““Hm TECHNICAL NOTE Ls:

System Motor Driver Series for CD / DVD Drive & Recorder /

System Motor Driver IC ree
for Half Height Drive(3 sensors)

BD7998EFS,BD7956FS/96EFV

@ Description

BD7998EFS, BD7956FS/96EFV are ICs developed for spindle motor, actuator coil, stepping motor and loading motor drive of the
desktop PC/DVD recorder. BD7998EFS is composed of 6¢h, while BD7956FS/96EFV is composed of 7ch, with a built-in channel for
the tilt motor drive.

The spindle and sepping use MOS FET to reduce power consumption and the actuator, tilt and loading driver use linear BTL drive
system to redduce noise.

® Features
1) The spindle motor driver achieves low noise by ROHM's own energizing method. (BD7956FS/96EFV)
2) PWM control method of the low heat type is adopted in the stepping motor driver.
3) The actuator, tilt, loading driver achieve low noise by using linear BTL drive system.
4) ON/OFF of loading and other channels, brake mode of spindle driver and standby mode are selectable by the two control terminals.
5) Built-in thermal-shut down circuit.
6) Built-in triangular wave generator.
7) Improved heat radiation efficiency utilizing HTSSOP package (BD7998EFS,BD7996EFV).

@ Applications
Optical disk equipments, such as desktop PC / DVD recorder ] Under solder | Lower ubber+ion plate
Radiate heat ®
Boards @I o
@ Absolute maximum ratings —
Parameter Symbotl Limits Unit surface board 1 back
ﬂ? HO0oD0s
POWER MOS power supply voltage SPVM1,2,SLRNF1,2 15#1 \ -
Preblock/BTL power block power supply voltage [ Vcc(SPVM_S)=SLVob,AVM 15 v
PWM control block power supply voltage Dvce 7 v About 2.7 W About 4.0 W
Power dissipation Pd 2.0#2 26#3 w
Operating temperature range Topr -35~85 °C
Storage temperature Tstg -55 ~ 150 °C

- - Copper foil 39.9% Copper foil 0%
#1 POWER MOS output terminals is contained

#2 PCB (70mm X 70mm X 1.6mm glass epoxy) mounting
Reduce by 16 mW/°C over 25°C (BD7998EFS, BD7996EFV)

#3 PCB (70mm X 70mm X 1.6mm glass epoxy) mounting
Reduce by 20.8 mW/°C over 25°C. (BD7956FS)

board 2 back

surface

. About 3.3 W About 6.4 W
@ Recommended operating conditions

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

Parameter Symbol Min. Typ. Max. Unit Copper foil 39.9% Copper foil 12.2%
POWER MOS Power supply voltage 1 SPVM1,2 - (S,Xﬁﬁ s')‘ - \
POWER MOS Power supply voltage 2 SLANF1.2 — | s - v surface  P0ard3  pack
ﬂﬂq?ﬂfﬂﬂﬁpﬂﬂ

Preblock Power supply voltage SLVDD=VCC(SPVM_S) AVM 12 14 \ RN S A
Power block Power supply voltage AVM 43 5.0 s»yv?f s) v i
PWM control block Power supply voltage DVee 43 5.0 6.0 \
Spindle output current losp - 1.2 2.5#5 A About 5.3 W About 7.5 W
SUFO/TRALO output current loo - 0.5 08 A
#4 Set SPVM1, 2 and SLRNF1, 2 by the same voltage Vcc (SPVM_S), SLVoo. N N ]

Vce (SPVM_S) and SLVoo are short-circuited. Copper foil 39.9%  Copper foil 100%

Please use accordint to potential.
#5 The current is guaranteed 3.0A in case of the current is tuned on/off in a
duty-raio of less than 1/10 with a maximum on-time of Smsec.

Glass epoxy board 70mm X 70mm X 1.6mm, under solder 4mm X4mm,

upper rudder 18mm X 10mm X 1mm, Iron plate 190mm X 150mm X 0.5mm

The thermal design should allow enough margin for actual power dissipation and must
not exceed junction temperature of 150°C.

