ROHM

SEMICONDUCTOR
i & JarvE/) D ERERE
STRUCTURE Silicon Monolithic Integrated Circuit
# & A #—CD,A—DVD A/ST—F54/ N\
PRODUCT SERIES Power Driver for car CDs, DVDs
i £ BD7966EKV
T Y P E BD7966EKV
T iE 1
PACKAGE OUTLINES Figurel
REEEdhR 2
POWER DISSIPATION Figure2
Javy 3
BLOCK DIAGRAM Figure3
It> A B B& 4
APPLICATION Figure4
I 5E [ B8 X 5
TEST CIRCUIT Figureb
O HEE
= Act(2ch)/Loading(3ch)/Sled A (Stepping =42 ) K54 /3(2ch)Z & L1-1chipIC
*ActFARS4//\/Sled R4/ M ON/OFF MIHR31 MUTE #HlfEIRIAE
33V L¥aL—2AE(1ch)
=13 EFREICHREVRARILHEH D HTQFP64V Z 1R
=TIy IOV EIRERNE
- AR R FE [ BRE N ER
@ FUNCTION

*Single chip IC with drivers for Act(2ch)/Loading(3ch)/Sled(2ch)(for Stepping motor).

= Separated Mute control for turned ON/OFF at Act/Sled
*Built in 3.3V regulator (1ch)

* Adopting the package: HTQFP64V equipped with a radiating metal on the mount side

*Built in thermal—-shut—down circuit.
= Built in Protection circuit for GND fault
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<A—T 424 # > <Loading block >
*LDCTL 8 FI= &Y HH N EEDEREH FTHE
The LDCTL terminal is used to specify the output voltage.
‘FR O 2 {3l 2—T1—R

2-line control interface of F and R.

< ALYFER> < Sled block >
2 HORTYELY E—4ER
This Sled terminal is for 2—-phase stepping motors
=T ABRIG
Supporting linear input
‘PWM BRETARKICKYBS R4 TH AT B
Efficient drive by current feedback PWM drive

<THF 1 IT—4ER><Actuator block>

) =7 A BRI
Linier BTL drive systems

OMERERTEMN ABSOLUTE MAXIMUM RATINGS
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Parameter

Symbol

Limits

Unit

POWER MOS EiRERE
POWER MOS power supply voltage

SLRNF

12

Pre ZB/Pow SP iR BT
Pre-block and Pow—block Power Supply Voltage

VCCAVM,LDVM

15

BEFIEEY
Power dissipation

Pd

1.9%

B R EgE

Operating temperature range

Topr

-40~85

g|lz|<

REEERE

Storage temperature range

Tstg

—-55~150

o

* O— LIZHEEAR (70 X 70[mm] /& 1.6[mm])

ROHM standard board (size: 70x70 [mm], thickness: 1.6 [mm])

O 4R EN{FEn%EE RECOMMENDED OPERATING CONDITIONS
(BEBEICELTIE., FRBAEEED LRELTHEELY)

(Set the power supply voltage taking allowable dissipation into considering)

Parameter

Symbol

MIN

Unit

POWER MOS &E/RET
POWER MOS power supply voltage

SLRNF

45

Pre &h/Pow Sf R BT
Pre—block and Pow—block Power Supply Voltage

VCCAVMLDVM

45

—_
o

*VCC=LDVM

REV. B



ROHM

SEMICONDUCTOR 3/18

© ERMHEE 1 ELECTRICAL CHARACTERISTICS
HFIHEEDHZLEY  Ta=25°C, VCC=POWVCC(LD,SL)=8V ,AVM=REGVCC=5V, VC=1.65V,SLRNF=3.3Q)
(Unless otherwise noted Ta=25°C, VCC=POWVCC(LD,SL)=8V ,AVM=REGVCC=5V, VC=1.65V,SLRNF=3.3Q)

Parameter | Symbol | MIN. | TYP. MAX. | Unit | Condition
[EIRRTEF Cirouit current
3 R
RANEEER Qi - 265 384 mA | VCC=REGVCC=PowVCC=8[V]
Quiescent current
MUTE BEIBRER _ ~ _ -
MUTE Gircuit Current IST1 195 283 mA VCC=REGVCC=PowVCC=8[V]
EYE—HFS4/\EB Sled driver block
RS (A
ANF R (A . VDZSL 5 % 55 v
Input dead zone (one side)
UN: bl 0 0082 0.106 AN -~
nput output gain gmSL ©z7) 0130 (043) | /v | SLRNF=33Q
HIION#E L (L4l _ 36 _
Output ON resistor (upper) RONUSL 24 Q 1L=500mA
HIONE (TN _ 11 _
Output ON resistor (lower) RONLSL 07 Q IL=-500mA
HAUIYNER 0.105 0.136 0.167 A ~
Output imit current ILIMSL (035) (055) () | SHRNF=33Q
PWMEELRE _ _
PWM frequency fosc 100 kHz
FHF1I—ERS5A/ 8} Actuator driver block
HhATEvhEE ~
Output offset voltage VOFFT %0 0 50 mV
HAEEFNEEH _ _
Output saturation voltage ‘H’ VOHFT 045 08 v 1L=500mA
HAEIFIEEL _ _
Output saturation voltage ‘L’ VOLFT 045 08 v IL=-500mA
== | V=l
REEHE GVFT 100 115 130 dB
Voltage gain
N R e
AT R FRAER IBIAS _ 5 190 UA VBIAS=25V

