TOSHIBA TB6519AF

TOSHIBA Bi-CMOS INTEGRATED CIRCUIT SILICON MONOLITHIC

TB6519AF

VIDEO CAMERA CYLINDER MOTOR CONTROLLERS AND CAPSTAN
MOTOR CONTROLLERS

The TB6519AF is a single-chip IC for video camera cylinder
motor controllers and capstan motor controllers. The
cylinder section is a soft-switching pre-driver based on a
3-phase full-wave sensorless driver and 180° trapezoidal
wave commutation control. The capstan section is a soft-
switching pre-driver based on 3-phase full-wave drive and
pseudo-sine wave commutation control.

FEATURES

e Output current  : 10mA (MIN.) (At Vcc = 3.5V) LQFP64-P-1010-0.50A
Weight : 0.34g (Typ.)

® Operating voltage : Vcc = 2.8~5.5V
® Motor voltage : VM = 3.0~12V

961001EBA1

@ 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 by 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.
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PIN FUNCTION

:I';“ SYMBOL FUNCTION DESCRIPTION :||<|>\‘ SYMBOL FUNCTION DESCRIPTION
1 YFGout | Cylinder part FG amplifier output terminal 34 H3- Capstan motor hall element input
2 YFGin | Cylinder part FG input terminal terminal
3 CFGout | Capstan part FG amplifier output terminal 35 H3+ ”
4 CFGin | Capstan part FG input terminal 36 H2- 2
5 YSTB Cylinder part stand-by switch input 37 H2+ 7
terminal 38 H1 - Capstan motor hall element input
6 YSUL | Cylinder part sloop voltage terminal terminal
7 YEC Cylinder part torque control input 39 H1+ 7
terminal 40 CPCH Capstan pa.rt hall amplifier phase
8 YECR Cylinder part torque control reference compensation
input terminal a1 ccs Capstan part current detection
9 YPCl Cylinder part current feedback phase input terminal
compensation 42 CGND | Capstan part ground terminal
10 YPCV Cylinder pelnrt voltage feedback phase 23 cPCs Capstan part switching voltage control
compensation output
1" YPCS Cylinder par.t switching voltage control a1 cPev Capstan pa'rt voltage feedback phase
output terminal compensation
12 YGND | Cylinder part ground terminal 15 cpal Capstan part current feedback phase
13 Yes Cylinder part current detection input compensation
terminal 46 CTL Capstan part torque limit
14 YVM | Cylinder motor power voltage terminal a7 CECR Capstan part torque control reference
15 YM3 Cylinder motor coil terminal voltage
16 YM2 7 48 CEC Caps‘.can part torque control input
17 YM1 ” terminal
18 Y13 Cylinder motor lower side pre-drive 49 CRSF CapS‘.can part direction control input
output terminal terminal
19 YL2 7 50 cSW Caps'.can part switching pre-driver output
20 YL s terminal
1 YU Cylinder motor upper side pre-drive 51 YSW Cylin.der part switching pre-driver output
output terminal terminal
22 YU?2 P 52 GSW | Switching voltage part ground terminal
23 YU3 ” 53 FC Switching comparator triangular-wave
” a3 Capstan motor low side pre-driver output Input terminal
terminal 54 vCC Capstan part ground terminal
25 CL2 ” 55 YCLK | Cylinder part clock input terminal
26 CL1 7 56 YT1 Cylmlder part test mode switch input
27 Ui Capstan motor upper side pre-driver terminal
output terminal 57 YSFS Fylmder part start-up frequency switch
28 | cu2 // input
29 cu3 P 58 CFG Capstan part FG wave output terminal
30 CM3 | Capstan motor coil terminal 59 YPG Cylinder part PG wave output terminal
31 CM2 P 60 YFG Cylinder part FG wave output terminal
32 M1 - 61 GND FG and PG part ground terminal
33 | CYM [ Capstan motor mains power terminal 62 | REF FG and PG part reference voltage
terminal
63 YPGout | Cylinder part PG amplifier output terminal
64 YPGin | Cylinder part PG input terminal

Downloaded from Elcodis.com electronic components distributor

1999-03-17 4/33



http://elcodis.com/parts/6145775/tb6519af.html

TOSHIBA TB6519AF

MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 6 Vv
Motor Supply Voltage

V 14 \

(Note 1) M
Supply 1/0 Voltage (Note 2) VewB 14 \Y
Output Terminal Voltage
(Note 3) N 14 v
Input Terminal Voltage
(Note 4) V| 0.3~Vcc + 0.3 \Y
Power Dissipation Pp 0.95 (Note 5) w
Operating Temperature Topr -20~75 °C
Storage Temperature Tstg -55~125 °C

