Motor Driver IC Series for Printers
Three-phase Brushless

Motor pre-driver for Paper Feed Use

BA6680FS, BD6761FS, BD6762FV

TECHNICAL TE

’Frlég RoH

ROHM Electronic Components

15

.

Directive Compliance

@Description
This product is a motor predriver for high-side/low-side N-channel MOS-FET with a built-in boost (step-up) driver. BA6680FS and
BD6761FS are controlled by the external servo signal. The BD6762FV incorporates a servo circuit (Speed discriminator + PLL servo).

@Features

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)

Predriver for high-side/low-side N-channel MOS-FET

Built-in boost (step-up) circuit

Built-in FG and hysteresis amplifiers

Built-in current limit circuit

Built-in thermal shutdown circuit

Built-in forward/reverse rotation switching circuit (BD6761FS, FD6762FV)
Built-in short brake circuit (BD6761FS, BD6762FV)

Built-in low voltage protection circuit (BD6761FS, BD6762FV)
Built-in speed lock detection circuit (BD6762FV)

Built-in motor lock protection circuit (BD6762FV)

Built-in start-stop circuit (BD6762FV)

Built-in servo circuit (Speed discriminator + PLL) (BD6762FV)
Built-in frequency multiplication circuit (BD6762FV)

120°, direct PWM drive (BA6680FS)

180°, direct PWM drive (BD6761FS)

120°, slope switchable direct PWM drive (BD6762FV)

@Applications
Main paper feed motor for laser printer and PPC

@Absolute maximum ratings (Ta=25°C)

Limit Unit
Parameter Symbol
BA6680FS BD6761FS BD6762FV
Applied voltage VCC 36 36 36 \%
Applied voltage VG 36 36 36 \
Pin input voltage Vin VREG VREG VREG Vv
Power dissipation Pd 950Y 950%% 11002 mw
Operating temperature range TOPR -25~+75 -35~+75 -25~+75 C
Storage temperature range TSTG -40~+150 -40~+150 -40~+150 C
Junction temperature Tjmax 150 150 150 C
*1 Reduced by 7.6 mW/°C over 25°C, when mounted on a glass epoxy board (70 mm x 70 mm x 1.6 mm).
*2 Reduced by 8.8 mW/°C over 25°C, when mounted on a glass epoxy board (70 mm x 70 mm x 1.6 mm).
@Product lineup
BAG6680FS BD6761FS BD6762FV Unit
Power supply voltage (VCC) 16~28 16~28 16~28 vV
Drive type 120° 180° 120° / 120° slope —
Servo No No Yes —
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@Electrical Characteristics
BA6680OFS (Unless otherwise specified, Ta=25°C, VCC=25.5V)

Parameter Symbol - Limit Unit Conditions
Min. ‘ Typ. Max.
Overall
Circuit current ICC 11.7 15.7 19.7 mA
VREG voltage VREG 5.4 5.9 6.4 Y, IVREG=-1ImA
Hall amp
Input bias current IHA -3.0 -0.7 - wA
In-phase input voltage range VHAR 1.0 — 4.9 V
Minimum input level VINH 50 — — mVpp
Hysteresis level VHYS 10 20 30 mV
PWM
High output voltage VHPCFE 3.8 4.3 4.8 V
Low output voltage VLPCFE 1.9 2.3 2.7 \%
Oscillating frequency
FCFE 12.0 15.5 19.0 kHz Rfe=50kQ, Cfe=100pF
(reference values)
Pref. input current: High IPREFH — 0.05 1 WA
Pref. input current: Low IPREFL -1 0 — WA
PWM on duty relative error DPWM -1.5 0 15 % Rfe=50kQ, Cfe=100pF
FG amp
Input bias current IBFG -1 — 1 wA
Input offset voltage VBFG -10 — 10 mV
High output voltage VHFG 4.5 5.0 — \% IHFGOUT=-2mA
Low output voltage VLFG — 1.0 1.5 V ILFGOUT=2mA
Low FGs output voltage VLFGS — 0.1 0.3 V ILFGSOUT=3mA
Open loop gain GVFG 45 54 — dB
Bias voltage VBIASFG 2.7 3.0 3.3 Vv
Hysteresis width VHYS 100 180 250 mV
ACC and DEC
High ACC input current IACCH — 0 1 WA ACC=5V
Low ACC input current IACCL -3.0 -0.5 - wA ACC=0V
High DEC input current IDECH — 0 1 WA DEC=5V
Low DEC input current IDECL -3.0 -0.5 - wA DEC=0V
Accelerating current ISS 147 210 273 WA RCP=13.5kQ
Decelerating current ISO -286 -220 -154 wA RCP=13.5kQ
High-level ACC input VIHACC 2.0 — — Vv
Low-level ACC input VILACC — — 0.8 V
High-level DEC input VIHDEC 2.0 — — Vv
Low-level DEC input VILDEC — — 0.8 vV
Current limit
Current detection voltage VCL 0.342 0.38 0.418 ‘ \ ‘
High-side output
High-side voltage VHG Vcc+6 Vee+7 Vce+8 \
Pull-down resistor RHD 70 100 130 kQ
Low-side output
Low-side voltage VLG 9.5 10.5 11.5 Vv
Pull-up resistor RLU 14 20 26 kQ
Charge pump oscillator
Oscillating frequency FOSC 65 95 125 kHz OSC=100pF
Charge pump voltage VG Vce+6 Vee+7 Vce+8 \%
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BD6761FS (Unless otherwise specified, Ta=25°C, VCC=24.0V)

Parameter Symbol - Limit Unit Conditions
Min. | Typ. Max.
Overall
Circuit current ICC 10 15 20 mA
VREG voltage VREG 5.5 6 6.5 \Y IVREG=-1mA
Hall amp
Input bias current IHA — 0.7 3.0 UA
In-phase input voltage range VHAR 15 — 4.1 \%
Input level VINH 30 — 250 mVpp | Single-phase Hall amplitude
PWM
High CFE voltage VHPCFE 3.0 3.5 4.0 \Y
Low CFE voltage VLPCFE 2.1 2.5 2.9 V
CFE oscillating frequency FCFE 12 15 18 kHz RFE=50kQ, CFE=1000pF
PWM on duty offset DPWM -1.5 0 15 %
Torque amplifier
High CPOUT input current ICPOUTH — 0 1 UuA
Low CPOUT input current ICPOUTL -1 0 - uA
Current limit
Current detection voltage 1 VCL1 0.391 0.435 0.479 \% For current sense amplifier
Current detection voltage 2 VCL2 0.432 0.480 0.528 \% For current limit comparator
VCL2-VCL1 AVCL 40 45 50 mV
FG Amp
Input bias current IBFG -1 — 1 uA
Input offset voltage VBFG -10 — 10 mV
High output voltage VHFG 4.5 5.0 VREG \% IHFGOUT=-0.75mA
Low output voltage VLFG — 1.0 15 \% ILFGOUT=2mA
Low FGS output voltage VLFGS - 0.1 0.3 \Y ILFGSOUT=3mA
Open loop gain GVFG 45 54 — dB f=3kHz
Bias voltage VBIASFG 2.7 3.0 3.3 \%
Hysteresis width VHYS 100 180 250 mV
FIR
High input current IFRL 30 60 90 UA F/IR=6V
Low input current IFRH -10 0 10 UA F/IR=0V
High input level VIHFR 2.2 — VREG V Reverse rotation
Low input level VILFR 0 — 0.8 \% Forward rotation
ACC and DEC
High ACC input current IACCH 30 60 90 UA ACC=6V
Low ACC input current IACCL -10 0 10 UA ACC=0V
High DEC input current IDECH 30 60 90 UuA DEC=6V
Low DEC input current IDECL -10 0 10 UA DEC=0V
Accelerating current ISS -260 -200 -140 UuA RCP=13.5kQ, ACC=L
Decelerating current ISO 140 200 260 UuA RCP=13.5kQ, DEC=L
High ACC input level VIHACC 2.2 — VREG \Y
Low ACC input level VILACC 0 — 0.8 \%
High DEC input level VIHDEC 2.2 — VREG \%
Low DEC input level VILDEC 0 — 0.8 \%
High-side output
High-side voltage VHG Vee+s Vce+6 Vee+7 \
Pull-down resistor RHD 70 100 130 kQ
Low-side output
Low-side voltage VLG 9.5 10.5 115 \%
Pull-down resistor RLD 70 100 130 kQ
Booster
Boost voltage VG Vce+5 Vce+6 Vee+7 \%
CP1 oscillating frequency FCP1 35 62.5 85 kHz
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BD6762FV (Unless otherwise specified, Ta=25°C, VCC=24V)