Bias terminal input current

AR7TER Operational amplifier block

AIA T B

Input offset voltage

ANNATRER

Input bias current

EHEA N EE#E

Common mode input range

EAHAV—RER

Max output source current

SAHALUIER

Max output sink current

R)IL—L—k

Slew rate

O—F 429 RS54 /388 Loading driver block

ATHFRAER

Input terminal input current

LDCTL S Fit &

LDCTL terminal output current

HAATEINERE

Output offset voltage

HhgaFnEEH

Output saturation voltage ‘H’
= —

HTASAIREL . VOLLD 045 08 V| IL=-500mA

Output saturation voltage ‘L

== 1148
EEFIF ‘ GVLD 15 9.0 105 a8 LDCTL=1V
Voltage gain

L¥aL—%5— Regulator
REG tHAEE
REG output voltage

* M AT FRER 5T IE L THYFEH A, This product is not designed for protection against radioactive rays.

VOPOF -5 0 +5 mV

IOPIB - - 300 nA

VOPICM 03 - VCC-1.2 \%

ISOURCE 500 800 - UA

ISINK 2 - - mA

SR - 038 - V/Uus

IINL - 87 130 uA LDIN=5V

ILDCL - - 05 mA LDCTL=5V

VOFLD -50 0 50 mV

VOHLD - 1.1 14 \ IL=500mA

VREG 313 33 3417 \% IL=200mA
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© ES KM 2 ELECTRICAL CHARACTERISTICS

HFIHEEDHZLEY  Ta=25°C, VCC=POWVCC(LD,SL)=8V ,AVM=REGVCC=5V, VC=1.65V,SLRNF=3.3Q)
Ta=25°C, VCC=POWVCC (LD,SL)=8V ,AVM=REGVCC=5V, VC=1.65V,SLRNF=3.3Q)

(Unless otherwise noted
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Parameter | Symbol | MIN. | TYP. MAX. | Unit | Condition
MUTE1
AB ng‘n LARJIVEFE VIHI 20 _ _ v
Input High level voltage
A7 Low LANJLVEE 1 VILT _ _ 04 v
Input Low level voltage
. AT
A1 High L~ LB 1 IH1 - 180 270 uA | VMUTEI=5V
Input High level current
AT
A1 Low LA LB | L1 -10 0 10 uA | VMUTEI=OV
Input Low level current
MUTE2
AN Hllg‘n LAIVERE 2 VIH? 20 _ _ v
Input High level voltage
3 LEE
AR Low LANJVEE 2 VIL2 _ _ 05 v
Input Low level voltage
: Q)T
A3 High LR 2 IH2 - 86 130 uA | VMUTE2s5V
Input High level current
Q)T
A1 Low LA VBB 2 12 -10 0 10 uA | VMUTE2=0V
Input Low level current

* MRS #RE% 511X L THYEE A, This product is not designed for protection against radioactive rays.
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2 [
25 r
O— LI ERELE
S 2+ EHRH A X 70X 70 X 1.6mmt
5 ©,=658C/W
o
o ROHM standard board (size: 70x70 [mm)]),
'..% 15 ¢ thickness: 1.6 [mm)])
8 ©,,=65.8C/W
[/)]
0
N
O ~
a N e
05 ~ S
0 1 | ~ 'y
0 25 50 75 85 100 125 150

FEFEE Ta (°C)
AMBIENT TEMPERATURE : Ta(°C)

2 BAERRERHEER
Fig.2 Power dissipation
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7
@ } LEVEL | LEVEL
<

OPOUT2 q i SHIFT SHIFT

77

) N

S

a1

—30

[ umr ] | LIMIT |

Temp.
Monitor

SLRNF1

| SLRNF1

SLRNF2

RNF2

o

v

Loding
Control

LEVEL
SHIFT

S

AN
Wy

A
Wy

VV%

VV€7—

Loding
Control

Loding
Control

LEVEL
SHIFT

0oPOUT4
E - 4—%—
'_@l—

Eaftas

LEVEL
SHIFT

\
]

ﬂ

B

REGGND
[«Hs

LDO3F

(=

PowGND1

o
-

REGVCC
REGVCC
[~]

REGOUT

9]

