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/STRUCTURE /Silicon Monolithic Integrated Circuits
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/PRODUCT SERIES /3Phase Motor Driver For CD-ROM
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/PACKAGE OUTLINE /Fig.~1(Plastic Mold)

B 2B X K—2(7ovoH)
/BLOCK DIAGRAM /Fig.=2
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Application example

The application circuit is recommended for use. Make sure to confirm the adequacy of the characteristics.

When using the circuit with changes to the external circuit constants. make sure to leave an adequate margin for external
components including static and transitional characteristics as well as dispersion of the IC.

Note that ROHM cannot provide adequate confirmation of patents.

FURKL. —QHLEEFRB~OEAEERLTVET,

BOTEELEEEIERSA, FOUKOHBOEHEFEEASCELLILIUHE FE~OIERERFSNIHEE.
BRICHEHREEROFTTHRYREVET.

The product described in this specification is 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 this product with equipment or devices which require an extremely high level of reliability and the
malfunction of which 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.

FEBICERLTEYET R EESES IRNAOHERUNLAEESIET L TERA DEETEILOLEELTEYET.
EELEORICRERT A BLER U T EAFIECHTIEMBICOFELTRILHA-NEOREZAVERA,
ROHM assumes no responsibility for the use of any circuits described herein, conveys no license under

any patent or other right. and makes no representations that the circuits are free from patent infringement.

XN EASRUNEESERECESIEBMARIEDIBLETIHNEIEHELTRYELADT.
BETABEICEIEESEN, )
This product described in this specification isn‘t judged whether it applies to COCOM regulations.

Please confirm in case of export.

Off At R EHELTEYEEA.

This product isn’'t designed for protection against radicactive rays.
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/FUNCTION

O ZREH(Ta=25C)

ZHERBRLUZTAR

cNJ =T H—INIrIr IO AE
“ALURIS YR R—LAA T RAE B N
‘FGH 1. FG3HE&RE AR

- B3z A AR N

- ERfA L BIRANE
FAUMYEZ IR FRE
a—btIL—FEHEFHE
TL—FE—FYIYBRZIFEFAR

-DSP3. 3VHiG

/3-Phase full-wave pseudo linear driving system.

Built in power save, thermal shut down circuit.
Built
Built in FG-output, FG 3Phase synthesize output.

n current limit, Hall Bias circuit.

Built in rotation detect.

Built in reverse protection circuit.
Built in Gain switch pin.

Built in Short—-Brake pin.

Built in Brake Mode pin.

Suitable for 3.3V DSP.

/ABSOLUTE MAXIMUM RATINGS(Ta=25°C)

I8 H /Parameter £25/Symbol EH/Limits B {7 /Unit
EINNEEIL/Supply voltage Vee 7 \Y
ENINEE/Supply voltage Vu 15 \%

Sr I8k /Power dissipation Pd *2200 mW
e B E S /Operate.temp.range Toor —20~+75 °Cc

R F.BESFEE/Strage.temp.range Tee #x—55~+150 °C

H A&/ Maximum o.current lout *%1300 mA

* 70mmX70mmX 1. 6mmASRAIREFL EIRELE,

* Ta=25°CLAETERTIEBESIEL. 17.6mW.CTEHE,

** 1212, Pd, ASORUT|=150CEHZENI &,
/ * 70mm X 70mm X 1.6mm glass epoxy board.

* Derating in done at 17.6mW/°C for operating above Ta=25°C,

*4#Do not, however exceed Pd. ASO and Tj=150°C.