Parameter Symbol - Limit Unit Conditions
Min. ‘ Typ. Max.
Overall
Circuit current 1 ICCS 5.1 7.6 10.2 mA ST/SP=OPEN
Circuit current 2 ICC 10 17 25 mA ST/SP=GND
VREG voltage VREG 4.5 5 5.5 \Y IVREG=-1mA
Low voltage protection level VUVON 9.5 115 135 \
Low voltage protection hysteresis level | VUVHYS 0.4 0.5 0.6 \
Hall amp
Input bias current IBH - 1 3 LA
In-phase input voltage range VHAR 0 — 3 \
Input level VINH 50 — — mVp-p
PWM
High CFE voltage VCFEH 2.6 2.9 3.2 V
Low CFE voltage VCFEL 1.2 14 1.6 \Y
CFE oscillating frequency FCFE 13 16 19 kHz RFE=20K, CFE=1000pF
REF voltage VRFE 0.75 0.95 1.15 \
FG amp
Input bias current IFGM -1 — 1 WA
Input offset voltage VFGOF -10 — 10 mV
High output voltage VFGOH 3.5 4.0 — \ =-0.5mA
Low output voltage VFGOL — 1.0 15 \% 1=0.5mA
Low FGS output voltage VFGSL — 0.1 0.3 \% 1=2mA
Open loop gain GFG 45 54 — dB f=3kHz
Bias voltage VBFG 2.25 2.50 2.75 \'
Hysteresis width VFGHYS 100 180 250 mV
Integration amp
Di clamp voltage 1 VDI1 15 2.1 2.7 V INTIN=0.1mA
Di clamp voltage 2 VDI2 0.5 0.7 0.9 V INTOUT=0.1mA
Bias voltage VBERR 2.25 2.50 2.75 \ INTIN=INTOUT
Speed discriminator
High output voltage VDOH VREG-0.3 | VREG-0.1 — \ 1=-0.1mA
Low output voltage VDOL — 0.1 0.3 v 1=0.1mA
PLL
High output voltage VPOH |VREG-0.45|VREG-0.15 — \ 1=-0.1mA
Low output voltage VPOL — 0.15 0.45 \% 1=0.1mA
Lock detection
Low output voltage | VLDL ‘ - ‘ 0.15 ‘ 0.3 ‘ \ ‘ 1=2mA
Lock protection
CLK cycle for protection circuit | TLP ‘ 13 ‘ 20 ‘ 27 ‘ msec ‘ LP=0.1uF
VCO
CLK input frequency range FCLK 0.2 — 25 kHz Designed value (VCO alone)
High-level CLK input voltage VCKH 2.2 — VREG V
Low-level CLK input voltage VCKL 0 — 0.8 \Y
High-level CLK input current ICKH -10 — 10 WA
Low-level CLK input current ICKL -140 -100 -60 WA
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BD6762FV (Unless otherwise specified, Ta=25°C, VCC=24 V)

Parameter Symbol - Limit Unit Conditions
Min. | Typ. Max.
Start/Stop
High-level ST/SP input voltage VSTH 2.2 — VREG \% STOP
Low-level ST/SP input voltage VSTL 0 — 0.8 \% START
High-level ST/SP input current ISTH -10 0 10 wA
Low-level ST/SP input current ISTL -70 -50 -30 WA
Forward rotation/Reverse rotation
High-level FR input voltage VFRH 2.2 — VREG \ Reverse rotation
Low-level FR input voltage VFRL 0 — 0.8 \ Forward rotation
High-level FR input current IFRH -10 0 10 WA
Low-level FR input current IFRL -70 -50 -30 WA
120°/Slope switching
High-level 120/slope input voltage VANH 2.2 — VREG Vv 120°
Low-level 120/slope input voltage VANL 0 — 0.8 Vv 120° slope
High-level 120/slope input current IANH -10 0 10 WA
Low-level 120/slope input current IANL -70 -50 -30 WA
Short brake
High-level SB input voltage VSBH 2.2 — VREG \Y Short brake operation
Low-level SB input voltage VSBL 0 — 0.8 \ Short brake clear
High-level SB input current ISBH -10 0 10 WA
Low-level SB input current ISBL -70 -50 -30 wA
Current limit
Current detection voltage VCL 0.23 0.26 0.29 \
Booster
CP1 oscillating frequency FCP1 75 125 175 kHz
VG step-up voltage VG VCC+5.7 VCC+6.7 VCC+7.7 \%
High-side output
High output voltage 1 VHHG1 VCC+5.8 VCC+6.8 VCC+7.8 \% VG=31V
High output voltage 2 VHHG2 VCC+3.8 VCC+4.8 VCC+5.8 \% lo=-1mA
Low output voltage 1 VHLG1 — 0.1 0.3 \%
Low output voltage 2 VHLG?2 — 0.5 1.0 Vv 10=5mA
Clamp voltage VHCL 10 11 12 V
Low-side output
High output voltage 1 VLHG1 9.8 10.8 11.8 \%
High output voltage 2 VLHG2 9.0 10.0 11.0 Vv lo=-5mA
Low output voltage 1 VLLG1 — 0.1 0.3 Vv
Low output voltage 2 VLLG2 - 0.3 0.5 Vv lo=5mA
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@Reference Data

25 70 40.0 —
25C  -25[C 35.0 & \
20
6.5 30.0
- /;kﬁ - sCc 5T 25C
E Il 2, s 25.0 Foe
o 75[C D 60 g 200
Q 10 g 15.0
-25°C :
5.5 10.0
5
5.0
0 5.0 0.0
16 21 26 31 36 0 25 5 75 10 0 1 2 3 4 5
Supply wltage :VCCI[V] VREG current : IVREG[mA] Vb current : IVb[mA]
Fig.1 Circuit current (BA6680FS) Fig.2 VREG Voltage (BA6680FS) Fig.3 Vb Voltage (BA6680FS)
25 7.0 40.0
2 oebe 39[C 35.0 3<‘L
} 65 J5c  lasC 30.0 = |
< 15 = s \ — 250 \
E N o 2 75°C
o] 75[C w 6.0 Q 200 I51C
Q 10 g \ 15.0
75°C i
5.5 10.0
5
5.0
0 5.0 0.0
16 21 26 31 36 0 25 5 75 10 0 1 2 3 4 5
Supply wltage :VCC[V] VREG current : IVREG[mA] VG current : IVG[mA]
Fig.4 Circuit current (BD6761FS) Fig. 5 VREG Voltage (BD6761FS) Fig. 6 VG Voltage (BD6761FS)
25 6.0 40.0
25t 29C 35.0 -25°€
20
___QSA—;: 5.5 30.0 \
_ P — | < 257 250 :?%t\
£ 75 & s BN
o) W 50 Q 200 5T
€ 10 > 15.0
75°C }c
4.5 10.0
5
5.0
0 4.0 0.0
16 21 26 31 36 0 2.5 5 7.5 10 0 1 2 3 4 5
Supply voltage :VCCI[V] VREG current : IVREG[mA] VG current : IVG[mA]
Fig.7 Circuit current (BD6762FV) Fig.8 VREG Voltage (BD6762FV) Fig.9 VG Voltage (BD6762FV)
@Power dissipation reduction
2 S’ 100
E E
T 950 o]
o o
c c
o o
T IS
2 2 N
& 500 AN 7 AN
&) N a 500
9] N 9] N
= N = N
o N [e]
a < a AN
0 25 75 150 0 25 75 150
Ambient Temperature : Ta[°C] Ambient Temperature : Ta[C]
Fig.10 BA6680FS and BD6761FS Power Dissipation Reduction Fig.11 BD6762FV Power Dissipation Reduction
Reduced by 7.6 mW/°C over 25°C, when mounted on a glass Reduced by 8.8 mW/°C over 25°C, when mounted on
epoxy board (70 mm x 70 mm x 1.6 mm). a glass epoxy board (70 mm x 70 mm x 1.6 mm).
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@Block diagram, Application circuit diagram, and Pin function
1)BAB68BOFS 5

6 ®
Capacitor for setting VG current capacity Resistor for setting Hall input level Capacitor for Hall input noise elimination
See P. 20/24. See P. 20/24. See P. 20/24.