Ver.B Oct.2005
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@ Block diagram

on[ ez |
anoa[ vz |
NIdS [ sz |
21o[ oz |
1Lo[ 2z |
od[ sz |

gz | INITS

STBY/
BRAKE
CONTROL

>

compP
Polarity

F£

n_zmn_w_ 62
Mm[_oe
N_>_>n_w_ 1€

zanods[ z R

Al se

LWADS| Y€

n| se

Pozwn‘m_ 9€

IW

.ﬁd

12 | eNITS

[ 0z ]-2018
| 61 ] +2018
KRS
[ z1]+1018
[ 91 Janos

Curren t
LIMIT

Sl | IANYTS
¥1 | 2dANHIS

Current
COMP

TSD

PWM
ouT

FF
0sC

€L _ Qapls
4} _ 00Ad

L _z_n_._
ot _Z_Ou

J'L/.

BIAS

HALL

AAM
47 K

=

6 _Z_v_._.
8 _020<
L _—>_><

FG

1 »

94K

AAA
47K

* [

LEVEL
SHIFT

REVERSE
DETECT

1

AAM
47K
94K

LEVEL
SHIFT

>

94

BD7998EFS

LEVEL
SHIFT

[ 9 |-oL
[ s |+odL
[ v ]-0od
[ ¢ ]+004
[z ]-oan
|+ |+oan

BD7956FS

9oAd _ 82

INITS _ 62

2] ANDQ

Limit

Current

¢NITS [ oe
oo>._w_ L&

LANHTS [2€ |

Z4NY1S _ €€

Hall matrix

LIMIT
LIMIT

1O | vE

STBY/
BRAKE

2110 [(se |
ano1s [[oe |
-201s [2£ |
+201s 8¢ |
-101s [[ee |
+101s (07|
uid [ 4 |

oA [z |

94 [ev |

CONTROL

n AR

[ oz | NIdS
[ sz |-MH
[ v2 | +MH
ez |-AH
[ 2z | +AH
[ 12 ]-nH
[ 0z | +nH
61 | aH

BOTTOM
HOLD

PRE
LOGIC

FF

PRE
LOGIC

osc
TSD
PWM

¢ Fin

4NOdS _ 44
020<_ Sy

*

Nig1 [ev

ENILOY [ v |
WAV [ 8v |
-£00V [6v |
+£00V [ 05 |
-200v [ 15 |
+200V [ 25 |
-LOOV [ s |
+100V [¥s

