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# & JUaAVE/ VDY VEBER
STRUCTURE Silicon Monolithic Integrated Circuit
88 2 CD-ROM/DVD-ROM A 5ch /XD — RS AN
PRODUCT SERIES 5CH Power Driver for CD-ROM/DVD-ROM
E % BD7967EFS
TYPE BD7967EFS
= & s AEV BIVRSANICPWMEBARZIRALENE RS 1 THEE,
FUNCTION - PWM drive system is adopted to Spindle driver, and highly effective driver
can be achieved.
CRYE—FRSANA-F 4 T RESANIC
D=7 BILAXZHRALE/ 1 X&RHR,
- Linear BTL method is adopted to sled motor driver and Loading
driver block, and a low noise can be achieved.
cTOFAaI-SRSANICERBEBRY -7 BTLZHEAL
AREA YO ADRRICLDIERUHADENZER,
« Current feedback type BTL is adopted to Actuator driver and delay of current
effected by load inductance can be reduced.
O3 B K EMR
ABSOLUTE MAXIMUM RATINGS
I§H Parameter 2™ Symbol E4 Limits B {7 Unit
POWER MOS @ R®F POWER MOS power supply voltage SPVu1,2 15 %1 \Y
7V HEB/BTL /N —HB;RBE Preblock/BTL powerblock power supply voltage PreVce, VMACT 15 \
AEY B BEEBHRBVE Spindle control block power supply voltage SPVcc 7 \
HARiA% Power dissipation Pd 2 %2 w
B {EREMA Operating temperature range Topr -40~90 °c
{772 BEWEMA Storage temperature range Tstg -55~150 c

*1 POWERMOS HHRF (10,12,13 PIN)E2&t), POWERMOS output terminals (10,12,13 PIN) is contained.
*2PCB (70mmx70mmx1.6mm, $AESHE 3% Kill. HSATRFIBIR) RER, Ta=25CLILETHERAT HA(3. 1°CICDE 16.0mW £iEL 3,
PCB (70mmx70mmx1.6mm Less than copper foil share 3% glass epoxy) mounting. Reduce power by 16.0mW for each degree above 25°C.

O F 14 (Ta=-40~+85°C)
Operation condition (Ta=-40~+85°C)
(BRBEICEALTII, FBIBELEERD LREL TTF &L\, Set the power supply voltage taking allowable dissipation into considering.)

1§ B Parameter 25 Symbol | H/MIN | ¥ TYP | BAK MAX | H£I Unit
XD —MOS BFBE 1 Power MOS power supply voltage 1 SPVM1,2 SPVCC . 12 : 14 Vv
7 KS4/NBRBE Preblock power supply voltage PreVce VMACT ! 12 | 14 v
NT—RSANBHRBE Power block power supply voltage VuACT 4.5 E 5.0 PreVce \Y
RE Y KN EIHBBEBE Spindle Control power supply voltage SPVce 4.5 , 5.0 ; 6.0 %
AREFHNELERUHERBTREICEH SUMMR(F IR BZY T IHTENEHELTHY XHADT, BT IBEICIITHIBL L&,

TRSEERHIL THY £,
This product has not been checked for the strategic materials (or service) defined in the Foreign Exchange and Foreign Trade Control Low of Japan so that a verification work is required before exporting it.
Not designed for radiation resistance.
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ELECTRICAL CHARACTERISTICS

(H5IC3EE DR LBRY Ta=25°C, PreVec=SPVM1/2=12V, SPVcc=VnACT=5V, Vc=1.65V, RNF=0.165Q,Rd=0.5Q)
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(Unless otherwise noted Ta=25°C, PreVcc=SPVM1/2=12V, SPVcc=VuACT=5V, Vc=1.65V, RNF=0.1650,Rd=0.5Q)