\/ \/ @
Capacitor for VCC pin noise
0.01uF inati

S

Capacitor for setting
OSC frequency
See P. 20/24

elimination

See P. 21/24

) LZERRIE:
Regurater
6V/10.5V

e

® @

Capacitor for setting
the Hall input level

1
| VReG | Gihe L 1 and preventing VREG
]

oscillation
See P. 20/24.

I ~01uF)
N .

FGsout 01uF

[ Halavp IE

01uF

Pre DRIVER

0.1uF
®

L] Capacitor for the protection
“#\ between the output FET
drain and source

See P. 20/24.

Resistor for setting FG
amplifier gain and the
capacitor for the filter
See P. 20/24.

RDS035L03

Capacitor, resistor External constant for gﬁgsg I(t:%rr’;g:aﬁztatlt?(?nﬂc;? Sézféotrhfrcu”em \(/)oLIlttgué gate
fc‘;rafgg"giﬁnh,f setting PWM frequency L"Jﬁ;’;‘j i&"ﬁ,‘zﬁﬁ‘.’éf - limit stapiﬁzation
See P. 21/24 See P. 20/24. e 4 and 21/24. See P. 20/24 See P 21/24
Fig. 12 BD6680FS Block Diagram
BA6680FS pin function
No. | Pin name Function No. | Pin name Function
1 GND GND pin 17 HV+ Hall signal input pin
2 CL Limit pin 18 HV- Hall signal input pin
3 UHG U-phase high-side FET gate pin 19 HW+ Hall signal input pin
4 ULG U-phase low-side FET gate pin 20 HW- Hall signal input pin
5 VHG V-phase high-side FET gate pin 21 FGin+ |FG input + pin
6 VLG V-phase low-side FET gate pin 22 FGin- |FG input - pin
7 WHG W-phase high-side FET gate pin 23 FGout |FG output pin
8 WLG W-phase low-side FET gate pin 24 FGsout |FGs output pin
9 VCC VCC pin 25 DEC Deceleration signal input pin
10 OosC Oscillator pin 26 ACC Acceleration signal input pin
11 VG Boost pin 27 RCP CPout current control pin
12 CP2 CP2 pin 28 CPout | Charge pump output pin
13 CP1 CP1 pin 29 Pref PWM control signal input pin
14 VREG |VREG pin 30 Rfe Cfe current control pin
15 HU+ Hall signal input pin 31 Cfe PWM frequency control pin
16 HU- Hall signal input pin 32 CNF Phase compensation pin
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2)BD6761FS ®

Capacitor for setting
VG current capacity
Output FET gate
voltage stabilization Lpin 32pin - | See P. 20/24.
resistor [
See P. 21/24. oo o I| Too1u
—'\ | OOLuF~01uF)
® B [ Capacitor for VCC pin
} . cP1 BOOSTER Ve I.Ll O1uF noise elimination
Capamltor, diode for the i See P. 20/24.
protection between the - ™,
output FET drain and [ — REGURATOR o |
source ; HeE— 105v — vee 1 FGSOUT pull-up
See P. 20/24. N Mos : : = resistor
NI R t 10uF 77| seep 22124,
01ufF| |= J w REGURATOR - I A
L e H Zm I
N 1 > 10kQ
! - o (1m~1oomlij Resistor for setting FG
: — FGoUT — ~ ~ ~ T~ &~ amplifier gain and the
= - - c2 capacitor for the filter
a © | gako, 30" See P. 20/24.
— ° FGIN- !
@

Capacitor for preventing
VREG oscillation
See P. 20/24.

=

<+
4
L ¥

Resistor for setting
the current limit
See P. 20/24.

R1
200Q(200Q ~1kQ)

COMP o
N ’ N @
H cPout H o.ozzu}'E N
M ! = | For setting Hall
1

- Ica .
| 0.33uF 100kQ input level
1

TORQUE
e E:—Mﬁk ' See P. 20/24.
100kQ ]
T Voo .
CURRENT ®
SENSE AMP \

[Py AA quagigh

10,033, F
_ 1001 uF~0.1uF)

CL voltage smoothing
low pass filter
See P. 20/24.

—— ACC ~ Capacitor, resistor for
Capacitor for setting CSC;:E 22[2'}? ;r:lﬁzaharge pump
the peak hold : .
See P. 20/24. o DEC
®
s SLEW | |
RATE | | SHORT ER Capacitor for setting the
< DETECT BRAKE | J phase compensation
0“;4_' See P. 21/24.

Capacitor for Hall
noise elimination
See P. 20/24.

1000pF (500pF~2000pF) | (8)
TN

©
[l
. TRAIANGLE E_| |'E : :J External constant for
I

]
WAVE | —| setting PWM frequency
]

GENERATOR . See P. 20/24.
FE

1

17pin 50k
(50kQ ~100kQ)

o
v
I
0

Fig.13 BD6761FS Block Diagram

BD6761FS pin function

No. | Pin name Function No. | Pin name Function
1 GND GND pin 17 RFE CFE current control pin
2 CP1 CP1 pin 18 CFE PWM frequency control pin
3 UHG U-phase high-side FET gate pin 19 CNF Phase compensation pin
4 ULG U-phase low-side FET gate pin 20 F/IR Forward/reverse rotation switching pin
5 VHG V-phase high-side FET gate pin 21 DEC Deceleration signal input pin
6 VLG V-phase low-side FET gate pin 22 ACC Acceleration signal input pin
7 WHG W-phase high-side FET gate pin 23 RCP CPOUT current control pin
8 WLG W-phase low-side FET gate pin 24 CPOUT Charge pump OL.JtpUt/. .
9 CL Motor current detection pin Torque control signal input pin
10 PH Peak hold pin 25 VREG |VREG pin
11 HU+ Hall signal input pin 26 FGIN+ | FG input + pin
12 HU- Hall signal input pin 27 FGIN- FG input - pin
13 HV+ Hall signal input pin 28 | FGOUT |FG output pin
14 HV- Hall signal input pin 29 | FGSOUT |FGS output pin
15 HW+ Hall signal input pin 30 VCC VCC pin
16 HW- Hall signal input pin 31 VG Boost pin
32 CP2 CP2 pin
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3)BD6762FV
)

@

RF voltage smoothing low

pass filter
See P. 20/24.

Capacitor for setting VG
current capacity

Resistor for setting the
current limit
See P. 20/24.

between the output FET
drain and source
See P. 20/24.

Capacitor for the protection

CLK

GENERATOR BOOSTER - f2
1
I
I
I
!
|

See P. 20/24.

0.01uF (0.01 u@«O.l uF)

Capacitor for VCC pin
noise elimination
See P. 21/24.

Speed lock
detection pull-up
resistor

Capacitor for the

Output FET gate voltage

stabilization resistor
See P. 21/24.

REGURATOR

@

Capacitor for preventing
VREG oscillation
See P. 20/24.

