TOSHIBA TB6508F

TOSHIBA Bi-CMOS INTEGRATED CIRCUIT SILICON MONOLITHIC

TB6508F

CYLINDER MOTOR CONTROL DRIVER IC FOR VTR MOVIE

The TB6508F is a 3 Phase, Low Noise, Low Voltage,
Sensorless Motor Control IC for VTR Movie.

The Outputs (10mA Max.) drive external PNP/NPN Power
transistors.

Small outline (QFP-48) surface mount package enables to
design a compact cylinder drive system.

FEATURES

® Operating Supply Voltage : V¢c=3.2~5.5V

LQFP48-P-0707-0.50
Weight : 0.17g (Typ.)

® Motor Supply Voltage : Vpy=3.0~12V

® Low Noise Type. : Soft Switching Drive
: Quasi-Linear Driving
Wave form generator

® Internal Functions

® Switching Mode Power Supply Control Circuit
® Torque Signal Input

® FG Amp.

® PG Amp.

961001EBA2

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor devices in general can
malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing
TOSHIBA products, to observe standards of safety, and to avoid situations in which a malfunction or failure of a TOSHIBA product could cause loss
of human life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions and conditions set forth in the
TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to foreign exchange and foreign trade control laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA
CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use. No license is granted
b% implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.

1997-08-28 1/18



TOSHIBA TB6508F
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PIN FUNCTION
AN symeoL FUNCTIONAL DESCRIPTION RN | symBoL FUNCTIONAL DESCRIPTION
1 YFG FG Processed Output 15 GND |GND Terminal
2 | FGoyut |FG Amp. Output 16 Lq Lower Side Pre Drive Output 1
3 | FGjn FG Input 17 Ly Lower Side Pre Drive Output 2
4 [ GP PG GND 18 L3 Lower Side Pre Drive Output 3
5 | PGyef FG-PG Reference Voltage 19 U3 Upper Side Pre Drive Output 3
6 | PGjp PG Input 20 u2 Upper Side Pre Drive Output 2
7 | PGout |PG Amp. Output 21 U1 Upper Side Pre Drive Output 1
8 | PGC PG Comparator Input 22 XL Conduction Angle Fine Adj. (1)
9 | Vcc Linear Power Supply 23 M3 Motor Coil Terminal 3
10 | YPG PG Waveform Output 24 M3D Motor Back Electromotive Force In
11 | EC Torque Control Input 25 M2 Motor Coil Terminal 2
12 | ECR Torque Control Reference Input 26 M2D |Motor Back Electromotive Force In
13| CS Current Detection Terminal 27 M1 Motor Coil Terminal 1
14 | PCI Current Feed Back Phase Comp. 28 M1D |Motor Back Electromotive Force In
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TOSHIBA

TB6508F

N | symBoL FUNCTIONAL DESCRIPTION N symBoL FUNCTIONAL DESCRIPTION
29 Vi Motor Supply Terminal 39 N.C. Non Connection
30 XT Conduction Angle Fine Adj. (2) 40 GSW | SMPS Supply GND
31 SL Upper Side Slope Voltage 41 CLK Clock Input
32 suU Lower Side Slope Voltage 42 GD Logic GND
33 N.C. Non Connection 43 Tq Test Mode Switch
34 PCV Voltage Feed Back Compensation 44 N.C. Non Connection
35 PCS SENSE Compensation 45 VDD Logic Power Supply
36 FC Reference Slope Input 46 SFS Start Frequency Selector
37 SWB [SMPS Drive Output 47 DWS |Conduction Angle Selection
38 Vg Unregulated Supply Voltage 48 STB Stand-by Switch Input
MAXIMUM RATINGS (Ta =25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vce 6 \Y Recommended Supply
Motor Supply Voltage Vm 14 Voltage
Switching Supply Voltage Vg 14 \Y, Vee=5V
Supply Input/Output Voltage Vs\wB 14
Output Terminal Voltage VN 14 (Note 1)| V
Input Terminal Voltage Vi -0.3~Vcc+0.3 (Note 2)| V
Power Dissipation Pp 300 (Note 3)| mwW
Operating Temperature Topr -20~75 °C
Storage Temperature Tstg -55~125 °C

(Note 1) N=19, 20, 21, 23, 24, 25, 27 and 28.

(Note 2)

=3, 5,6, 10, 11, 12, 13, 22, 30, 33, 36, 41, 43, 46, 47 and 48.

(Note 3) Mounted on a 50mm x50mm x 1.6mm PCB with 50% Copper area coverage.

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta =25°C, Vcc =3.5V)
Recommended nominal supply voltage V¢c is 5V. Following electrical characteristics is to assure low
voltage operation.

