ROHM Datasheet

SEMICONDUCTOR

System Motor Driver for CD/DVD/BD Players

6¢ch System Motor Driver
for Car AV

BD8253EFV-M

General Description Key Specifications
BD8253EFV-M is a 6-ch motor driver system developed B Ron(Spindle): 1.0Q(Typ)
for driving coil actuator (2ch), SLED motor (2ch), loading B Ron(SLED): 2.2Q(Typ)
motor and three phase motor for spindle. B Ron(Actuator): 2.2Q(Typ)
It can drive motor and coil of the DVD drive. B Ron(Loading): 2.2Q(Typ)
® Driver Temperature Range -40°C to +85°C
Features
B AEC-Q100 Qualified™*®?
B Two Control Pins For Each Driver ON/OFF, Standby
Mode And Brake Mode For Spindle Package W(Typ) x D(Typ) x H(Max)
m High Efficiency At 180° PWM For Spindle Driver HTSSOP-B54 18.50mm x 9.50mm x 1.00mm
B Built In Current Limit, Hall Bias, FG and Reverse
Protect Circuit For Spindle
W Built-in 2-channel Stepping Motor Driver For SLED
B Built-in VCC Short And GND Short Circuit Protection
For Loading Driver
B Built-in Over Current Protection Circuit For Actuator
Driver
(Note 1) Grade3
Applications
B Car Navigation
B Car AV
HTSSOP-B54
Typical Application Circuit
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Figure 1. Application Circuit

OProduct structure : Silicon monolithic integrated circuit OThis product has no designed protection against radioactive rays
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Pin Configuration (TOP VIEW) Block Diagram
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Figure 2. Pin Configuration Figure 3. Block Diagram
Pin Description
E:: Symbol Function ::g‘ Symbol Function
1 BHLD Spindle current sense bottom hold 28 PREGND | Pre block ground
2 SPRNF Spindle driver current sense input 29 SL2IN SLED driver 2 control input
3 SPVM Spindle driver power supply 30 TEST1 Test terminal(Leave Open)
4 HW- Hall amplifier W negative input 31 SL1IN SLED driver 1 control input
5 HW+ Hall amplifier W positive input 32 TEST2 Test terminal(Leave Open)
6 HV- Hall amplifier V negative input 33 VvC Reference voltage input
7 HV+ Hall amplifier V positive input 34 TEST3 Test terminal(Leave Open)
8 HU- Hall amplifier U negative input 35 TKIN Tracking control input
9 HU+ Hall amplifier U positive input 36 TEST4 Test terminal(Leave Open)
10 HALL_VC | Hall Bias 37 FCIN Focus control input
11 U_OuT Spindle driver U output 38 ACTMUTE | Mute terminal for Focus/Tracking
12 V_OuT Spindle driver V output 39 LDIN Loading driver input
13 W_OUT | Spindle driver W output 40 VCC Power supply for pre driver and loading
14 PGND Spindle and SLED power ground 41 LDO+ Loading driver positive output
15 SLO1+ SLED driver 1 positive output 42 LDO- Loading driver negative output
16 SLO1- SLED driver 1 negative output 43 FCO+ Focus driver positive output
17 SLO2+ SLED driver 2 positive output 44 FCO- Focus driver negative output
18 SLO2- SLED driver 2 negative output 45 TKO- Tracking driver positive output
19 CTL1 Driver logic control input 1 46 TKO+ Tracking driver negative output
20 CTL2 Driver logic control input 2 47 PGND Actuator and Loading power ground
21 SLRNF1 | SLED 1 power supply and current sense 48 VMFCRNF | Focus power supply and current sense
22 SLRNF2 | SLED 2 power supply and current sense 49 VMTKRNF | Tracking power supply and current sense
23 PRTLIM | Actuator Over current Protect Limit setting 50 TKCDET | Current detect for tracking driver
24 PRTF Protect Time setting for focus 51 FCCDET | Current detect for focus driver
25 PRTT Protect Time setting for tracking 52 SPCNF Spindle driver loop filter
26 PRTOUT | Protect output 53 SPIN Spindle driver input
27 FG FG output 54 VM_S Spindle/SLED control block power supply
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Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Rating Unit
Pre / Loading Driver Power Supply Voltage Vvce, VoM s 12 \Y
Spindle and SLED Driver Output Power Supply Voltage Vspvm, VSPRNF, VSLRNFL, VSLRNF2 Vum_s \V
Actuator Output Power Supply Voltage VVMTKRNF, VVMFCRNF Vvee \%
Input Terminal Voltage 1 Vi Nered Vvee \
Input Terminal Voltage 2 Vi (NOte2) Vum_s \%
Output Terminal Voltage Vour Noted) 12 \Y
Operating Temperature Range Topr -40 to +85 °C
Junction Temperature Range Tj -40 to +150 °C
Storage Temperature Range Tstg -55 to +150 °C

(Note 1) CTL1, CTL2, VC, LDIN, ACTMUTE, TKIN, FCIN

(Note 2) HU+, HU-, HV+, HV-, HW+, HW-,SL1IN, SL2IN, SPIN, FKCDET, TCCDET

(Note 3) FG, U_OUT, V_OUT, W_OUT, SLO1+, SLO1-, SLO2+, SLO2-, PRTOUT, LDO+, LDO-, FCO+, FCO-, TKO+, TKO-

Caution: Operating the IC over the absolute maximum ratings may damage the IC. The damage can either be a short circuit between pins or an open circuit
between pins and the internal circuitry. Therefore, it is important to consider circuit protection measures, such as adding a fuse, in case the IC is operated over
the absolute maximum ratings.

Recommended Operating Conditions (Ta=-40°C to +85°C)

Parameter Symbol Min Typ Max Unit
Pre / Loading Driver Power Supply Voltage "V Vivee 6 8 10 Y,
Spindle/SLED control block power supply ™% Vum s 6 8 Vvee Y,
Spindle Driver Power Supply Voltage "¢ (Nete2 Vspvm, VsprRNE - Vum_s - \4
SLED Driver Power Supply Voltage Nt (Note2) VsLrNF1, VSLRNF2 - Vvm_s - \4
Actuator Driver Power Supply Voltage Mot (Note2) VVMECRNE, VVMTKRNE 4 8 Vyee v

(Note 1) Consider power dissipation when deciding power supply voltage.
(Note 2) Detection resistance is needed between SPVM, SPRNF, SLRNF1, SLRNF2 and VM_S, and between VMFCRNF, VMTKRNF and AVM.

Thermal Resistance

Thermal Resistance M€Y _
Parameter Symbol 1s Mo 252p M0 Unit
Junction to Ambient Bia 66.8 20.1 °C/W
Junction to Top Characterization Parameter M2 Wi 2 2 °C/W

(Note 1) Based on JESD51-2A(Still-Air)
(Note 2) The thermal characterization parameter to report the difference between junction temperature and the temperature at the top center of the outside
surface of the component package.

(Note 3) Using a PCB board based on JESD51-3.

Mlég)sli:e’\rw:::goc:r d Material Board Size
Single FR-4 114.3mm x 76.2mm x 1.57mmt
Top
Copper Pattern Thickness
Footprints and Traces 70um

(Note 4) Using a PCB board based on JESD51-5, 7.