Parameter Symbol MIN. TYP. MAX. Unit Condition
M|AOEEREE/H 1 Quiescent currentt Q1 — 26 40 mA Vee (Loading OFF B%)
\MANOBERBF2 Quiescent curent2 Q2 - 20 32 mA Vce (Loading ON )
EEE MANEEBF3 Quiescent current3 Q3 - 5 9 mA SPVce
Circuitcurrent | A% >~/ HEEEH 1 ST - - 1 mA | Vec
Standby-on current 1
RE 2 INA BEIRRERIE 2 — -
S by-on current2 IST2 1 mA SPVcc
ADFEER (R)
Input dead zone (one side) vbzsp 50 100 mv
REY K AdiH% 4 > Input output gain gmSP 1.2 15 1.8 AmsV | RNF=0.165Q
BS54\ HH ONiER (ETFof) — 0=500m
Circuit current | Output ON resistor (Sum of rise and fall) RONSP 085 15 Q : A
HAHYU =y FBFE Output limit current ILIMSP 16 1.8 2.0 A RNF=0.165Q
PWM &l PWM frequency Fosc - 100 — kHz
RAYE—S HhA*A7+y FMBE  Output offset voltage VooFSL -100 0 100 mV
KSA /388 HHMBE  Output saturation voltage VOSL — 1.55 22 Vv lo=500mA
Sled driver block | BE#j{§ Voltage gain GVSL 18.0 20.0 22.0 dB
7OFaxI—% Hht7ty FBH Output offset cument I00AC -8 0 8 mA RL=8Q
RS54 /588 B|ALAHIEE Max output voltage amplitude VOMAC 3.6 4.0 — Vv RL=8Q
Actuator driver . N
block {5i&4°1 > Trans conductance Gm 14 1.7 20 ANV VIN=BIAS0.2V
a—-5+4>0 A+ 7€y MBE Output offset voltage VOFLD -50 0 50 mvV
[ WA HhRafBAE  Output saturation voltage VOLD - 1.55 22 \ lo=500mA
Loading ’
driver block BEFE Voltage gain GVLD 135 15.5 175 dB
FDfth VCETFZa—b Vcdrop-muting VMVC 0.5 0.7 1.0 Vv
Others Vec BT a—bk Ve drop-muting VMVce 36 - 45 \
*HEHBRRHEILTEY EHA,
* This product is not designed for protection again radioactive rays
O RE~TiERE - RENE
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O7ny R/ sAREEER
Block diagram /Application circuit
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Ot FEREA
PIN DESCRIPTION
No.| Symbol — Description No.| Symbol Description
1 Ve HEEABEAS Reference voliage input 44| CTKeml |TS5—7 277 1 V9 BIF HEGHTF
2| VINTK |FS5vF2 5 BS54/XAH Tracking driver input 43| CTKem2 |Connection with capacitor for eror amplifier
3| sPwe |zEY KLEVST—BEAH?2 Spindiediverpowersupply2 | 42| cFIL g‘o‘: r;;; ';’;;7;: Ci’tgr’ﬁf:p’; (ﬁ%ﬁﬁ*
4] VINFC |Z#4—hAXES4/XAh Focus driverinput 41| VNFFC |Z#+—hRXKSA4 /8% F Feedback forfocus driver
5 | CFCeml |T5—7 77 4 NZRF HEBRT 40| VMACT |Z9FaTI—% KSA/\7—BiR Feedback forfocus driver
6 | CFCem2 |Connection with capacitor for error amplifier 39| VNFTK |[hS v 4 RSA/\@REEF Feedback for tracking driver
7| DN [Aa—=F 424 AH Loading driver input 38| VOTK- |bSyFY5 ESA/\EHAH Tracking driver negative output
8| SPIN [ZREYKI@@AS Spindle driver control input 37| VOTK+ |bSvF 25 ESA/NEHA  Tracking driver positive output
9 | SPANF |[REY FILESA/\@BfRiEAS Spindle drivercurentsense |36 | VOFC- [Z+—hAKSA/X&HAH Focus driver negative output
10 w ZEY RILESA/XW 851 Spindle driver output W 35| VOFC+ [Z+—hRKFSA/XEHi1 Focus driver positive output
11 | SPGND |RE> KJLEBR/X7—GND Spindle driver power ground 34| PreGND |Z°J GND Pre-ground
12 U AEY BIVESA/xU BN Spindle driver output U 33 | PowGND [BTL #8/X7—GND BTL block power ground
13 v ZEY EIVESA/5V48EH  Spindle driver output V 32| LDO- [A—F 125 K54G  Loading driver negative output
14| HW+ |R—IUEZW+AH Hallamp.W positive input 31| LDO+ |A—F 124U K54 /NEfih Loading driver positive output
15| HW- [R—JUEBW-AH Hallamp.W negative input 30| SLO- [EYE—HFES5A/ &A1 Sled driver negative output
16| HV+ |R—JUBF V+AH Hallamp.V positive input 29| SLO+ [EYE—% FSA/\EdA Sled driver positive output
17| HV- |[R—JUZBV-AAH Hallamp.V negative input 28| CTL1 [ES4/3a2y oA 1 Driver logic control input 1
18 HU+ |R—JUES U+AH Hallamp.U positive input 27| PreVee |O—F 4 »BBBE  Loading block power supply
19 HU- |k—)UEZU-AH Hall amp.U negative input 26| CTL2 [ES4/x0Pys8@ANH2 Driver logic control input 2
20| SPVuwl [REY KIVER/XD—BEAN 1 Spindle driver powersupply 1 [ 25| OPOUT [FAR7>Fitih OP amp output
21 HB  |&—Jl/X\4 7R Hallbias 24| SLIN [BYE—% KS54A/SAH Sleddriverinput
22 FG |FG{g8itih Frequency generator output 23| SPVcc |REY RILERHIEIEIR Spindle block control power supply

