 amplifier non-inverted input
OP1- OP1 amplifier inverted input SIN2- S2 amplifier inverted input
OP1+ OP1 amplifier non-inverted input SOuUT2 S2 amplifier output
OP2+ OP2 amplifier non-inverted input MUTE1 CH1, 2 and 3 mute
@) OP2- OP2 amplifier inverted input MUTE2 CH4 mute

ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

Symbol Parameter Conditions Rating Unit
VCC2 Bootstrap power supply (Dpins input voltage 15 \%
Vm Motor power supply 26),(@9and (6)pins input voltage 15 \%
VCC1 5V power supply @3dpin input voltage 7.0 \%
lo Output Current 700 mA
V?nl Maximum input voltage of terminals @, @® ©.09.6). @ & 6.6, @, @pins 0-veel \Y
Vin2 5,39 pins 0-Vml

Pt Power dissipation Free Air 1.2 w
KO Thermal derating Free Air 9.6 mw/°C
Ti Junction temperature 150 °C
Topr Operating temperature -20 — +70 °C
Tstg Storage temperature -40 — +150 °C

RECOMMENDED OPERATING CONDITIONS

Limits .
Symbol Parameter Vin. Typ. Max. Unit
VCC1 5V power supply 4.5 5.0 5.5 \
VCC2 Bootstrap power supply Vm+1.0 V
Vm1,2,3 | Motor power supply-1, 2, 3 5.0 \%
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(Ta=25°C, VCC1=Vm1=Vm2=Vm3=5V, VCC2=12V, no-load current

ELECTRICAL CHARACTERISTICS

unless otherwise noted)

Symbol Paramet Conditi Limits Unit
ymbo arameter onditions Min. | Typ. | Max. ni
ICC1 Supply current-1 @, @9, @9,(®) pins supply current (Vref=Vctl=2.5v) | — | 24 36 mA
ICC2 Supply current-2 @3 pins[VCC1] supply current (Vref=Vctl=2.5V) — |1 95 15 mA
ICC3 Sleep Mode Supply current-3 @), @, @9, 13,(6) pins supply current (MUTEL1,2=H) | — | — | 500 HA
VsatCH1 | Ch1 Saturation voltage — | 0.8 | 1.20 \
VsatCH2 | Ch2 Saturation voltage Top and Bottom saturation voltage. — | 0.8 1.20 \%
VsatCH3 | Ch3 Saturation voltage Load current 500mA. At bootstrap. — | 05 0.9 \
VsatCH4 | Ch4 Saturation voltage — | 0.6 1.0 \%
Vmute-on| Mute-on voltage Mute-on 20| — | — \Y
Vmute-off| Mute-off voltage Mute-off — | — 0.8 \Y
Imute Mute terminals input current () and @)pin input current at 5V input voltage. — | 170 250 UA
VinOP OP1and OP2 amplifier Input voltage range 05 | — |vCC2-10] V
VoutOP | OP1and OP2 amplifier output voltage range | 10=+2.0mA 0.5 | — |VCC105 V
VofOP OP1and OP2 amplifier input offset voltage | Vin=2.5V (at buffer) -10 | — | +10 mV
linOP OP1and OP2 amplifier input current inverted input = non-inverted input = 2.5V -1.0 |-0.15 0 WA
lofOP OP1and OP2 amplifier input current offset | inverted input = non-inverted input = 2.5V -100| O +100 nA
GBOP OP1and OP2 amplifier GB 23| 4 — MHz
VinE E1,E2and E3 amplifier Input voltage range 05 | — |vCC2-20] V
VoutE E1,E2and E3 amplifier output voltage range | No load 1.0 | — |VCC1-05 V
VofE E1,E2and E3 amplifier input offset voltage | Vin=2.5V (at buffer) -10 | — | +10 mV
linE E1,E2and E3 amplifier input current inverted input = non-inverted input = 2.5V -1.0 |-0.15 0 WA
lofE E1,E2and E3 amplifier input current offset | inverted input = non-inverted input = 2.5V -100| O +100 nA
VoutS S1 and S2 amplifier output voltage range | No load 1.0 | — |VCC1-05 V
VIinVREF | VREF buffer amplifier Input voltage range 15| 25 |VCC1-12] V
VofVREF | VREF buffer amplifier offset voltage (2)pin input voltage = 2.5V -10 | — | +10 mvV
hen the OUT1 voltage is adjusted at the same
VofCH1 | Ch1 output offset voltage W - —
P 9 VREFO voltage, at VREF=2.5V 26 *26 | mv
when the OUT2 voltage is adjusted at the same o
VofCH2 | Ch2 output offset voltage VREFO voltage, at VREF=2.5V -26 +26 mV
hen the OUT3 voltage is adjusted at the same
VofCH3 | Ch3 output offset volt W 26 | —
output ofiset voltage VREFO voltage, at VREF=2.5V 26 *26 | mv
when the IN4- voltage is adjusted at the same
VofCH4 | Ch4 output offset voltage VREFO voltage, at VREF=2.5V 26 | — | +26 mV
SOUT1-VREFO (at SI N1[-] = VM1[+] ) 20| — | +20
- mV
VofS1 S1 output offset voltage at VREF=2 5V
SOUT2-VREFO (at SI N2[-] = VM2[+] ) _
-2 +2 mV
VofS2 S2 output offset voltage at VREE=2 5V 0 0
) - . {VM1(+)-VM1(-)} _
= - at VREF=2.5V 13.1| 14 14.8 B
GainCH1 | Chl power amplifier voltage gain (OUTI-VREFO) d
) o ) VM2(+)-VM2(-)} _
GainCH2 | Ch2 power amplifier voltage gain ~(OUT2-VREFO) at VREF=2.5V 131 14 14.8 dB
. o . {VM3(+)-VM3(-)} _
GainCH3 | Ch3 power amplifier voltage gain ~(OUT3-VREFO) at VREF=2.5V 19.1| 20 20.8 dB
. . . -1 - {VM4(+)-VM4(-)} _
GainCH4 | Ch4 power amplifier voltage gain (I NAA[-VREFO) at VREF=2.5V 3.1714.08 | 4.91 dB
. - . {SOUT1 - VREFO} _
= — = at VREF=2.5V .11 6.02 . B
GainS1 | S1 amplifier voltage gain (VMI[] - SINIL) 5 6.0 6.85 d
. o . {SOUT2 - VREFO} _
GainS2 | S2 amplifier voltage gain (—VM2[+] TSIN2H) at VREF=2.5V 5.11|6.02 | 6.85 dB
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INPUT and OUTPUT CHARACTERISTICS of EACH CHANNELS