Layer Number of Material Board Size _Thermal Via (NOt.e 5)
Measurement Board Pitch Diameter
4 Layers FR-4 114.3mm x 76.2mm x 1.6mmt 1.20mm ®0.30mm
Top 2 Internal Layers Bottom
Copper Pattern Thickness Copper Pattern Thickness Copper Pattern Thickness
Footprints and Traces 70um 74.2mm x 74.2mm 35um 74.2mm x 74.2mm 70um

(Note 5) This thermal via connects with the copper pattern of all layers..
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Electrical Characteristics
(Unless otherwise specified, Ta=25°C, Vycc=Vspym=VsiLrne1=Vsirnr2=Vvm_s=8VY, Vymecrne=VvmTtkrne=8Y,
Vyc=1.25V, R =8Q, Risp=2Q, Rsprne=0.165Q, Rsirner=Rsirne2=0.5Q)

Parameter Symbol Vin L_Il_r;lgs Mo Unit Conditions
- Quiescent Current lo - |125| 25 | mA | Atno-load, Vcrio=H
Circuit Current Standby Current IsT - 0.22 1.0 mMA | Verii=Vere=L
giﬂé Hall Bias Voltage VuB 045| 09 | 1.35| V | Iue=10mA
Hall Input Bias Current lhis -5 - 5 MA
Are;plifier Input Level VHim 50 - - |mVpp
Common Mode Input Range Vhicm 1 - 6 Vv
Spindle Input Dead Zone (One Side) Vpzsp 0 10 40 | mV
MF())I'[OF Spindl Input-Output Gain Jgmsp 159|205 | 246 | AV RSPRNF=0-1GSQ, RLSP=2Q
Driver T(‘)’r'guee Output ON Resistance (Total Sum) | Ronsp | - | 1 | 1.8 | Q |I.=500mA
L 1.2 | 15 1.8 A
Ionput and Output Limit Current ILivsp (0.198) (0.247) | (0.297)| (V) Rsprne=0.165Q
utput : : :
P Input Impedance Rinsp 35 | 47 59 kQ
PWM Frequency fosc - 100 - kHz
FG
Output Low Level Voltage VeGL - 0.1 | 03 V | 10KQ pull-up (3.3V)
Input Dead Zone (One Side) VbzsL 5 30 55 | mV
Input Impedance RinsL 35 47 59 kQ
Input-Output Gain gms. | 0.51 | 0.66 | 0.81 | AV | RsirnrF1, Rsirnr2=0.5Q
SLED Motor Driver Output ON Resistance (Total Sum) | Ronst - 22 | 3.7 Q | IL=500mA
OUtpUt Limit Current ILimsL (8‘2]?) (00255) (ggg) (C) RstrnF1, Rsirnr2=0.5Q
PWM Frequency fosc - 100 - kHz
Output Offset Voltage Voract | -50 0 50 | mV | Ri=8Q
. Output ON Resistance (Total Sum) | Ronact - 22 | 37 Q | 1;:=500mA
Actuator Driver Input Impedance Rinact | 37 50 63 | kQ
Input-Output Gain Gvact | 16 |175| 19 | dB | R =8Q
Output Offset Voltage Vorp | -75 0 75 | mV | Ri=8Q
. . Output ON Resistance (Total Sum) | Ronip - 22 | 3.7 Q | 1,.=500mA
Loading Driver Input Impedance RinLd 35 47 59 kQ
Input-Output Gain Gwp |14.2|156|16.9| dB | R =8Q
PRTT/PRTF Default Voltage Verrrer | 1.00 | 1.06 | 1.12 \%
Actuator Protection PRTT/PRTF Protect Detection Voltage Vprrper | 2.82 |1 3.00 | 3.18 | V
Circuit PRTLIM Voltage Vertum | 500 | 530 | 560 | mV
Detection Amplifier Input Offset Voltage Vorper | -5 0 5 mV
Actuator Protection
Flag Output PRTOUT Low Level Output Voltage Vou1 - 0.1 | 03 V| 33kQ pull-up (3.3V)
LI Vol V - - . \%
ACTMUTE nput Vo Itage ICTL 0.8
CTL1 CTL2 H Input Voltage VictH 2 - - V
' High Level Input Current lctH - 50 | 100 | pA | Verut, Verie, Vactmute = 3.3V
\VC Drop Mute Voltage Vmve 04 | 0.7 1 vV
Function VCC Drop Mute Voltage Vmvee | 3.4 | 3.8 | 4.2 vV
VC Input Current Ive - 4 8 MA | Vvc=1.25V
www.rohm.com
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Typical Performance Curves
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Figure 4. Spindle Motor Driver Figure 5. Spindle Motor Driver
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Figure 6. Spindle Motor Driver Figure 7. SLED Motor Driver
W_OUT Output ON Resistance (Total Sum) : Ronsp SLO1+ Output ON Resistance (Total Sum) : RonsL
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Typical Performance Curves - continued
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Figure 8. SLED Motor Driver
SLO1- Output ON Resistance (Total Sum) : Ronst.
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Figure 10. SLED Motor Driver
SLO2- Output ON Resistance (Total Sum) : Rons.
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Figure 9. SLED Motor Driver
SLO2+ Output ON Resistance (Total Sum) : RonsL
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Figure 11. Actuator Driver
FCO+ Output ON Resistance (Total Sum) : Ronact
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Typical Performance Curves - continued
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Figure 12. Actuator Driver
FCO- Output ON Resistance (Total Sum) : RonacT
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Figure 13. Actuator Driver
TKO+ Output ON Resistance (Total Sum) : Ronact
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Figure 14. Actuator Driver Figure 15. Loading Driver
TKO- Output ON Resistance (Total Sum) : RonacT LDO+ Output ON Resistance (Total Sum) : Ronip
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Typical Performance Curves - continued
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Figure 16. Loading Driver
LDO- Output ON Resistance (Total Sum) : Ronip
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Application Information
1. Driver Logic control terminal (CTL1, CTL2 & ACTMUTE) (Pin 19, 20, 38)
All driver's and spindle driver's brake mode can be switched ON/OFF by inputting H level (2V or more) or L levels (0.8V or

less) to these terminals. ACTMUTE can be used individually to Turn ON/OFF Actuator.
ACTMUTE Pin and VCC Pin can be short-circuited if the control logic with the control pin (CTL2) is ok.

V Driver Logic (Normal Operation

CTL1 CTL2 ACTMUTE SPINDLE SLED ACTUATOR LOADING
(Pin 19) (Pin 20) (Pin 38) Output Output Output Output
L L - Hi-Z Hi-Z Hi-Z Hi-Z
H L - Hi-Z ACTIVE MUTENCe D ACTIVE
- H H ACTIVETC®?) ACTIVE ACTIVE MUTEMCe D
- H L ACTIVE™Ce?) ACTIVE MUTETe D | MUTENCe D
(Note 1) Positive and Negative output of the driver output pull-up to Power/2 (=VREF)
(Note 2) Active state of spindle output is described in the following table (1-1).
¥ Spindle Driver Logic table
CTL1 CTL2 ACTMUTE
(Pin 19) (Pin 20) (Pin 38) SPIN>VC SPIN <VC
L H - Forward Mode Reverse Braking Mode
H H - Forward Mode Short Braking Mode

V¥ Driver Logic (UVLO, VC Protection Operation, TSD)

CTL1 CTL2 ACTMUTE SPINDLE SLED ACTUATOR LOADING
(Pin 19) (Pin 20) (Pin 38) Output Output Output Output
L L - Hi-Z Hi-Z Hi-Z Hi-Z
Other Condition Hi-Z Hi-Z Mute™© D Mute™© D

(Note 1) Positive and Negative output of the driver output pull-up to Power/2 (=VREF)

2. VCC Drop Mute (UVLO)
If VCC pin voltage becomes 3.8V (typ) or less, output of all channels turns OFF.

If VCC pin voltage becomes 4.0V (typ) or high, output of all channels turns ON again.

Please refer to the above table for the details of Output status.

3. VC Drop Mute (VC DROP MUTE)

If VC pin voltage becomes 0.7V (typ) or less, output of all channels turns OFF.
Please set this value to a minimum of 1.2V for normal use.
Please refer to the above table for the details of Output status

4. Thermal Shutdown Circuit (TSD)
In order to prevent the IC from thermal destruction, IC has built in thermal shutdown circuit.
Thermal shutdown circuit is designed to turn OFF all output channels when the junction temperature (Tj) reaches 175°C
(Typ). IC operation begins again when the junction temperature decreases to 150°C (Typ) or less. Please refer the table (2)
above for detail of the output state. However, in this state also where the thermal shutdown is operating, and if heat is
applied from the outside continuously, thermal run-away may be carried out and it may result in destruction of IC.