50K

Vv

H—>

[ 81 ] INHdS
[ 21 J2nAds
EN
s+ ]eanod
[ w1 Juid

[ eL A
ENES
[ 1 ]n

01 ]2anod
| 6 | 1aNDd
[ 8 ] LWAdS

100KQ

L _ OHl8

]
T‘r‘ﬁ“wm ﬁ@

9 JNOWrL

S _ ZNILOY

LEVEL
SHIFT

¢

7 ] INLLOV
[ A

[z ]+oa1
|+ |-oa1

2/16



@ Pin description

BD7998EFS
No. | Symbol Description No. | Symbol Description
1 LDO+ Loading driver positive output 44 | Vcc BTL pre and Loading power supply
2 LDO- Loading driver negative output 43 | HU+ Hall amp. U positive input
3 FCO+ Focus driver positive output 42 | HU- Hall amp. U negative input
4 FCO- Focus driver negative output 41 HV+ Hall amp. V positive input
5 TKO+ Tracking driver positive output 40 | HV- Hall amp. V negative input
6 TKO- Tracking driver negative output 39 | HW+ Hall amp. W positive input
7 AVM Actuator driver block power supply | 38 | HW- Hall amp. W negative input
8 AGND Ground 37 |HB Hall bias
9 TKIN Tracking driver input 36 | SPGND1 Spindie driver power ground 1
10 | FCIN Focus driver input 35 |U Spindle driver output U
1 LDIN Loading driver input 34 | SPVM1 Spindle driver power supply 1
12 | DVcc PWM block control power supply 3 |V Spindle driver output V
13 | SLVoD Sled driver PowerMOS pre-supply | 32 | SPGND2 Spindle driver power ground 2
14 | SLRNF2 Sled driver 2 current sense 31 SPVM2 Spindle driver power supply 2
15 | SLRNF1 Sled driver 1 current sense 30 |W Spindle driver output W
16 | SLGND Sled driver power ground 29 | SPRNF Spindle driver current sense
17 | SLO1+ Sled driver 1 positive output 28 | FG Frequency generator output
18 | SLO1- Sled driver 1 negative output 27 | CTU1 Driver logic control input 1
19 | SLO2+ Sled driver 2 positive output 26 | CTL2 Driver logic control input 2
20 | SLO2- Sled driver 2 negative output 25 | SPIN Spindle driver input
21 SLIN2 Sled driver 2 input 24 | DGND PWM block pre-ground
22 | SLIN1 Sled driver 1 input 23 | VC Reference voltage input
- Positive/negative of the output terminals are determined in reference to those of the input terminals.
BD7956FS
No. | Symbol Description No. | Symbol Description
1 LDO- Loading driver negative output 54 | ACOt+ Actuator driver 1 positive output
2 LDO+ Loading driver positive output 53 | ACO1- Actuator driver 1 negative output
3 Vce BTL pre and Loading power supply| 52 | ACO2+ Actuator driver 2 positive output
4 ACTIN1 Actuator driver 1 input 51 | ACO2- Actuator driver 2 negative output
5 ACTIN2 Actuator driver 2 input 50 | ACO3+ Actuator driver 3 positive output
6 TJMON Monitor of chip temperature 49 | ACO3- Actuator driver 3 negative output
7 |BTHC Sapaclor connoction ierminal for spindle | 48 | AVM Actuator driver block power supply
8 SPVM_S Spindle driver sense power supply | 47 | ACTIN3 Actuator driver 3 input
9 PGND1 Spindle driver power ground 1 46 | LDIN Loading driver input
10 | PGND2 Spindle driver power ground 2 45 | AGND BTL driver block power ground
11 u Spindle driver output U 44 | SPCNF Spindle driver feedback filter
12 | SPVM1 Spindle driver power supply 1 43 | FG Frequency generator output
13 |V Spindle driver output V 42 | VC Reference voltage input
14 | Fin Fin 41 Fin Fin
15 | PGND3 Spindle driver power ground 3 40 | SLO1+ Sled driver 1 positive output
16 | W Spindle driver output W 39 |SLO1- Sled driver 1 negative output
17 | SPVM2 Spindle driver power supply 2 38 | SLO2+ Sled driver 2 positive output
18 | SPRNF Spindle driver current sense 37 | SLO2- Sled driver 2 negative output
19 | HB Hall bias 36 | SLGND Sled driver power ground
20 HU+ Hall amp. U positive input 35 |CTL2 Driver logic control 2 input
21 HU- Hall amp. U negative input 34 | CTL1 Driver logic control 1 input
22 | HV+ Hall amp. V positive input 33 | SLRNF2 Sled driver 2 current sense
23 | HV- Hall amp. V negative input 32 | SLRNF1 Sled driver 1 current sense
24 | HW+ Hall amp. W positive input 31 SLVoo Sled driver power MOS pre-supply
25 | HW- Hall amp. W negative input 30 | SLIN2 Sled driver 2 input
26 | SPIN Spindle driver input 29 | SLIN1 Sled driver 1 input
27 | DGND PWM block pre-ground 28 | DVce PWM block control power supply

- Positive/negative of the output terminals are determined in reference to those of the input terminals.
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BD7998EFS

@ Equivalent-circuit diagram of the terminals
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@ Equivalent-circuit diagram of the terminals

BD7956FS
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@ Electrical characteristics