e TH—NR. FSvFXY, A=F A4 VI RSANKDERN. ARNBIANICHT 2%

positive/negative output of focus, the tracking, and the loading driver are the polarities to the input.
EYE—FY KSANDEHRN, AHARBZART TN (25PIN) ([CxtT 28

positive/negative output of the sled motor driver are the polarities to the operational amplifier output (25 pin).

OfERLDEE
Cautions in using the IC
1. #BCERICDINT  Absolute maximum ratings
KICICH2XLTRARERICI+HIEERS>THY ., COBAATHNSHRER, RUMEIMESY £, LU, EMIBESPVM. PreVec . VMACT, SPVgc), KU
FHERBERGE(Topr) 2L ORMBAEREBRISBE, BETIBNSBY, >3- bbLLRF-TUREDMRE— KINETEIHADT. BHBAEIRERA 2L 5 BMEE— KA
HMEEINSWECE, Ea—XREOMBNIREMFLET LS BRHEERMLBLET,
We are careful enough for quality control about this IC. So, there is no problem under normal operation, excluding that it exceeds the absolute maximum ratings. However, this IC might
be destroyed when the absolute maximum ratings, such as impressed voltages (SPVu. PreVec, VWACT. SPVcc) or the operating temperature range(Topr), is exceeded,
and whether the destruction is short circuit mode or open circuit mode cannot be specified. Please take into consideration the physical countermeasures for safety, such as fusing,
if a particular mode that exceeds the absolute maximum rating is assumed.
2. BROX Y5 DEEMIZDLT  Reverse polarity connection
BEIXRI Y DBEFCLY ICHIAT ZBNDHY ET. BEMREA L L TMEBICRAL IC DOBFEFRE. RUE—4 A/ MBI 1 — REANZBOMEEBL T &L,
Connecting the power line to the IC in reverse polarity (from that recommended) will damage the part. Please utilize the direction protection device as a diode in the supply line and motor coilline.
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3. WS A IZDNT  Power supply line
E—-HOFERNICLYEE LEBAORYSEL B/, BEERADERE L THIC OBR-GND EVEEIC/ A /XRAF Y (010F) 2ANSEOHEEL, FRIEIITRR
AVF U RIMERTORRAIIET 5 LREHIHECMBORNC L2 +ATHEDI X, RELTIKEL,
Due to retum of regenerative current by reverse electromotive force, using electrolytic and ceramic suppress filter capacitors (0.1uF) close to the IC power input terminals (Vee and GND)
is recommended. Please note: the electrolytic capacitor value decreases at lower temperatures.
4, 5 KBEIZDWT GND line
GND S FOREIIVHEEIFRIEICE VTS, BEBLICEDLDICLUTIEE, e, RISEERNE I GND LITOBEICZ> TOBRFHZVD R IEE L,
The ground line is where the lowest potential and transient voltages are connected to the IC.
5. #¥HICDUL\T Thermal design
REOERRETONFREPAEER, +AT—C &> LR E{To T EEL,
Do not exceed the power dissipation (Pd) of the package specification rating under actual operation, and please design enough temperature margins
6. WFMS 23— b EEREMICDLVT Short circuit mode between terminals and wrong mounting
£y FRICERY (1T 38 IC OB SR ITNICHS SEES &L, Bo TRYMHIEBS, BE2X 05 ORI ER IC ST IBNDHUET, o, WFMLRTFL
BE. 75> KMICRMPSASZEZEL TS a— FLABSISOVNT HIBOBRNHY X7,
Do not mount the IC in the wrong direction and displacement, and be careful about the reverse-connection of the power connector. Moreover, this IC might be destroyed when the dust short
the terminals between them or GND.
7. ARBMPOMIECDUVT Radiation
HBEAPTOTEATIE, ML T AL B Y ETOTITERE &L,
Strong electromagnetic radiation can cause operation failures.
8. ASO [ VT ASO (Area of Safety Operation)
IC 2EMT 3MICIE. E—FADIHN b5 RS PRIBAENE. RUASO £2BALVLSIBELTIEEL,
Do not exceed the maximum ASO and the absolute maximum ratings of the output driver.
9. BAEHFERH(TSD:H—= I v v b9 2)ITDUVT TSD (Thermal Shut-Down)
Sv o a v REMM175C(Typ)ICEd L. BEMEIR(TSD ERR)DEHEL. E—F\DACMIVEHETXTOFFRMEICLE T, #W25°C(Typ ) DREERT Y S ANHY £T, Bl
