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MITSUBISHI SEMICONDUCTORS

M56788AFP

5 CHANNEL ACTUATOR DRIVER

< FEATURES>
(  1.35V: 0.5 )
lo CHL 5 500mA

PIN CONFIGURATION (TOP VIEW)

|Z0W satl;ration vol}agg. o b ] N CHaIN [ 1 ] O 42 | REG+
Typical 1.35V at load current 0.5A and no bootstrap condition.
Absoltlite ma)gimum ratigg ﬂf lI)oad curregt T CHL 5 500mA outs L2 | 41 |REGB
By taking advantage of the bootstrap function,
the saturation voltage can be lower. IN3- L3 | 40 T IN1+
There are twg motor power supplies VBS2 VBS1
vml CH1,2 motor power supbly—l Vm2 5 38 |Vml
Vm2 CH3,4,5 motor power supply-2 Ne 6 37 1 INL-
( PNPTr )
Built-in OP amp. for Regulator. oo [ 7 | 36 JouT1
(It enables a Regulator which consists of external PNP Tr.s IN3+ 8 35 | VM1-
and resistors.)
Flexible Input tti (FIJV'ﬁM bl %WM trol Vi3~ . Cgﬂ 34 VL
exible Input amp. setting. (It enables control.) wia+ [0 3 33 16N
Low cross-over distortion.
(4_5\/ 13_2\/) GND 11 % 32 VM2+
Wide supply voltage range.( 4.5V 13.2V) M4+ [ 12| % 31 ] VM2-
Built-in Thermal Shut Down circuit. VM4 - 13 O 30 | OUT?2
Built-in Mute circuit.(two systems) VM5+ 14 29 | GND
MUTE1l: CH1 4, MUTE2: CH5 VM5 II Il IN2-
ouTs [ 16 | 27 | IN2+
INS-| 17 26 | MUTE1
IN5+ | 18 25 | MUTE2
IN4+ [ 19 24 | SS.GND
IN4-[ 20 23 | VREF
ouT4 21 22 | VREFO
< APPLICATION> _
_ 42pin POWER SSOP 42P9R-K
MD ., CD-audio, CDROM, VCD,DVD_etc. . ( )
V<m>1 vs 1 VBS2 V<m>2
= (@8 e t 7777777777777777777777777777777777777777 5)---
E ves2 G- @ IN3-
IN1+Go VBS1 a R E3+ @IN3+
742 %; OUT3
IN1— E1l R —7vml vn2 N4 R DCH3IN
0UT1P Dvesi ’vas2@ ,
e O+
VM1 ( Vrefml Vrefm2 CH3 || VM3 (
VML ( x8 | |7 >(9VM3(
VBS2G i
VM2 ( VM4 (
V2 ( VREFO V4 (
OUTZ@ BIAS Hi_:Sleep VBS2 @IN4—
IN2- Y gues E4 A9 IN4+
IN2+ 200UT4
SLEEP VBS2g @
VREFO i
T B | CHs | |X >—@avus(
4 §
VREF 7 scH x 8 VM5(
TSD ;
1.25v VBS2 ,
REGBA <] =il — L
~ VRee ¥ T 7 et ABING+
REG + 777 | @ OUTS
————————————————————————————— @l DEBEY
777 MUTE1 MUTE?2 Va
SS.GND GND (4PINS)
13 REV000920
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MITSUBISHI SEMICONDUCTORS