TRAIANGLE
WAVE

vco

GENERATOR

®

PWM frequency external
constant
See P. 20/24.

®

For setting Hall input level

See P. 20/24.

®

Capacitor for Hall noise

motor lock detection
time
See P. 21/24.

Integration amplifier
external constant
See P. 21/24.

PHASE  COMP

I DIVIDER l

@
-5 LPF external constant
See P. 21/24.
W

1c90.33uF_ R7.2kl

o] <A

FGSOUT pull-up resistor |

1kQ ~100k

1OKQ

HALL AMP

Resistor for setting FG
amplifier gain and the

capacitor for the filter

e it N P M
2 e o Em R
For setting Hall input level R2$ 2k (1kQ ~5kQ)
See P. 20/24. o
Fig.14 BD6762FV Block Diagram
BD6762FV pin function
No. Pin name Function No. Pin name Function
1 GND GND pin 21 ST/SP Start/Stop pin
2 RF Motor current detection pin 22 FR Forward/reverse rotation switching pin
3 UHG U-phase high-side FET gate pin 23 SB Short brake pin
4 U Protection pin for U-phase high-side FET GS breakdown voltage 24 120/SL 120°/slope switching pin
5 ULG U-phase low-side FET gate pin 25 FGIN+ FG amplifier input + pin
6 VHG V-phase high-side FET gate pin 26 FGIN- FG amplifier input - pin
7 \% Protection pin for V-phase high-side FET GS breakdown voltage 27 FGOUT FG amplifier output pin
8 VLG V-phase low-side FET gate pin 28 FGSOUT | FGS output pin
9 WHG W-phase high-side FET gate pin 29 CLKIN Reference CLK input pin
10 w Protection pin for W-phase high side FET GS breakdown voltage 30 LPF VCO system loop filter connection pin
11 WLG W-phase low-side FET gate pin 31 POUT PLL output pin
12 VREG Internal power supply 5 V output pin 32 DOUT Speed discriminator output pin
13 CFE PWM frequency control pin 33 INTIN Integration amplifier input pin
14 RFE CEF charge/discharge current control pin 34 INTOUT | Integration amplifier output pin
15 HU+ Hall signal input pin 35 LP Motor lock protection time setting pin
16 HU- Hall signal input pin 36 LD Motor rotation number lock detection pin
17 HV+ Hall signal input pin 37 VCC VCC pin
18 HV- Hall signal input pin 38 VG Step-up voltage output pin
19 HW+ Hall signal input pin 39 CP2 Capacitor connection pin (to CP1)
20 HW- Hall signal input pin 40 CP1 Capacitor connection pin (to CP2)
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@!/0 Logic

1)BA6680FS
Output state
Input conditions High-side FET gate Low-side FET gate
voltage voltage
Pin No. 15 16 17 18 19 20 3 5 7 4 6 8
HU+ HU- HV+ HV- HW+ HW- UHG VHG WHG ULG VLG WLG
Condition 1 L M L M H M L H L L L H
Condition 2 L M H M H M H L L L L H
Condition 3 L M H M L M H L L L H L
Condition 4 H M H M L M L L H L H L
Condition 5 H M L M L M L L H H L L
Condition 6 H M L M H M L H L H L L
<Input conditions>  <Output criteria>
Hall input voltage High-side FET gate voltage
H:1.3V L=1V, VG-1V=H
M: 1.2V Low-side FET gate voltage
L:1.1Vv L=1V,9V=H
2)BD6761FS
Forward rotation (F/R=Low)
Input conditions Output state
Pin No. 15 17 19 3 5 7 4 6 8
HU+ HV+ HW+ UHG VHG WHG ULG VLG WLG
Condition 1 L M H H H L L L H
Condition 2 L H H H PWM L L PWM H
Condition 3 L H M H L L L H H
Condition 4 L H L H L PWM L H PWM
Condition 5 M H L H L H L H L
Condition 6 H H L PWM L H PWM H L
Condition 7 H M L L L H H H L
Condition 8 H L L L PWM H H PWM L
Condition 9 H L M L H H H L L
Condition 10 H L H L H PWM H L PWM
Condition 11 M L H L H L H L H
Condition 12 L L H PWM H L PWM L H
Reverse rotation (F/R=High)
Input conditions Output state
Pin No. 15 17 19 3 5 7 4 6 8
HU+ HV+ HW+ UHG VHG WHG ULG VLG WLG
Condition 1 L M H L L H H H L
Condition 2 L H H L PWM H H PWM L
Condition 3 L H M L H H H L L
Condition 4 L H L L H PWM H L PWM
Condition 5 M H L L H L H L H
Condition 6 H H L PWM H L PWM L H
Condition 7 H M L H H L L L H
Condition 8 H L L H PWM L L PWM H
Condition 9 H L M H L L L H H
Condition 10 H L H H L PWM L H PWM
Condition 11 M L H H L H L H L
Condition 12 L L H PWM L H PWM H L
<Input conditions> < Output criteria>

Hall input voltage

H: 3.05V
M: 3.0V
L: 2.95V

High-side FET gate voltage
L=1V, VG-1V=H
Low-side FET gate voltage
L=1V,9V=H
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ACC, DEC

Input conditions Output state
. 21 22 24
Pin No. Short brake
DEC ACC CPOUT
Condition 1 H H OPEN OFF
Condition 2 H L H OFF
Condition 3 L H L OFF
Condition 4 L L L ON

<Input conditions>
ACC, DEC input conditions
H:22Vv
L:0.8V
< Qutput criteria>
OCPOUT
RCP=13.5kQ, CPOUT=3V
High: Current outflow more than 140 . A from CPOUT pin
Low: Current inflow more than 140 i A to CPOUT pin
OPEN: CPOUT pin current -10 w ASICPOUT=10u A
(OShort brake function
On state
High-side FET gate voltage=1V
Low-side FET gate voltage=9V
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3)BD6762FV

Forward rotation (F/R=Low), 120° (120/SL=High)

Input conditions Output state
High-side gate Low-side gate Output
Pin No. 15 17 19 3 6 9 5 8 11 4 7 10
HU+ HV+ HW+ | UHG | VHG | WHG | ULG VLG WLG U \ W
Condition 1 L L H L H L L L H M H L
Condition 2 H L H L H L H L L L H M
Condition 3 H L L L L H H L L L M H
Condition 4 H H L L L H L H L M L H
Condition 5 L H L H L L L H L H L M
Condition 6 L H H H L L L L H H M L
Reverse rotation (F/R=High), 120° (120/SL=High)
Input condition - - OUtpl_Jt state
High-side gate Low-side gate Output
Pin No. 15 17 19 3 6 9 5 8 11 4 7 10
HU+ HV+ HW+ | UHG VHG | WHG | ULG VLG WLG U \ w
Condition 1 L L H L L H L H L M L H
Condition 2 H L H H L L L H L H L M
Condition 3 H L L H L L L L H H M L
Condition 4 H H L L H L L L H M H L
Condition 5 L H L L H L H L L L H M
Condition 6 L H H L L H H L L L M H
ST/SP Mode
OPEN or High Standby
L Operating mode
<Input condition>
Hall input voltage H 2.0v
M 1.5V
L 1.0v
HU-, HV-, HW- M
< Output criteria>

High-side FET gate voltage
Low-side FET gate voltage

(L=1V, 9v=H

: L<output (U, V, W) + 1V, VG - IVZH
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@Timing chart

1)BA6680OFS

Hall signal

TN %\:\i P | Hysteresis width
H1=H1*-H1 Py I Cl— Dk e Y
i TN ST T T TR T Ty _1
L N N\ LA
I } oo
NG iy Vo A
H=H2'-H2 —E NS s
. s
I L
. |
H3=H3"-H3" SR I D =
I .
; P
) -
N 1 & Switching by PWM
UHG ' '
VHG Vo
WHG ;
uLG N 0 Vo
vie i 4 I i | HEH I i |_
T
Ly
WLG ﬁ—: Vo I_g_' L |_
T T A

Fig.15 BA6680FS 1/0O Timing Chart

2)BD6761FS

Hall signal

SINU

SINV

SINW

Forward rotation
UHG

ULG
VHG
VLG

WHG

WLG
Reverse rotation
UHG

ULG
VHG
VLG

WHG |
WLG |

HU+

:

!
"

AR\ EAN AV
RN AN RVAA

(BB RVAVANS

LINLATTYAT I

]

Fig.16 BD6761FS 1/O Timing Chart

— . . Triangular waveform amplitude

SINU, SINV, and SINW are the internal IC signals synthesized by the Hall amplifier.