EREE, H<ETHLANREDNS IC ZBHTHLEANE LAERTHY, ICHORE. RUREZENERILTEY ERA. LoT. COEREMEEETUROMBRER, RURHEE
BRRE LAERIRLAENT &,
The TSD is activated when the junction temperature (Tj) reaches 175°C (with +-25°C (typ.) hysteresis), and the output terminal is switched to OFF. The TSD circuit aims to intercept IC from
high temperature. The guarantee and protection of IC are not purpose. Therefore, please do not use this IC after TSD circuit operates, nor use it for assumption that operates the TSD circuit
10. #i7—GND M5 > 42DV T Capacitor between output and GND
HH—-GND BICKEZIL T oY EEREN TSR, FAISHOBRICKY Vee SOV /I3 GND &2 3— MUARKIFOYICHR, SN-BARSSHEHICHIVALRT 2BNHY
7. HH-GND BID3 U F Y3 01uF LIF & LTS &L,
If a farge capacitor is connected between the output and GND, this IC might be destroyed when Vcc becomes OV or GND, because the electric charge accumulated in the capacitor flows to
the output. Please set said capacitor to smaller than 0.1uF.
11, €y MERTOREDLVT Inspection by the set circuit board
Y FEIRTORERIC, 1 Y E-F Y RDEVWE VIO F Y 2ERT 5R81E, ICICA M RO ZBNNHDIOTI TRILICHTHBET> TS, ERETRTOAR
ADORBRHL, BTBEEATICLTHSERURELTTL BREF ZICLTHSIYIITLTI LE, ESICHBRHEE LT, BT TTRICIET —R &ML, TRORFORICE
+HTEES KL,
The stress might hang to IC by connecting the capacitor to the terminal with low impedance. Then, please discharge electricity in each and all process. Moreover, when attaching or detaching
from jig in the inspection process, please tum off the power before mounting the IC, and tum on after mounting the IC, and vice versa. In addition, please take into consideration
the countermeasures for electrostatic damage, such as giving the earth in assembly process, transportation or preservation.
12. EANEFIZDNT Input terminal
XICRE/ Uy ICTHY, BRFMICMFNMDLDD P 7AYL—> 3L PEBEALTVET, COPBEERFONBLTPNESHTREN. SHEOTEEFHMEESN
T, AATTEOLS ICERE FS ORI MURTLIEML TWDIRE, B TIBEELS'S Y KGND) S(IRTF A)DEE, ;5P XH(NPN)TIZS S K(GND) >(EF B)DBS, PN RS
HREY LA — RELTIELET, &5IC. FSU PRI (NPN)TIZEHROBRESY 1 F— REEHT HORTFON BICK>THREDNPN SO URIHRMELET, ICOMRLE. BE
RFIIBAIBIFICL > TN ENE T, BERTHIMET S LICLY, EREESMEDTSE51ZEIL. B, VVTIEORALZYBET, LANST, ANEFICYSV R
(GND ; P BiR) & U EVBEZEMNT 5758, BERTFHRMET 5L 32E0VAZLANEIHHTERL T &L, E/1 IC ICRRABELEMNUL TLVILEE, AHMFICRELEMNLZL
TLEE, FRICERBEZENL TOSIRAEICH, EAHORTFRIBREBELUTOBES L < IBIIHHEORIHENE LT X,
This IC is a monolithic IC, and has P+ isolation and P substrate for the element separation. Therefore, a parasitic PN junction is firmed in this P-layer and N-layer of each element. For instance,
the resistor or the transistor is connected to the terminal as shown in the figure below. When the GND voltage potential is greater than the voltage potential at Terminals A on the resistor,
at Terminal B on the transistor, the PN junction operates as a parasitic diode. In addition, the parasitic NPN transistor is formed in said parasitic diode and the N layer of surrounding elements
close to said parasitic diode. These parasitic elements are formed in the IC because of the voltage relation. The parasitic element operating causes the interference of circuit operation,
then the wrong operation and destruction. Therefore, please be careful so as not to operate the parasitic elements by impressing to input terminals lower voltage than GND (P substrate).
Please do not apply the voltage to the input terminal when the power-supply voltage is not impressed. Moreover, please impress each input terminal lower than the power-supply voltage or
equal to the specified range in the guaranteed voltage when the power-supply voltage is impressing.