M56788AFP

5 CHANNEL ACTUATOR DRIVER

< PIN FUNCTION>
TERMINAL SYMBOL TERMINAL FUNCTION TERMINAL SYMBOL TERMINAL FUNCTION
CH3
CH3IN CH3 non-inverted input REG+ Regulator voltage setting resistor]
E3 PNP
ouT3 E3 amplifier output REGB Regulator PNP base connect
ms- | & N+ | EL
E3 amplifier inverted input E1l amplifier non-inverted input
VBS2 Bootstrap power supply VBS1 Bootstrap power supply
V2 Motor power supply Vml Motor power supply
E1l
N.C N.C IN1- E1 amplifier inverted input
GND El
’ GND Motor GND 0uT1 E1l amplifier output
E3 CH1
IN3+ E3 amplifier non-inverted input VN1(-) CH1 inverted output
wiz-y |3 wies | ¢
CH3 inverted output CH1 non-inverted output
CH3 GND
VM3(+) CH3 non-inverted output ’ GND Motor GND
CH4 CH2
VN4 (+) CH4 non-inverted output VM2 (+) CH2 non-inverted output
wac-y | S wi2¢-) | &2
CH4 inverted output (- CH2 inverted output
CH5 E2
VM5 (+) CH5 non-inverted output oot E2 amplifier output
CH5 E2
VNS (-) CH5 inverted output IN2- E2 amplifier inverted input
E5 E2
ouTS E5 amplifier output IN2+ E2 amplifier non-inverted input
E5 CH1 4
IN5- E5 amplifier inverted input MUTEL CH1 4 mute
E5 CH5
INS+ E5 amplifier non-inverted input MUTE2 CH5 mute
IN4+ E4 S5 GND GND
E4 amplifier non-inverted input - Small signal GND
E4
IN4- E4 amplifier inverted input VREF Reference voltage input
E4
ouT4 E4 amplifier output VREFO Reference voltage output
< ABSOLUTE MAXIMUM RATING> (Ta=25 )
SYMBOL PARAMETER CONDITIONS RATING Units
VBS
VBS Bootstrap power supply VBS power supply 15 v
Vm v
vm Motor power supply | vm power supply 15
mA
lo OQutput Current 500
. N _ 23,25,26,27,28,37,40PIN 0 VBS1 v
Vin Maximum input voltage
of terminals 1,3,8,17,18,19,20,42PIN 0 VBS2 v
Pt Power dissipation Free Air 1.2 W
KO Thermal derating Free’ Air 9-6 w7/
T Junction temperature 150
Topr  |operating temperature -20 475
TStg Storage temperature -40 +150
2 13 REV000920



MITSUBISHI SEMICONDUCTORS

M56788AFP

5 CHANNEL ACTUATOR DRIVER

>
< THERMAL DERATING SSOP
6.0 A 4.5\ 1
W -
W Qsinq A-tvpe board ) 4.5\ 2.0l
5.0 ‘ ; A, B, C 8
= CB 3.20 >
yVy using B-tvpe board
o 4.0 \ ‘ ‘
S { c 2.60 >
~ o using C-type board This IC"s package is POWER-SSOP,
R 2 3.0 ~Z_ AN so improving the board on which the
i) = RN IC is mounted enables a large power
ke 2 TS dissipation without a heat sink.
#m o 2.0 T~ s For example, using an 1 layer
I 5 R N glass epoxy resin board, the IC"s
B 5310 LN E I power dissipation is 2.6W at
H 5 ‘*~‘¢:\\ least. And it comes to 4.5W by
e o= TS using an improved 2 layer board.
N The information of the A, B, C
0 25 50 75 100 125 150 type board is shown on padge 8.
Ta ()
Ambient Temperature Ta ( )
< RECOMMENDED OPERATING CONDITIONS>
LIMITS
SYMBOL PARAMETER minimum typical maximum Units
V1, Vm2 Motor power supply 5.0 v
*,
VBS1,VBS2 Bootstrap power supply vm *+ 1.0 v
( Ta=25 , VBS=Vm=5V)
< ELECTRICAL CHARACTERISTICS> (Ta=25 , VBS=Vm=5V unless otherwise noted.)
LIMITS
SYMBOL PARAMETER CONDITIONS m Tvp UAX Units
1 VBS1,VBS2,Vml,Vm2 L
fcel Supply current - 1 VBS1,VBS2,Vml,Vm2 current 35 50 mA
5 2 VBS1,VBS2,Vml,Vm2 1.3
Icc Supply current - 2 \(/aa%é\l/BEZM\dr_ln_é,\zlmio\(;grrent at Sleep Mode —_— . 2.2 mA
y . CHL 5 ) | (10=500mA ) 1.35 1.9
S Gt 5 saturation voltage | {284"00rPort 8. S hnA RS oot eEs. — | * sl B
CH1 _ _
Voffl CHL outout offset voltage VREF0=0UT1=1.5V -41 — 41 mv
CH2 _ _
VREF0=0UT2=1.5V _ .
Voff2 CH2 output offset voltage 4l 4l mv
voffs | CH3 VREFO=CH3IN=1.5V _47 o 47 nv
CH3 output offset voltage
CH4 VREFO=0UT4=1.5V - .
Voffa CH4 output offset voltage ar ar mv
Voffs |CHS VREF0=0UT5=1.5V _47 o 47 oy
CH5 output offset voltage
. CH1 . VML(+)  VM1()
Gainl %ﬂé&o;ﬁgggusgdg between OUT1 VREFO 4.5 5 5.5 V/V
) CH2 ] VM2(+) VM2
S OUT2 VREFQ 4.5 5 -5 | wv
3 13 REV000920