BEEREERE Vce

45~55

/QOperating supply voltage range Vi

3.0~14
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OBESNBMHUBICIEEDNDIZULIRY Ta=25°C V=5V V=12V )
/ELECTRICAL CHARACTERISTICS (Unless otherwise specified Ta=25°C. V..=5V. V,\,=12V )
A riE BIE
I8 = K = /Limit By - 3 B
/Parameter /Symbol | Bz /| B £ | & XK /Unit /Conditions /Test
/Min /Typ /Max Circuit
<£&>
/<TOTAL>
BIRER _ _ .
/Circuit current 1 lcel 0 0.2 mA PS=L.GSW=OPEN Fig.—4
EIRER2 _ _ .
/Gircuit current 2 lec2 6.2 9.1 mA PS=H.GSW=0PEN Fig—4
NP ——T >
/<POWER SAVE>
ONEEFH RN EEFROFF .
Y — — . F
/ON voltage range PSON 1.0 v /circuit OFF g5
OFFB/X & MNEBEEEON .
/OFF voltage range Vesorr 2.5 v /circuit ON Fig=5
St TR
/<HALL BIAS>
R—ILATFTREE _ .
/Hall bias Vo‘tage VHB 0.5 0.9 1.5 \") |HE—10mA Flg.‘4
<KR—LT7TUT>
/<HALL AMP>
ABNAFTRER .
/Input bias current Iha 0.7 30 #A Fig—6
RtEA N EEEE
/In-phase input Vhar 1.0 - 4.0 \' Fig.—6
voltage range
/)N ~
BAADLAN Vin 50 - — | mVpp Fig—6
/Minimum input level
HEZAL AL
Y 5 20 40 Y Fig.-9
/Ha hysteresis level HYs m ‘e
<kFLOES>
/<TORQUE CONTROL>
ANEEEGEH )= 7 05~3.3V .
. - . Y —8
/Input voltage range EcEer 0 50 /linear range 0.5~3.3V Fig
N ﬁ (-—
A7 b EEG) Ecorr- =75 -45 -15 mV Ecr=1.65V,.GSW=L Fig.-8
/Offset voltage - -
A7V bBEM .
s \Y E-s=1.65V,GSW=L Fig.-8
/Offset voltage + Beorrs 15 45 » m cR S '€
N (S5
ANNATRAER Ecn -3 _ 3 u A E.=Ecr Fig.-8
/Input current
AEBRTAL GSW=L. .
G . . . A/V Fig.—8
/Input-output Gain L EcL 052 | 065 | 078 V' | RNF=05Q '
AHEANTAM GSW=0PEN. .
Gee .04 . . /V Fig.~8
/Input—output Gain M Eon 10 1.30 1.56 RNF=0.5Q '€
AEBTAUH GSW=H. )
~ 2 4 280 . A/V F .—8
/Input—output Gain H Gecn 2 3.36 RNF=0.5¢ ‘e
. Date 20.'Nov.. 98 ‘Specification
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OZERMIFHEAFITIEEDIZURY Ta=25°C V=5V Vu=12V)
/ELECTRICAL CHARACTERISTICS (Unless otherwise specified Ta=25°C. Vcc=5V, Vu=12V)
ABE =
IgE Ek=s - /Limit =-Rivd E3os G}
/Parameter /Symbol =/ 2iE N /Unit /Conditions /Test
/Min /Typ /Max Circuit
<TAUYEZ>
/<GAIN SWITCH>
LOWE £ 50 .
/LOW voltage range Vasw 1.0 v Fig.-9
HIZEFEH ‘
/Hl voltage range VaswH 3.0 ' Fig.—9
OPENE/E .
/OPEN voltage Vaswor - 20 - v Fig.—-5
<FG>
/<FG>
FGHENIHIEE .
/FG output HI voltage Vean 4.5 4.8 - v leg==20u A Fig-10
FGH ALOWEE '
/FG output LOW voltage VeaL - 0.2 0.4 v lrg=3mA Fig-10
<FG2>
/<FG2>
FG2H AHIEE .
/FG2 outpu? HI voltage Veazm 4.6 4.9 - v lea="20 L A Fig—10
FG2HE DLOWEIE .
/FG2 output LOW voltage Vesa - 0.2 0.4 v lre=3mA Fig.—10
DUTY! B E{E) -
/DUTY!reference) by 50 -
<[EIxRL >
/<ROTATION DETECT>
FRENEEH )
/FR output voltage H Veen 41 4.4 - v lr=-20 A Fig.~10
FREAEMEL .
/FR output voltage L VeeL - 0.2 04 v ler=3mA Fig.-10
<HAn>
/<OQUTPUT>
HARMEE H ‘
/Saturatio? voltage H Von - 10 1.35 v 1o=-600mA Fig.=7
HhfafnEEL —
/Saturation voltage L Vo - 04 0.65 v 1o=600mA Fig—7
TURSATER Ec=5V. A+ —T
b - 70 A B Fig-9
/Pre~drive current ML 3 m /Ec=5V. Output open ‘¢
e [= e
E{:jrz::un; JI:T:II};urrent I 560 100 840 mA Rue=0.5Q Fig.—5
,r . - ‘ Specification
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OBRMBFHEAFIBEDLUORY Ta=25°C  Voc=5V Vu=12V)
/ELECTRICAL CHARACTERISTICS (Unless otherwise specified Ta=25°C, Vcc=5V, Vu=12V)
I5E Hokop HigE Bz 3L AIE
/Parameter /Symbol |- /Limit /Unit /Conditions =)z
=N B =X /Test
/Min /Typ /Max Circuit
< a—hJL—F>
/<SHORT BRAKE>
ONEXFFHE Vsaon 25 -~ - \ BR=0V Fig.—10
/ON voltage range
OFF&EX&H Vsgorr - — 1.0 Vv BR=0V Fig.—10
/OFF voltage range
<T—FE—-F>
/<BRAKE MODE>
ONETFH Varon 25 - - \ Ec>Ecr,SBA—T > Fig.-10
/ON voltage range /Ec>Ecr,SB=0Open
OFFEE&§iH Verorr - - 1.0 Vv Ec>Ecr.SBA—TF> Fig.—10
/OFF voltage range /Ec>Ecr,SB=0pen
P