5. Polarity of Output Pin
Positive and negative output of Actuator, Loading and SLED driver means the polarity of each inputs (FCIN, TKIN,LDIN,

SL1IN, SL2IN)

For example, FCO+>FCO- at FCIN>VC and FCO+<FCO- at FCIN<VC.
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6. Actuator Driver (Focus/Tracking)
(1) Voltage Gain Calculation
The output voltage is set by the input voltage (difference voltage of FCIN/TKIN and VC) x voltage gain (GVACT).
Voltage gain can be adjusted by an external input resistor RIN.

100kQ
100k VREF +—————x0.94x2x(VIN-VC
VIN /> R+ 50KQ ( )
Ve 50k VO+
|_|: + |/
Rn TIN Level %VR EF
Shift
- '\ \VO-
b \ VREF Lkoxo 94x2%(VIN-VC)
N ~ 2N v AN v ) Rn+50kQ
100k x0.94 x2
Ry + 50k VO = (VO+) - (VO-) — 4 times between output

Figure 17. Actuator (Focus/Tracking) Closed Loop Voltage Gain Calculation Diagram

Voltage Gain expression is given by following formula

Vo 100k
Gyacr =W—N=mx0.94x2x2 [dB]
When RIN =0
Guacr == ==X 0,94 X 2 X 2 = 17.5 [dB]
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(2) Actuator Over Current Protection Function (OCP)
This is the protect function for the actuator if it detects an over current state in a certain amount of time.

PRTT, PRTF PRTOUT
(Timer) (Flag) Actuator Output
> 3.0V LtoH Active
<1.1V HtoL Active

The current threshold set by the external load is assumed to be 0, where in the capacitor current is charged and
discharged proportional to the load current value.
The time for the protection to activate (PRTOUT=H) is determined by the resistor values connected to the terminals:
VMTKRNF, VMFCRNF, TKCDET, FCCDET, PRTLIM and the capacitors connected to the terminals: PRTT, PRTF. The
default voltage value of the PRTT and PRTF terminals is 1.06V (Typ). Capacitor is charged by the over current and
protection activates (PRTOUT=H) when PRTT and PRTF are about 3.0V (Typ). If PRTT and PRTF is below 1.1V, the
protection will be released (PRTOUT=L). Regardless of PRTOUT, if ACTMUTE input terminal is set low the actuator can

be muted.

Driver ‘ Active

Mute ‘

Active Mute ‘

Active ‘

A
1

Protect Circuit ‘ Ready

Ready Active Ready Active ‘

( Drive Current )

PRTT/PRTF
(\/oltage of CapacitoKCurrent of CapacitoD

](

PRTOUT
(High : Over Current)
iH

I

Threshold Current

Discharge Charge

Protection

—— e el = —— ————

ACTMUTE
(Low : MUTE)

(

|
|
|
l
|
|
I
I
‘
|
|
|
|
|
|
|
|
|
|
|
|
|

|
|
| ACTMUTE=Low

ACTMUTE=High — Driver Active

— Driver MUTE

PRTOUT=High — Driver No Change

Figure 18

.ACT_OCP Timing Chart
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(3) Configuration of Actuator Over Current Protection Circuit

AVM
lo @ RRnr Vorper:0mV(Typ) ? Roer
V)
N\
VMFCRNF / VMTKRNF [I[_|FCDET/TKDET
VI
3.3V Conversion
1 M 10kQ
|sourRce
FCO+TKO+ FCO-/TKO- PRTOUT
PRTF/PRTT
_ il
¢|SINK J
3V orl.1Vv VI -
Conversion c Verrrer:1.06V(Typ)
Verroer:3.00V(Typ)

PGND PREGND

PRTLIM vV, .
RPRTLIM PRTLIM .
530mV(Typ)

Figure 19. Over Current Protection Circuit

The capacitor’s charge and discharge current Isnk and Isource, can be computed using the following:

_ VprrLIM

I _ RrnFXIp
R SOURCE —
PRTLIM

i =
INK
S RpET

Initial Detection of Over current and load current I, (Threshold current), if Isink = Isource current, can be computed using the
following:

Ising = Lsource

RRNFXIt
RpET

VpRTLIM __

RpRTLIM

VPRTLIM
RRNF

RpET
RpRrTLIM

It_

If Isink < Isource, the time for error detect flag tq: time until PRTF / PRTT voltage reaches 3.0V (Typ) can be computed using
the following equations:

C X V4 = (Usource — Isink) X tq

_ CXVg
ta =7 -1
SOURCE—1SINK
CxV,
td =
Rene X 1o Vprriim
Rper Rprrrim

If (Vd = VPRTDET — VPRTREF =3.0 —1.06=1.94 V)
EX) tq = 100ms, lo = 200mA, I = 100mA, RNF = 0.5Q, R, = 47kQ, R1 and C are:

R XR 471()(0 5
Rppr = —RLHMRVE o [, = —= X 100m = 4.4 [kQ]
VPRTLIM 0.53
t R X1 14 100m 0.5><200m 0.53
Cc =1ty ( RNFXlg PRTLIM) _ ( ) = 0.59 [uF]

After the protection detection, the time tqc that the PRTF/PRTT capacitor voltage takes to discharge to the default 1.06V,
can be computed using the following equations:

C X Vq = Ising X tac
CxXVa _ 0.59%(3.00—1.06)x47k

0.53

Cx(VprTDET—VPRTREF)RPRTLIM __

=102 [ms]

tdc

IsiNk VpRTLIM
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If Actuator Over current protection function is not in use, then it is recommended that each terminal is set as follows.
However, there will be no problem if we connect RPRTLIM of PRTLIM terminal.

OPEN
ﬁVMFCRNF/VMTKRNF [JFCDET/TKDET
Vi

Conversion
B M OPEN
FCO+/TKO + FCO-/TKO- PRTOUT
PRTF/PRTT
O

_ L <
OPEN
3Vorl.lVv VI
Conversion
PGND PREGND PRTLIMO
OPEN

Figure 20. Configuration Example when OCP is not in use
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7. Loading Driver
(1) Loading driver basic operation description
This is the single input BTL drive system.
Loading driver will be active when CTL1=High and CTL2=Low.
Output will be Hi-z when VC<0.7V
Loading function table:

INPUT OUTPUT
LDIN>VC Forward
LDINLVC Reverse
LDIN=VC Brake [(VCC-V1)/2]

(2) Voltage Gain Calculation
The output Voltage is set by Input voltage (LDIN — VC) x Voltage gain (GvLD)
Voltage can be adjusted by external input resistor Rin.

70.5k VREF +L5k0x1x2x(vm \VC)
VIN Rin + 47kQ
Ve 47k VO+
+
~ v
R |—|::||N_| Level VREF
Shift
- I\ VO-
b \> VREF LSI(Q><1><2><(V|N VC)
- ~ \ v J\ v J R + 47kQ
70.5k x1 x2
R + 47k VO = (VO+) - (VO-) — 4 times between outputs

Figure 21.Loading Closed Loop Voltage Gain Calculation Diagram

Voltage gain is given by following formula

Vo 70.5k
GyLp :m:mX].XZXZ [dB]
When RIN =0
Vo 70.5k
Gyip = o =22 1 x 2 x 2 = 15.6 [dB]

(3) Loading driver VCC-short or GND-Short protection function

The IC has the ability to prevent the destruction of the POWER MOS output when destructive conditions happen.