MITSUBISHI SEMICONDUCTORS

M56788AFP
5 CHANNEL ACTUATOR DRIVER

( Ta=25 , VBS=Vm=5V)
< ELECTRICAL CHARACTERISTICS> (Ta=25 , VBS=Vm=5V unless otherwise noted.)
LIMITS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX units
; CH3 VM3(+) VM3
Gain3 | cH3 voltage Gain between CH3IN  VREFO 7.2 8 8.8 V/V
input and output
CH4 VMA(+) VMA( )
Gain4 i 7.2 8 8.8
T4 | G uottane Saln betveen 0UT4 " VREFO vy
_ CH5 ) VM5(+) VM5( )
Gain5 %ESU?QEZ%U?S&Q between 0UT5 VREFO 7.2 8 8.8 V/V
Ving E1,2,3,4,5 E1,E2 amp 0.5 — | VBS1-2.0] V
imn £1.,2.3.4.5 anplifier input voltage range E3 ,E4,E5 amp 0.5 . VBS2-2.0 v
VOUtE E1,2,3,4,5 E1,E2 amp ( )(no load) 0.5 —— | VBS1-0.5] VvV
u £1,2,3,4,5 anplifier output voltage range E3 ) E4 B ES amp( ) (no Ioad) 0.5 . VBS2-0.5 V
EL,2,3,4,5 Vin = 1.5V( )
VofE E1,2,3,4,5 amplifier offset voltage Vin = 1.5V(at buffer ) -10 o +10 mv
- E1,2,3,4,5 _ _
link E1,2,3,4,5 amplifier input current IN+ = IN- = 1.5V 1.0 -0.05 0 HA
VBS2=7.5V At VE_%S:7.5VZReguIator voltage
Reg-out Regulator output voltage range P 10k/29.7K 22:222;:;:2;'1%59'7K ’ 4.8 5.0 5.2 v
- VREF
VinVREF VREF amplifier input voltage range 1.0 I VBS1-2.0 v
VREF Vin= 1.5V + 2mA
VOTVREF VREF amplifier offset voltage| Vin= 1.5V  + 2mA load -10 T +10 mv
- VREF
PInVREF |\ per amplifier input current | VREF= 1.5V -1.0 -0.05 0 WA
Vmute-on Mute-on voltage Mute-on —_— I 0.8 v
Vmute-off Mute-off 2.0 — — vV
Mute-off voltage
(sv ) — A
Imute Mute terminal input current Mute terminal input current (at 5V input voltage) 170 250 H
< MUTE Function.>
M56788AFP has 2 MUTE terminals and the functions are as follows.
MUTE 1 | MUTE 2 | power and Control Amp. |Power and Control Amp.
26 pin 25 pin | circuits of CH1 to CH4. |circuits of CH5. VREF Amp. VREG Amp.
High High ENABLE ENABLE ENABLE ENABLE
Low/Open Hiah DISABLE ENABLE ENABLE ENABLE
Hiah Low/Open ENABLE DISABLE ENABLE ENABLE
Low/Open | Low/Open DISABLE DISABLE DISABLE ENABLE
MUTE1=MUTE2=Low or Open
When both MUTE1l inputs and MUTE 2 inputs are low voltage or open, the IC is in Sleep Mode.
4 13 REV000920




MITSUBISHI SEMICONDUCTORS

M56788AFP
5 CHANNEL ACTUATOR DRIVER

> [THERMAL CHARACTERISTICS]

FUNCTION START TEMPERATURE OF IC | FUNCTION STOP TEMPERATURE OF IC

SYMBOL PARAMETER Unit
MIN TYP MAX MIN TYP MAX

TSb Thermal Shut Down 155 120

Tjmax Tjmax

*note
This TSD function start temperature doesn't show the guaranteed max. temperature of the devices.
The guranteed max. temperature is Tj max. which is shown in "ABSOLUTE MAXIMUM RATING". The TSD function is a
thermal protection in case the temperature of the devices goes up above Tjmax because of wrong use.
And these TSD temperature are the target temperatures for circuit design, not the guranteed temperatures.
(The TSD function of all the devices is not checked by a test in high temperature.)