L6] g[7]5[8

LDO2F

LDO2R

.3 JavIE

Fig.3 Block diagram
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© #w+FEEA PIN DESRIPTION
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No. Symbol Description No. Symbol Description
LF¥aL—4—E& PowPMOS ISR OPHih4
1 REGVCC Power supply for regulator PowPMOS 64 OPOUT4 OP output 4
L¥aL—45—H&k PowPMOS FER OP REZAIHT 4
2 REGVCC Power supply for regulator PowPMOS 63 OPII4 OP inverting input terminal4
L¥alL—45—Hnh OP JEREZA ST 4
3 REGOUT Regulator output 62 OPIN4 OP non-inverting input terminal4
L¥FaL—4—E& GND OP H#h3
4 REGGND GND for Regulator 61 OPOUT3 OP Output3
O—7 425 &/ 37 —GND1 OP REZATIIHTF 3
5 PowGND1 Power GND1for Loading block 60 OPII3 OP inverting input terminal 3
O—F42 78 Ch3 747 —FHhikF OP JERERANIHT 3
6 LDO3F Loading block Ch3 forward output terminal 59 OPIN3 OP non—inverting input terminal3
O—T42 588 Ch3 YN—RHEHF AT AAFBHF
7 LDO3R Loading block Ch3 reverse output terminal 58 VC Bias input terminal
O—T 4> ST —ER 1 Pre &% GND
8 LDVM1 Power supply 1 for Loading block 57 PreGND GND for Pre—block
O—TF(U57 88 Ch2 747 —RHNiHF SLIN1 HilEX OP ti
9 LDO2F Loading block Ch2 forward output terminal 56 SLIN1O SLINT pre—OP output
O—T42 58 Ch2 JN—RHHHF SLIN1 BilE% OP REEA NiHF
10 LDO2R Loading block Ch2 reverse output terminal 55 SLIN1- SLINT pre—OP inverting input terminal
O—T 424 &) \J—GND2 SLIN2 AijE% OP
11 PowGND2 Loading block power GND2 54 SLIN20 SLIN2 pre—OP output
O—T 424588 Chl I+ —RHAHF SLIN2 RilE% OP REZA HifHF
12 LDO1F Loading block Ch1 forward output terminal 53 SLIN2- SLIN2 pre—OP inverting input terminal
O—F427 88 Ch1 J/A—RHEHixmF BTL &B Ch1 HilE% OP B
13 LDO1R Loading block Ch1 reverse output terminal 52 OPOUT1 BTL block Ch1 pre—OP output
O—T 1% & W EERELRF CHI BTL &% Ch1 Ri[EX OP RERA JIifF
14 LDCTL1 Loading block output voltage setting terminal CH1 51 OPII BTL block Ch1 pre—OP inverting input terminal
O—7 427 Bt D BERREIRF CH2 BTL #B Ch2 RilE% OP Hi 71
15 LDCTL2 Loading block output voltage setting terminal CH2 50 OPOUT2 BTL block Ch2 pre-OP output
O—7 427 &Rt D BERRERF CH3 BTL & Ch2 RilE% OP REEA J1iiF
16 LDCTL3 Loading block output voltage setting terminal CH3 49 OPII2 BTL block Ch2 pre—OP inverting input terminal
O—T A&7 —ER 2 TOF1T—5ER \J—GND5
17 LDVM2 Power supply 2 for Loading block 48 PowGND5 Power GND5 for Actuator block
O—F 42588 Chl YIA—ZXANIHF THF21T—5ER T —GND5
18 LDIR Loading block Ch1 reverse input terminal 47 PowGND5 Power GND5 for Actuator block
A—TF 4258 Chl I+T—R AT BTL #8 Ch2 JEiRELH HiiF
19 LDIF Loading block Ch1 forward input terminal 46 OUT2F BTL block Ch2 non-inverted output terminal
O—T42 588 Ch2 JN—RATIHF BTL #8 Ch2 &Rt NifkF
20 LDI2R Loading block Ch2 reverse input terminal 45 OUT2R BTL block Ch2 inverted output terminal
O—F 42588 Ch2 AT —RK AT BTL &8 Ch1 JESER HikF
21 LDI2F Loading block Ch2 forward input terminal 44 OUTIF BTL block Ch1 non-inverted output terminal
O—T425 8 Ch3 J/N\—RAANHF BTL &5 Chi &xti i
22 LDI3R Loading block Ch3 reverse input terminal 43 OUTIR BTL block Cht inverting output terminal
O—T4258) Ch3 7+ 7—RAHHF FOF1I—EENT—ER
23 LDI3F Loading block Ch3 forward input terminal 42 AVM Power supply for Actuator block
MUTE ##F 2 FOF1I—5ENT—ER
24 MUTE2 Terminal MUTE2 41 AVM Power supply for Actuator block
MUTE ##F 1 TOFa2T—5ER/\T—GND4
25 MUTE1 Terminal MUTE1 40 PowGND4 Power GND4 for Actuator block
Pre V&R TOF1I—3ER \J—GND4
26 VCC Power supply for Pre—block 39 PowGND4 Power GND4 for Actuator block
REE=S— 3EYER Ch2 EEH NiRF
27 TMON Temperature monitor 38 SLO2+ Sled block Ch2 non-inverted output terminal
#EYER ch2 At SinF
28 TEST TEST 37 SLO2- Sled block Ch2 inverted output terminal
EYEBERRHIRT 2 V&R Ch1 IEHNIHF
29 SLRNF2 Sled block current detection terminal 2 36 SLO1+ Sled block Ch1 non-inverted output terminal
£ EETE LI T 2 EYER ch1 Bt AinF
30 SLRNF2 Sled block current detection terminal 2 35 SLO1- Sled block Ch1 inverted output terminal
EYEEFIR IR T 1 1£V#R/ 7 —GND3
31 SLRNF1 Sled block current detection terminal 1 34 PowGND3 Power GND3 for Sending block
£V EPE TR IR F 1 7£U&R/ 7 —GND3
32 SLRNF1 Sled block current detection terminal 1 33 PowGND3 Power GND3 for Sending block
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VC=1.65V

DUCTOR

o
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o
<
=1
>
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OPII1

;

OPOUT1

!

