(1 IP4001S
OO TO —/ 5-CH MOTOR DRIVE IC

DESCRIPTIONS

The IP4001S is a monolithic integrated circuit, and P400718 ¢
suitable for 5-ch motor driver which drives focus — :

actuator, tracking actuator, sled motor, spindle motor
and tray motor of CDP & V-CD system .Each channel
excluding the tray channel driver is a fixed gain driver
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28SSOP H/S
FEATURES ORDER INFORMATION
- LOgIC COﬂtrOHEd 1'CH DC mOtOf dnver Device Order Coder Package Packing
- 4-CH BTL(Balanced Transformerless) drivers 2001 —
- Built-in TSD (Thermal shutdown) circuit 0015 i
- Built-in 5V regulator with an internal NPN TR IP4001S-TF T&R
- Built-in mute circuit IP4001S 28SSOPH-375B
- Built-in tray motor speed control circuit IPA001SL Tube, Lead Free
- Wide Operating Supply VOItage range: 6.5V~13.2V IP4001SL-TF T&R, Lead Free
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PIN CONNECTIONS
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PIN DESCRIPTIONS

MUTE

(FIN)

SGND FWD

IN2 DO2+

DO2- PGND1 REV

NO | SYMBOL | /10 | DESCRIPTION NO | SYMBOL | I/0 | DESCRIPTION
1 DO1- O | CH1OUTPUT () 15| DO5+ | O | CH5OUTPUT (+)
2 | DO+ | O | CH1OUTPUT (+) 16 | DOS5- O | CH50UTPUT ()
3 IN1 | | CH1INPUT 17 | DO3- O | CH3OUTPUT ()
4 N/C - | NO CONNECTION 18 | DO3+ | O | CH3OUTPUT (+)
5 N/C - | NO CONNECTION 19 IN3 | | CH3INPUT
o | w0 [0 | muen o o || SEmereneE
IEERE: a| veor | - | SETIOTeE
8| seND | - | Grolo 22| veC2 | - | (1 Cha SIGNALREG)
9 FWD | | CH5INPUT 1 23 | REF | | REFERENCE INPUT
10 IN2 | | CH2INPUT 24 N/C - | NO CONNECTION
11 | DO2+ O | CH2OUTPUT (+) 25 IN4 | | CH4 INPUT
12 | DO2- O | CH2OUTPUT () 26 | DO4+ | O | CH4 OUTPUT (+)
13| PGND1 | - POWER GROUND 1 27 | DO4- O | CH4aouUTPUT ()
14 | REV | | CH5INPUT 2 28 | PGND2 | - POWER GROUND 2
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IP4001S

INTERPION
SEMICONDUCTOR —/ 5-CH MOTOR DRIVE IC
ABSOLUTE MAXIMUM RATINGS
CHARACTERISTICS SYMBOL VALUE UNIT
Maximum supply voltage Vcemax 18 \%
Power dissipation Pd 2.3* W
Operating temperature Topr -35 ~ +85 °C
Storage temperature Tstg -55 ~ 150 °C
Maximum output current lomax 1 A
Note>
1. When mounted on 50mm X 50mm X 1mm PCB (Phenolic resin material).
2. Power dissipation reduces 18.4 mW/°C for using above Ta=25°C
3. Do not exceed Pd and SOA.
POWER DISSIPATION CURVE
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25 50 75 100 125 150 175
Ambient Temperature (°C)
RECOMMENDED OPERATING CONDITIONS
CHARACTERISTICS SYMBOL VALUE UNIT
Supply voltage 1 VCC1 *6.5 ~ 13.2 \%
Supply voltage 2 VCC2 *6.5 ~ 13.2

* [F you don’t use regulator, then the recommended operating voltage is 4.5V ~ 13.2V
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ELECTRICAL CHARACTERISTICS
(Ta = 25°C, VCC1=VCC2=8V, RL=8ohm, unless otherwise specified.)