(Note 1) Pin No. = 14, 33

(Note 2) Pin No. = 50, 51

(Note 3) Pin No.
(Note 4) Pin No.
(Note 5) Element

15, 16, 17, 21, 22, 23, 27, 28, 29, 30, 31, 32
2,4,5,7,8, 13, 41, 46, 47, 48, 49, 53, 55, 56, 57, 62, 64

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta = 25°C, V¢ = 3.5V)
Cylinder part

TEST
No. CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
cuIT
Shared use of the cylinder
1 |Supply Current (1) Icc (1) 1 |area and capstan area — 17.9 30 | mA
during operations
During STB, during STOP
2 [Supply Current (2) Icc(2) 1 (CAP) —_ 10.6 20 mA
3 | ECR Voltage VECR 1 214 224 | 2.54 Vv
Torque Control Input _ e _
4 Current Yigc 1 |YEC=0V 5 0.5 LA
Torque Control Input _ _
Offset Voltage AEC 2 100 15 100 | mv
6 |1/0 Gain YGio 2 0.13| 0.15 | 0.17
Maximum Output _
7 |Voltage YCSmax | 2 |Rycs = 0.27Q 145| 160 | 183 | mv
Lower Side Output _
8 Voltage (1) VL) 3 |YCS =54mV 0.2 0.39 0.6 \Y
Lower Side Output _ _
9 Voltage (2) VL (2) 3 |YECR =224V, YEC=0V 0.45| 0.66 | 0.85 \V}
Upper Side Drive _ _ _
10 Current lu 4 10 | mA
Lower Side Drive
1 Current IL 4 10 — — mA
. . YEC = YECR = 2.24V
12 | PCS Operating Point (1) | Vpcs (1) 5 Vpcs = 175V 0.36 | 0.47 | 0.58 \
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TOSHIBA TB6519AF
Cylinder part
TEST
No. CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. . YEC =0V, YECR = 2.24V
13 | PCS Operating Point (2) | Vpcs (2) 5 |Vpes = 175V 0.60 | 0.79 | 098 | V
14 | PCS Gain YGpcs 5 45| 65| 85
SW Reg Drive Current VM1 =6V,
51 Isw (1) > |YEC = YECR = 2.24V 31 45 — | mA
SW Reg Drive Current VM1 =6V
16| 2) ISW(@ | 3 |yEc =0V, YECR = 2.24V 1166 — | mA
SW Reg Comparator _
17 Offset Voltage AVEC 5 5 15 25 mV
18 | FG Amplifier Gain GFG 6 |Vpp=15mV, f=1kHz 45 | — — dB
19 [ YFG High Level YFG (H) 7 |lyrg = —100 1A 2.0 3.4 — \'
20 [ YFG Low Level YFG (L) 7 |[lyrg = 100 pA — 0.1 1.5 \Y
PG Amplifier Open
21 Loop Gain Gpg — — 70 — dB
PG Amplifier Offset .
22 Voltage APGin 7 0.45 0.5 0.6 \Y
23 | YPG High Level YPG (H) 7 [lypg = =10 A 2.0 3.0 — V
24 [ YPG Low Level YPG (L) 7 |[lypg = 100 A — 0.03 1.0 \Y
25 | Stand-By Voltage STBon 8 2.15 — — \Y
Stand-By Release
26 Voltage STBoff 8 — — 10| Vv
27 | Stand-By Input Current IsTB 8 |Vstg =0V -100 | -35 — LA
Start-Up Phase Switch
28 [Frequency 7.5 Hz SFS (L) 9 — — 1.05 \Y
Setting Input
Start-Up Phase Switch
29 | Frequency 15 Hz SFS (H) 9 245 | — — Y
Setting Input
30 | YVM Under Limit YVML 5 1.87 25 | 3.13 Vv
31 [YVM Short Protection YVMS 5 0.26 | 0.76 1.00 \
Current Leak When
32 Mains Power Off IML 10 |YVM =6V — 3 10 HMA
33 [ Output Idle Voltage YCSidle 2 |Rycsg =0.27 () — 0 5| mV
Capstan area
TEST
No. CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Torque Control Input _ _ _ _
34 Current Clgc 11 |CEC = CECR = 1.75V 2 1 — MA
Torque Control
35 Reference Voltage CEcr 11 1.55 1.73 1.95 \
36 Torque Control Input CEc 12 05 _ 3.0 Vv
Voltage
Output Maximum _ _
37 Voltage CCSmax 12 |Rccs = 0.34 () 0.19 | 0.23 \Y
3g | Torque Control 170 CGio 12 021 | 0.24 | 0.27
Gain
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TOSHIBA TB6519AF