(a) When the low side power MOS is ON, it is VCC-short protected when the output pin voltage is more than (power -2Vj),
and when current at VCC short is detected at the same time. During this time, output goes OFF and after 100us, output
become active to check if short persists. If VCC-short mode continues, Output goes OFF again.
2V; = around 1.4V(Typ).

(b)When the high side power MOS is ON , when output pin voltage is less than 2Vs, and detects a ground fault current, a
ground fault protection is done, and output goes OFF. After 100us, output become active. If short mode continues,
Output goes OFF again. Also, the current depends on the output voltage ground fault sensing

Supply and GND fault protection circuit has a built in filter to remove high frequency noise of 20us.

Driving current is limited according to the truth table below:

OUTPUT Short

Drive Condition OUTPUT Voltage Current Detect Condition | OUTPUT Mode
Low Side Output Power Greater Than .
MOS ON VCC-2V; Flow VCC - Short Active to MUTE
High Side Output Power .
MOS ON Less Than 2Vf Flow GND - Short Active to MUTE
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8. SLED Driver
(1) Input-Output Gain, Output Current Limit
The relation between the input voltage (VsLun, Vsiaiv) and the output current detection terminals input voltage
(Vvm_s-VsLrnr) is expressed as shown below:

Vvms-VSLRNF

REV FWP,

lumsl

&— Slope: gmSL

—/ Dead Zone+
Dead Zone-

/' N

VC VsL1iN,VsL2IN
Figure 22.SLED Motor input —Output Characteristic

The Input-Output Gain (gms.) and the output-limit current (IumsL) depend on the resistance of Rsirne1,2 (OUtput current
detection resistor).

The gain for SLED motor can be adjusted by input resistance (Rin).
Please refer to the following formula.
Vinput-Output Gain, Output Current Limit (Typ)

Input-Output Gain gms, = 0.33/Rs pnr [AIV]
Output-limit current Lyms, = 0.25/Rg pye [A]
Input-Output Gain With Resistor gms; = (47k/(R;y + 47Kk)) x (0.33/Rspryr) [AIV]
Connected (Rin =External Input Resistance)

(2)SLED Input-Output Gain Formula
- - lopeak
lo ! Rsirne 102

_JLTSLRNF
47k (
;lJ LR L':
47k J - d

O]
V|N—|R:IN»—[ II@.

Figure 23.SLED Motor Input-Output Gain calculation

Input-Output Gain calculation expression is given by the following formula.

lopeak 47k 0.33
9Ms, = —, v T & [AV]
INt47K  RsLRNF
Vopeak 47k 0.33
peat = X X Ry, [VIV]
VIN Rin+47k RSLRNF

It will be given by the following formula if you do not use the RIN.

__lopeak _  0.33
gmsy, = =

[AV]

VIN RSLRNF

(3) Output Pin State
Output State of SLED motor when input dead zone detected and current limit detected is given below
V¥ Output Pin State

Input Dead Zone Detected Short Brake "¢

Current Limit Detected Short Brake "¢
(Note 1) Short brake is the state where both the Positive and negative output of the driver will be pulled to high
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(4) SLED Driver Operation Description

< wM_s
iRSLRNF AMP
SLRNF (
[sLN| {LimiT| |osc |

’JH__Fl— PRE

LOGIC

Figure 24.SLED Motor Block Diagram

Statel State2

Reset
VM_S VM_S
_ N _
lo | [] RsLrNF RsLrNF
SLRNF SLRNF
ONT] [ OFF ON/ ] ,‘- [*ON

Figure 25. Set[State 1], Reset[State 2] to Current Load

PWM
Clock

Proportionate
Current Value to
Driver Input or

Limit Current
Value /

Current for.
Motor

|
[

set reset set reset set 1 reset

State 1 ! State2 } State1! State2 | State 11 State 2

Figure 26. SLED Motor Driver Operation Timing Chart

Set [Statel] : As PWM clock starts pulsing, the output turns ON and load current is supplied by VCC.

Reset[State2] : The output turns OFF when the increasing load current reaches the current value proportional to driver
input or limit current value. The increase in the load current is caused by the L component of the motor

when operating during this state as shown in Figure 25. State 2.
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9. Spindle Driver
(1) Input-Output Gain, Output Current Limit
The relation between the torque command input voltage (Vspiv) and the output current detection terminals input voltage
(Vvm_s-VsprnE) is expressed as shown below:
VVM_s - VSPRNF

A

lums

REV FW ?)

&<— Slope: gmSP

< 7 Dead Zone+
»—i¢ Dead Zone-

P spin
VC

Figure 27. Spindle Input-Output Characteristics

The Input-Output Gain (gmsp) and the output-limit current (ILimsp) depend on the resistance of Rsprnr (Output current
detection resistor).
The gain for Spindle motor can be adjusted by input resistance (Rin).
Please refer to the following formula.
VInput-Output Gain, Output Current Limit (Typ)

Input-Output Gain gmsp = 0.339/Rsprar [AIV]
Input-Output Gain With Resistor | gmgp = (47k/(R;y + 47k)) % (0.339/Rspryr) [AIV]
Connected (Rin =External Input Resistance)

Output-Limit Current Lyysp = 0.247/Rsppyr [A]

(2)Spindle Input-Output Gain Formula

- - lopeak
el
47k 5”'Ll—|
- ij R v.out [lﬂLL':L
vin Rin IN U
faltour wourjel il

Figure 28. Spindle Driver Load Current Path

Input-Output Gain calculation expression is given by the following formula.

Iopeak 47k 0.339
9MsP = 7yIN~ T Rm+4a7k R [AV]
IN SPRNF
Vopeak 47k 0.339
peat = X X R, [VIV]
VIN Rin+47k RSPRNF

It will be given by the following formula if you do not use the RIN.

m __lopeak _ 0.339
gMmsp = =,y

[AIV]

RspRNF

(3) Output Pin State
Output State of Spindle motor when input dead zone detected and current limit detected is given below
V¥ Output Pin State

Input Dead Zone Detected Short Brake "%

Current Limit Detected Short Brake "¢
(Note 1) In short brake mode outputs U_OUT, V_OUT, and W_OUT voltages will be low.
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(4) Input / Output Timing Chart of Spindle Driver
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[0} (0] [0}
o X o X &) X C
ve 3 52 Fc FE
+ R d
22 =>> == 92 p I I =
IT IT =TI ) 2 2
O_ O_ O_
) > =

State

(b) Short Brake Mode

(a) Forward Rotation Mode

H)

1=CTL2

(SPIN<VC, CTL

(SPIN>VC)

HU+
HU-

HV-
HV+

HW-+

HW-

State

(d) Reverse Protection Mode

(c) Reverse Rotation Brake Mode

After Reverse Detection)

L, CTL2=H,

(SPIN<VC, CTL1:

Before Reverse Detection)

L, CTL2=H,

(SPIN<VC, CTL1
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12000

10000

Rotation [rpm]

(5) Spindle Driver Input-Output Specifications
Figure 29. shows the input and output characteristics of the peak current detection control and the average current

detection control. This IC uses the peak current detection output control. Comparing Figure 29. (a) and (b), the linearity of
the input-output characteristic has been improved compared to the average current detection method.

12000

10000

[ee]
Q
o
o

8000

6000 / = 6000 /
4000 / 4000 /
2000

2000

Rotation[rpm]

1 1 1 1 1 0 1 1 1 1 1
0 01 02 03 04 05 06 0 01 02 03 04 05 06
Input Voltage[V] Input Voltage [V]
(a) Peak Current Control (BD8253EFV-M) (b) Average Current Control

Figure 29. Spindle Driver Input-Output Specifications

The difference between the input and output characteristics caused by the change in the detection control method can be

explained as follows:
The coil of the motor is not only composed of pure inductance, also includes an impedance component. Here, when the

peak value of the output pulse is Vo, current lo flowing through the motor at the output ON pulse is expressed as follows:

lo, Vo Vo

Figure 30. Current Waveform Including Impedance Elements

dlp(t)

V0=10(t)XR+LXT

Io="2(1-¢7)

It can be seen from the above equation that the curve of the natural logarithm is the current flowing through the motor, lo.
The figure above shows the characteristic of the input voltage versus the current flowing through the motor control.