CHARACTERISTICS SYMBOL CONDITIONS MIN TYP MAX UNIT
Quiescent circuit current Icc RL=open - 5.5 - mA
Mute on current Imute |Pin7=GND - 2.5 5 mA
Mute on voltage Vmon - - - 0.5 \%
Mute off voltage Vmoff - 2 - - \Y

[ BTL DRIVE PART ]
Output offset voltage Voo Vin=2.5V -80 - +80 mVv
A rP
Maximum output voltage o (é:'t__tflg)nd g% > * - '
Vom2 ?&”Z"Lenz”gl_%)ed Part 37 | a7 :
Closed-loop voltage gain Avf Vin=0.1Vrms, f=1Khz 5 6.5 8 dB
Ripple rejection ratio RR Vin=0.1Vrms, f=120Hz 40 60 - dB
Slew rate SR Vout=4Vp-p, square - 15 - Vl/us
[ REGULATOR PART ]
Output voltage Vreg IL=100mA 4.7 5 5.3 \%
Load regulation AVrl IL=0~100mA - 20 - mVv
Line regulation AVcc VCC=8V~13.2V, IL=100mA - 60 - mV
[ TRAY DRIVE PART ]
Input high level voltage Vih - 2.5 - - \%
Input low level voltage Vil - - - 0.5 \%
Output voltage Vo g%ggf(\)/bg‘:d'%hm’ 2.4 3.1 3.8 \Y
g‘;:_n-to-Output Transfer Gv \éFF(I:_::%VS\F/QI::jgt\)/hm 06 1 14 v
Output offset voltage 1 Vool Pin9=Pin14=5V -50 - +50 mV
Output offset voltage 2 Voo2 Pin9=Pin14=0V -50 - +50 mV
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APPLICATION SUMMARY

- All mute function using the REF pin

When the all mute function is required, you can use the reference pin as follows;

VCC2
Bias currents
@ for output
. A . drivers
Q1
r +
1.0V

Fig. 1. All mute function using the reference pin

- All mute function using the Mute pin

Pin 23 Mute
Above 1.0V off
Below 1.0V on

Muting all channel drivers can be obtained using the
REF (signal reference) pin. The simplified schematic
diagram for reference all mute function is shown in
Fig.1. When the input voltage of the signal reference
pin (pin23) is below 1.0V, the comparator turns Q1 on
and the bias currents of all output drivers are shut
down.

All mute function can be also obtained using the MUTE pin as follows;

Bias currents
for output
drivers

Q3

7 7
Fig. 2. All mute function using the MUTE pin

- Thermal shutdown

The IP4001S has a thermal protection against the
abnormal operation. When the junction temperature
rises above 175°C, and channel drivers are muted.
This makes the junction temperature be continuously
decreased.

When the junction temperature falls below 150°C, all
channel operature again.

Pin7 Mute
High off
Low on

As we can see in Fig. 2, if the voltage of the pin7
becomes low (below 0.5V) or open, the bias currents
for all output drivers are shut down.

On the contrary, when the voltage of the pin7 becomes
high (above 2.0V), the drivers operate normally.

Temperature mute
Above 175 °C on
Falls below 150 °C off

Hysteresis 25°C
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IP4001S
5-CH MOTOR DRIVE IC

APPLICATION SUMMARY (Continued)

- Tray motor drive part

CH5 is a forward/reverse controlled DC motor driver for tray motor. The forward or reverse movement of the
tray motor is controlled by the pins 9 and 14. The output voltage status according to the control input conditions
are shown in the table. The magnitude of the differential output voltage is determined by the control current
generator. The control input voltage, VCTL at the pin20 approximately appears across R1 and hence the control
current, Di is VCTL/R1. This current enters into the control current distributor, which generates two output
currents, Di1 and Di2. The magnitude of Di1 and Di2 are equal each other and is the same as Di. When the pin9
is high and the pin14 is low, the direction of the current flow of Dil and Di2 are the same direction as shown in Fig.
5. On the contrary, when the pin9 is low and the pinl14 is high, the direction of Di1 and Di2 are reversed. If both
the pins 9 and 14 are high or low at the same time, Dil and Di2 become to be zero and the tray motor is in the
brake mode. When the output is not in the brake mode, the magnitude of the differential output voltage and the
CTL-to-output transfer gain are given as in the following equations. The resistors, R1 and R2 are selected such
that Gv has a typical value of 1.0 V/V. Rb1 and Rb2 are used for setting the output voltage when the pin20 is
open circuited. The typical output voltage as the pin20 is opened is about 3.1V for the supply voltage of 8V.