SLIN2-

SLIN20

:

SLINT-

L 2 f 2
;

;

PowGNDS

PowGNDS
B
®

PowVCC(ACT)=5V

PowGND4

)

PowGND3

PowGND3

[
@

&
7;7

SIELS

AN AR IR S

SHES

SLRNF1
32

SLRNF1
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Zsh

VCC(Pre)=8V

REV. B

SLINIO B MUTET
e >t 2
PreGND MUTE2
He] 240
+
Ve LDI3F
OPIN3 I— LDI3R
OPII3 LDI2F
OPOUT3 LDI2R
61 vy vy vy 200
OPING Loding Loding Loding LDIF
Control Control Control
62 m E_O
OPll4 LEVEL LEVEL LEVEL LDIR
63 = SHIFT SHIFT SHIFT E—O
OPOUT4 L LDVM2
64 3 t— 7 N/ —1 E
Q Q| H] g = o] o = o| N m o = o o
21 gZ 83 g4 g5 86 87 58 LSLQ 810 %11 612 613 ol14 #15 ¢16
[5] [5] o) 5] 1% a a a a a [5] a a 8 Q LD)
i i 2 2 EL;’ = =] 3 =} =] é 3 g =] =} 3
+
REGVCC=5V
X4 SRR
Fig.4 Application circuit
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O F (MR E Equivalent—circuit diagram of the terminals
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Reg i HimF Loading H F1umF Loading A bO—)LimF
Reg output terminal Loading output terminal Loading control terminal
........................................................................ @
©O O ® $O
. i D@y | ¢ W
70k @©O® 10k (15
40k
OO G (O G)
Loading A J1¥iF VG, Sa—MiFF = ogs .
Loading input terminal VC,Mutel Terminals S2—h285F Mute 2 terminal

& &
TMON ¥mF Sled H 1 iHF Act H 1imF
Terminal TMON Sled output terminal Act output terminal

@ &
[
@369
BIEROP- BL{AOP A 18 F RIEROP tH FimF BifkoP t AimTF
Pre—OP and unit OP input terminal Pre—OP output terminal Unit OP output terminal
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© BIEMEE(2K)Test circuit

(A1)

11/18

o | SL UNIT | | SL UNIT |
| BTL UNIT | | BTL UNIT | & & x x
S 9 9 9
[z 2] [Z] "
8 8 3 3 3 3
N - T - I gl 3 g 2
< ES g g £ £ s s < g 2 g
Sl48| £|47| 3|46| 3|45| 3|44| 3|43 z|42| z|41| £[40| £[39 38 37 36 35| &|34| 2|33
I orn| 7T ﬁ /}/ SLRNFT
< = 49 2 =
=z
= ==}
a E 0POUT2 O HSLRNF] 53
50 31
Act OP_ opmi HF SLRNF2
51 30
g, A8 zE
<z OPOUTI <A+ SLRNF2 52
o ,5_2 AMA 29 1%
1°4] o Wy [ —
N sune-| <HF TEST ]
<z SLIN20 <H+ MON (—
o la A Temp. 27 =35
| oo Monitor | | a %
SLOP suni-| <HF —
2 (53] LT Pzs}—g al
E % SLINTO <A+ MUTET <« 71'7\/00'
<§u‘> E_
PreGND MUTE2 2
AR [ooee }—{as}— @i
S Ve LDI3F <=v 2
Za—sH> % = 2
OPINg | Loae ™ E
o 59 122 E@—!;—E
= o~
B opI3 Ele N e
S 60 2R
g 0POUT3 LDI2R <« B
| [61] ; 20—
oPINa Loding Loding Loding oiF | 2R B~
— ,E . Control Control Control m
= = | s [ ] [ | — 32 2
= OPII4 LEVEL LEVEL ﬁ‘lR [
e [ SHIFT SHIFT 18—k
< So >
S OPOUT4 LDVM2 = o
B - - i [ -
) 4 = =
[$) [$] [=] - L o = o o [ N ™)
sl g gla]gls] o] g7]z[8] §o] &lof gu] 5 Sis[ 16
o o [o} g 2] a o a a [5) [a) o 9]
w it} o 3 - = - - = 3 = =] 9
@ o @ g I
L 7 AMGy AM
) & | AM 15 16
AM A Qg LoapinG | M@ LOADING
REG IL
UNIT UNIT D= LDw LD
} cTLITT7 ch_%.T7 CTL371.7
VM3
SW8
v sgI== v
X5-1 RIEEERE
Fig.5-1 Test circuit
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© AIEM[EE (UNITER) Test circuit (Unit)

d
SW P.C. [5
SLOP&ACtOP M + i FILICHER TVCEIE SN TLVS

(27 23) SLOP&ActOP+ terminal is connected with VC in IC.
+
VPlN JIPIN L i B J
J: L
59,62 N’ 60,63 61,64
PlN CHECK 49,51 50,52

)

