MITSUBISHI <CONTROL / DRIVER IC>

M56748FP

4-CHANNEL ACTUATOR MOTOR DRIVER

DESCRIPTION
The M56748FP is a semiconductor IC developed as the motor

driver used to CD player, CD-ROM.

PIN CONFIGURATION (TOP VIEW)

Vref-in |1 36| Standby
This circuit includes Standby circuit, TSD circuit and 4-Channel |: O :l
) : : ) vret-out [2] 35] ss.anD
BTL Driver that is able to drive four actuator with one IC.
Ne [3] [34] Standoy
FEATURES Gaint [4] 33] Gain4
@ Low Output saturation voltage (typ:1.35V,at 0.5A) Veti1() E E Vetla()
@ Large Operating supply voltage range (4.5 — 15V) VM1(-) E E VM4(-)
@®Minimum Crossover distortion VM1(+) E E VM4(+)
[e] = [
]
APPLICATION E & [
CD player, CD-ROM, Video CD GND M & [ GND
T
5 ¢ E
VM2(+) E E VM3(+)
vm2() i3] 24] wmia)
vetiz() [14] 23] Vetiaiout
Gain2 [15] 22] vetis()
ne [16] 21] vetia+)
Vce E E Vce
RegbV IE 19] Regbase
QOutline 36P2R-D
N.C : no connection
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MITSUBISHI <CONTROL / DRIVER IC>

M56748FP

4-CHANNEL ACTUATOR MOTOR DRIVER

PIN DESCRIPTIONS

Pin No. Symbol Function Pin No. Symbol Function
@ Vref-in Reference voltage input terminal (] Reg-base Connects the base of external PNP
® Vref-out Reference voltage output terminal ® Vee Power supply
® N.C @ Vcitl3(+) CH3 amp. non-inverted input terminal
® Gain1 CH1 amp. gain control terminal @ Vetl3(-) CH3 amp. inverted input terminal
® Vetli(-) CH1 amp. inverted input terminal @ Vcil3(out) CH3 input amp. output terminal
®) VM1(-) CH1 amp. inverted output terminal @) VM3(-) CH3 amp. inverted output terminal
@ VM1(+) CH1 amp. non-inverted output terminal @ VM3(+) CH3 amp. non-inverted output terminal
®1to () | GND GND @ to GND GND
@ VM2(+) CH2 amp. non-inverted output terminal VM4(+) CH4 amp. non-inverted output terminal
[E VM2(-) CH2 amp. inverted output terminal [3) VM4(-) CH4 amp. inverted output terminal
Vetl2(-) CH2 amp. inverted input terminal @2 Vcil4(-) CH4 amp. inverted input terminal
@® Gain2 CH2 amp. gain control terminal @3 Gain4 CH4 amp. gain control terminal
N.C Standby L standby input terminal
@) Vee Power supply @9 S§S. GND Small signal GND
Reg5V Connects the collector of external PNP Standby H standby input terminal
ABSOLUTE MAXIMUM RATINGS (Ta=25"C)

Symbol Parameter Condition Rating Unit
Vce Supply Voltage (i9),&9 pin 15 \
lo Qutput Current 700 mA
Vin Maximum Input Voltage of each Terminals | (D,@),(), (3, (3,2, 3, €2, 63,69 69 pin 0 - Vee \
Pt Power Dissipation With infinite heatsink 45 W
Ko Thermal derating With infinite heatsink 27.8 ‘C/W
Tj Junction temperature 150 C
Topr Operating temperature -20—75 ‘C
Tstg Storage temperature -40 — 125 ‘C

RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min. L_:_r;lgs Max. Unit
Vce Supply voltage 45 5.0 55 \
lo Qutput current — — 500 mA
ELECTRICAL CHARACTERISTICS (Ta=25"C, Vcc=5V, unless otherwise noted)
. Limits )

Symbol Parameter Test conditions Min Ty, Max. Unit
lcct Circuit current on no-signal Vref=Vctl=2.5V — 15 25 mA
Vsat Output saturation voltage Top and Bottom saturation voltage of output _ 135 190 v

power Tr. Load Current lo=0.5A

Vofs 1 Output offset voltage-1 CH1, 2, 4, Vref=Vctl=2.5V -35 e +35
Vofs 2 Qutput offset voltage-2 CHS3, Vref=Vctl=2.5V -57 e +57 mv