F)ate 20./Nov./ 98 ESpeciﬁcation

| ‘Speciﬁcation No.

| ROHM CO, LTD. TSZ20221-BA6664FM-1-3




_Products i Type
nn"m ‘ Semiconductor IC | BA6664FM

‘Page
boes27

TRAARRA QRAARRE

ol RAG664 T M O
O = <
EELELE HH%HHE

o LoT No.

+0.1
- —
»

:%

2.2

BL 71015 0.35%0.1

16.0x0.2

0.11

OUTLINE {UNIT:mm)
Plastic mold

Fig-1 #tR2B / Package Outline
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Pd

I\ —O BB R IR

/Power dissipation curve

(W)

2. 2

2.0

R e e e . e
0 25 50 75 100 125 150

Ta (C)
*70mm X 70mm X 1.6mmASA T RX L RRES

- *Ta=25CLLECEAT B E(E. 17. 6mW 'CTEE
/*¥70mm X 70mm X 1.6mm glass epoxy board.
*Debating in done at 17.6mW/°C for operating above Ta=25°C.
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RNF
m A
- #VM Rnr
" DRIVER ﬁjesw
A3 TSD GAIN —
""EI Vi
_IW\__E I SWITCH
' GAIN 25 ¢
—fm lvm CONTROL | CURRENT voe Vee
1 14 SENSE P 7)'7
A
Al . -%-
5 71 [ ] EFG
PS o—9e
ALL ANP
TORQUE Eo 737

SERVO
SENSE _AMP ——<
E SIGNAL

1= vc%_ '%' J—Em 7;'7 .

= s8
| [sorT BRAKE]——E

4 e
i

H2+
1

B

o e

. . L
C BRAKE_MODE |——{16] .
[Hart Bias f—13

| |

7}7 FIN

i
G

<
T
MY

Fig-2 BIRE(TOvyIE)
/  Block diagram
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VI

B FHEEIZDINT
/TERMINAL FUNCTION TABLE

w7 & & P
PIN No /Pin Name - /Function
1 N.C. N.C.
2 A, H A% -F/Output3 for motor
3 N.C. N.C.
4 Az H 7135 F/Output2 for motor
S N.C. N.C.
6 N.C. N.C.
7 A, H, J74% F/Outputl for motor
8 GND GNDi#F/GND
9 H,* R—JLEB ANURF /Positive input for hall input Ampl.
10 H,” R — IL{ES A S1i#F/Negative input for hall input Ampl.
11 H* R—ILIEE A J1iiF/Positive input for hall input Amp2.
12 Hy™ R —IES A NUHEF/Negative input for hall input Amp2.
13 H,* F=—IVIES A SR F/Positive input for hall input Amp3.
14 H,™ R—ILIEB A HimF/Negative input for hall input Amp3.
15 Va R—JL/ A 7 RimF/Hall bias terminal
16 BR TL—%E—KYIYE Z i F/Brake Mode terminal
17 Cne CARME AL T U BRI
/Capacitor connection pin for phase compensation
18 SB 23—k J L —FiHF/Short brake terminal
19 FG2 FG3ItBE RE S N1imF/3Phase synthesized FG signal
output terminal
20 FR Bl#5 2 H if F/Rotation detect signal output terminal
21 Ecr N EE BT
/Torque control standard voltage input terminal
22 Ec WA EE$I#i% T/ Torque control voltage input terminal
23 PS N —t—TiHF/ START/STOP switch
24 FG FGIES X NiEF/FG signal output terminal
25 Vec L BimF/Power supply for signal division
26 GSW TAPNYEZIHF/Gain_switch
27 Vu E—REBiHF/Power supply for driver division
28 Rne HABRBREBIERIERER
/Resistance connection pin for output current sense
FIN FIN GND

‘Specification

; Date 20.'Nov.. 98
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[ ] Ecr
] FR
] FG2
] SB
] ONF
] BR
A

N.C. [
A [
N.C. []
A2 [}
N.C. []
N.C. []
A [

GND []
]
.
-
]
]
]

Hi
H1
H2
H2™
Ha
Ha

Fig-3 IHmFECER
ZTerminal layout

; Specification

Date 20.Nov./ 98
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(D RAEERIEIRE(Fig~4~10)