BD7998EFS BD7956/96EFV
(Unless otherviss noted Ta=25°C, VCO=SLVDD=12V, AVM=DVCOSSV, VC=1 65V, SPRNF=0.330, SLRNF=0.50, RL=80, RLSP=20)  (Urless oemise noed Ta=25°C, SPVM_S=SLVoo=Voo=12V, DVoo=AVM=5V, VO=1.65V, SPRNF=0.2201, SLRNF=0.50, RL=80, RLSP=20)
Parameter symbol | MIN. [ Tve. [ Max. [ unt | condiion Parameter symbol | MIN. | TYP. | MAX. | unit |  Condition
Circuit current Circuit current
Quiescent current 1 Q1 - 12 20 mA | Vec(Loading OFF mode) Quiescent current 1 (o]} - 12 20 mA | Vec(Loading OFF mode)
Quiescent current 2 1Q2 - 7 12 mA | VeclLoading ON mode) Quiescent current 2 1Q2 - 5 9 mA | Voci{Loading ON mode)
Quiescent current 3 1Q3 - 2.2 4.4 mA | DVec Quiescent current 3 Q3 - 4 8.5 mA | DVec
Standby-on current 1 IST1 - 0.18 04 mA | Vee Stundby-on current 1 IST1 - - 0.4 mA | Vce
Standby-on current 2 IST2 - 0.18 0.4 mA | DVec Stundby-on current 2 IST2 - - 0.1 mA | DVee
Sled driver block Sled driver block
fneut dead zone vbzsL | 15 | 40 | 65 | mv R vDZSL 5 | 30 | s | mv
Input output gain gmsL o | 0% | 65 | &Y |sanr=0sn Input output gain amsL | o | o | &8 | & |stanr-osa
QupuONTesisior | ponysL | - | 18 | 23 | Q |[iL=sooma QuputONresisor | ponus. | - | 18 | 23 IL=500mA
puputONesisor | gonisL | - | 085 | 15 | a |iL=500mA QupstONresistor | gpoNLsL | - | 08 | 1.4 IL=-500mA
Output limit current wmsL | 0% | o | aa | & |stAnF=so Outputlimitcurent | 1ML | 3% | J9 | 48 | & |stAne=0so
PWM frequency fosc - 100 - kHz PWM frequency fosc - 100 - kHz
Spindie driver block < Hall bias > Spindle driver block < Hall bias >
Hall bias voitage vis [ 07 [ 115 | 16 | v [He-tom Hall bias voltage vis [ 07 [ 15 | 16 | v [me-1om
Spindle driver block <Hall amplifier > Spindle driver block <Hall amplifier >
Input bias current IHIB - 1 5 A Input bias current IHIB - 1 5 A
Minimum input level VHIM 50 - - mVpp Minimum input level VHIM 50 - - mVpp
CommonmodeinputRange|  VHICM 1 - 4 v Common mode input Range| ~ VHICM 1 - 4 v
Spindle driver block < Torque control > Spindle driver block < Torque control >
foou dead zone vozsP | 20 | s0 | 90 | mv (ol e zone VDZSP 0 10 | 4 | mv
Input output gain gmsP | 58 | 30 | a5 | Gng | SPANF=0330 Input output gain amsP | o2 | ok | ook | @R, | sPRNF=0.220
opuONresstor | ponusP | - | 06 | 10 | a [i=soma Qupt ONvesisior | gonusp | - 06 | 10 | Q |iL=500mA
QpdONresisr | gponse | - | 08 | 07 | a |i=soomA QuiputONvesistor | ponLsp | - 02 | 04 | Q |iL=—-500mA
Ouputlimtcurent | IUMSP | 98 | LS | 478 | 0 | SPANF=0.330 Outputlimitcurent | ILIMSP | 058y | (o35 | o5 | oy |SPANF=0.220
PWM frequency fosc - 100 - kHz PWM frequency fosc - 100 - kHz
Spindle driver block <FG output > Spindle driver block <FG output >
High voltage VFGH - 4.9 - High voltage VFGH - 4.9 - )
Low voltage VFGL - 0.1 - Low voltage VFGL - 0.1 -
Actuator driver block Actuator driver block
Output offset voltage VOFFT 50 0 50 mV Output offset voltage VOFFT 50 0 50 mV
Quiput saturation VOHFT - | o4 | o 1L=500mA ot sgyrtion VOHFT - | oas | os IL=500mA
uput sgturation VOLFT - | oss | 10 | Vv |i=-500mA ot sgturaton VOLFT - | o4 | o8 IL=-500mA
Vottage gain GVFT 160 | 175 | 190 | dB Votage gain GVFT 16 | 175 | 19 dB
Loading driver block Loading driver block
Output offset voltage VOFLD -50 0 50 mVv Output offset voltage VOFLD -50 0 50 mVv
Qutput saturation VOHLD - 19 | 25 L=500mA oot sguraton VOHLD - 11| 14 IL=500mA
ot gturaton VOLLD - | oss | 10 IL=-500mA Quiut sgluration VOLLD - | o4 | o8 | v [i=—s00ma
Vottage gain GVLD 160 | 175 | 190 | dB Vottage gain GVLD 16 175 | 19 dB
CTL1CTL2 CTLICTL2
Input high voltage VIH 2.0 - - ' Input high voltage VIH 2.0 - DVce
Input low voltage ViL - - 0.5 Input low voltage VIL GND - 0.5
Others Others
VC drop-muting vMVC 04 | 07 10 v VC drop-muting VMVC 0.4 07 1.0 v
Ve drop-muting VMVce 3.4 3.8 4.2 \ Vec drop-muting VMVce 3.4 3.8 4.2