. . CH1,2,4 760 [ 852 | 9.35

Gv Voltage gain between input and output CH3 uses input amp. as a buffer. 136 | 1454 | 154 dB

Standby H standby-on voltage CH1, 3, 4 = Standby ON 2.0 — | — vV

H standby-off voltage CH1, 3, 4 = Standby OFF — — 0.8 \Y
—— | L standby-on voltage CH1, 3, 4 = Standby ON, (19 pin = 5V — — 2.0 \
Standby I o ndby-off vohage CH1, 3, 4 = Standby OFF, @pin = 5V 40 | — | — | v
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M56748FP

4-CHANNEL ACTUATOR MOTOR DRIVER

EXPLANATION OF OPERATION

1. The characteristics between Control voltage and Output voltage

CH1, CH2, CH4 AMP.

The input Amp. (Vcil terminal) consists of the Inverted Amp.
and the output (VM+, VM-) is amplified by the different voltage
between Vref and Vctl. The voltage gain of this input Amp. is
1 time.

Also, the output Amp. is the Master-Slave constitution. Each
of Master Amp. (VM+) and Slave Amp. (VM-) have the gain of
1.33 times and the output voltage refer to the about Vcc/2.

Output of non-inverted Amp.
(Gain=1.33)

VM+

Vref Oﬁ D ~
bucp >0

Gain O - VM-
Vel — AA—
10kQ 10kQ

Input of inverted Amp. Output of inverted Amp.

(Gain=1) (Gain=1.33)
CH1, 2, 4 Amp.

Vel
Vref Vv

(2.5V) \__/

VM- VM+

1.33V

% Vee/2 A
1.33V

2.66V
1V

=2.66 TIMES
=8.5db

Gain=

CH3 AMP.

The three terminals (Inverted, non-inverted and output) of
Input Amp. go to external pins. So, the Amp. constitution
(for example, Buffer Amp.) and the Gain can be adjusted
by the external resistors.

The output Amp., is the same with CH1, 2 and 4, is
consisted of the Master-Slave Amp. Each of the Master-
Amp. (VM+) and Slave Amp. (VM-) have the gain of 2.66
and the output voltage refer to the about Vcc/2.

Output of non-inverted Amp.
(Gain=2.66)

"o ] >0
CHs
Vetl+
»
Vetl- - % VM-

Vctlout O—

Input Amp. Output of inverted Amp.
(sets gain externally) (Gain=2.66)

VM+

CH3 Amp. (uses input Amp. as a Buffer Amp.)

0.5V votl+
Vref

(2.5V) T

VM+ VM-

1.33V
* Veo/2
1.33V

2.66V
0.5V

=5.32 TIMES
=145db

Gain=
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4-CHANNEL ACTUATOR MOTOR DRIVER

TYPICAL CHARACTERISTICS
Output saturation voltage—Load current characteristics (Vcc=5V)
V)
Output voltage 5 r==========mmmmmmmm oo o oo Y Wittty
Top side saturation voltage
0.84
0.89
AL — 0% y1.00 105
Output H voltage -
3 b
The voltage range
that is able to
drive a motor
o |-
1k
Output L voltage 0.30
0.06 012 0.18 y 0.24 it
r— 'I X Bottom side slaturation voltage
100 200 300 400 500 (mA)
Load current
FREQUENCY CHARACTERISTICS
(dB) (deg)
40 180
GAIN PHASE
20 90
GAIN(8.5dB)
0 —— 0
PHASE I \
-20 -90
-40 1 1 1 1 1 1 1 1 1 -180
0.03 0.06 0.1 03 06 1 3 6 10 30 60 100 300 600
FREQUENCY (KHZ)
THERMAL DERATING
Z 50 With infinite heatsink
& 45 /
2 V.
o 40 \
_5 \V}ithout heatsink
T 30 AN
2 \
0 S
2 20 AR
<) 1.2 ~
& 1o B
P - ~
N~ N
PORY

0 25 50 75 100 125 150
Ambient Temperature (Ta) ("C)
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Application Example

E 215K
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Vetl3(— VYY \AA
15 . < . () 29 82K pwm2
Gain2 P QF! 0.022uF
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e |No I_—Wv—SK oLz EJ»D_
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10K g2k 500K o
In 17 1ok Vec | 20 pwm1
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i8 10 T
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1uF_L
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