< /CAUTION FOR USE>

M56788AFP has 5channel output terminals.

However ,don't connect DC motor to M56788AFP CH2(VM2(+) terminal & VM2(-) terminal).

IF connect motor load to CH2 that the back electromotive force is large (for example DC motor load), it influence
another channels output.

5 13 REV000920



MITSUBISHI SEMICONDUCTORS

5 CHANNEL ACTUATOR DRIVER
< INPUT and OUTPUT CHARACTERISTICS of EACH CHANNELS>
< /INPUT>
ouT
1.5V 0.2V
< /OUTPUT> VM+ VM-
1.5v_[ Vrefml .5V
Gain = x5
1.5V
Reference 1.5
: Vin2 < JINPUT>
ro---Y-r e - CH3IN
Loor :‘— Vrefm2 |
. + i
E ri Vrefm2 Amp. E L 0.2v
| R R .
VREFO o' T "'T;"
VREF Q —L‘ N O VM3+ < /OUTPUT> VM3+ VM3-
LVL e L wer . | e ;
OPOUT 4 Vrefm2 .8v
VM3- (V\m/2) 0 8VA
1.5V -
Reference 1.5
< JINPUT>
vn2 ouT
i r - Vrefm2 i 1.5V
: + | ’ 0.2v
. ri Vrefm2 Amp. .
| R A4 |
REFO o RN | < JOUTPUT> Vil Vi
VREF —L' . o Qv+
A |
1'5Vj—7_ Vrefm2 8V
' ! vm/2 A
' ( ) 0.8V
'_OVM_
1.5V

Reference 1.5

6 13 REV000920



MITSUBISHI SEMICONDUCTORS

M56788AFP
5 CHANNEL ACTUATOR DRIVER

1/0 terminal Equivalent circuit>
1 E1, E2 2 E3, E4,E5
E1, E2 input amplifier E3, E4, E5 input amplifier
1/0 terminal equivalent circtL 1/0 terminal equivalent circu
IN1+, IN1-, OUT1, IN2+, IN2-, O IN3+, IN3-, OUT3, IN4+, 1IN
OUT4.IN5+, IN5-, OUTS5
_ _ _ - /BS1 _ _ _ - /BS?2
\ | e
—‘: | | —MN— —MN—
< <L | < < \
T — T . T 1 T 3 .
GND. .VBSl GND. .VBSl GND. .VBSl GND. .VBSZ GND. .VBSZ GND. .VBSZ
3 VREF 4 VREG
VREF amplifier 1/0 termina VREG amplifier 1/0 termi
equivalent circuit equivalent circuit
VREF, VREFO REG+, REGB
. o o . o !BS1 _ /BS2
b3 2
— — “—
GND VBS1 - GND VBS1 GND VBS2 GND VBS2
—bep— b — —e b —
(/REF) (/REFO) (2EG+) (QEGB )
5 CH3IN 6 MUTE
CH3IN input terminal equivalent MUTE equivalent circuit
circuit MUTE1., MUTE2
Please refer to the applicati
circuits. ) ) Qute=®)
(:E_ghows the circuitry of t 6N D > b VBs1
‘ 2 k<
< $ 23K
‘ 23KS
GND VBS2
_H_| <
CH31IN) GND
7 13 REV000920



MITSUBISHI SEMICONDUCTORS

M56788AFP
5 CHANNEL ACTUATOR DRIVER

7

1/0 terminal equivalent circuit >

8

CH1,CH2
CH1,CH2 power 1/0 terminal
equivalent circuit
VMLI(+)., VMLI(-)., VM2(+)., VM2(-)
* T * /BS1
vml
\ \ GO
GND | | Ji
CH3,CH4,CH5
CH3,CH4,CH5 power amplifier
output terminal equivalent circuil
VM3 (+), VM3(-), VM4(+), VM4A(-),
VM5 (+), VM5(-
! T (/BSZ)
Vm2
\ \ GO
LI W I

CH
@, @
CH1 CH2 Vml CH3, CH4, CH5
Vm2
PNP  NPN
PNP CH1, CH2
VBS1 CH3,CH4,CH5 VBS2

The equivalent circuits of an output stage
of power amplifiers are shown in (7) and
(3) .