Capstan area

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

39 | Output Idle Voltage CCSidle 12 — 0 4 | mVv
Torque Control Input _

40 Offset CECofs 12 100 15 100 | mVv

a1 |Torque Control Dead CECdz 12 30| 77| 130 | mv
Zone

42 (Lf’)"" Side Vcg Voltage | ) (1) | 13 [ccs = 60 mv 0.22] 028 | 0.50 | Vv

43 (L2°)"" Side Vcg Voltage | ) () | 13 [cEC =0V, CTL = 1.0V 0.40| 050 | 0.80 | v
Hall Element

44 | Permissible Input Hin 14 1.2 — 2.0 \"
Voltage
Hall Element Input

45| conversion Offset Hofs 15 -8 -1 8| mv

46 | TL-CS Offset TLofs 16 |CTL = 20 mV 6 9.5 14 mV
Forward Rotation

47 control Voltage vi 7 - _ 0.87 v

48 | Stop Control Voltage Vs 17 1.27 | — 2.23 \Y
Reverse Rotation

49 Control Voltage vr 7 290 | — - v

50 | Ripple Cancel Rates R 18 [CCS = 60 mV 8 13 18 %
Upper Side Drive MAX

51 Current Cly 19 10 24 — mA
Low Side Drive MAX

52 Current ClL 19 — -16 | -10 mA
SW Power Voltage

53 Input Offset CSWofs 21 -20 11 20 mV
SW Power Voltage

>4 Control Output Gain CGpcs 20 6 8 10
SW Power Voltage

55 | Control Output Voltage | VUD (1) 20 |CEC = CECR, CPCS = 1.7V 0.3 ]| 0.40 | 0.65 \
(1
SW Power Voltage _ _

56 | Control Output Voltage | VUD (2) 20 CEC =0V, CTL =02V 0.47 | 0.62 1.10 \Y
@) CPCS = 1.7V
SW Power Voltage _ _

57 Output MAX Current ClswB 20 |CEC =0V, CTL=0.2V 15 22 — mA
FG Amplifier Standard

58 | Voltage CFGref 11 17| 20| 23| Vv

. . External 1k(), 220 k()

59 | FG Amplifier Loop Gain | CGfg 22 Input 3 mVp.p, 1kHz 45 50 [ — dB
FG Amplifier Output

60 Voltage High Level CFGH 22 3| 35| — v
FG Amplifier Output

61 Voltage Low Level CFGL 22 — 0.01 0.5 \

62 |V Under Limit CVMmIL 23 113 152 | 1.88 | V

63 [V Short Protection CVms 23 0.26 | 0.45 | 1.00 vV
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TOSHIBA TB6519AF

TEST CIRCUIT 1. Icc (1) lcc (2)- VECR. YIEC

01.75V

QO 6V

525V
1.45V
1.5V

1

TB6519AF

L0,

~

@@@?@ﬁ?@?????@??
”? LL l l l . l l l l
V

Ho
2.24
2.24 V)
O—o—@

< lcc(1), ) b

VECR

Vee =35V oy

No. 1 Icc (1

Set YSTB = 0V, YEC = 2.24V, YECR = 0V and CRSF = 0V and then measure the current flowing into
the V¢ terminal.

No.2 Icc(2)

Set YSTB = 3.5V, YEC = YECR = 2.24V and CRSF = OPEN and then measure the current flowing into
the V¢ terminal.

No.3 VECR
Measure the potential of pin ®.
No.4 Ylgc
Measure the current flowing into pin @ when YEC = 0V and YECR = 2.24V.
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TEST CIRCUIT 2. AEC, YGio, YCSmax, YCSidle
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No.5 AEC, No.6 YGio, No.7 YCSmax, No.33 YCSidle
Set YECR = 2.24V, change YEC from 0V to 3V and then measure the potential of pin ®.

AEC = VEC - VECR (Vcs = 0V)

Vs
— i V T V
YGio = —CS1 = VCS2
e 0.1V
Vst
YCSmax Ycs2
VEc - V
-0.4 -03 0 lYCSidIe BT R
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TOSHIBA TB6519AF
TEST CIRCUIT 3. V[ (1), VL(2)
Square wave —o—o
sowa UL %é%&
05v © AOBOBDOOOBDRRDDRDE)
® )
o—@
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35vO @ @
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©

15) (16,
£ \?;

1

No.8 V[ (1), No.9 V| ()

—O VECR
i/ =224V

2
>
”

3

I—WWr

0.2782

owf;

Change the YSTB terminal from H to L with YMI =0V, YM2 = 6V and YM3 = 6V and then enter
the following clock counts into the YCLK terminal in order to set the drive angle.
Connect the YM1, YM2 and YM3 terminals to PWTR after setting the drive angle and then carry out

the measurement.