VO/F_(\3,4) VNFF;(_1\,2,3,4) . OPOUT

O, * O
VM

% (61,64)

(50,52)

VCC1

VSLRNF

AM 10K
RSLRNF (59.62)
=33Q VBOP ;

SLRNF

SLRNF UNIT OP AMP UNIT

RL=8Q RL=8Q
¥ .y + _
M) a\ ~ ~
VO(1.2) or VOLD(12) VOSL(1 2)
VM v VM
(44,46) d (43.45) VM
6.9 12)% % (71013 (9638 (35397)

SW6 | SW5 ™

\

5% W B Te IO L AM—T

+ AM

AM(6,9, 12) AM(7,10,13) (36,38) IL- (35,37)

0 2v

F LR % 0.2v ; 0.2v ;
LOADING UNIT i BTL UNIT i SL UNIT

. 5-2 AIFEERREK
Fig.5-2 Test circuit
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© AERKEAR A vFI& TABLE OF MEASURE CIRCUIT SWITCHES POSITION
(JFHIBEDLLRY Ta=25°C, Veel (Vee LDVM) =8V Vec2(REGVCCAVM)=5V VC=165V VBOP=25V RL=8Q¥E§TE NHELVRAvFIL"A”)

(Unless otherwise noted Ta=25°C, Vel (Vee,LDVM)=8V,Vcc2(REGVCCAVM)=5V VC=165V VBOP=25V RL=8QThe switch not specified "A”)

13/18

EH i SWITCH % #
Designation Symbol 112 4|5 Condition
|ANRFERRER 1l Al A Al A
Quiescent current
MUTE B¥[EIZE ST =
Gircuit current at MUTE ST ! l l ! MUTE=GND
1EYE—HRSA /&8 Sled driver block
ANFREE A . VDZSL A B Al A
Input dead zone (one side)
UN:2balo s 0
Input output gain gmSL ! l l !
HONE (LAl _
Output ON resistor (upper) RONUSL ! ! ! D 1C=500mA
HONE () _
Output ON resistor (lower) RONLSL ! ! ! ! 16=500mA
TG
AR R ILIMSL I LA
Output limit current
PWMEEEk _ -
PV froquency fosc ! l l | B MUTE=1.9V,VIN=145V
TIOFa2I—ERS5473E8 Actuator driver block
A T
Output offsct voltage VOFFT A A A A (VM50,VM52)-VC
HhgaFnEEH _
Output saturation voltage ‘H’ VOHFT l B ! ! VIN=0VIL=05A
HNEaFNEEL _
Output saturation voltage ‘L’ VOLFT l ! ! ! VIN=0VIL=0.5A
BEFIG
Voltage gain GVFT ! l l !
AT RIGFRAET IBIAS | A | |
Bias terminal input current
A7 TER Operational amplifier block
ANF N BIE VOPOF A A A A (VM61,VM64)-VCMUTE=1.9V
Input offset voltage
N i
AT \.47;(%)"' IOPIB B ! ! ! MUTE=1.9V,VC=1.65V,VBOP=1.65V
Input bias current
EHEA S BT VOPICM l | L VBOP #XA—7, VOF #IE
Common mode input range VBOP sweep, VOF measurement
= Vs
BAthiT)— R ISOURCE Al c | !
Max output source current
SAHALUIER
Max output sink current ISINK ! l l !
A—7 4> RS54 /\&#} Loading driver block
ATHEFRAER IINL A A A A LDCTL=5.0V
Input terminal input current ]
LDCTL SRt eV
Terminal LDCTL output current ILDCT l l ! ! MUTE=REV=FOR=06V
HhAT7EvhEE VOFLD | | | | MUTE=0.6V,REV=1.9V FOR=05V
Output offset voltage or FOR=1.9V REV=05V
HhgaFnEEH ~
Output saturation voltage ‘H’ VOHLD ! l l ! 1L=500mA
HNEaFNEEL ~
Output saturation voltage ‘L’ VOLLD l ! ! ! 1L=500mA
BEFIF MUTE=0.6V,FOR=1.9V,REV=06V,
Voltage gain GVLD ! l l ! LDCTL=20V
L¥a1L—%— Regulator
REG tHHEE _
REG output voltage VREG A A A A IL=200mA
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© HHESHEA Functional description
1. MUTE1,2 (Pin 25,24)
COIFITHLARIL 2V LLE) FF=(EL LLARIL 05V LT EANT HETERSA/\DON,/OFFDYIEATEFY .
MUTET [& ACT #3D ON/OFF ZHiliEIL S
MUTE2 (£ &30 ON/OFF ZHI#ILET
X MUTEL2 [FA—T 42T BOFIEIEIToTLEE A
Each driver's ON/OFF can be switched by inputting combinations of H-level signal (higher than 2V)
and L—level signal (lower than 0.5V) to this terminal.
MUTET1 controls ON/OFF in the ACT block.
MUTE2 controls ON/OFF in the sled block.
3 Neither MUTET, 2 control the loading block.