No CHARACTERISTIC SYMBOL -I;:Elgf TEST CONDITION MIN. | TYP. [ MAX. | UNIT
CUIT

1 |Supply Current (1) lcc (1) 1 | Operational — — 20l mA
2 |Supply Current (2) lcc (2) 1 |STB mode — — 6| mA
3 |ETR Voltage VECR 1 — 2.14] 224 254 v
4 |Torque Control Input Current lEC 1 |EC=0V -5 — — LA
5 |Torque Cont. Input Offset Vol AEC 2 — -100 — 100{ mV
6 [Input/Output Gain Gjo 2 — -17.72[- 16.48|-15.39| dB
7 |Max. Output Voltage CSmax 2 |Rcs=0.270) 136 151 174, mV
8 [Low Side Output Voltage (1) V(1) 3 |Veg=54mV 02| — 0.6 V

1997-08-28 3/18



TOSHIBA TB6508F
TEST
No. CHARACTERISTIC SYMBOL | CIR-| TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT

9 [Low Side Output Voltage (2) | V| (9 3 |[ECR=2.24V, EC=0V 045 | — 0.85 Vv

10 [Upper Side Drive Current Iy 4 — — — -10 | mA

11 | Low Side Drive Current I 4 — 10 — — mA

. . EC=ECR=2.24V
12 | PCS Operation Point Vpcs (1) 5 Vpcs = 1.75V 0.26| 037| 0.48 \
. . EC=0V, ECR=2.24V
13 | PCS Operation Point Vpcs (2) 5 Vpcs = 1.75V 043 | 0.62| 0.81 \Y
14 |PCS Gain Gpcs 5 — 13.06 | 16.26 | 18.59 | dB
. VM1 =6V
15 [SMPS Drive Current (1) Isw (1) 5 EC = ECR =224V 3| — — mA
. VM1 =6V

16 | SMPS Drive Current (2) Isw (2) 5 EC =0V, ECR =2.24V M| — — mA

17 | SMPS Comparator ON Time toN 5 — — — 1.0 wus

18 | SMPS Comparator OFF Time tOFF 5 — — — 1.0 us

19 SMPS Comparator Offset AVEC 5 . 5| 25 | mv
Voltage

20 |FG Amp. Gain GFG 6 ¥E'$;H1Z'5mv 5| — | — | dB

21 | YFG High Level YFG (H) 7 |IvFGg= —100.A 2.0 — — \Y

22 | YFG Low Level YFG (1) | 7 [lypg=100.A — — 15] v

. Vp_p = 15mV,

23 |PG Amp. Gain GpG 6 f2 1kHz 45| — — dB

24 [PG Amp. Offset Voltage APGjp 7 — 0.45 0.5 0.6 Vv

25 | YPG High Level YPG (H) 7 |lypg= —10LA 2.0 — — Y

26 | YPG Low Level YPG (L) 7 |lypg=100LA — — 1.0 Vv

27 |Stand-by Voltage STBon 8 — 215 — — Vv

28 |Stand-by Release Voltage STBoff 8 — — — 1.0 V

29 [Stand-by Input Current IsTB 8 |[VgTg=0V -100 | — — LA
Conduction Angle Selector

30| control Voltage Q =180° Dws (L | 9 - - - 1051V
Conduction Angle Selector

31| Control Voltage Q=150° DWS (H) | 9 - 245 — _ v
Starting Frequency Selector

32| Control Voltage f=15Hz SFS (L 10 o _ _ 1051 v
Starting Frequency Selector

33 | control Voltage f=30Hz SFS (H) 10 T 2451 — B v
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TEST CIRCUIT 1
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e
lcc(n), @ GND @—
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L YFG out in GP  ref in out PGC Vec YPG EC  ECR
: SB T I TP OP IO
| q}, } p
2.24v
ect] 22av VEGR

No.1

¥

Set STB =0V, EC=2.24V, and ECR =2.24V, then measure the current to the V¢ pin.

No.2

Set STB =3.5V, EC=2.24V, and ECR =2.24V, then measure the current to the Vcc pin.

No.3

Measure the voltage potential of pin@®.

No.4

Set EC=0V, ECR=2.24V, then measure the current to pin@.
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TOSHIBA TB6508F

TEST CIRCUIT 2
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No.5, 6, 7

Set VEcRr =2.24V, change Vgc¢ from 0V to 3V, then measure the voltage potential of Vcs.

Vs AEC=Vgc -VEer (Vs =0V)
G o Ves1-Ves2
] . 0=
SUAec ’
CSmax C52
T04-030 VEC- VECR
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TEST CIRCUIT 3
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No.8, 9

To set the drive angle, change the STB terminal (pin 48) from high to low.
Then input the number of clocks indicated below to the CLK terminal (pin 41).

VL

VL(2)

Vi

Vg =54mV

VEC

CLOCK

50

200

300

Terminal

M3

M1

M2
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TOSHIBA TB6508F
TEST CIRCUIT 4
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No.10, 11

To set the drive angle, change the STB terminal (pin 48) from high to low.
Then input the number of clocks indicated below to the CLK terminal (pin 41).