3)BD6762FV

Hall signal

HU+
HU-
HV-
HV+

HW-
HW+

LAY
AV L
LAY
VLA
AV L
LAY
LAY
VLA
AV L
LAY
VLA
AV

[.\

120°
UH

uL

VH

VL

WH

WL
120° slope
UH

uL 7 N 7 N
VH 4 : \ |
VL M N |/| Y|
WH H H .
wo__ N 7N 7

Fig.17 BD6762FV I/O Timing Chart
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@!/0 Circuit diagram
1)BA6680OFS
(OHigh-side gate

OLow- side gate OHall input OBooster
VREG2 VREG2
UHG (pin3) 06Q 1kQ 1kQ
VHG (pin5) ULG (pin4) (pin13) (pinl2)
WHG (pin7) VLG (pin6)
WLG (pin8)
100kQ HU+ (pin15) HU- (pin16)
HV+ (pin17)  HV- (pin18)
HW+ (pin19) HW- (pin20)
(plnll)
Oo0scC OPWM comparator ORC, Rfe pins
VREG VREG
j\%i—ﬁl_é_?— 1kQ 13kQ 15kQ
- 10kQ
. Cfe (pin31) Pref (pin29)
OSC (pin10) RCP (pin27) Rfe (pin30)
(OACC, DEC pins OCPout pin OCurrent limit
VREG (pin14)
VREG
30kQ 1kQ
CPout (pin28) CL (pin2)
10kQ
DEC (pin25)
ACC (pin26)
CNF (pin32)
(OFG amplifier input (OFG amplifier output (OFGsout pin
VREG )
FGsout (pin24)
30Q
) 1kQ 1kQ )
FGin+ FGin- 300
(pin21) (pin22) FGout
(pin23)
2)BD6761FS
(OHigh-side gate OLow-side gate (OHall input
VREG 10.5V vce vce
VG Ve
_°| vce
_‘1 HU+ (pin11) HU- (pin12)
oin3) HV+ (pin13) HV- (pin14)
UHG (pin3 . HW+ (pin15) HW- (pin16)
. ULG (pin4)
—E L4 e =[] wcim
100kQ 00k SLC (Ping)
OBooster (OCFE pin (OCPOUT pin
VREG 8.5V vee VREG _V<F>€EG
VREG
é 1kQ
300 PL CcP2 5kQ 5kQ
2) (pin32
- (Gin2) (pin32) e
30Q vce
CFE ? e
VG b i
(pin3) (pin18) CPOUT (pin24)
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(ORCP, RFE pins

VREG VREG vce
33kQ 44kQ
vce vce
ACC (pin22)
26kQ 300 16kQ 30Q DEC (pin21) <
F/R (pin20)
RCP RFE
(pin23) (pin17) < > |_
(OPeak hold (OCurrent sense amplifier OCurrent limit
vee vce
7 VREF
200Q 200Q
CL (pin9) o PH
PH (pin10)
(pin10)
PH
vce (pin10)
<
CNF
(pin32)
OFG amplifier input OFG amplifier output OFGSOUT pin
VREG
<o
30Q
8.1k FGSOUT
FGIN- 30Q Vee (pin29)
(pin27)
FGOUT
(pin28)
3)BD6762FV
ORF pin QOUHG, VHG, WHG, U, V, W pins QULG, VLG, WLG pins
VG VG
1kQ
vee UHG, VHG, WHG
—q (pin3, 6, 9) 10.5v VCC
{1
A —|
RF
(pin2) 1kQ 70kQE VG ULG, VLG, WLG
(pin5, 8, 11)
£80 k 14k Q [VRYAY
% (pin4, 7, 10)
. . % |
OCFE pin ORFE pin OST/SP, FR, SB, 120/SL
VREG VREG
(o] 5v O—¢
5kQ 5kQ vce
Z41k0 < 100k
N |
_ﬂi’ vee b4
) 29%ka STISP(pin21) 5K
> 30Q FR(pin22)
5kQ% 5kQ 5kQ 30Q SB(pin23)
RFE 120/SL(pin24)
(pin13) (pin14)
O HU+, HV+, HW+, HU-, HV-, HW- pins OFGIN+, FGIN- pins
VREG VREG  VREG VREG VREG  VREG

HU+(p!n15) FGIN+
HV+(pinl7) -
HW+(pin19) (pin25)

OACC, DEC, FR

vCcC \l/ ; \l/ \l/ vCcC
5kQ 5kQ HU-(pin16)
HV-(pin18)
HW-(pin20)
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pins
VREG

vCcC vcC
yoglh gl i
200Q 200Q
FGIN-
(pin26)



OCLKIN OFGIN+, FGOUT pins

5V0—4
VCC VREG O—¢ 15k Q
S50k Q
300
2000
30Q)
£ 2000
CLKIN 5kQ vee vee
(pin29) % 15kQ
. {1
FGOUT FGIN+
(pin27) (pin25)

O FGSOUT pin OLPF pin OPOUT, DOUT pins
VREG 5v 5V
—d vce
v —
FGSOUT
(pin28) 300 30Q
1kQ POUT(pin31)
DOUT(pin32)
30Q vce 30Q
20kQ
- —
LPF
(pin30)
O INTIN pin OINTOUT pin %\mc
VREG
[ NTouT
VREG VREG i (pin34)
VREG

1kQ

VCC
(pin33) INTIN
90Q VREG
VREG

1kQ
INTOUT

OLP pin (OLD pin
VREG

5kQ 5kQ 5V

LD(pin36)
vCC
100kQ

5kQ% 5kQ = 5K0 900
% % % "
LP

(pin35)

O VG, CP2, CP1 pins

vCcC

vCC
8.5V,

CP1 CcP2
(pin40) (pin39)
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@IC Operation

1) Hallinput and output

The hall amplifier shapes the hall input signal to generate the drive signal.

This drive signal is amplified in the predriver block and the gate voltage is output for N-channel MOS FET.
2) PWM operation

PWM oscillating frequency is determined by the triangular waveform frequency which is set by the external constant.
This triangular waveform voltage and the listed voltage in the following chart are compared to perform PWM drive.

Cfe, CFE pin Frequency )
Rfe, RFE Cfe, CFE ) Comparison voltage
charge/discharge current | (Typ.)

BA6680FS 50k Q 100pF 0.4V/IR 15.5kHz Pref

Drive signal shaped by the hall
BD6761FS 50k Q 1000pF 1.6VIR 16.5kHz .

amplifier

Integration amplifier output pin
BD6762FV 20kQ 1000pF VRFE/R 16kHz voltage

3) Boost circuit (step-up circuit) (common)
BAG6680OFS generates the triangular waveform by connecting a capacitor (COSC = 100pF: Frequency = 95 kHz) between the OSC
and GND pins. BD6761FS (Frequency = 62.5 kHz) and BD6762FV (Frequency = 125 kHz) generate the triangular waveform by the
internal free-run oscillator and the rectangular waveform at CP1. When a capacitor is connected between CP1 and CP2, and VG and
GND, the step-up voltage is generated at VG pin. In this case, set VCC so that VG does not exceed the absolute maximum ratings

(36 V).
Triangular waveform oscillating Charge pump voltage (VG pin voltage)
frequency
BAG680FS 95kHz(COSC=100pF) VCC+7V
BD6761FS 62.5 kHz VCC+6V
BD6762FV 125 kHz VCC+6.7V

4)  FG amplifier (common)
Set the FG amplifier gain so that the FGOUT pin is within the range of high and low output voltage and the amplitude is higher than
the hysteresis width (250 mV: max) of the HYS ampilifier.
FGSOUT pin is an open collector which requires a resistor to the supply line. Voltage higher than 36 V must not be applied to the
FGSOUT pin.