* This product is not designed to be radiation-resistant.

* This product is not designed to be radiation-resistant.
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@ Test Circuit
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@ Functional description

1) Driver control terminal 1and 2
All drivers and spindle-drive braking modes can be switched on/off by inputting combinations of H-level signal (higher than 2V)
and L-level signal (lower than 0.5V) to these terminals.

CTL1 CTL2 Spindle Sled Focus Tracking Loading
L L X X X X X
H L X X X X O
- H O O O O X
CTLA CTL2 SPIN > VC SPIN < VC
L H Forward-rotation mode Reverse-rotation braking mode
H H Forward-rotation mode Short-circuit braking mode
@ Standby mode

The IC is brought into standby mode, and its power dissipation can be limited.

@ Drivers muting

All output channels, except the loading, are muted and their outputs are turned off.
(@ Reverse-rotation braking mode(spindle)

A reverse-rotation torque is applied when SPIN < VC.

Reverse-rotation is detected with SPIN input and Hall input. If the spindle detects reverse rotation when SPIN < VC,

all the outputs are shorted out to GND.
@ Short-circuit braking mode(spindle)

All the spindle driver outputs are shorted out to GND when SPIN < VC.

2) Input/output timing chart

BD7998EFS
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3) Torque command / output current detection terminals
The relation between the torque command input and the output current detection terminals input is expressed in the figure below:

SPRNF
SLRNF
i—» FWD rotation
< 7 Dead zone+
Dead zonei
SPIN
vC >SLIN1 ,2

The input-output gain(gm) and the output-limit current(ILIM) depend on the resistance of RNF (output current detection resistor).
Refer to the formula in the table on the following page.
The gain to drive the spindle or the sled motor can be decreased by connecting a resister in series, to each input terminal.

4) PWM oscillation frequency
The PWM oscillation for driving the spindle and sled is free running. The oscillating frequency is 100kHz(typ.)

5) Muting functions
5-1) VC-drop muting
When the voltage at VC terminal drops to a value lower than 0.7V(Typ.), the outputs of all the channels are turned off.
Set theVC terminal voltage higher than 1.0V
5-2) Vcc-drop muting
When the voltages at DVcc terminal and Vcc terminal drop to lower than 3.8V(Typ.), the outputs of all the channels are turned off.

6) Thermal-shut down
A themal-shutdown circuit (over-temperature protection circuit) is built in to prevent the IC from thermal breakdown. Use the IC
according to the themal loss allowed in the package. In case the IC is left running over the allowable loss, the junction temperature
rises,and the thermal-shutdown circuit works at a junction temperature of 175°C(Typ.) (All other chanel outputs are turned off). When
the junction temperature drops to 150°C(Typ.) the IC resumes operation.

@ External parts description

1) Filtering capacitor (BD7956FS / 96EFV)

It is recommended to connect 0.01F filtering capacitor to SPCNF terminals. This capacitor filters PWM output carrier frequency.
Dispersion of the cut off frequency due to circuit board wiring layout is taken into consideration. If it is difficult to filter at the recommended
value due to circuit board wiring led round, the capacity can be increased. In this case, note that the output transmission delay time may
be longer.

2) Bypass capacitor
Please connect a bypass capacitor(0.1F)across the supply voltage lines close to the IC pins.