The speed of the spindle motor is proportional to the current flowing through the motor. In the case of the PWM driver, the
current through the motor is equal to the peak current supplied by the driver and regenerated electrical current.

The average value of the current from the power supply (the integral value of the supply current) is proportional to the input
voltage in the average current control method. The input current flowing through the motor (number of revolutions) is
approximated by the curve of the natural logarithm (Figure 31.(b)). Therefore, the gain is higher in the low-speed rotation

area.
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Vo, lo

“

Increase rate
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peak current

Vo

Vo, lo

Increase rate is |
same of Current
square
( Integral )

Datasheet

>

(a) Peak Current Control (b) Average Current Control

Figure 31: Input Voltage Versus Motor Current

(6) Current Limit Operation
Figure 32 shows the operation timing chart.
With this IC, the flip-flop is operated based on the clock generated from the built-in triangular wave, generating a PWM
pulse. Spindle driver starts the operation with the rising edge of the clock. When the peak current due to the limit current or
gain is detected, it enters short break state, and there is no output pulse until the next clock is entered. This operates by
PWM oscillation frequency based on the same internal clock in either limit current detection or normal peak current
detection.

A

Voltage , Current

Current)
lo (Negative Current)

Iy
|
I |
Fe—y ke——"F l—1y
I IChargq : IChargq I 1Chargq I
[ Iy ! | | |
1| [ | [ | [
SPCNF [ 1 1
. | I I | Peak Current Detection by Limit Current or Gain. |
lo peak (Negative Peak | — p— — ——
|
|

Inside Clock
(100kHz Stability )

| | [nSide Clock Star
J

1" short '|

I short | ) )
Active | Brake 1 Active

| Brake 1

R | short |
ACVE ) Brae

Output State

Active

-
Time
Figure 32. Spindle Driver Timing Chart
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(7) Role of BHLD Pin, SPCNF Pin Capacitor
The block diagram of spindle driver is shown in the Figure 33.
This IC utilizes the current control system peak by the hold capacitor, Cgnip, to monitor through the pin SPRNF the 10 load
current flowing through the spindle motor which is connected to the BHLD terminal. The charging time of the BHLD
terminal is the time constant determined by the 50kQ (Typ) internal resistance and the capacitor Cgnip.

Cspenr, the capacitor of SPCNF pin, affects the cut-off frequency (fc) of the spindle driver control loop. fcis computed in the
following equation: (where Rerrout=700Q (Typ) which is the internal error amplifier output impedance).

1

21tCspenrRo ERR

fe

VM_S
Cerio(External );AﬁHLD(PinU
p
VM_S Current lo Flowing Through the
50kQ Rsprnr(External Spindle Motor
PRNF(Pin2 )
. . Amp. SPVM(Pin3)  Output Current

Waveform
1

Error Amplifier

I
vC
ha w Amp. ' Ju_ouT
SPIN(PiIn53) H—3 lA : Limit Current
] A?:r:;:t':je Reference PWM
Voltage < . ) Duty Control
. / C External Limit Detection 4
SPCNF(Pin52) E spone( He Signal Short Brake _[]V—OUT
= N Control at Limit
N Detect
Hall Signal H-

Triangular ( Internal Oscillator )

Aa]w_om

Figure 33. Spindle Driver Block Diagram

(8) Setting of Spindle Hall Signal
In this IC, Low noise (Silent) is achieved by controlling the output current in sine wave shape as shown in Figure 33. The

output current is controlled by using a Hall signal which is amplified in response to SPIN input. If the amplitude of a hall
signal is too small, the amplitude of output current may also become small and number of rotations may fall. Therefore, the
input level of a hall signal shall be 50 mV or more (hall amplifier input level: VHIM) like Figure 34. Moreover, please make
the hall signal waveform near a sine wave.

HU+

50mv HU+
T
HU- b ‘b
HU-

50mVv

Figure 34. Minimum Value of Hall Input Amplitude (Example of HU+ and HU- Input)
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(9) Hall Inputs (Pin 4to9) and Hall Bias (Pin 10) (For Spindle)

Hall elements can be connected either in series or parallel connection as shown in the Figure 35. Set the hall input voltage
to 1.0V to 6.0V (Hall amplifier in phase input voltage range: Vuicwm).

?HVCC
Y

I!l_!| HALL_VC _
(Pin10) (Pin10)
<Parallel Connection> <Series Connection>

Figure 35. Connection Example: Hall Element

(10) FG Pulse
3FG is the output of FG terminal. Set FG pull-up resistance to 3.3kQ or less. If the resistance is more than 3.3kQ, there is a
possibility that the FG voltage become high to low when the Spindle output change to Hi-Z.
Because the output signal generated from the Hall signal, FG, may have a noise component riding it and the FG output
pulse may have jitter noise. It is recommended to insert a capacitor (about 0.01uF) between the positive and negative Hall
signal to prevent noise radiation from the flexible cable or from the board pattern.

(11) Reverse Brake Mode

When reverse brake is done, from high speed, take note of the counter-electromotive force. Also, consider the speed of
motor rotation to ensure sufficient output current when using reverse brake.

(12) Capacitor Between SPVM-PGND
There is change in voltage and current because of the steep drive PWM. The capacitor between SPVM and PGND is
placed in order to suppress the fluctuations due to the SPVM voltage. However, the capacitor effect is reduced if this

capacitor is placed far from IC due to the effect of the line impedance. Therefore, this capacitor should be placed very
close to the IC.
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Noise Suppression
The following are possible causes of noise of the PWM driver.
A. Noise from the power line or GND line.
B. Radiated noise

1. Countermeasures Against A
(1) Reduce the wiring impedance on Power Supply and GND lines where high current flows. Make sure that they are
separated from power supply lines of other devices so that they do not have common impedance. (Figure 36)

I

ool T : "

5y SR
v v *
0.1uF Driver IC
|

Except Driver - (BD8253EFV-M)

the root of Power

+
Supply as much as . \\\ Q \.\
P Y

Figure 36. Example Pattern

I RN

Separated Close to

3

(2) Provide a low ESR electrolytic capacitor between the power terminal and the ground terminal of the driver to achieve
strong stabilization. Provide a ceramic capacitor with good high frequency property next to the IC. Also provide a ceramic
capacitor with good high frequency property between SPRNF and GND. (Figure 37)

This can reduce power supply ripple due to PWM switching caused by the rotation of the spindle motor.

0.1uF  PGND
i (Pin14)

SPVM:Stabilize by

0.1uF. ' Electrolytic Capacitor
e PGND
8v X{ A(Pinia)
o o 2 47uF Or more
}—D—(:)—D—{ 0 HF, PGND
PGND x '(Pin14)
_I I_ _I::I _I r‘] J::I (Pin14) RsprNE
? PGND PGND {3} {2] 2 Pin pattern:
= (Pin14) (Pin14)= SPVM  SPRNH connect at the root of
SPRNF
BD8253EFV-M
(a)SLED (b)Spindle (c)Around Spindle Power Supply

Figure 37. Position of Ceramic Capacitor
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(3) If there’s no improvement with the condition (1) and (2), another way is to insert an LC filter in the power line or GND
line.

Example:

120uH PWM
H 47|JF% 0.1}.|F‘L DRIVER

T | 1

¢

PWM
47pFi O.luF‘L DRIVER

ootV OWTT RS

120pH _ 4| 1 | pwm
4TuFI= 0.1pF
o0y TWF OWFT |DRIVER

Figure 38. Example of LC Filter

(4) Another way is to add a capacitor of around 2200 pF between each output and the ground. In this case, ensure that the
GND wiring should not have any common impedance with other signals. If a large capacitor is connected between output
and GND, for some reasons when VCC is short circuited with OV or GND, the current from the charged capacitor flows to
the output and it may be destroyed. Setting a capacitor between output and GND should be 0.1uF or less.