The power supplies of CH1,CH2 are Vml.

And the power supplies of CH3, CH4, CH5 are
vm2.

The source side of the power amplifier
output stage consists of a PNP and a NPN.

In the case of the CH1 and CH2, the emitta
of the PNP is connected to VBS1, and in the
case of the CH3, CH4 and CH5, it is
connected to VBS2. So the power supplies of
the PNP can be adjusted externally.

]

VBS2 [v*]

(. Vn*+1V)
)

VBS1
(VBS*=Vm*

VBS*

IC

[About bootstrap advantage]

The output stage of the power amplifier
consists of the preceding components. If
VBS* is provided with higher voltage
input than Vm* (The recommendation
voltage is Vm*+1V) externally, the output
range can be wider than that of
VBS*=Vm*.

Please take advantage of this bootstrap
function for the system which has many
power supplies. And it is the same with
the external bootstrap circuit which
provides VBS* with higher voltage inputs
than Vm*.

Also the bootstrap can decrease the
saturation voltage at the source side of
the power amplifier output stage.
Therefore, when the outputs of the power
amplifiers which drive motors and
actuators are fully swung, the power
dissipation of the IC will be decreased.

REV000920



MITSUBISHI SEMICONDUCTORS

M56788AFP
5 CHANNEL ACTUATOR DRIVER

< /IBASICALLY CHARACTERISTICS>
M56788AFP M56788FP
M56788AFP and M56788FP output saturation voltage and load current characteristics.
This data is an example sample for typical sample.
M56788 FP VMloutput saturation voltage and load M56788FP VM1loutput saturation voltage and load
current characteristics current characteristics
(VBS=Vm=5V NON-bootstrap) (VBS=Vm=5V NON-bootstrap)
5 5
—o— \M1- Top side —— \\M1- Top side
Saturation Saturation
voltage -30 voltage -30
—+— VM1+ Bottom —+— VML1+ Bottom
side Saturation : side Saturation
voltage -30 N voltage -30
= \ \ —— VM1~ Topsside | | \ T | ——wM1- Topside
g 3 Saturation o 3 Saturation
£ \ \ voltage 25 S voltage 25
S 25 —8— VM1+ Bottom | | S 25 —8— M1+ Bottom
é side Saturation 'é side Saturation
5 voltage 25 g 2 voltage 25
°© e | [ i VML- Top side
VM1- Top side / op Sl
Saturation 15 Saturation
voltage 125 voltage 125
VM1+ Bottom 1 VMI+ Bottom
side Saturation P /,‘,/A side Saturation
voltage 125 05 M voltage 125
0B )2‘/'* \‘ | I | | |
0 02 04 06 08 1
load current[A] load current[A]
M56788 FP VMloutput saturation voltage and load M56788FP VM1loutput saturation voltage and load
current characteristics current characteristics
(VBS=12V,Vm=5V bootstrap) (VBS=12V,Vm=5V bootstrap)
57 \(\\'\.\\‘
45 S —— \M1- Tpp side —&— VM1~ Top side
\\\ Saturation Saturation
4 < voltage -30 voltage -30
\ \ —— V_M1+ Bottom —+— VM1+ Bottom
35 side Saturation 35 side Saturation
< \ % votage -30 | | voltage -30
g 3 ——\VM1-Topside | |'s 3 —+— VM1~ Top side
3 \ Saturation g Saturation
S 25 \ voltage 25 S 25 voltage 25
= \ 7 | —#— VML+ Bottom | | & —— VM1+ Bottom
% 2 side Saturation % 2 side Saturation
o \ /+ voltage 25 o voltage 25
15 VM1- Top side VM1- Top side
\/ Saturation Saturation
voltage 125 voltage 125
VM1+ Bottom VM1+ Bottom
side Saturation side Saturation
voltage 125 voltage 125
load current[A] load current[A]
9 13 REV000920