@ Cautions on use

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) Reverse polarity connection of the power supply

Connecting the of 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

Ground-GND potential should maintain at the minimum ground voitage level. Furthermore, no terminals should be lower than the GND
potential voltage including an electric transients.

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

positive and ground power supply terminals are reversed. The IC may also be damaged if pins are shorted together or are shorted to other
circuitis power lines.

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.
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8) ASO (Area of Safety Operation)

Do not exceed the maximum ASO and the absolute maximum ratings of the output driver.

9) TSD (Thermal Shut-Down)

The TSD is activated when the junction temperature (Tj) reaches 175C (with +/-25C hysteresis), and the output terminal is

switched to Hi-z. The TSD circuit aims to intercept IC from high temperature. The guarantee and protection of IC are not purpose.
Therefore, please do not use this IC after TSD circuit operates, nor use it for assumption that operates the TSD circuit.

10) Capacitor between the output and GND

If a large capacitor is connected between the output and GND, this IC might be destroyed when Vcc becomes OV or GND,
because, the electric charge accumulated in the capacitor flows to the output. Please set said capacitor to smaller than 0.1F.

11) The capacitor between SPRNF-GND

12

13

~

~

14)

15)

16

~

The capacitor between SPRNF-GND absorbs change of steep voltage and current on account of PWM drive, and suppresses
disorder of Vcc voltage. However if a capacitor becomes far from IC, the effect will fall under the influence of wiring impedance etc.
Please arrange the capacitor between SPRNF-GND near the IC.

Current detection reference voltage

The detection of current in the spindle and sled involves the detection of voltage between the detection resistances, but as the reference
voltage of internal circuit, the voltage applied to Vcc (BD7998EFS ), SPVM_S (BD7956FS/96EFV) is used by the spindie and that
applied to SLVpp by the sled. For this reason, be sure to apply Vcc (BD7998EFS ), SPVM_S (BD7956FS/96EFV) to the spindle
and SLV oo to the sled according to the corresponding power supply voltages to prevent voltage differences.

Wiring for SPRNF and SLRNF
Considering the wiring resistance,connect each detecting resistor as close as possible to the current detection terminals for the spindle
drive SPRNF and the sled motor drive SLRNF 1and 2 of the IC.

. This range of wiring is considered as detection resistor.
Ex.) : BD7998EFS 12v Please wire as wide and short as wide and short as possible. 12ve>
Close to IC
SPVM1
15
* RNF 131] sPvmz ' e L04)
SLRNF1(2)
44 13
w /
cc SPRNF SLVoD
Close to RNF Close to IC

Earth wiring pattern

Use separate ground lines for control signals and high current power driver outputs. Because these high current outputs that flows to
the wire impedance changes the GND voltage for control signal. Therefore, each ground terminal of IC must be connected at the one
point on the set circuit board. As for GND of external parts, it is similar to the above- mentioned.

Noise due to reverse polarity voltage

This IC is a monolithic IC, and has P* isolation and P substrate for the element separation. Therefore, a parasitic PN junction
is firmed in this P-layer and N-layer of each element. For instance, the resistor or the transistor is connected to the terminal as
shown in the figure below. When the GND voltage potential is greater than the voltage potential at Terminals A or B, the PN junction
operates as a parasitic diode. In addition, the parasitic NPN transistor is formed in said parasitic diode and the N layer of
surrounding elements close to said parasitic diode.These parasitic elements are formed in the IC because of the voltage relation.
The parasitic element operating causes the wrong operation and destruction. Therefore,please be careful so as not to
operate the parasitic elements by impressing to input terminals lower voltage than GND(P substrate). Please do not apply the
voltage to the input terminal when the power-supply voltage is not impressed. Moreover, please impress each input terminal
lower than the power-supply voltage or equal to the specified range in the guaranteed voltage when the power-supply voltage

is impressing.