/Value of resistor

v

2PIN 4PIN  .7PIN 28PIN
RL RL RL RNF
VM
R.=8Q Ryer=0.50Q
(2) A 1R /Input—Output Table
ANk Eﬂ;ﬁﬁ%/Outgé_
... I 31y o
/Input condition /Regular /Reverse RERAb
. /Test point
Pin.no 9 {10 |11 {12 |13 (14 |7 {4 |2 |7 |4]2 (Regular)
Hi+ JH1- |H2+ [H2- | H3+ |H3- | A1 A2 |A3 (A1 |A2 |A3
BREA
F=EL L M m M Im M B [ L o e A 7PIN HI
/Condition1
£ L) ANEE/Input voltage
/Condition2 H MIL MM {MIL |H |H [H |L |L 7PIN LOW Hi=26 V
Z=H3 Mid= 25 V
/Gondition3 M (ML M [H ML (H |JL |[H |L |H 4PIN HI Low= 2.4 V
EHa
, L M IMH (ML |[M[H |L |H L [H {L 4PIN LOW
/Condition4 i
*#5 H (M M ML |M|[L (L |H |{H [H JL 2PIN HI
/Condition5
&6
, 1 Lt MM MIiH (M H |[H [L [L |L |H 2PIN LOW
/Condition6
¥1: IF%: EC<ECR
¥z EC>ECR
/Cautions1: Regular ECKECR
Reverse EC>ECR
: Date 20 Nov. 98 ‘Specification

ROHM CO,, LTD.

Specification No.
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(3) RIEBIE’E/Test Circuit

ICC1: BHRETAI1MDIE/ Value of ‘Al

T lsv Vi e VPS=0[V]
-_— L = —
T ow T S H1.2.3+=1/2VCC+0.1[V]
v, || Lovl H1.23-=1/2vCC  [V]
o T
IR S N ! ICC2: BRI AIDIE/ Value of Al
CEEANa alue ot "Al’
a0n00na 1 0a0nnnnm VPSe5IV]
H1,2,3+=1/2VCC+0.1[V]
H1,23-=1/2vCC [V]
VHB: EEEVID{E/ Value of VI
8010801 S Y B L8 B
lu< < < I I IHB=10[mA]
! l 14 H2+ | N3+
: Hi- H2- H3-
Fig.—4
VPSON: H ATRFAAE NRBYICHES
VPSO&EHE (ANEHK1~86)
/Range of "Ves' that output pins
T become input-output table.
T (Input condition 1~6)
__1?’_. —Sll_ VPSE‘
il 1Y T VPSOFF: i NI FA R TH—T I B
TN T T VPSOEE( A H%&H1~6)
nnnﬂnnn r—_l ﬂﬂnnnn” /Range of 'Ves' that output pins
become open.
(input condition 1~6)
ITL: BEEFVINE /0. 5
000000 T 00000 vPs=sLv) Ec=0lv]
LT ¥ (ANEHE1~6)
PR /; 5) J_Ni i ! /(Value of ‘V1)/0.5
(| l 14 H2+ | H3+ Ves=5[V] Ec=0[V]
M- Ha- H3- (Input condition 1~86)
VGSWOP: B itV2DiE
VPS=5[V]
/Value of V2
Ves=5[V]
Fig.—5
rDate 20, 'Nov./ 98 Specification

ROHM CO,, LTD.
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iy T
v

Fig. -6

IHA: Hnt=4.0V, Hn =2.5VOEHT
HntIZHBhRALER
Hn*=2.5V, Hn =4.OVDE# T
Ha IZRAADER

n=1.,2.3)

VHAR : AR FAABARBYIZH S

R—IEXTHEEH

VINH : AR FARAEARABYIZES

R—=IWABLRL

| Hnt—Hn™ | Hn™=2.5V

lwa: Value of "‘A1"  (Ha"=4.0V H.=2.5V)

Value of ‘A2 {(H."=2.5V H.=4.0V)
n=1,2,3
Viusr: Hall voltage range that output

pins become input-output table.
Viw: Hall input level that output pins
become input-output table.
[Ha*—Ha | Ho=2.5V (n=1.2.3)

o T T VOH : ANZEMIZE Y HAMEHEFEHIZLE
7 T T 7 1 KEET. ZDHFA S600mATTE &t 1285
aannnnnt | (1000000 DVOHDIE  (VM-RNFRIYI-P)

VOL: ANEHICEYHABERFZLICLE

UUUUUUUL__JUUU UU

Von:
H1~ H2- H3-
§00mA " §00mA

2.4 7Pm“""—f" "'—2 37P|n'_"‘?'
L I Vou:

Vo v

: I

T 4MD

Fig. -7

REET. FOIBFIZ600mATA LT-BD
VOLD &

In case output measurement pin=H
by input condition and [o=—600mA.
value of Vaw. {Vu-Rw short)

In case output measurement pin=L
by input condition and 1:=600mA.

value of Vo'

I

' Date  20.Nov./'98
|
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V‘r

UULJI%ILILII%J l.’J ITILITILI

H1- H2- H3-

Fig. -8

EC:MLOESB{EE T &R

ECOFF+:GSW=0V,ECR=1.9VELTECE T b st
VRNFEEAImVELBZECH T E5H
(Fig-22888)

ECIN: EC=ECR=19VEF D B HRHADIE

GECL:GSW=0V,ECR=1.9V
EC=1.3VDEEDVDOIE VI
EC=1.IVDEEDMVDIE V2

GECL={(V1-V2)/(1.7-1.3)}/RNF
RNF=0.5Q

GECM:GSW=0PEN,ECR=1.9V
EC=1.6VDEEDVD{E V3
EC=1.8VDLEDVDIE V4

GECM={(V3-V4)/{1.8-1.6)) /RNF

GECH:GSW=5V ECR=1.9V
EC=1.75VD EENVDIE V5
EC=1.85VIDEEMVDIE V6
GEC={(V5-V6)/{1.85-1.75)} /RNF

EC : Torque control operating range.

ECOFF=* : Offset voltage at GSW=0V.ECR=1.9V
that value of 'V’ becomes 3mV.
{Refer to Fig.—22)

ECIN : Value of A" at EC=ECR=1.9V

GECL : GSW=0V.ECR=1.9V
Value of 'V’ at EC=1.3V—V1
Value of 'V' at EC=1.7V—V2
GECL={(V1-v2)/(1.7-1.3)} /RNF
RNF=0.5Q

GECM : GSW=0PEN.ECR=1.9V
Value of 'V’ at EC=1.6V—V3
Value of V' at EC=1.8V—V4
GECM={(V3-Vv4;/(1.8-1.6)} /RNF

GECH : GSW=5V ECR=1.9V
Value of 'V at EC=1.75V-—V5
Value of 'V' at EC=1.85V--V6
GEC={{V5-V6’ 1.85-1.75}} /RNF

Date 20.'Nov./ 98 ‘Specification

Specification No.

ROHM CO, LTD. 1522022 1-BAG664FM-1-3
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<

lzv% ’
,vjl‘k l/ IV,:’_SV ¥ LoVl -f‘
] T T

OOnOnn0 10000000

VHYS:FGEEOYYihHZHI &
HIEDBEEV?2
EC=ECR=1.9V

IVML: ERETAI1D{E
HAA—T(ADEHk1~6)
EC=0V, ECR=1.9V

GSW=0OPEN, EC=1.7V.ECR=1.9VEF (D
VIDIEZEVOLLT=BF

VGSWL: VIKV0EZHVGSWD BT 5 FH

Fig.-9

VGSWH: VI>V0&E7LBVGSWOD BT &6

VHYS : Difference H3" from H3™ that
FG voltage change V2.
Ec=Ecr=1.9V

IVML : Value of 'A’
Output open
(Input condition 1~6)
Ec=0V, Ecr=1.9V

Value of ‘V1'—V0
{at GSW=0PEN, EC=1.7V. ECR=1.9V)

VGSWL :Range of 'VGSW that VIKVO
VGSWH :Range of 'VGSW that V1>V0

—

. Date

{Speciﬁcation

20/Nov., 98

:Specification No.
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i
IZV‘l_ ! 3
5
[_ EC
Rur sV I osv

lnn

ﬂﬂﬂ annr—1 ﬂﬂﬂﬂﬂﬂﬂ

VSBON: i ik FM L TLIC/EAVSBOEEFHE
/Range of 'VsSB' that output pins become ‘L',

VSBOFF:HE Nim FAAR DR ELYIZIELHVSBD EIL $iH
/Range of 'VsB' that output pins become
input—output table.

VBRON:H AiFF AL TLIZAAVBRO EXFEHE
(ECDECR. SBA—F)

/Range of 'VBR that output pins become ‘L’
on condition that EC>ECR, and SB open.