2200pF
T

Figure 39. Snubber Circuit
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2. Countermeasures Against B

(1) Ensure certain distance between RF signal line and PWM-drive output line. If it's not possible to provide space between
these lines, shield the RF signal line with a stable GND except power GND.

(2) Same as (1), flexible cable for pickup should be shielded with GND in order to separate noise between the signal line and
the actuator drive output line.

(3) Separate the flexible cable for the motor and for the pickup.

(4) Since the FG pulse is generated from the Hall signal, to avoid noise radiation on the flexible cable and the substrate
pattern, the wiring stable GND or other low impedance ,Put shield between the PWM output and the Hall signal.

RF

PICK| = (2)GNDshieid
up (1)GNDshield

(B)PICKUP Flexible Cable

GND

STEPPING

(3)Make sure to separate from GND of

Driver and Motor PCB BD8253EFV (3)Motor by freq

(4)GNDshield SPINDLE Output

Hall Signal

Figure 40. Countermeasure for RF Noise
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Power Supply System
? SPVM=8V

R :0.165Q
2200pF SPRNF

@? VM S é

AA
c
o
C
_|

sp sP sP
PWM Predrive OUTPUT _@ v.ouTt

I RSLRNF :0.5 Q
C21.22)
; N =9
sL SL g
INPUT Predrive OUTPUT
PREGND | I ‘
28 4 @ POWGND for Spindle
~ and Sled
= Y VCC=8V =
t |
LD LD
Predrive OUTPUT AVM=5V
-
I 05Q
® — |
RvmFcrRNF
RyMTKRNF
FC,TK FC,TK
Predrive OUTPUT 8

|
@ POWGND
for ACT and LD

Figure 41. Internal Block Power Supply and GND Connection
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Typical Application Circuit

BHLD VM_S
SPRNF SPIN
SPVM SPCNF
+ [HW- FCCDET
HW-+ TKCDET
HV- VMTKRNF
HV+ VMFCRNF
HU- PGND
HU+ TKO-
HALL_VC TKO+
U_ouT FCO-
== I
V_OUT 1 | FCO+
| <DE |
I
SPINDLE W_OUT | (ol : LDG
MOTOR l — l
PGND i—{ = |PGND | g | LDO+
SLED : — |
MOTOR SLO1+ I ()] | VCC
® L e
sLo1- | | LDN
L_l___J
SLO2+  ,oyp ACTMUTE
SLO2- FCIN
CTLL TEST4
co>l8lcm2 TKIN
PGND i
SLRNF1 TEST3
RsirnF1
ReaNe, IS |SLRNF2 VC
PGND i
CsikrNF2
PREGND i-=— & |PRTLIM TEST2
CprrF
PREGND 1 —{ & |PRTF SL1N
Cerrr
PREGND iH —{ & |PRTT TEST1
Rerrout
33V g |PRTOUT SL2IN
33V pR . [SFG PREGND

-

J

~N

| & - HHrPREGND

Cwm_s

B

| & — - PREGND

CspcNF

Rrkcpet

RFccoET | Caum

i PGND
8V

<
RvMFCRNF

|5 i PGND

©
<
TRACKING
COIL

45

FOCUS
COolL

43

42

LOADING
MOTOR

Cvcc PGND

PREGND
8V

4

i
I

| 2 - PREGND

Figure 42. Application Circuit Example
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VRecommended Values

Component Name Component Value Product Name Manufacturer
0.1pF GCM188R11H Series murata
Cvee ATyF UCD1E470MCL Nichicon
CwMm s 0.1uF GCM188R11H Series murata
CBHLD 2200pF GCM188R11H Series murata
0.1pF GCM188R11H Series murata
Cspvi ATyF UCD1E470MCL Nichicon
RsprnrF 0.165Q MCR100 Series Rohm
CspPRNF 0.1uF GCM188R11H Series murata
CspeNe 0.01uF GCM188R11H Series murata
Caun 0.1uF GCM188R11H Series rpur.ata
A7uF UCD1E470MCL Nichicon
RTkRrNF 0.5Q MCR100 Series Rohm
RrkcpeT 10kQ MCRO3 Series Rohm
REcRrNE 0.5Q MCR2100 Series Rohm
Reccper 10kQ MCRO3 Series Rohm
CprT 0.1uF GCM188R11H Series murata
CprrF 0.1uF GCM188R11H Series murata
RsLrNFL 0.56Q MCR2100 Series Rohm
RsLrNF2 0.56Q MCR100 Series Rohm
CsLRNF1 0.1uF GCM188R11H Series murata
CsLRNF2 0.1uF GCM188R11H Series murata
Ruvee 100Q MCRO3 Series Rohm
RuaLLve 100Q MCRO3 Series Rohm
RprTLM 47kQ MCRO3 Series Rohm
Rrc 33kQ MCRO3 Series Rohm
RerToUT 33kQ MCRO03 Series Rohm

1. VMTKRNF, VMFCRNF, VCC, SPRNF, SPVM, SLRNF1, and SLRNF2: These pins are power supply of large currents. So,
use Capacitor between PGND to these pins.

2. VM_S, SPCNF, PRTF, PRTT: Since itis a small signal path , please insert the capacitor against PREGND.

3. The VCC terminal is a power supply terminal of the loading part. Since high current flows when carrying out loading
operation, please insert a capacitor to PGND. When not carrying out loading operation and operating other spindles,
SLED motor, and an actuator, a VCC terminal becomes a power supply of the Pre stage of these circuits.

In this case, since high current does not flow, please insert a capacitor to PREGND.
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Terminal Equivalent Circuit (The value of resistors and capacitors are typical value)

1.BHLD 2.SPRNF
Pin54 Pin54 Pin54 Pin5 4 Pin54
50k 5Kk
Pin1O Pin2 \%
100 1K Pin54 3
Pin28
2k
Pin28 = Pin28 = binog - ¢
Pin28 = Pin28 =
4 HW-, 5,HW+, 6HV-, 7HV+, 8.HU-, 9HU+ 10.HALL VvC

Pin4, 5,6, 7,8, 9
50k

Pin28 Pin28 4p

. %

Pin28 Pin28 Pin28

11.U OUT, 12.V_OUT, 13.W _OUT

15.SLO1+, 16.SLO1-

Pin3 -©-

141

-

Pinl1, 12, 13

I3[

(.

Pinl4 Pinl4

Pin21 ©-

Pin15, 16 O%i

Pin14 Pinl4

1£1

-

I3[

L

17.SLO2+, 18.SLO2-

19.CTL1, 20.CTL2, 38.ACTMUTE

I
fl_

Pinl7, 18

Pin19, 20, 38
50k
50k

Pin28 Pin28 Pin28

Pinl4 Pinl4
21.SLRNF1, 22.SLRNF2 23.PRTLIM
Pin54 Pin40
10p
Pin21, 22
30k Pin23
Pin14 Pinl4 Pin2s

Pin28 =
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24.PRTF, 25.PRTT

26.PRTOUT

Pin40

fl_

Pin28 Pin28 Pin28

::' -
1 |—‘:'J Pin26 O N
1:@ 500 727 —
Pin24, 25O 1= Pin28 = I_lOk
L= -t
10k L‘::l L‘Slsoo _,ﬁ _[:]ZOK f
Vi 70 N _|:<_-1 J::i Pin28 Pin28  Pin28 Pin28
Pin28 = Pin28 =
27.FG 29.SL2IN, 31.SL1IN, 39.LDIN, 53.SPIN
Pin27
229 47k