Vo=2 ><E xCTL
R1
Gv = fvo =2 xg
ICTL R1
veer @ p=YCTL
R1 5
AMA Vo5+ =Pref - VCTL %
R2
Control C t —2 7 poo
ontro urren -
Distributor e + —& ©
e
Switching Logic <— Ai2 O DO5-
AAA +
RZ V05- = Pref +VCTL X2
@ R1
FWD REV 0 Pret
Fig. 3. Tray drive part
INPUT OUTPUT
FWD(PIN9) REV(PIN14) DO5+(PIN15) DO5-(PIN16) STATUS
High High Vpref Vpref Brake
High Low High Low Forward
Low High Low High Reverse
Low Low Vpref Vpref Brake

Nov. 2004 (Rev. 1)
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APPLICATION SUMMARY (Continued)

- Regulator part

VCC

Q1:Internal Power
Transistor

Q1

103

-
]

Internal circuit External circuit

Fig. 4. Regulator

As we can see in Fig. 4, the power transistor of the regulator is internally provided in 1IP4001S, thus the
external power transistor is not needed. Since the regulator output (typical 5V) is provided by the npn
transistor, the relatively small capacitor (e.g. 103) is sufficient for eliminating the output ripple or noise voltages.
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ST O —/ 5-CH MOTOR DRIVE IC

TEST CIRCUIT
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ST O —/ 5-CH MOTOR DRIVE IC

TYPICAL APPLICATION CIRCUIT
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* Because of the slight difference of the drive capability between CH1/CH4 and CH2/CH3, we
recommend that CH1/CH4 should be used as actuator driver and CH2/CH3 as motor driver.
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ELECTRICAL CHARACTERISTICS CURVES

lcc(mA)

Icc vs. Vcc
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ELECTRICAL CHARACTERISTICS CURVES (Continued)

Avf(dB) Avfvs. Vcc
10
8
6
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ELECTRICAL CHARACTERISTICS CURVES (Continued)
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ST O —/ 5-CH MOTOR DRIVE IC

ELECTRICAL CHARACTERISTICS CURVES (Continued)

Vo(V
V) Vo vs. Vcc(chb)
8 ‘
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ST O —/ 5-CH MOTOR DRIVE IC

ELECTRICAL CHARACTERISTICS CURVES (Continued)

Icc vs. Temperature
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10 Mute=High
RL=0Open
8 [ Temp=Sweep
6
4
2
0
-25 0 25 50 75 100
Temperature
Imute(mA) Imute vs. Temperature
> |
Vcc=8V
4| Vin=Vref=2.5V
Mute=Low
RL=Open
3 Temp=Sweep
\
2 T
1
0
-25 0 25 50 75 100

Temperature
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ST O —/ 5-CH MOTOR DRIVE IC

ELECTRICAL CHARACTERISTICS CURVES (Continued)

Avfvs. Temperature
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ELECTRICAL CHARACTERISTICS CURVES (Continued)

vo(v) Vo vs. Temperature (CH5)

5
4
3
Vcc=8V
2 | Vref=2.5V
Mute=High
RL=45 ohm
1} CTL=Open
0
-25 0 25 50 75

Temperature

vregyy  Vreg vs. Temperature

100

510 Vce=8V
IL=100mA
5.05
5.00
/
4.95
4.90
4.85
-25 0 25 50 75

Temperature

100

Nov. 2004 (Rev. 1)

www.interpionsemi.com

-16 -


http://www.interpionsemi.com

@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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