MEA 37 wzs 52U Z&(NPN) | Transistor(NPN)

Terminal-A Tsfrninal-Bc 8 #¥B Terminal-B

HFA
Terminal-A L ;3‘"
iB
H
pErL
g FERT «
Zmﬂf HHETS | BERT
PEM PEIE HOXF | Parasitic
2 P-Substrate 2 P-Substrate | SUT0UNdiNgrr element
v GND
TERTF GND FERT 7;7 GND GND
Paraaitic Paraeitic

IC DRSS

Simplified structure of IC

13, 7 —ABHY & — (DT Earth wiring pattem
/MRE GND & KR GND 4% B84, KBF GND /X9 —> L/AMES GND /89— V(3L /39 — VERBOEHRSE KBS SBEL(LHVIMES GND OBEEZ(LE B2ES (S,
ty FOBEGT—A7—ATHLEHRLET, SMHIERRD GND OERBY Y~ HTRLANL I EBLTI L,
If small signal GND and large current GND exist, disperse their pattem. In addition, for voltage change by pattem wiring impedance and largecurrent not to change voltage of small signal GND,
each ground terminal of IC must be connected at the one point on the set circuit board. As for GND of extemnal parts, it is similar to the above-mentioned.
14, WG L —F Reverse-rotation braking
BREENSHET U—F 417D L&(E, BEBNISEELTTEL, £ HHBHETHHEREL. FETL—-F2ERTIEAERERFLTT S,
Inthe case of reverse-rotation braking from high-speed rotation, pay good attention to reverse electromotive force. Furthermore, fully check output current and consider the revolutions applied to
the reverse-rotation brake.
15. SPVy -SPGND M35 42D\ T About the capacitor between SPYM and SPGND
SPVy -SPGND f1 25 43 PWM SRR X ORZ BT - BADZALZMXL, "hickY SPVy BEDENEMASERINHYET, 750, AT 9H8IC HSR< UL,
BRSO E—F U REORBICKY. EOWRIZETFLET, SPVy-SPGND M543 IC DiE< ICRBLU TR LS BVVELET.
The capacitor between SPVM and SPGND absorbs the change in a steep voltage and the current because of the PWM drive, as a result, there is a role to suppress the disorder of the

SPVM voltage. However, the effect falls by the influence of the wiring impedance etc, if the capacitor becomes far from IC. Please examine the capacitor between SPVM and SPGND to
arrange it near IC.
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Appendix

Notes

@ No technical content pages of this document may be reproduced in any form or transmitted by any
means without prior permission of ROHM CO.,LTD.