Z

Pin29, 31, 39, 53

Pin28 Pin28 Pin28

33.vC

35.TKIN, 37.FCIN

Pin33 O
33k

150k

180k

Pin28 Pin28 Pin28

—
i

Pin3s, 37
50k
Z

Pin28 Pin28  Pin28

41.. DO+, 42.LDO-

43.FCO+, 44.FCO-

Pin40 ©-

|
4
o
L]

Pind1, 42

Pin47 Pin47

Pin48
Pin43, 44

I
50k
50k

f L

Pin47 Pin47

45 TKO+, 46 TKO-

48.VMFCRNF, 49.VMTKRNF

Pin49 t
r

50k

[T

Pin47 Pin47

Pin45, 46

Pin40
Pin48, 49
10k
vOv

Pind7 Pind7 Pin28 Pin28
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50.TKCDET, 51.FCCDET

52.SPCNF

Pin50, 51

Pin28 Pin28

I_.I_

Pin28 Pin28

:

Pin28 =

Pn54%
Pin52 O %

Pin28
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Operational Notes

1. Reverse Connection of Power Supply
Connecting the power supply in reverse polarity can damage the IC. Take precautions against reverse polarity when
connecting the power supply, such as mounting an external diode between the power supply and the IC’s power
supply pins.

2. Power Supply Lines
Design the PCB layout pattern to provide low impedance supply lines. Separate the ground and supply lines of the
digital and analog blocks to prevent noise in the ground and supply lines of the digital block from affecting the analog
block. Furthermore, connect a capacitor to ground at all power supply pins. Consider the effect of temperature and
aging on the capacitance value when using electrolytic capacitors.

3. Ground Voltage
Ensure that no pins are at a voltage below that of the ground pin at any time, even during transient condition. However,
pins that drive inductive loads (e.g. motor driver outputs, DC-DC converter outputs) may inevitably go below ground
due to back EMF or electromotive force. In such cases, the user should make sure that such voltages going below
ground will not cause the IC and the system to malfunction by examining carefully all relevant factors and conditions
such as motor characteristics, supply voltage, operating frequency and PCB wiring to name a few.

4. Ground Wiring Pattern
When using both small-signal and large-current ground traces, the two ground traces should be routed separately but
connected to a single ground at the reference point of the application board to avoid fluctuations in the small-signal
ground caused by large currents. Also ensure that the ground traces of external components do not cause variations
on the ground voltage. The ground lines must be as short and thick as possible to reduce line impedance.

5. Thermal Consideration
Should by any chance the maximum junction temperature rating be exceeded the rise in temperature of the chip may
result in deterioration of the properties of the chip. In case of exceeding this absolute maximum rating, increase the
board size and copper area to prevent exceeding the maximum junction temperature rating.

6. Recommended Operating Conditions
These conditions represent a range within which the expected characteristics of the IC can be approximately obtained.
The electrical characteristics are guaranteed under the conditions of each parameter.

7. Inrush Current
When power is first supplied to the IC, it is possible that the internal logic may be unstable and inrush current may flow
instantaneously due to the internal powering sequence and delays, especially if the IC has more than one power
supply. Therefore, give special consideration to power coupling capacitance, power wiring, width of ground wiring, and
routing of connections.

8. Operation Under Strong Electromagnetic Field
Operating the IC in the presence of a strong electromagnetic field may cause the IC to malfunction.

9. Testing on Application Boards
When testing the IC on an application board, connecting a capacitor directly to a low-impedance output pin may
subject the IC to stress. Always discharge capacitors completely after each process or step. The IC’s power supply
should always be turned off completely before connecting or removing it from the test setup during the inspection
process. To prevent damage from static discharge, ground the IC during assembly and use similar precautions during
transport and storage.
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Operational Notes — continued

10.

11.

12.

13.

14.

15.

Inter-pin Short and Mounting Errors

Ensure that the direction and position are correct when mounting the IC on the PCB. Incorrect mounting may result in
damaging the IC. Avoid nearby pins being shorted to each other especially to ground, power supply and output pin.
Inter-pin shorts could be due to many reasons such as metal particles, water droplets (in very humid environment) and
unintentional solder bridge deposited in between pins during assembly to name a few.

Unused Input Pins

Input pins of an IC are often connected to the gate of a MOS transistor. The gate has extremely high impedance and
extremely low capacitance. If left unconnected, the electric field from the outside can easily charge it. The small
charge acquired in this way is enough to produce a significant effect on the conduction through the transistor and
cause unexpected operation of the IC. So unless otherwise specified, unused input pins should be connected to the
power supply or ground line.

Regarding the 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 the P layers with the N layers of other elements, creating a
parasitic diode or transistor. For example (refer to figure below):

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 inevitably occur in the structure of the IC. The operation of parasitic diodes can result in mutual
interference among circuits, operational faults, or physical damage. Therefore, conditions that cause these diodes to
operate, such as applying a voltage lower than the GND voltage to an input pin (and thus to the P substrate) should be
avoided.

‘ Resistor ‘ ‘ Transistor (NPN) ‘
Pin A
P (J(J
Pin A
p* P p* E ' ] )S

N N N N A Parasitic

A _! Elements

A P Substrate - 4 P Substrate

— GND JT— GND GND =

Parasitic Parasitic N Region
Elements Elements close-by

Figure 43. Example of monolithic IC structure

Ceramic Capacitor
When using a ceramic capacitor, determine the dielectric constant considering the change of capacitance with
temperature and the decrease in nominal capacitance due to DC bias and others.

Area of Safe Operation (ASO)
Operate the IC such that the output voltage, output current, and the maximum junction temperature rating are all within
the Area of Safe Operation (ASO).

Thermal Shutdown Circuit(TSD)

This IC has a built-in thermal shutdown circuit that prevents heat damage to the IC. Normal operation should always
be within the IC’s maximum junction temperature rating. If however the rating is exceeded for a continued period, the
junction temperature (Tj) will rise which will activate the TSD circuit that will turn OFF all output pins. When the Tj falls
below the TSD threshold, the circuits are automatically restored to normal operation.

Note that the TSD circuit operates in a situation that exceeds the absolute maximum ratings and therefore, under no
circumstances, should the TSD circuit be used in a set design or for any purpose other than protecting the IC from
heat damage.
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Ordering Information

B D 8 2 5 3 E F V|- M E 2
|
Part Number Package Product Rank
EFV : HTSSOP-B54 M : for Automotive
Packaging Specification
E2 : Embossed tape and reel

Marking Diagrams

HTSSOP-B54 (TOP VIEW)

Part Number Marking

K
BD8253EFV | _LOT Number

O

1PIN MARK
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Physical Dimension, Tape and Reel Information

Package Name HTSSOP-B54

18, B0, 1

(MAX18. 85 (include. BURR) )
(6. 0) ‘ L AR

R RAAAARERAAAAAERAAARARARRR }

[_ _________ |
g o O | :
sls | ' =
i ' : %
| ~ i =
o) | l " s
Qe - O i
HIHH\BHHHHHHHHHHHHHHHHHHHHHHQ Y—
0. 8 7 \ 1PIN MARK | 8. 1278 38
uy
e
gl 1|
3 22 i‘\‘
E E | [ 0. 65 e 2215 03 [@lo. 08 W \\“—Mo. 08]s]
* Z (UNIT:mm)

PKG:HTSSOP—B54
Drawing No. EX196—5002

<Tape and Reel information>

Tape Embossed carrier tape (with dry pack)
Quantity 1500pcs
Directi E2
of"f:‘;(';’" 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 hand )

3

]
O O O 0O 0 O 0O O O 0o o o o o o o

)

Wi
Wk
Wk
w4

Wk
Wk
|l

\\ \ 1pin/ Direction of feed \
Reel *Order quantity needs to be multiple of the minimum quantity.
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Notice

Precaution on using ROHM Products
1. If you intend to use our Products in devices requiring extremely high reliability (such as medical equipment (Note 1)
aircraft/spacecraft, nuclear power controllers, etc.) and whose malfunction or failure may cause loss of human life,
bodily injury or serious damage to property (“Specific Applications”), please consult with the ROHM sales
representative in advance. Unless otherwise agreed in writing by ROHM in advance, ROHM shall not be in any way
responsible or liable for any damages, expenses or losses incurred by you or third parties arising from the use of any
ROHM'’s Products for Specific Applications.