MITSUBISHI SEMICONDUCTORS

M56788AFP
5 CHANNEL ACTUATOR DRIVER

< /BASICALLY CHARACTERISTICS>
M56788AFP M56788FP
M 56788AFP and M 56788FP regulator output voltage ambient temperature characteristics.
This datais an example sample for typica sample.
(1)M56788AFP Regulator output voltage 3V (3)M56788FP Regulator output voltage 3V
M REGB terminal M
315 load current (RBI) | | 5 16 REGB terminal
31 load current (RBI)
: ——0m 31
305 ; % m 305 o
30 ——2M
30 - N _ = 0y
295 % —F—3M 2os — ——2M
29 1:$ ' ——3M
285 29 —iam
© @ 0o D O @ H W WD W 289 e
© ® 0 D 4 @ O W W W
Ambient temperature
Ambient temperature
2)M56788AFP Regulator output voltagesV 4)M56788FP Regulator output voltage 5V
o (2 €g p g Wi , (4) eg p ag <_
52
515 REGB terminal 515 REGB terminal
51 . /":.: load current (RBI)| |, load current (RBI
5.05 ~%'/ ——0A 5.05 ey
50 // Im 50 im
. —e—am : .%7 — ——am
495 4// ii‘: 495 ——am
49 —o—5m 49 i;‘i
485 485
48 4— 48
© »® 0 D H @ © W W W -40-200204)60801[1)1201404-@
Ambient temperature Ambient temperature
VBS2
. . VBS
regulator measurement circuit R ;
: REGB terminal
1 load current (RBI)
conditions i . —
regulator output voltage 3V VBS=V \% :
Ra=13.8KQ Rb=10KQ i
regulator output voltage 5V VBS=V 7.5V |
[ REGH
Ra=29.7KQ Rb=10KQ | ¥ Internal ref;:rence Ro
VREF VCTL 1.5V Ll _voltage ! <V> regulator output voltage
device 777-
GND

10

13
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MITSUBISHI SEMICONDUCTORS
M56788AFP

5 CHANNEL ACTUATOR DRIVER

The boards for thermal deratina evaluation

Board material
FR-4 1st layer [TOP view] 2nd laver IBACK viewl
Glass-epoxy FR-4
Size
X
A-type
board
thickness
[2 layer]
1 and 2 layers
material : copper
H _
thickness B ;ggﬁd
[2 layerl

TOP VIEW BOTTOM VIEW

mounted IC

Evaluation board

11 13 REV000920



MITSUBISHI SEMICONDUCTORS

M56788AFP
5 CHANNEL ACTUATOR DRIVER

3V
14K

10K

SS.GND

No.1/APPLICATION CIRCUIT no.1>

single input (linear signal) Direct
voltage control

VREFO
Vref Ir_I VREFO 1.5V
+ |
! VREF I &
IN3+
t " —— \REFO
E3 '
0UT3 CTL3
R6 R5
b 7
VM1+ CH3IN ]
)—4 x 2.5
g W——AW VM3+
o ;U x 4 —(
cC x5 [ AAA w
m WY Wy AAA AAA. -U
VMl_ vy - Yvy —
——¢ =
2 2-5 AAA. AAAJ x 8 U
vvy vy '—
AN——AW VM3- m
IN2+ x 4 p—(
VREFO 4—27+
INZ_ I AAA AAA
E2 VA'A hd VW
R4 IN4
L W—e < IN4+ —— % VREFO
VM2+ >
)—o x 2.5 N Z
= oo —\/V\/HL—\/\NL<1 VCTLA
= _— WV ] R8 R7
Q — W
2 x5 | AW ~ VN4+
5 VM2 x4 |
L O— x 2.5
VW —_ [72)
AAA AAA '_
WW—e— W\ | x 8 m
V‘V‘VA V‘V‘V‘ U
1 VM4-
A
| -
IREGB l_ A
vyvy - vy
L/ +
REG+ | IN5+ VREFO
Jy 1-25V o0Ts );—s/\/\/Ll—\/\/\/\—<NCTL5
] B R10  R9
MUTEL ()—4—0 VM5 +
L) x 4 p—(
Hi_ :Sleep 2
— 5CH 1 4CH y — i~
» R =
:’ W W =
VM5- o
x 4
k VAV‘VA hd V‘V"‘
SS.GND GND
(4PINS)
12 13 REV000920