CH1 amplifier
Output of non-inverted Amp.

(Gain = X2.5)
/2\ VREF

&/ +

C VREFO E V’V'“

(>7)
2N G
25va @ IN1- /
' Output of inverted Amp.

CH1

OouT1

(Gain = X-2.5)
7 . . ) )
GainCH1 Differential voltage gain = X5
CH2 amplifier
Output of non-inverted Amp.
(Gain = X2.5)
/2\ VREF h
&/ z
(3) YREF E M2+
CH2
(38)
38 E2 P
25V IN2- * .VMZ-
. ouT2 Output of inverted Amp.
(Gain = X-2.5)
a . . ) )
GainCH2 Differential voltage gain = X5
CH3 amplifier
Output of non-inverted Amp.
(Gain = X5)
/2\ VREF 3
&/
(3) YREFO E V'V'3+
@) CH3
Q/ IN3+ » E3
25V [C >—L|,N3_ > VM3-
: OuT3 Output of inverted Amp.
(Gain = X-5)
7 ) . ) .
GainCH3 Differential voltage gain = X10

<INPUT>
ouT1
REFO /T< B
0.2v \/
<OUTPUT> VML VML
’,/”———705v
VREFO A
0.5V /\/
<INPUT>
ouT2
VREFO /—¢§< B
0.2v N —
<OUTPUT> VM2+ VM2-
///”——705v
VREFO Y
0.5V /\/
<INPUT>
ouT3
REFO /¢—< B
0.2v \/
<OUTPUT>

Vrefm3

VM3+ VM3-

/ 1.0v
A

(Vm3/2)

1.0V /\/
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CH4 amplifier
Output of non-inverted Amp.
(Gain = X5)
/2\ VREF h
N i_ z
VREFO I VM4+
CH4
E4
IN4B- q~‘; } i
2sv| ' *‘ VM4
T IN4A- @ e e
‘ a4 25K 4K Output of inverted Amp.
Vet (Gain=x-016)  (GaN=X5)
m GainCH4 Differential voltage gain = X1.6
S1 amplifier
SINI-— 5 10K
+—(24) souT1
VM1+
@ e VREFO
5K 10K
GainS1 Voltage gain = X2
S2 amplifier
2‘ 5K 10K
»—(40) souT2
VM2+
34 ¢ 3) VREFO
O 5K 10K O
GainS2 Voltage gain = X2

<INPUT>

VREFO

<OUTPUT>

Vctl4

TN

1.0v

~—

e

VM4- VM4+

0.8v

Vrefm4
(Vm4/2) 0.8V /\/
<INPUT>
SIN1-
UMLs ﬁ
<OUTPUT>
SOUT1
1.0V /
<INPUT>

VM2+

<OUTPUT>

VREFO

SOuUT2

A
1.0v




12v

VCC1=

M56759FP/AFP
vml
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This data is an example for typical sample.
CH2

Output saturation voltage and Load current characteristic.