E—FTBOABIZLLTDIEY TI, The content of the mode switch is as follows.
MUTE1,2 ZFRSAN
Each driver
MUTE_ON

MUTE_OFF (ACTIVE)

2. O—F 14> Loading block
ATHRFTHL AL QVLE) FF=E, LLARIL 05V T ZANT 5T ETA—T AT E54/30 F/R OYIE (B8R RER) A TEET
Loading driver's F/R (normal rotation and reverse) can be switched by inputting H level (higher than 2V) or L levels (lower than 0.5V) to
the input terminal.
E—FUIEBORBIELUTDEY TT . The content of the mode switch is as follows.

LDIxF LDKR LDOxF LDO*R MODE
L L Hiz Hiz r—>>
Open
L H L H Tr7—FK
Forward
H L H L JIN—R
Reverse
H H 1/2LDVM 1/2LDVM JL—*
Brake

HAEEIL 1/2LDVM EEE T, The output voltage is 1/2LDVM standard.

AICOHLD ForRAAIZIZL, ESEHHIE10ms LU EESTTEN HIZATHESDFv2UL T IZIFTERE TSN,
F1=10ms LYFEOEHDOPWMIES D ANILRHTTTELY,

The LD F/R input of this IC need the signal time more than 10ms. Especially, note the chattering of the input signal.
Please do not input PWM signal of the cycle that is faster than that of 10ms
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3. EYER Sled block
1) MLY1ES (SLIN) .~ B A E A& iR F (SLRNF)
Torque command(SLIN)/ Output current detection terminals (SLRNF)

(MULO3ES AR SUN) 3t (B AEFRBREIHRT SLRNF) RO KSITHYFET,

The relation between the torque command input (SLIN) and the output current detection terminals

input (SLRNF) is as follow:

stane A

<« ADNARREF+ (Dead zone+)
> < ADRREH— (Dead zone-)

__ESEN

VC

ABIHEET A2 gmSL BEUHHYSYMERILIMSL (% SLRNF (W AEFRHEIER) (CRVRFYET,

The input—output gain (gmSL) and the output—limit current (ILIMSL) depend on the resistance of SLRNF
(output current detection resistor).

TEORDIERESEICLTTEL,

Refer to the formula in the following table.

9574 5tERK Gain formula (Typ.)

Sled
AERTA 035 /SLRNF (A/V)
Input—output gain
HAHYSVNER
- 045 / SLRNF (A
Output—limit current %

3) PWMHEIRERE PWM oscillation frequency
The PWM oscillation for driving the spindle is internal oscilating system.
EYERDPWMSIRIZ MBI THERIRL TLVET . FIRBIRET 100kHz(Typ) TY
The oscillating frequency is 100 kHz (Typ.).

3 Y—NL v yhF)> Thermal-shutdown
ICEEMIENSBAC &, Y — vy oY CRERERRR) EMEL TOET, 49/ W7 —O O BBARNTIEALf2E 0
DTEH, AL —, FREREBRIKETHRESNET &, v avBEN ERL, 175°C(Typ) TH—ILIvybE OV hENE
LET (ETDFroRILOHAEOFFIZLEY).
COEMEIL. TMON (27pin) ISTE=A—TEE T, High HATH—TIL L vIbE IV H, Low HATH =TI vubE I BIRP T,
A thermal shutdown circuit (over—temperature protection circuit) is built in to prevent the IC from thermal breakdown. Use the IC under the
power dissipation. If the IC is left running over the power dissipation, the package temperature rises, and the thermal-shutdown circuit works at
the junction temperature of 175°C (Typ.) (the outputs of all the channels are turned off).

This operation can be detected with TMON(27pin). A thermal shutdown is operating if the High output. A thermal shutdown is no—operating if
the Low output.

TMON Hi73 N
TMON output State
L T.SD f#B(£E# MUTE OFF)
T.SD is no—operating (All circuits MUTE OFF)
H T.SD 1 (£[E§& MUTE ON)
T.S.D is operating. (All circuits MUTE ON)
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4, £FESa—b Muting functions

1) VCC [# 32—k VCC-drop muting
VCC (Pin26) BEHY 39V (Typ) UTFITH DL, £ETHDF YU RILDEABNAAVE—F D RITHYES , 2Dk, BEA 41V (Typ)
LLEIZEHEBUEMELET .
When the voltage at VCC terminal (pin 26) drops to a value lower than 3.9V (Typ.), the outputs of all the channels are
turned high—impedance.
When the voltages rise to more then 4.1V (Typ.), the IC starts operating again.

2) VC [ T2a—k VC-drop muting
VC #iF (Pin58) BEA' 0.7V (Typ.) LITFIZ3 5 &, BTL 83, EYBDHADNA A E—F D RITARYET , VO IiFEEE 1.0V LE
[SERELTTSELY,
When the voltage at VC terminal (pin 58) drop to lower than 0.7V (Typ.) , the outputs of BTL block and Sending block are
turned high—impedance. Set the VC terminal voltage to larger than 1.0V.

5. HifR{RFERIEE Protection circuit for GND fault
AICIE. A —GNDRE a—h (H5#8) (TR DIRIEZE A -0 | iR RERBEENEL TLET .
WY HAELZEGNDIZS 3—h g BT EF BT T IZE LD TS, AL —H#igESh TH, NEEREI &Y BRAIRE (T,
ICHHEEIFEET . (TUF2T—4E. O—T12J ED#H)
Protection circuit for GND fault is contained to prevent from breaking caused by short between output pin and GND. Make sure
output pin should not short to GND.
However in case GND fault occurs, internal circuit prevents IC from breaking by limiting current.