MITSUBISHI

SEMICONDUCTORS

M56788AFP
5 CHANNEL ACTUATOR DRIVER

< No.2/APPLICATION CIRCUIT no.2>
PWM FOCUS,TRACKING ,SPINDLE,SLED,ROADING)
Differential PWM input Direct voltage control( FOCUS,TRACKING
,SPINDLE,SLED,ROADING)
5V (st \VREFO
4 I_ VBS2 . )
5y Rrg Vref A1 VREFO 1.5V - o
u u =
= = Vm2 + = =
s = 4 I— | e VREF & ? ?
R d
Y 1 | Vml A 2 :Eg 2
sl sl
= = 4_| | Vrefml
T I3+ |
A
IN3 |
IN1+ { L
? > Es RG ©3538
9|_ o INL- L 0UT3 |
T30 R2 L ouTt —I
| I -VI VI—VT i C3 VREFO
¢l . CH3IN \
VM1+
VREFO p M TR It can be opened at
_l q Propagation characteristic
g AWV o—A\W S M3+ check.
R T
VREFO S W Y - @
VMl— 7 vy b yvy E
| x 2.5 AAA. AAAJ x 8 o E g
| j YW VW — E =
C2 —= f AMWN——AW T_+ VM3- m o
| IN2+ . x4 | — Y Y
IN2- >§2 lev‘v'A 'r v"v‘v‘A :: 'n\: 'n\:
= R4 );oun <
EI IS L
IN4+
C2 W—e 7 Y
P 2+ 7 j E4< gL 1s
) = )—¢ x 2.5 R8 XSO
= 2 il ouT4 I |
g YWv L d VWV J I
) '—VW‘TW‘ C4
= = x 5
= Z L4 W » M VREFO
o VM2- <+j
)—4 x 2.5
! j w — c'£
VBS AWV *—A\W ™" " x 8 g
VWY VAL VM4~ VREFO
x 4 p—(
3V I REGB W ® W o _|
— j— ]
14K [ ReEG+ T INS+ ~ | ©
Reg-amp T IN5- L
10K ES R1
A" p
;I/; 1.25V B ouTS L
SS.GND
—W C5
)— <
=D NG fg 2
Hi_:Sleep ' 2
WUTED scH |1 4cH .A.‘.*—LM—‘ i~
o
:: V‘V‘VA V‘V"‘ |x 8 E E g
< = =
T_ VM5- o 2y 2y
< x 4 >7
< l—|
k -& VAV‘VA - VAV‘VA
SS.GND GND
(4PINS)
13 13 REV000920



http://www.semicon.melco.co.jp/

MITSUBISHI ELECTRIC CORPORATION

Keep safety first in your circuit designs!

®Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always
the possibility that trouble may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of
substitutive, auxiliary circuits, (ii) use of non-flammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials

®These materials are intended as a reference to assist our customers in the selection of the Mitsubishi semiconductor product best suited to
the customer’s application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Mitsubishi
Electric Corporation or a third party.

®Mitsubishi Electric Corporation assumes no responsibility for any damage, or infringement of any third-party’s rights, originating in the use of
any product data, diagrams, charts,programs, algorithms, or circuit application examples contained in these materials.

®All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on
products at the time of publication of these materials, and are subject to change by Mitsubishi Electric Corporation without notice due to
product improvements or other reasons. It is therefore recommended that customers contact Mitsubishi Electric Corporation or an authorized
Mitsubishi Semiconductor product distributor for the latest product information before purchasing a product listed herein. The information
described here may contain technical inaccuracies or typographical errors. Mitsubishi Electric Corporation assumes no responsibility for any
damage, liability, or other loss rising from these inaccuracies or errors. Please also pay attention to information published by Mitsubishi
Electric Corporation by various means, including the Mitsubishi Semiconductor home page ( http://www.mitsubishichips.com) .

®\When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms,
please be sure to evaluate all information as a total system before making a final decision on the applicability of the information and products.
Mitsubishi Electric Corporation assumes no responsibility for any damage, liability or other loss resulting from the information contained herein.

®Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances
in which human life is potentially at stake. Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product
distributor when considering the use of a product contained herein for any specific purposes, such as apparatus or systems for transportation,
vehicular, medical, aerospace, nuclear, or undersea repeater use.

®The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or in part these materials.

®|f these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese
government and cannot be imported into a country other than the approved destination. Any diversion or reexport contrary to the export control
laws and regulations of Japan and/or the country of destination is prohibited.

®Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for further details on these
materials or the products contained therein.
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