5) ACC, DEC circuits (BA6680FS, BD6761FS)
When a resistor is connected to the RCP pin and the low voltage is input to the ACC pin, the current flows out from the CPOUT pin.
When the low signal is input to the DEC pin, the current flows in to the CPOUT pin. Furthermore, when the ACC pin and DEC pin both
set to low, the current flows in to the CPOUT pin. This current can be converted to the voltage by connecting a filter between the
CPOUT and GND pins.
The voltage generated at the CPOUT pin controls the PWM's on-duty and maintains the constant motor rotation by inputting the
controlled signal to ACC and DEC pins.

6) Current limit operation
The CL voltage (BA6680FS, BD6761FS) and RF voltage (BD6762FV) become the current limit voltage and the current limit circuit
limits PWM on_dutty. It also turns off the current limit circuit (current limit clear) at the peak of PWM triangular waveform and makes
the current flow again. Output current lomax at this time are shown in the table.

Current limit current
BA6680FS lomax=0.38/RNF [A]
BA6761FS lomax=0.48/RNF [A]
BA6762FV lomax=0.26/RNF [A]

7) Preventing low-side and high-side switch overlapping (BD6761FS, BD6762FV)
When the low-side gate voltage becomes high while the high-side gate voltage is low, or vice versa, a prevention delay time is
provided with t=3.2 ps (TYP value). When the input capacity of external FET is C and the gate connection resistor is R, set R to
satisfy the following equation:

1.8u

CcC=
10x (24+R)

Note: Confirm by testing on the actual system.
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8)

9)

High-side gate

Low-side gate

— —>' — —! l— —

+— —

1
1
I
I

t t t t

Fig.18 High/Low-side Simultaneous On Prevention Timing Chart

Short brake (BD6761FS and BD6762FV)

BD6761FS operates the short brake action with the ACC and DEC pins set to low, while BD6762FV does so with the SB pin set to
OPEN or high. At the time of short brake, the high-side gate is turned off and the low-side is turned on. At the time of short brake
operating, the current flows to the output FET, which is set by the motor's counter electromotive voltage and coil impedance. Since
this current does not flows through the overcurrent protection (current limit) detection resistor, the overcurrent protection does not
operate as the IC operates. Therefore, the current must not exceed the output FET rating.

Forward/reverse rotation circuit (BD6761FS and BD6762FV)

Forward /reverse rotation of motor can be switched according to the FR pin input conditions. Logics of the hall input and output
conditions according to the FR pin input conditions are shown in the 1/O conditions table (P.12/24). If the FR pin is switched during the
motor rotation, when the prevention circuit in the IC operates, the feed through current does not flow. However, since the motor
current flows toward the power source due to the electromotive force, the voltage may be raised if the power source does not have
the power supply voltage absorption ability. Examine the capacitor characteristics between the power supply and ground sufficiently.
Power supply voltage and step-up voltage must not exceed the absolute maximum ratings. When the physical measures are taken,
such as increasing the capacitor value which is connected between the power supply and ground, characteristics must be monitored
prior to use.

10) Start/stop circuit (BD6762FV)

When the ST/SP pin is in the sate of OPEN or high, IC is on standby. In standby mode, some circuit operations are turned off to
reduce the current consumption.
When the ST/SP pin is in the state of low, the IC operates.

11) Low voltage protection circuit (BD6761FS and BD6762FV)

An IC with a built-in low voltage protection circuit. When VCC becomes lower than 11.5 V (Typ.), the high-side and low-side gates are
both turned off and turn the coil off. Protection off voltage is 12.0 V (Typ.) and hysteresis width is 0.5 V (Typ.).

Since the motor locking protection detection circuit operates in BD6762FV during the low voltage protection operation, if the low
voltage protection operating time becomes longer than the motor locking protection detection time, the operation moves to the motor
locking protection operation after the low voltage protection operation.

12) Built-in 120° slope PWM logic (BD6762FV)

It is possible to perform 120° drive by setting 120/SL pin to OPEN or making high. 120° slope drive is possible by setting the 120/SL
pin to OPEN or making high. Low noise design is realized by reducing the electromagnetic sound generated at the time of phase
switching by means of gradually changing the output PWM on-duty during 120° slope energization. However, at the time of startup or
the hall input frequency is lower than about 3 Hz (Typ. value), it becomes 120° drive. When the hall input frequency is more than
about 3 Hz (Typ. value) and the rise of hall U-phase is detected 7 times, it switches to the 120° slope drive.
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13) Servo circuit (BD6762FV)
- Frequency multiplication circuit (Dividing period) (BD6762FV)

An IC with a built-in the frequency multiplication circuit.

Servo circuit is composed of the feedback loop as shown in the diagram and flows in/out the current (22 i A: Typ.) to the LPF pin (30
pin) by detecting the phase difference between the CLKIN pin (29 pin) and the frequency dividing unit output FCOMP. The phase
difference signal output to the LPF pin (30 pin) is smoothed by the filter which is connected at the IC external of the LPF pin (30 pin)
and this voltage is input to the VCO (Voltage control oscillation circuit) to determine the frequency for the internal signal FVCO. Since
the dividing ratio of this frequency dividing unit is set to 1024, the relation of:

FVCO[Hz]=1024 - FCOMP[HZ],
can be obtained. The FCOMP and CLKIN have the same frequency according to the feedback loop as shown in the following

diagram. Therefore the multiplied frequency of 1024 times of FCOMP or CLKIN is acquired as the FVCO frequency.

CLKIN LPF
Phase comparator I

Frequency dividing VCO (Voltage control
FCOMP unit (1024 dividing) oscillation circuit)
FVCO

- Speed discriminator (BD6762FV)
The FGSOUT signal (28 pin), which detects the motor rotation speed and the reference clock in the IC, are compared and the
acceleration/deceleration signal is output to the DOUT pin (32 pin). Reference clock is the signal (FVCO) that the CLKIN signal (29
pin) is multiplied by 1024. When the FG period is short to the reference clock period, it is determined that the motor revolution speed
is too fast and the difference from the reference clock period is output to the DOUT pin as the deceleration command. When the FG
period is long, the difference is output as an accelerating command.

- PLL (BD6762FV)
Phases of the FGSOUT (28 pin) signal, which detected the motor revolution speed and the CLKIN (29 pin) input from the external are
compared, and if the FG phase leads to CLKIN (28 pin), the difference is output as the deceleration command. If the FG phase lags,
the difference is output as the acceleration command.

- Integration amplifier (BD6762FV)
Speed error of the reference clock, which is obtained in the speed discriminator block and the FG signal, and the phase difference
signal of the CLKIN acquired in PLL block and the FG are integrated together and smoothed to become the DC voltage. This
smoothed signal determines the PWM on-duty.

14) Speed lock detection circuit (BD6762FV)
When the motor speed is within +6.25% range to the CLKIN signal (29 pin), L is output to the LD pin (36 pin) output.
Since the LD pin (36 pin) has the open/drain output format, use as it is pulled up to the power supply with the resistor (100k Q). At this
time, pay attention so that the voltage more than 36 V is not applied to the LD pin.
15) Motor locking protection (BD6762FV)

The motor locking protection circuit determines when the motor is in the locking condition. When the motor speed is not in the lock
range (preset value: +6.25%) and the motor locking detection time T,p elapsed, the high-side and low-side output gates are both
turned off.
Motor locking protection can be cleared by making the condition Low, after setting the ST/SP pin or the SB pin to OPEN or making
high. Motor locking detection time Tp is determined by the capacitor C7 which is connected to the LP pin and the count number CLP
(preset value: 96) of the internal counter.