(Only the actuator block and the loading block)
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© {#HFALO;FE CAUTIONS ON USE

1. /(78R3 T Y Bypass Capacitor
HRERMHICERNCOEY DEIRIZ/ /AR T4 (0.1 4 ) EHEFL TTS, e, AT —BRIGFOEAICIERD A E—
HFURETIFB=BHITBEAKREL ESRONENILTUH (10 u F~) ZFHFTTEL,
Connect bypass capacitor (0.1puF) close to the IC pin between power supplies. Also, adopting capacitor which is greater capacity and small ESR
close to power supply terminal for reducing impedance.
2. K&, &, HAiHEFRE 3—k Supply fault, ground fault, and short—circuit between output terminals.
HAED =V B a—h (Rig) . HAEL —GNDRES a—k (%) . RUHAE VB a—k (&R a—k) [FEHF TR,
Ff-, ICEERICEE T DHRIFICOREIZZHHTEETEL ICHHHEL  IBEICL>TIIRET HBNLHYET
Short—circuits between output pin—VCC, output pin—~GND, or output terminals (load short) must be avoided.
Make sure that the ICs are installed on the board in proper directions. Mounting the ICs in improper directions may damage them or produce smoke.
3. TEST #wF TEST terminal
TEST #iiFI$ IC RARTT LA I ENTEYFET DT, F—T VB LLIL GND &a—hLTTERTEL,
The TEST terminal is pulled down in IC, therefore use it as open or shorted with GND.

4. LF¥aL—AH71—GND FICHE T 6> T [EFEIRIFLEEA R TOET O T, BRERFIED RVEDETFERATEL,

The capacitor connected between GND and regulator output avoided oscillating, so use the good one of the temperature characteristic.

5. EXRMIZIZ, IC DY TEBRUTOEEEHFICENNT T &IF@HFTIZELY,
Basically, please avoid impressing the voltage below the sub potential of IC to the terminal.

BRSANOEANEFDFEREAICKY. IC DY TEEGND)UTIZTNIGEIEBMET—SUERD LTRETTSLY,
Examine it after considering the operation margin when the output of each driver falls as follows sub voltage (GND) of IC by the counter electromotive
force of the load.

6. MERTERIZDLVNT About absolute maximum ratings
EINEERVEWEREEEGE DN RATERETBATIGE . WRO RN HYET  BIELI=>a— M E—FHLLIE
F—TUE—RGE  BETEE L AD TR RERERZ DLIWFHE—FIEESNDIHE. Ea—XAE  YEBNEREXFE
M EOBRENHLES,
Exceeding the absolute maximum ratings, such as the applied voltage or the operating temperature range, may cause permanent device damage.
As these cases cannot be limited to the broken short mode or the open mode, if a special mode where the absolute maximum ratings
may be exceeded is assumed, it is recommended to take mechanical safety measures such as attaching fuses.

7. BIEZAIZDULVT About power supply lines
EADOFEENICLYEELI-EFRORYNEL S0, BIEEROFZIREL TER-GND HITav T2 ANSLEDRIFREL.
REEFEFITUOVIZIZERTORERITHRER S LG E FHFEC BB EE TR THERDSZ L REL TS,
As a measure against the back current regenerated by a counter electromotive force of the motor, a capacitor to be used as a regenerated—current
path can be installed between the power supply and GND and its capacitance value should be determined after careful check that any problems,
for example, a leak capacitance of the electrolytic capacitor at low temperature, are not found in various characteristics.

8. GND ELIZDULVYT About GND potential
GND i F D BALIE U AVEDBIEIRREI ZH ULV TH . BB S KSITL TEELY,
The electric potential of the GND terminal must be kept lowest in the circuitry at any operation states.

9. BEREHZDULVT About thermal design
EEOFERRETOHBFERPAEER . TV Bk E T T,
With consideration of the power dissipation (Pd) under conditions of actual use, a thermal design provided with an enough margin should be done.

10. SREFR P TOEEIZDULVT About operations in a strong electric field
RERPOCHERATIE. JREWFE T DR HYFET D TITEEEELY,
When used in a strong electric field, note that a malfunction may occur.

11. ASO
KIC EZFERATAIRICIE. HA Tr HHERRAREE RS ASO FBALNKIITEREL TZELY,

When using this IC, the output Tr must be set not to exceed the values specified in the absolute maximum ratings and ASO.
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12. BERREIER Thermal shutdown circuit (Thermal shutdown: TSD)
A IC [FELERREIER (TSD EIFR) #WNEL TLET . FYTBENTRDEBEITLIEE—I~NDANIHIEF—TAREIZLET,
EEBEIRRIE ., HKETHLEMRENS IC 2T 5B BRIELI-EIRTHY. IC DRERVRIIZBNEIEILTEYEE A,
£ T, COEBEBESE TLEOEGEARUVEMEFERHRE LI ERIELALTZELY,
This IC built in a thermal shutdown circuit (TSD circuit).