VBROFFE:H NImFM AL ARESYIZEHVBROE L

LILIUL%ULILI L %I]JUIJJ l{lU

Fig. 10

* ;FEFEIE /Cautions

HI1- H2- H3-

(EC>ECR, SBA—TL)
/Range of ‘VBR that output pins become
input—output table on condition that ECDECR,
and SB open.
VFGH:EREETVIDE(5#3)
/Value of ‘V1' (Input condition 3)
(IFG=-20 u A)

VFGL:EBEEVIDE(FHE4)
/Value of ‘V1' (Input condition 4)
(IFG=3mA)

VFG2H:BIX V2D i{E
/Value of 'V2
IFG=—20 u A
H1"*=H2'=1/2V¢c+0.1[V]
H3'=1/2Vce—0.1[V] H1,2,3-=1/2Vcc

VFG2L:BIEETV2D{E
/Value of 'V2'
IFG2=3mA
H1*=H2'=1/2Vcc+0.1[V]
H3'=1/2Vcc-0.1[V] H1,2,3-=1/2Vcc

VFRH:EE5TVID{E
HI'ZLDKEE TH2Z EH—LIZLTHA S BIET 5,
/Value of ‘V3
H1*=L and changing H2" from ‘H to ‘L’ before test.
IFR=—20 u A

VFRL.BEFVINIE
HI"ZHDKEE TH2' ZH-LIZLTHSRIET 5.
/Value of V¥
H1'=H and changing H2® from 'H to 'L before
test.
IFR=3mA
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|
1 A HEIE /lnput-Output circuits
(1) 73—+t —7 /Power Save (pin 23)
23 O—AAA—t K
10K Q
7r
Fig—11

(2)F L9355 A F1/Torque control input {pin 21, pin 22)

8 8l

1KQ

1KQ

22 !% :| 21

Fig.—12

(3)aA4 )L H/Coil output (Ai:pin 7, Azpin 4. Azpin 2)

O VM
% %RNF—resistance

£

Fig.—13

RNF

2

EYIERIBIETYPIETT,

/*Value of resistance is typical

—
H

Date 20 Nov.."98

‘Specification

-ROHM CO,, LTD.

Specification No.

TSZ20221-BA6664FM—1-3




Products

Type

Semiconductor [C

Page
BAG6664FM LT18/27

vr

(4)5R—IJLA A /Hall input

(5)YiR— LS4 F7X /Hall bias {pin 15)

(H1+:pin 9, H1—pin 10, H2+pin 11,
H2-:pin 12, H3+:ppin 13, H3-:pin 14)

Fig~-14

(6)FGHH 1 /FG output (pin 24)

Vee

10k €2
24

Fig.—16

(8)FRE 1 /FR output (pin 20)

Vee

30k 2
20

S

Fig.—18

o) L
l

15
Q
18
§ 100K ©
7 a
Fig.-15

(7)FG2HE A1 /FG2 output (pin 19)

Vee
5k Q
19
Fig—17
FREESHEN
/FR signal output
1E 8585 /Regular L
{#85f%/Reverse H
FEREETYPTY,

/ *Value of resistance is typical.
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vl

(9)3—hJL—*% /Short Brake (pin 18)

v/

10k Q2 500Q 500¢ 13k Q

N 18
Tk Q ok Q 12k Q2

Fig.-19

(10) 7L—*%E—FK /Brake Mode (pin 16)

16 15k Q2
10k @

Fig.—20

(1YL XA yF /Gain switch {pin 26)

26

l
100K Q2
1KQ 5K Q2
M l

30KQ 5KQ

ié 56K Q

Fig.~21 AV IEIRIEIETYPTY,

/ *Value of resistance is typical.

'

; < ’” .f. .
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2RILOIES. ALY EZ /Torque voltage range, Gain switch

FILIES AN(E) WR IR FEEIFRDEIIHYET,

/The relationship between Ec and Rnr voltages is as below.

4+ IFéx

R e P A7V EE -
[\;; ﬂi@ /0ffset voltage—
tMVEE+

/0ffset volt

I_._l"

1.65 Eclv

Fig.—22

Ecifi FM SRl FIH ABFDETO ABISF A2 Geeld.

Ec<Ecr IE#5/Regular FLOSYY R ERITLIE
I+.=0.35/RnF [A]
Ec>Ecn f&1k/Stop ERBYVET,

RNFIEIIEAOSQLIT DB E RBEFEF(CLY.

FYBANEBYET.

GSWERERURvEREIERICKYEFYET,

@185 5 [ /rotation Gec=0.325/Rnr [A/V] (GSw=L)
Gecm=0.65/Rne [A/V] (GSW=0OPEN)
Gecn=1.40/Rnr [A/V] (GSW=H)

QE £

We can determine the value of Input—output gain Gec
by Rwnr-resistance, and calculate it with the following

formula.