@ The contents described herein are subject to change without notice. The specifications for the
product described in this document are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered.

@ Application circuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD. disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other proprietary rights, and further, assumes no liability of
whatsoever nature in the event of any such infringement, or arising from or connected with or related
to the use of such devices.

@ Upon the sale of any such devices, other than for buyer's right to use such devices itself, resell or
otherwise dispose of the same, no express or implied right or license to practice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@® ROHM CO., LTD. is granted to any such buyer.

@ Products listed in this document are no antiradiation design.

The products listed in this document are designed to be used with ordinary electronic equipment or devices
(such as audio visual equipment, office-automation equipment, communications devices, electrical
appliances and electronic toys).

Should you intend to use these products with equipment or devices which require an extremely high level of
reliability and the malfunction of with would directly endanger human life (such as medical instruments,
transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel controllers and other
safety devices), please be sure to consult with our sales representative in advance.

About Export Control Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 16) of Export Trade Control
Order in Japan.

In case of export from Japan, please confirm if it applies to "objective" criteria or an "informed" (by MITI clause)
on the basis of "catch all controls for Non-Proliferation of Weapons of Mass Destruction.

Appendix1-Revl1.1



Contact us

Attached-1

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available,

please contact your nearest sales office.

Please contact our sales offices for details ;

U.S.A/ San Diego TEL : +1(858)625-3630 FAX : +1(858)625-3670
Atlanta TEL : +1(770)754-5972 FAX : +1(770)754-0691
Dallas TEL : +1(972)312-8818 FAX : +1(972)312-0330
Germany / Dusseldorf TEL : +49(2154)9210 FAX : +49(2154)921400
United Kingdom / London TEL : +44(1)908-282-666 FAX : +44(1)908-282-528
France / Paris TEL : +33(0)1 56 97 30 60 FAX :+33(0) 1 56 97 30 80
China / Hong Kong TEL : +852(2)740-6262 FAX : +852(2)375-8971
Shanghai TEL : +86(21)6279-2727  FAX : +86(21)6247-2066
Dilian TEL : +86(411)8230-8549 FAX: +86(411)8230-8537
Beijing TEL : +86(10)8525-2483  FAX : +86(10)8525-2489
Taiwan / Taipei TEL : +866(2)2500-6956  FAX : +866(2)2503-2869
Korea / Seoul TEL : +82(2)8182-700 FAX : +82(2)8182-715
Singapore TEL : +65-6332-2322 FAX : +65-6332-5662
Malaysia / Kuala Lumpur TEL : +60(3)7958-8355 FAX : +60(3)7958-8377
Philippines / Manila TEL : +63(2)807-6872 FAX : +63(2)809-1422
Thailand / Bangkok TEL : +66(2)254-4890 FAX : +66(2)256-6334

Japan /
(Internal Sales)

Tokyo
Yokohama
Nagoya

Kyoto

2-1-1, Yaesu, Chuo-ku, Tokyo 104-0082
TEL : +81(3)5203-0321 FAX : +81(3)5203-0300

2-4-8, Shin Yokohama, Kohoku-ku, Yokohama, Kanagawa 222-8575
TEL : +81(45)476-2131 FAX : +81(45)476-2128

Dainagayo Building 9F 3-28-12, Meieki, Nakamura-ku, Nagoya,Aichi 450-0002
TEL : +81(52)581-8521 FAX : +81(52)561-2173

579-32 Higashi Shiokouji-cho, Karasuma Nishi-iru, Shiokoujidori, Shimogyo-ku,
Kyoto 600-8216

TEL : +81(75)311-2121 FAX : +81(75)314-6559

(Contact address for overseas customers in Japan)

Yokohama

TEL : +81(45)476-9270 FAX : +81(045)476-9271

As of 18th. April 2005