BOOTSTRAP

CH1

VCCl1=

<BASICALLY CHARACTERISTICS>

5V,VCC2

12v

5V,VCC2

Vml
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THERMAL DERATING

6.0
o ]
50 With infinite heatsink ——|
/_GQ\ 4.5 /
£ 40 \‘
s \/ithout heatsink
8 3.0
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B N
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° 20 A
o N
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: N

~ N
-~ N
M~ N

0 25 50 75 100 125 150
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Ambient temperature (Ta)
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APPLICATION CIRCUIT No.1

esingle input (linear signal)
«Direct voltage control

g puo

f.,. _E
)
WA 434A| 043dHA
N

ONPOVHL

2.5V

10K _ 10
5V

L]
4
¥1LOA

i

C1LOAN

cf. R1=10K,R2=14K
Voltage gain = GainCH1 - R2 / R1
=5.14/10
=7 (VIV) =16.9dB
if. Ra=10
Current gain = 7/10 = 0.7 (AlV)

1NOTdO

2.5K 12.5K

ISHINVHL

2.5K 12.5K

%
v
- q
§— w
o 10K 10K

<
<
®
) oK 5K <
<
w
+
——(9
@]
c
=
[
Z -
&

€1LOAN D>—4

1N0oedo
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APPLICATION CIRCUIT No.2 ssingle input (linear signal)
«Direct current control (for FOCUS and TRACKING)

2.5V

eyo
2U0 “TYd
/s _E
b
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o
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ZWA 439A| 0438A
N

Td
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5V

o
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N
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~
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L
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C
2 =
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® r SN\ EL
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= 5K
= A
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n
g% 5K
cC
n 12.5K
4
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4
5K —
3 8 T
> < ] MA 2.5K 12.5K s >
p @ <
gg S 5K 5K 125K m
A 4 < é o
Z 3 ® %)
® —(9 m
AV 8
J_ 2.5K 12.5K A7)
:: z
< ! @
O g + | % %
— m
— T
N (@]
| . I_E
v A
a 3
o 10K 10K <
9]
=
g %'_<+ =
= N '
g o]
= S

cf. R1=10K,R2=14K,Rs=1
Current gain = R2/ [R1 - GainS1 - Rs]
=14/[10-2-1]
=0.7 (AIV)
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APPLICATION CIRCUIT No.3

8':3
5
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°© 0
cC
0]
_|
X
5
2z
3 &
Nl <
N

«Differential PWM input (for FOCUS, TRACKING and TRAVERSE)

Direct voltage control
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«Differential PWM input (for FOCUS, TRACKING and TRAVERSE)

«Direct current control (for FOCUS and TRACKING)

APPLICATION CIRCUIT No.4

b MA—< PWM2
R6 R5
VCTL4 4 MA—< PWM1
R5
- TRAY TRAVERSE @3¢
2f 1 2 £
2|_| |_| =1 o
@ ) D ® ) ~ [T}
VREFO [VREF vm2 NaB-] Vm_ ﬁz? VM4- vcez VM3- <_<_w; ouT3| N3 VM3 opss Op2.
X Lo
g g %
%
=] + - + - X|in in o [To T nf\- + -+ o
= L/ - + ) S o o NN > o -
S H — — —t — i} + -
AI 4
X X X X
s ~ uv:Ku n W 0 WAV _.“Ku aKu <0
L =3 NN Ta| | 3 NI 3d
OP1 ) v hd L
TSD OP20UT
7m
OP10UT
5 &
. ww $3 SE2x9 5 =%
chl, ch2, |« X A ¥
S
cha ch3 = -+ = /i - - 4 = AN

10K 12.5K

>,
>

FOCUS

PWM2 B—Wy

ElOK 12.5K

<
<
<

<

TRACKING  §

SW—< PWM1

o

mzﬁlA_ PWM2