Gec=0.325/Rwr {A/V] (Gsw=L)

Gecm=0.65/Rnr {A/v] (GSW=0PEN)

Gecn=1.40/Rwnr [A/V] (GSW=H)
Torque limit current It can be calculated by

I.=0.35/Rn¢ [A]

In case of Rur=0.5Q, actual values are less than
calculated ones by upper formulas because of wire

capacitor etc.
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RORM " oo "
1

Vs
Vu—Rue
vl
0.35 '\
L FAUBUET |
: Gain :
. decreases
3mV
0.5 2.5 3.3 50
Ec (V)

Fig—23

ABAFALL . FILOYSURBRMNFIR—=SDRD LSIZRESDIL. ECECRA0.5V~3IIVRIZH BB TT, 2D
FENSHANBEFig-23D LSHFAUMNBTL. REBEORYAFIZK>TIE. MLYUSYMEFEFTE—FERM
EASHGYET,

BEEBFORYAFICIFITEETEL.

ECR=1.65V~2I\VTHNITHELET.

-  ZOBISTELTUW T hIE, ECECRIBEFIZIX. OV~VccDEHERNTANTHIENTEET,

/Input—output gain and Torque limit current are calculated by previous formulae only when 0.5V<EC,ECR<3.3V.
If out of this range, gain decreases as in fig.—23, and output current can't reach torgue limit according to
control standard voltage.

So note ECR voltage. IC operates properly at ECR=1.65V.
If this occurs thing, it is possible to input 0V~Vce for EC.ECR.

(8Y/\7—+—7 /POWER SAVE

N)—t—TABTTERIEL. (1NOLSLBAANBRTY,
R =t —TIHF(EH-5mV/ COREFEEF>THY. ERHLI0WNFYFETOT
ANEESEARIEELTTEL,
/Show input circuits of POWER SAVE to caution 1.(1)
The POWER SAVE pin has temperature characteristics of approx, =5mV/°C and resistor derange
up to +30% so please note for input voltage range.
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i

(4) W18 i85 /Reverse detection

Hi+

HI- ——t-

H2+ +_11
Ho- —1_ CK

H:OUTPUT.OPEN

EC —+ (HIGH-IMPEDANCE)
ECR — -

Fig.-24

IR ERRIZIFig-24ND K3EEREE>TWET,

- IE$5B5(EC<ECR)
HR—ILAFEESDHI+EH2+DO LRI E I,
H-2512 R T KT HYH IR B RIS B{ELE
A,

-1 $5B5(ECOECR)
Hi+&EH2+D RIAARAIR (X, IESRBS & &70 21 -,
HIRHE B RAEEL. BAZOFFLA—T
KegLiavET,

Reverse detection is operated by circuit as
shown in Fig.—24.
-At regular (EC<ECR)
Hall input H1+ and H2+ have phase relation
as shown in Fig.—25. In this case, reverse
detection do not operate.
At reverse (ECDECR)
H1+ and H2+ have opposite relation to regular
time's. So detective circuit operate, make

output open.

WELREHBOT—2DEN{E.~Actual motor rotation at reverse detection

EC<ECRE}. E#x(HEY)
/Rotating forward at EC<ECR.

l

EC>ECR. BL:EHEMBY)
/Rotating speed is decreased due to reverse torque at ECD>ECR.(forward)

l

E—AASETRE. SERBHABEaIWENEA T T3,

/When motor starts to reverse, reverse detection operates and output become open.

l

Bt THEEAMPICELRY B,

/Rotating reverse at short time due to inertia.

l

=1t
/Stop.
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5 ABAZAIUTFr—b
/Input-Output timing chart

Hi*

H2"

Ha*

A HAER

/Qutput current
H1™+H2"

Al HNBIE

/Output voltage

A2 HOER

/Qutput current
H2 +H3"

A2 whmE

/Output voltage

Ay HAER

ARV ERY

/QOutput current
Ha +H1"

A3 WAHERE

/Qutput voltage

Fig.—25
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6. JL—%FE—K)U#aZ /Brake Mode terminal

BRIFFICHIBEZEMZ ALY EQELBFDTL—FE—FE2ERTHIENTEET,
/Input "H voltage to BR pin, change brake type at E.DE,.

E.<Ege. E->Ep
L N3 HEEIL—F
BR /Regular rotation /Stop by reverse detection
H I3 va—rJL—F
/Regular rotation /Stop by Short Brake

BRIFFZEHIZL T a—rIL—FE—~FTERATHEE L. SBIRFIFOPENIZTHER T LY,
Fiz. BREAFIE. $-5mV/COREHFMEEZL>TLETOT, ANBERBICHEIE T, (Fig-2088)
/Brake Mode pin has about -5mV/°C temperature characteristics, so please note for input voltage range.