(Notel) Medical Equipment Classification of the Specific Applications

JAPAN USA EU CHINA
CLASSII CLASSIb
CLASSIV CLASSII CLASSII CLASSII

2. ROHM designs and manufactures its Products subject to strict quality control system. However, semiconductor
products can fail or malfunction at a certain rate. Please be sure to implement, at your own responsibilities, adequate
safety measures including but not limited to fail-safe design against the physical injury, damage to any property, which
a failure or malfunction of our Products may cause. The following are examples of safety measures:

[a] Installation of protection circuits or other protective devices to improve system safety
[b] Installation of redundant circuits to reduce the impact of single or multiple circuit failure

3. Our Products are not designed under any special or extraordinary environments or conditions, as exemplified below.
Accordingly, ROHM shall not be in any way responsible or liable for any damages, expenses or losses arising from the
use of any ROHM'’s Products under any special or extraordinary environments or conditions. If you intend to use our
Products under any special or extraordinary environments or conditions (as exemplified below), your independent
verification and confirmation of product performance, reliability, etc, prior to use, must be necessary:

[a] Use of our Products in any types of liquid, including water, oils, chemicals, and organic solvents

[b] Use of our Products outdoors or in places where the Products are exposed to direct sunlight or dust

[c] Use of our Products in places where the Products are exposed to sea wind or corrosive gases, including Clz,

H2S, NH3, SO2, and NO2

[d] Use of our Products in places where the Products are exposed to static electricity or electromagnetic waves

[e] Use of our Products in proximity to heat-producing components, plastic cords, or other flammable items

[f] Sealing or coating our Products with resin or other coating materials

[g] Use of our Products without cleaning residue of flux (even if you use no-clean type fluxes, cleaning residue of
flux is recommended); or Washing our Products by using water or water-soluble cleaning agents for cleaning
residue after soldering

[h] Use of the Products in places subject to dew condensation

4. The Products are not subject to radiation-proof design.
5. Please verify and confirm characteristics of the final or mounted products in using the Products.

6. In particular, if a transient load (a large amount of load applied in a short period of time, such as pulse. is applied,
confirmation of performance characteristics after on-board mounting is strongly recommended. Avoid applying power
exceeding normal rated power; exceeding the power rating under steady-state loading condition may negatively affect
product performance and reliability.

7. De-rate Power Dissipation depending on ambient temperature. When used in sealed area, confirm that it is the use in
the range that does not exceed the maximum junction temperature.

8. Confirm that operation temperature is within the specified range described in the product specification.

9. ROHM shall not be in any way responsible or liable for failure induced under deviant condition from what is defined in
this document.

Precaution for Mounting / Circuit board design

1. When a highly active halogenous (chlorine, bromine, etc.) flux is used, the residue of flux may negatively affect product
performance and reliability.

2. In principle, the reflow soldering method must be used on a surface-mount products, the flow soldering method must
be used on a through hole mount products. If the flow soldering method is preferred on a surface-mount products,
please consult with the ROHM representative in advance.

For details, please refer to ROHM Mounting specification

Notice-PAA-E Rev.003
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Precautions Regarding Application Examples and External Circuits
1. If change is made to the constant of an external circuit, please allow a sufficient margin considering variations of the
characteristics of the Products and external components, including transient characteristics, as well as static
characteristics.

2. You agree that application notes, reference designs, and associated data and information contained in this document
are presented only as guidance for Products use. Therefore, in case you use such information, you are solely
responsible for it and you must exercise your own independent verification and judgment in the use of such information
contained in this document. ROHM shall not be in any way responsible or liable for any damages, expenses or losses
incurred by you or third parties arising from the use of such information.

Precaution for Electrostatic
This Product is electrostatic sensitive product, which may be damaged due to electrostatic discharge. Please take proper
caution in your manufacturing process and storage so that voltage exceeding the Products maximum rating will not be
applied to Products. Please take special care under dry condition (e.g. Grounding of human body / equipment / solder iron,
isolation from charged objects, setting of lonizer, friction prevention and temperature / humidity control).

Precaution for Storage / Transportation
1. Product performance and soldered connections may deteriorate if the Products are stored in the places where:
[a] the Products are exposed to sea winds or corrosive gases, including CI2, H2S, NH3, SO2, and NO2
[b] the temperature or humidity exceeds those recommended by ROHM
[c] the Products are exposed to direct sunshine or condensation
[d] the Products are exposed to high Electrostatic

2. Even under ROHM recommended storage condition, solderability of products out of recommended storage time period
may be degraded. It is strongly recommended to confirm solderability before using Products of which storage time is
exceeding the recommended storage time period.

3. Store / transport cartons in the correct direction, which is indicated on a carton with a symbol. Otherwise bent leads
may occur due to excessive stress applied when dropping of a carton.

4. Use Products within the specified time after opening a humidity barrier bag. Baking is required before using Products of
which storage time is exceeding the recommended storage time period.

Precaution for Product Label
A two-dimensional barcode printed on ROHM Products label is for ROHM’s internal use only.

Precaution for Disposition
When disposing Products please dispose them properly using an authorized industry waste company.

Precaution for Foreign Exchange and Foreign Trade act
Since concerned goods might be fallen under listed items of export control prescribed by Foreign exchange and Foreign
trade act, please consult with ROHM in case of export.

Precaution Regarding Intellectual Property Rights
1. All information and data including but not limited to application example contained in this document is for reference
only. ROHM does not warrant that foregoing information or data will not infringe any intellectual property rights or any
other rights of any third party regarding such information or data.

2. ROHM shall not have any obligations where the claims, actions or demands arising from the combination of the
Products with other articles such as components, circuits, systems or external equipment (including software).

3. No license, expressly or implied, is granted hereby under any intellectual property rights or other rights of ROHM or any
third parties with respect to the Products or the information contained in this document. Provided, however, that ROHM
will not assert its intellectual property rights or other rights against you or your customers to the extent necessary to
manufacture or sell products containing the Products, subject to the terms and conditions herein.

Other Precaution
1. This document may not be reprinted or reproduced, in whole or in part, without prior written consent of ROHM.

2. The Products may not be disassembled, converted, modified, reproduced or otherwise changed without prior written
consent of ROHM.

3. In no event shall you use in any way whatsoever the Products and the related technical information contained in the
Products or this document for any military purposes, including but not limited to, the development of mass-destruction
weapons.

4. The proper names of companies or products described in this document are trademarks or registered trademarks of
ROHM, its affiliated companies or third parties.
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General Precaution
1. Before you use our Products, you are requested to carefully read this document and fully understand its contents.
ROHM shall not be in an 'y way responsible or liable for failure, malfunction or accident arising from the use of a ny
ROHM’s Products against warning, caution or note contained in this document.

2. All information contained in this docume nt is current as of the issuing date and subj ect to change without any prior
notice. Before purchasing or using ROHM'’s Products, please confirm the la test information with a ROHM sale s
representative.

3. The information contained in this doc ument is provided on an “as is” basis and ROHM does not warrant that all
information contained in this document is accurate an d/or error-free. ROHM shall not be in an y way responsible or
liable for any damages, expenses or losses incurred by you or third parties resulting from inaccuracy or errors of or
concerning such information.
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Part Number

BD8253EFV-M

Package HTSSOP-B54
Unit Quantity 1500
Minimum Package Quantity 1500

Packing Type Taping
Constitution Materials List inquiry

RoHS Yes
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