Tp=2X10°XC7XCLP [S]
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@Selecting application components

Design method

Design example

@Output FET
This IC is the predriver for high-side and low-side N-channel MOS
FET drive. Select the FET with the required current capacity to
drive the motor.

Recommended FET RDS035L03 (A)

@Diodes (BD67861FS)
Diodes are required to protect between the gate and source of
output FET.

Recommended diode 1SS355
Insert the diode in the direction from high-side FET source to
the gate side (in the forward direction).

(®Protection capacitor between the output FET drain and source
Check the operation so that the voltage between the output FET
drain and source does not exceed the absolute maximum ratings
due to the fluctuation of VCC at the time of PWM driving and then
set the value.

A value of 0.01 x to 0.1 u F is recommended.

A value of 0.1 . F is appropriate for the capacitance.

Insert the capacitor between the output FET drain and source.
(Position at the close point to FET as much as possible.)

@VB current capacitance capacitor

Current capacity from VG changes according to the capacitance to
be connected. However, if the capacitance is too large, the
following action is delayed when VCC starts up, and the magnitude
relation becomes VCC > VG. Typically, should be VCC < VG and
the large current may flow in internal block circuits and result in
damaging the circuits. When VG is directly supplied from the
external block without using the internal circuits, disconnect the
capacitor between CP1 and CP2, and connect the 20kQ resistor
(for noise reduction) between CP1 and ground to use.

A value of 0.01 uF is appropriate for the capacitor between
CP1 and CP2

(A value of 0.01 u F 0.1 w F is recommended.)

A value of 0.1 u F is appropriate for the capacitor between VG
and VCC.

®PWM frequency
PWM frequency can be adjusted by the capacitance and
resistance to connect. When the frequency is high, the heat
generation increases due to switching loss. When the frequency is
low, it enters audible range. Check the operation with the actual
product and determine the constant.

The following constants are appropriate:

BAG6680FS Cfe=100pF, Rfe=50kQ, fo=15.5kHz(TYP.)
BD6761FS Cfe=1000pF, Rfe=50kQ, fo=16.5kHz(TYP.)
BD6762FV Cfe=1000pF, Rfe=20kQ, fo=16.0kHz(TYP.)

®Hall input level
The current value to feed to the hall element changes by changing
the resistance and the amplitude level of hall element.
Amplitude level increases when the resistance value is chosen
smaller by considering the noise affect. Pay attention to the hall
input voltage range. BA6680FS (1.0V to 4.9V), BD6761FS (1.5V to
4.1V) and BD6762FV (0V to 3V)

Connect to the transistor base via 1kQ resistor (base current
limit) from the VREG pin. Connect the transistor collector to
VCC, the emitter to the hall element via R1. Connect the ground
side of hall element to the ground via R2.

A value of 200Q to 1kQ is recommended. A value of 200Q is
appropriate. When connecting to the VCC side directly with R1,
values of R1=5kQ and R2=2kQ are appropriate.

@VREG
VREG which is the internal voltage output pin drives the circuits in
IC. Connect the capacitor to stabilize it.

A value of 0.01 w F to 0.1 « F is recommended. A value of 0.1 u
is appropriate.

@®Current limit
The current flowing to FET can be controlled by setting the
resistance value. Determine the constant according to the motor
specifications.

Following equation shows the current value:

BA6680FS  lomax=0.38/RNF [A]
BD6761FS  lomax=0.48/RNF [A]
BD6762FV  lomax=0.26/RNF [A]

©@OSC frequency (BA6680OFS)
Triangular waveform is formed by the capacitance to connect.

A value of C=100pF and Frequency=95kHz (Typ.) is
appropriate.

(@Hall input noise
Insert capacitors between the hall phases in order to eliminate the
hall input noise due to the effect by the pattern routing design.

A value of 0.01 u F is appropriate for the capacitor to be
installed between the hall phases.
A value of 0.01 x F to 0.1 « F is recommended.

@CL (RF) voltage smoothing low pass filter
Smooth the CL (RF) voltage which has PWM noise through the low
pass filter.

A value of C = 470pF and R=1kQ is appropriate for the low
pass filter.

For the external constant, since the impedance is high, make
sure to design the pattern with the shortest circuit route so that
the circuit is hard to be affected by noise.

@FG AMP constant setting
FG AMP gain: GFG is the ratio of R1 and R2 calculated by the
following equation:
GFG=20log R2/R1 [dB]

Set up the gain so that the FGOUT amplitude is large enough to
the hysteresis level of the hysteresis comparator and it cannot be
clamped by the high and low output voltages (VFGOH and
VFGOL).

R1 and C1 form a high pass filter and R2 and C2 form a low
pass filter. Each cut off frequency; fupr and gpr is determined by
the following equation:

fupr=1/2 £ R1C1, fpe=1/2 1 R2C2

Set the value so that the main signal from PG by the motor is
not attenuated but the unnecessary noise.
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Design method

Design example

Phase compensation capacitor (BA6680FS, BD6761FS)
Phase compensation is performed in the output of the CS amplifier.
The capacitance value should be selected according to the servo
constant, and proper motor operation should be confirmed. When
the capacitance is large, the 1/0 response becomes bad. When it is
small, the output can easily oscillate.

A value of 0.001 . F to 0.1 i F is recommended.
A value of 0.001 i F is appropriate for BA6680FS.
A value of 0.1 u F is appropriate for BD6761FS.

@@VCC pin
Set up the capacitance for the stabilization and noise reduction on
the power line.

A value of value 1 ©F to 10 u F is recommended.
A value of 10 u F is appropriate.

(®Charge pump filter (BA6680OFS)
Filter composed of C3, C4 and R3 smoothes the current pulses
output from the CPOUT pin and converts it to DC.
This impedance Z is shown by the following equation:

_ C4 S+w2
Z2=R3X—c3cq X [ S ]
S |1+
w1

When the pole frequency is set to fP1 and fP2, they are:
fP1=w /2 £=1/2 £ (C3//IC4)R3
fP2=w /2 £ =1/2 w C4R3

Recommended values:

C3:0.01 uFto 0.1 uF; a value of 0.01 . F is appropriate.
C4:0.033 wF to 0.33 uF; a value of 0.1y F is appropriate.
R3:30kQ to 300kQ; a value of 100kQ is appropriate.

(©Output FET gate voltage stabilization resistor
When the noise is generated at the time of external MOSFET
on/off, due to the rise and fall speed of the IC output, insert the
resistor between the IC output and external MOSFET gate.

Establish R so that the simultaneous on prevention time does
not exceeded as shown in #7. Output simultaneous on
prevention circuit in P.17/24 Operating Explanation.

Avalue of R=0Q is appropriate.

(@Peak hold setting capacitor (BD6761FS)
Charges the peak hold on the voltage at the current detection pin
CL.

A value of 0.33 i F is appropriate.

(@®Motor locking detection time setting capacitor (BD6762FV)
Motor locking detection time Ty is determined by the capacitor C7
which is connected to the LP pin and the count number CLP
(Preset value: 96) of the internal counter. The T,p is shown by the
following equation:
TLP=2X10°X C7 X 96

A value of 0.22 i F is appropriate.

(9Integration amplifier constant setting (BD6762FV)
Speed discriminator side current value ID is shown by | Ip |
=2.5/R4 and the PLL side current value IP is shown by | Ip |
=2.5/R5.
Therefore, the current I,y which flows in the integration AMP input
pin INTIN is shown by In=Ip+lp.
The larger the |y is, the higher the integration amplifier gain
becomes.
Gains of the speed discriminator and PLL can be set by adjusting
R4 and R5.
Gain G is shown by the following equation:

R c6 Stw,
C="Rairs X cs+ce X S
S 1+ w1

When the pole frequency is set to fP1 and fP2, they are:
fP1=w1/2 £ =1/2 7t (C5//C6) X R6
fP2=w2/2 £=1/2 £ C6R6

Recommended values:

R4:10kQ to 40kQ; a value of 20 kQ is appropriate.