(Fig.—20)

7. 23—+T L —%/Short Brake

3—rTU—FiRFEHIZT S, Fig.-26

| , | (SR &SI A LRSS R4(348)
OFF L OFF L OFF L #OFFL. HATRIFS DR Z31E)%
1. Al Tl A2 L. A3 ONT B L3Iz, BHELET.
5 5 e |
*—
ON B ON _,./‘l ON /.J T /lnput ‘H to Short Brake pin. Short
,I—'_\ \ .’[——\\‘ Jr:—-\ » Brake operates to output—upper—
‘ ‘e~ l ; ! = | = l Power Tr off and output-lower—
.T . 'T-' _l.. 'T-' Power Tr on, as shown in Fig.—26.
PN
=
=
o wr e
MOTOR
Fig.—26
Sa—bIL—FEHFIE. H-5mV/COREEEMEE >TULET, (F-19888)

ANBREFEEICEEZT TSI,

/Short Brake pin has about -5mV/°C temperature characteristics. so please note for input voltage range.
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8. /R—JL A H1/Hall input

R—ILADZ EEEE. WOKS3BANEBRTT,
R—=ILEFIEI)—XER. "SUIERELLTHERTEEY,
/Show input circuits of Hall Amp to caution 1.(4)

Hall element can be used with both series connection and parallel connection.

VGG VCC

H3 H2 H1 H2
H3
PIN15(Hall Bias) PiN15(Hall Bias)
N SUNIESE /Paralle! connection Y- $E 4% /Series connection
Fig.—-27

R=— I ANBEIL1.0~40V, F/PAALANIEEOMVpp Ll E TERELTTFELY,
MV iEF. SV IR FREOERERR—ILEFICRNIEREZHED LEELTTEL,
AV IEFEOEREFHRLTERT 25815, 5mALL L ZH#ELET,

/Please set Hall input voltage at 1.0~4.0V and Hall minimum input level over 50mVpp.

And estimate the value of resistance to V,, pin and V., pin. considering the current into the hall

element.

When use without the resistance to V,, pin. |,,=5mA is recommended.
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9. FGHH H1. FG2H /1/FG output, FG2 output.
FGHE AL, Fig6. TN K3LE NRIBTY,
Show output circuit of FG output Fig.6,7.

____T\\\\‘ H1
e
) H2

e D S WP

—>

— :)_
OFG
(H3)

iR

output wave

2 HhiER

output wave

H3 i nigs
(FG) output wave

FG2 ﬂjﬁi&ﬂé-

LT s
SULpUL vave
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10. =N v ybH ™ (TSD)/Thermal shut down(TSD)

oLV BEITFCTYPITA, ~A,NIL LI HEF —T HhAE(LE T,

15 COYP)DBEERTFULANBYET,

/If the temperature of chip reaches 175°C {TYP), it makes each output goes high impedance and shut
down output current. It has the temperature hysteresis of about 15°C (TYP).

1. FEEREIZDOWT

FEARHE.IRRE. RUE—20OB < OBHHICLY. EEEEALILTIEEMAHYET,
HEEREIC J:") ICOEEFICHBOLRNIEEHHEEZE TS,
/Would be changed by a using or environmental condition, a characteristic of each motor.

Confirm sufficiently that this change doesn't cause a problem to operating of IC.

12. RHBICHELELTIEIRETERICE+S E@E?L’J‘C;b")i'é'?ﬁ\ EIMmEE &UEH’E;EF?EEI%G)%EY\IE%X
ERTHI-IGE WIROTEENHYET BIRELEBE. Ja—tE—FildIA—ToE—FSE B ETE
FEADTREAFRKEREZMR L5 FHLTE—FNE Eéhéi%A Ea—X%. #%fEE’J&;r%*)‘ﬁEﬁE?
FOREHRALLET.

/This product is produced with strict quality control, but it may be destroyed if used beyond absolute
maximum ratings. Once IC destroyed. the failure mode cannot be defined {such as Short mode, or Open
mode). Therefore physical security countermeasure, like fuse, is to be given when a specific mode to be

beyond absolute maximum ratings is considerd.

13. B FREBICHARB I ENENBILI-EBRTHY. 1 DTEHILGVLITEHELTTEL,
FICERMERRICBVTESETTHREBEENAGE . TFI50°CLLELIZESBENHYET., 2D
FUTTERBMRBSNET L ICHRM Retel2KYEIEL. BIRICERZEMNHYET, L\h
BAEBTTET=I50°CIER TRSTLTTEL,

/Parameters shown in “Absolute Maximum Ratings™ are to be controlled.

No parameter should be fixed beyond its limit. Especially when the reliability test is done
under high ambient temperature. Tj(junction temperature) is liable to rise over 150°C
This may result in the permanent destruction of the IC due to continuous stress to the

device.
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