CLOCK 50 150 280
Terminal luq L3 ly2 IL1 lys IL2
SWi1 ov VM ov VM ov VM
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TOSHIBA TB6508F

TEST CIRCUIT 5
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No.12
Set Vgc =2.24V, then measure V1 when Vpcg=1.75V. Vpcs
No.13
lapcs
Set Vgc =0V then measure Vi1 when Vpcg=1.75V. Vpcs =175V
<14 (Vm-Vm1)
No.14
VM= VMi1

Vpcs (1) 04 0.6

Set VE¢c =2.24V, VEcR =2.24V and V) =6V, then determine Vees (2)

Gpcs from the amount Vpcg voltage varies when (Vp-Vivi1)

changes from 0.4V to 0.6V.
APCS

Gpes=——————
PCS= "4 (VM - V1)
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TOSHIBA TB6508F
No.15
Set FC=3V, EC=2.24V, and ECR =2.24, then measure the current to 37.
No.16
Set FC=3V, EC=0V, and ECR =2.24V, then measure the current to 37.
No.17, 18
Input a square wave from FC terminal.
Set Vpcg=1.75V
/73v
FC terminal / Vpcs=1.75V
1w
— 6V
Wave form
of 37 pin ‘ 3V
Aton AtoFr
No.19 VswB '
Set Vpcg =1.75V, change V¢ i AVec
™1
AVEc=Vpcs - VEC :
.
I E—
175V Vge
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TOSHIBA TB6508F

TEST CIRCUIT 6
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No.20

Set SW to FG, then determine Gpg=20€fog (Vo /V|N) by measuring.
Vo when V|N=1.5mVp_p, TkHz.

No.23

Set SW to PG, then determine Gpg =20€og (Vo /V|N) by measuring Vo when VN =1.5mVp_p,
1kHz.
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TEST CIRCUIT 7
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Glsws FC P POV NCSUSL XT um o MID M1 M2D M2 .o
38 Vg M3 @
€D [ xL[2d)
250kHz Square wave GSW u1 @
3v
J.I-"-O.SV o—@cx u2f29)
@2 ¥ &)
TB6508F
@, 13[1
@ N.C L2 @
Vee=3.5V
O——@3)vpp L[
@ssrs anofiD—¢
@ows pcif1d
¥-@glsts G FG PG PG PG S &)
\ YFG out in GP ref in out PGC Ve YPG EC ECR
@O @ G (I) (7) (r) Qr) 9 O @
” (L 1IYPG
'—O
iYFG
YEG (H) ? VEGin Vref Vref VPGin YPG (H)
L 01 ut L
f .
PGin 100k 100k
No.24

Input a 10kHz square wave from fpgjn, Set fpgin to 1.2Vp_p (4PGjy =0.6V) and check that @

is active.

Also, set Vp_p to 0.9V (4PGj, =0.45V) and check that pin is not active.

No.21

Set YFG to high then measure the YFG voltage fpGin | | I | IVF"P=1'2V

No.22

potention when a current of lypg= - 100.A is obtained. pin® _|—|_,—|_
(YPG)

Set YFG to low then measure the YFG voltage potential when measure a current of Iyfg= -

100.A.
No.25

Set PG into Low and set YPG to High, then measure the YFG voltage potential when a
current of Iypg =1004A is obtained.

No.26

Set PG into high and set YPG to low then measure the YPG voltage potential when a current
of lypg =1004A is obtained.
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TEST CIRCUIT 8
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No.27, 28

Change Vg1p from 0V to 3.5V, and from 3.5V to 0V, then measure the Vpcy.

Vpcv

VsTB
STBoff STBon

No.29

VgTR is STBon, when change Vpcy from high to Low.
VsTB is STBon, when change Vpcy from high to low.

Measure the IsTg when Vgt =0V
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TEST CIRCUIT 9
Vi =6V
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No.30, 31

Changes Vpys from 0V to 3.5V while the motor is running, and measures the changes of 11,

I, and I3.

The continuous lines in the diagram are DWS (L) at 180° or, while the dotted lines are DWS

(H) at 150° on.

current
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TOSHIBA TB6508F

TEST CIRCUIT 10
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No.32, 33
Change Vgps to 0V and to 3.5V, then measure the carrent of Iy1~3 and I 1~3.
Fig.1 Case of SFS(L)-15Hz.
Fig.2 Case of SFS (H)-30Hz.
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SFS-L (15Hz)
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Fig.1

SFS-H (30Hz)
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I3

Fig.2 SFS (H)
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TOSHIBA TB6508F

APPLICATION CIRCUIT
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TOSHIBA TB6508F

OUTLINE DRAWING
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Weight : 0.17g (Typ.)
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