R5: 300kQ to 3MQ; a value of 1 MQ is appropriate.

R6: 100kQ to 500kQ; a value of 220 kQ is appropriate.
C5:0.01 uFto 0.1 uF; a value of 0.047 u. F is appropriate.
C6: 0.033 wFto 1.0 u F; a value of 0.47 u F is appropriate.

@LPF external constant (BD6762FV)
Filter composed of C8, C9 and R7 smoothes the current pulses
output from the LPF pin and converts it to DC.
This impedance Z is shown by the following equation:

_ co S+ws
Z=RIX—cg cg X [ S ]
S |1+
w1

When the pole frequency is set to fP1 and fP2, they are:
fP1l=w /2 t=1/12 £ (C8/ICO)R7 fP2=w,/2 x=1/2 x COR7

Recommended values:

C8: 0.1 uF to 0.6 uF; avalue of 0.33 y F is appropriate.
C9: 0.1 uF to 0.6 uF; a value of 0.33 i F is appropriate.
R7:0.5kQ to 10kQ; a value of 2kQ is appropriate.

3 Setting values in these materials are only for reference. Actual set may change its characteristics due to the board layout, wiring and
components each type uses. Please perform the sufficient verification using the actual product for the field operation.
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@Operation Notes

1. Absolute maximum ratings
An excess in the absolute maximum ratings, such as supply voltage, temperature range of operating conditions, etc., can break
down the devices, thus making impossible to identify breaking mode, such as a short circuit or an open circuit. If any over rated
values will expect to exceed the absolute maximum ratings, consider adding circuit protection devices, such as fuses.

2. Connecting the power supply connector backward
Connecting of the power supply in reverse polarity can damage IC. Take precautions when connecting the power supply lines.
An external direction diode can be added.

3. Power supply lines
Design PCB layout pattern to provide low impedance GND and supply lines. To obtain a low noise ground and supply line,
separate the ground section and supply lines of the digital and analog blocks. Furthermore, for all power supply terminals to ICs,
connect a capacitor between the power supply and the GND terminal. When applying electrolytic capacitors in the circuit, note
that capacitance characteristic values are reduced at low temperatures.

4. GND voltage
The potential of GND pin must be minimum potential in all operating conditions.

5. Thermal design
Use a thermal design that allows for a sufficient margin in light of the power dissipation (Pd) in actual operating conditions.
6. Inter-pin shorts and mounting errors
Use caution when positioning the IC for mounting on printed circuit boards. The IC may be damaged if there is any connection
error or if pins are shorted together.
7. Operation in a strong electromagnetic field
Use caution when using the IC in the presence of a strong electromagnetic field as doing so may cause the IC to malfunction.
8. ASO
When using the IC, set the output transistor so that it does not exceed absolute maximum ratings or ASO.
9. Thermal shutdown circuit
The IC incorporates a built-in thermal shutdown circuit (TSD circuit). The thermal shutdown circuit (TSD circuit) is designed only
to shut the IC off to prevent thermal runaway. It is not designed to protect the IC or guarantee its operation. Do not continue to

use the IC after operating this circuit or use the IC in an environment where the operation of this circuit is assumed.

TSD on temperature [°C] (Typ.) Hysteresis temperature [°C] (Typ.)
BAG680FS 175 25
BD6761FS 175 35
BD6762FV 175 23

10. PWM drive
Voltage between the output FET drain and source may exceed the absolute maximum ratings due to the fluctuation of VCC at the
time of PWM driving. If there is the threat of this problem, it is recommended to take physical countermeasures for safety such as
inserting the capacitor between the VCC pin of FET and the detection resistor pin.

11. Testing on application boards
When testing the IC on an application board, connecting a capacitor to a pin with low impedance subjects the IC to stress.
Always discharge capacitors after each process or step. Always turn the IC's power supply off before connecting it to or
removing it from a jig or fixture during the inspection process. Ground the IC during assembly steps as an antistatic measure.
Use similar precaution when transporting or storing the IC.
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12. Regarding input pin of the IC

This monolithic IC contains P+ isolation and P substrate layers between adjacent elements in order to keep them isolated.
P-N junctions are formed at the intersection of these P layers with the N layers of other elements, creating a parasitic diode or
transistor. For example, the relation between each potential is as follows:

When GND > Pin A and GND > Pin B, the P-N junction operates as a parasitic diode.

When GND > Pin B, the P-N junction operates as a parasitic transistor.
Parasitic diodes can occur inevitable in the structure of the IC. The operation of parasitic diodes can result in mutual interference
among circuits, operational faults, or physical damage. Accordingly, methods by which parasitic diodes operate, such as
applying a voltage that is lower than the GND (P substrate) voltage to an input pin, should not be used.

Resistor Transistor (NPN)

Pin A B Pin B

Pin A

+ N AA 5 +
Nk I—I" PN Parasitic
* element lrl
P substrate P substrate

[T

. / GND GND GND
Parasitic element 7Jr Parasitic ele ent 7Jr

1

1
-4\ Parasitic
element

Other adjacent elements

Fig.31 Example of IC structure

13. Ground Wiring Pattern

When using both small signal and large current GND patterns, it is recommended to isolate the two ground patterns, placing a
single ground point at the ground potential of application so that the pattern wiring resistance and voltage variations caused by
large currents do not cause variations in the small signal ground voltage. Be careful not to change the GND wiring pattern of
any external components, either.
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@Selecting a model name when ordering

B | A 6 | 6| 8|0 F | S E | 2

I I I
ROHM model name Part number Package type Taping type
FS=SSOP-A32 E2=Reel-wound embossed taping
FV=SSOP-B40
SSOP-A32
<Dimension> <Tape and Reel information>
Tape Embossed carrier tape

Quantity 2000pcs

13.6+0.2

Directon| E2 . .
(The direction is the 1pin of product is at the upper left when you hold
reel on the left hand and you pull out the tape on the right han

of feed I 'on the left hand and Il out th he right hand

1.8+0.1 7.8+0.3

1pin Direction of feed
. Reel I —
(Umt:mm) 3When you order , please order in times the amount of package quantity.
<Dimension> <Tape and Reel information>
Tape Embossed carrier tape
Quantity 2000pcs
138202 Directon| E2 _ _
(The direction is the 1pin of product is at the upper left when you hold

of feed reel on the left hand and you pull out the tape on the right hand)

) Direction of feed
1pin 5
Reel
(Unit:mm) *When you order , please order in times the amount of package quantity.
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@ 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.
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The products listed in this catalog 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).
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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 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.

It is our top priority to supply products with the utmost quality and reliability. However, there is always a chance
of failure due to unexpected factors. Therefore, please take into account the derating characteristics and allow
for sufficient safety features, such as extra margin, anti-flammability, and fail-safe measures when designing in
order to prevent possible accidents that may result in bodily harm or fire caused by component failure. ROHM
cannot be held responsible for any damages arising from the use of the products under conditions out of the
range of the specifications or due to non-compliance with the NOTES specified in this catalog.

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

ROHM Customer Support System THE AMERICAS / EUROPE / ASIA / JAPAN

www.rohm.com Contact us : webmaster@ rohm.co. jp

TEL:+81-75-311-2121
FAX : +81-75-315-0172

Appendix1-Rev2.0
ROHM PP

Copyright © 2008 ROHM CO.,LTD. ROHM CO., LTD. 21 Sain Mizosaki-cho, Ukyo-ku, Kyoto 615-8585, Japan



http://www.rohm.com/corporate/support/america.html
http://www.rohm.com/corporate/support/europe.html
http://www.rohm.com/corporate/support/asia.html
http://www.rohm.com/corporate/support/japan.html
http://www.rohm.com
mailto:webmaster@rohm.co.jp