) Resistor B Transistor(NPN)
Terminal-A — R
O —) Terminal-8 O S .
7’,. Terminal-B
Z = /a0 <5
AA Terminal-A N |
p+ \AA p* R P+ P P+ *
N ! Parasitic N E
N | N t(— element Llf | N -
[}
* ™ \ GND
Parasitic *
P-Substrate | (\elermejnt ﬂT ! Z | P-Substrate Surrounding elements
\Y Parasitic
7’7 GND Parasitic 7JT GND element

element

Simplified structure of IC

Inspection by the set circuit boad

The stress might hang to IC by connecting the capacitor to the terminal with low impedance.Then,Please discharge electricity
in each and all process. Moreover, in the inspection process,please turn off the power before mounting the I1C,and turn on after
mounting the IC. In addition, please take into consideration the countermeasures for electrostatic damage, such as giving
the earth in assembly process, transpotation or preservation.

17) Fin (BD7956FS)

Heat dissipation fins (14,41pin) are attached to the GND on the inside of the package. Make sure to the external GND.
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@ Application circuit
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@ Connecting wires of application board (BD7956FS)

28dl 1641 OfdL

09

37ANIdS + WMdUde + 7118 udy ﬂﬁ&ﬂhﬂ

w.ﬂ_ommNDm 99dl 99dl 9dl 8edL 69dL Oldl

- 519
[o;
fo2
1L-?
o1y
2 —4)4’&’
9tdL siy
O- A
W
3
W
)
A
W
2
A
W
uy
M-
ms| e Wy
12 lnm- 7 AQ aNOQ |1 u
o L ] e — ) ir
211 N
= e I
! ve AN
* s -AH bof
o e = W
o oy
I3 e AA.
3 2 HHI—57 T’
w s A
T anuds Tt
s ZHAd: A—
=] NM._m o 2 LM
w® s -
2 0TS £ONOd 7 ans} _kur
w w — s
13 N vt 1».~r
L o AT ﬂzm
w $4966.09 1nads - g
9dS n N R
“D(”
L N
W Ny O
DN S
i3 v —ZN s d 2dL
7
.
——————————{fov
zoov
———————foov
——————{ov
F—ftoov ~
S}
LT
10
41
5
P sdL
tdl val T —O

12116



@ Pattern drawings of application board (BD7956FS)

Silk screen on the surface Wiring pattern on the surface

Silk screen on the back Wiring pattern on the back
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@ Electrical characteristic curves
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@ Electrical characteristic curves
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@ Order product name selection

|B D| |7|99|8| E|(F(S — El2 B D| |7|95|6| |F S| — |E 2|
[

ROHM product name  Part No. Package type Taping name ROHM product name  Part No. Package type Taping name
HTSSOP-A44 HSSOP-A54

e W EE — R

ROHM product name  Part No. Package type Taping name
HTSSOP-B54
22002 <Tape and Reelinformation> 7. Embossed carrier tape
Quantity 1000pcs
Direction E2
of feed (Gorrect direction: 1pin of product should be at the upper lefl when you
hold reel on the left hand, and you pull out the tape on the right hand)
1pin -
Reel Direction of feed
[unit : mm] « Orders are avallable in complete units only.
+
Wf‘s“_::‘ BORRT <Tape and Reel Tape Embossed carrier tape (Dry packing)
Quantity 1500pcs
Direction E2
of feed (Correct direction: 1pin of product should be at the upper left when you
hold reel on the left hand, and you pull out the tape on the right hand)
1pin L
Reel Direction of laed|
[Unit : mm] « Orders are avallable in complete units only.
<Tape and Reel information> Tape Embossed carrier tape
Quantity 1500pcs
Direction E2
of feed (Correct direction: 1pin of product should be ai the upper left when you
hold reel on the left hand, and you pull out the tape on the right hand)
O 0G0 00O O 22
. \=
2] ‘ 7iiy ) 1pin
g 0.65_[[0.22:38[60.08 @) . feel Direction of feed
[Unit : mm] * Orders are avallable in complete units only.

@ The contents described herein are correct as of October, 2005
@ The contents described herein are subject to change without notice. For updates of the latest information, please contact and confirm with ROHM CO.,LTD.
@ Any part of this application note must not be duplicated or copied without our permission.

@ 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 ication circuit di and i ion, ibed 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, implied right or license to practice or ially exploit any ir property rights or other
proprietary rights owned or controlled by ROHM CO., LTD. is granted to any such buyer.

@ The products described herein utilize silicon as the main material.

@ The products described herein are not designed to be X ray proof.

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).

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.
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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
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