When the chip temperature reaches the value shown below, the coil output to the motor will be set to open.

The thermal shutdown circuit is designed only to shut off the IC from a thermal runaway and not intended to protect or guarantee the entire IC functions.
Therefore, users cannot assume that the TSD circuit once activated can be used continuously in the subsequent operations.

TSD ON RE[°C (typ.) EXTYL RREC] (typ.)
TSD ON Temperature [°C] (typ.) Hysteresis Temperature [°C] (typ.)
175 25

13. 7—REMR/ N3—2IZDLVT  About earth wiring patterns
/]MES GND EXEFR GND 2% H15E . KEGR GND /W9 —2 &/IMES GND /38— (T HBEL | /N —UECIRDIBIM D EXERIZL D
EEZEIEHIMES GND DEFEEZEILSEHNESIZ, VDR EET—ERT7—RATHIELFHELTT,
SMTIFEBSAD GND iR/ V23— B ZEEL AL ESITERL TEELY,
When a small signal GND and a large current GND are provided, it is recommended that the large current GND pattern and the small signal GND pattern
should be separated and grounded at a single point of the reference point of the set in order to prevent the voltage of the small signal GND from being
affected by a voltage change caused by the resistance of the pattern wiring and the large current.
Make sure that the GND wiring patterns of the external components will not change, too.

14. R ANIHFIZDULVNT About each input terminal
KIC IEE/DVIC THY ., BHRFRICHRFABDIZOD P 7AIL—3 P EREFELTCWET . COP BEERFDONELET
PN &I N, RIEOFERTHIEBHINET . IC DERL. FERTFEEMBRICI>TRARITHEINET .
FERTHEMET HILICEY, BEEWED TS5 IEEIL., IRBE. VLV TIIBRRDOREELGYFET, LIzh o T AFRFITT SR
(GND; P £48) JURWVEEEINY 5708 | FERTFIEMET D& GENAZLGNESHAITEBELTZEL,
F1=. IC [CEREEZENMNL TLVEL B, ANIRFISEEZ LGV T30, BARICEREEZEMLTLSIEEIZEH, EANWHFIE
BREELUTOEELLLLESHFEDRIHENEL TZELY,

This IC is a monolithic IC which has a P*isolations and P substrate to isolate elements each other. This P layer and an N layer in each element

form a PN junction to construct various parasitic elements. Due to the IC structure, the parasitic elements are inevitably created by the potential

relationship. Activation of the parasitic elements can cause interference between circuits and may result in a malfunction or, consequently, a fatal
damage. Therefore, make sure that the IC must not be used under conditions that may activate the parasitic elements, for example, applying
the lower voltage than the ground level (GND, P substrate) to the input terminals.

In addition, do not apply the voltage to input terminals without applying the power supply voltage to the IC. Also while applying the power supply

voltage, the voltage of each input terminal must not be over the power supply voltage, or within the guaranteed values in the electric characteristics.
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Notice

Notes

No copying or reproduction of this document, in part or in whole, is permitted without the
consent of ROHM Co.,Ltd.

The content specified herein is subject to change for improvement without notice.

The content specified herein is for the purpose of introducing ROHM's products (hereinafter
"Products"). If you wish to use any such Product, please be sure to refer to the specifications,
which can be obtained from ROHM upon request.

Examples of application circuits, circuit constants and any other information contained herein
illustrate the standard usage and operations of the Products. The peripheral conditions must
be taken into account when designing circuits for mass production.

Great care was taken in ensuring the accuracy of the information specified in this document.
However, should you incur any damage arising from any inaccuracy or misprint of such
information, ROHM shall bear no responsibility for such damage.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or
implicitly, any license to use or exercise intellectual property or other rights held by ROHM and
other parties. ROHM shall bear no responsibility whatsoever for any dispute arising from the
use of such technical information.

The Products specified in this document are intended to be used with general-use electronic
equipment or devices (such as audio visual equipment, office-automation equipment, commu-
nication devices, electronic appliances and amusement devices).

The Products specified in this document are not designed to be radiation tolerant.

While ROHM always makes efforts to enhance the quality and reliability of its Products, a
Product may fail or malfunction for a variety of reasons.

Please be sure to implement in your equipment using the Products safety measures to guard
against the possibility of physical injury, fire or any other damage caused in the event of the
failure of any Product, such as derating, redundancy, fire control and fail-safe designs. ROHM
shall bear no responsibility whatsoever for your use of any Product outside of the prescribed
scope or not in accordance with the instruction manual.

The Products are not designed or manufactured to be used with any equipment, device or
system which requires an extremely high level of reliability the failure or malfunction of which
may result in a direct threat to human life or create a risk of human injury (such as a medical
instrument, transportation equipment, aerospace machinery, nuclear-reactor controller, fuel-
controller or other safety device). ROHM shall bear no responsibility in any way for use of any
of the Products for the above special purposes. If a Product is intended to be used for any
such special purpose, please contact a ROHM sales representative before purchasing.

If you intend to export or ship overseas any Product or technology specified herein that may
be controlled under the Foreign Exchange and the Foreign Trade Law, you will be required to
obtain a license or permit under the Law.

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

ROHM ROHM Customer Support System
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