Vi

VL(2)

VL) N.YCS = 54mV
0 VEC

CLOCK

80

150

270

Terminal

YM3

YM1

YM2
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TEST CIRCUIT 4. Iy, I

Square wave

03V Q @ @) @D ¢ (D () G2 @) @9 G G () G 63 G 6D

160

35Ve

TB6519AF

=)

®@@@®j}?@?mpf?@w R
swz2 | 2V

T 5%

No. 10 Iy, No. 11 I

Change the YSTB terminal from H to L and then enter the following clock counts into the YCLK
terminal in order to set the drive angle.

cLocK 50 150 280

Terminal | YU1 | YL3 | YU2 | YL1 | YU3 | YL2
SW1 oV | 2v [ ov [ 2v [ oV | 2v
SW2 5V | 6V | 5V | 6V | 5V | 6V
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TOSHIBA TB6519AF

TEST CIRCUIT 5.  Vpcs (1), VPcs (2)- YGPCS: Isw (1). Isw (2). AVEC, YVML, YVMS

@@@J@@Jfbé@éﬂ@@@@@@@@@
@)
e o
.
1k ¥ Vswp
35V0 2)
25
TB6519AF
°, @
@)
2D
19,
QQQQ?Q????()?Q()%? .
1 2)(3)(4)(5)(6)(7)(8)(9)(10)(11)(12)(13)(14) (15) (16,
Vi l J_E
jS VECR = 2.24V ;Zé /l >

Vecs

6V l ;_24v 1.7%%
No. 12 Vpcs (1)

Set YVM = 6V and YEC = 2.24V and then measure the VM1 for which Vpcg = 1.75V.
No. 13 Vpcs (2)

Set YVM = 6V and YEC = 0V and then measure the VM1 for which Vpcg = 1.75V.
No. 14 YGpcs

Set YVM = 6V and YEC = 2.24V and then acquire YGpcg from the amount of Vpcg voltage change
when (YVM - VM1) is changed from 0.4V to 0.6 V.

v
PCS YGPCS = APCS
A (YVM = VM1)

}apcs

Vpes = 1.75V
el A (YVM — VM1)
YVM - VM1
VPCS (1) 0.6V
VPCS(2) 0.4V
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No. 15 sy (1)

Set FC = 3V and YEC = 2.24V and then measure the current flowing into the YSW terminal.
(YVM = VM1 = 6V)

No. 16 Isyy (2)

Set FC = 3V and YEC = 0V and then measure the current flowing into the YSW terminal.
(YVM = VM1 = 6V)

No. 17 AVEc

Set YPCS = 1.75V, change FC from OV and then measure the difference in Vgc and Vpcg when
Vgwp changes from H to L.

Vswa

AVEC
AVEC = Vpcs - VFC

|
S

175V

No. 30 YVML

Set FC = 3V, YEC = 2.24V and VM1 = YVM-1V, change YVM from 6V and then set YVML when
Vpcs changes from H to L.

Vpcs

————YVM

0 yvmL 6V

No.31 YVMS

Set FC =3V, YEC =0V and VM1 = 6V, change YVM from 6V and then set YVMS when Vswp
changes from H to L.

Vswe
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TOSHIBA TB6519AF

TEST CIRCUIT 6. Gfg, Gpg

@@@%JM&L) 42 () GO G G3 G GO G G 63)

35V0O

TB6519AF

SISIGISISIOINISISISISISISIOISIS)]

9JO1OJOIOIOIGIOJOIIIPIEITIOLD)
|

————4 °FG
PG J:FG QPG 9 1.5mVp.p 1kHz
300 k 1k
1t oy

% Vo T uF Vin

No. 18 Gfg
Set the SW to FG, measure Vo when Vin = 1.5mVp_p at 1kHz and acquire Grg = 20 fog (Vo /Vin).
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TOSHIBA TB6519AF

TEST CIRCUIT 7. YFG (H), YFG (L), APGin, YPG (H), YPG (L)

®@®£$£$®®®®@®®@®

U1

D@ ®

35VO—

TB6519AF

()

éé$®®®®£®gC

i

0.1 u

SISIGIOISSISISISISISISISIOISIS)

YFG (H), (L) lYFG

O
L
bod

\
@@@@?@@@@wwn@Q@@

YPG (H), (L)

L o— 1.8V
- o3V 08V
. .03
swase_—_o} 0.1 uF
fpaGi
100 kQ 100 k) Gin

No. 19 YFG (H)

Measure the potential of YFG when a current of Iypg = - 100 A is flowing after 1.8V has been
applied to YFGin and YFG has been set at H.

No. 20 YFG (L)

Measure the potential of YFG when a current of Iypg = 100 nA is flowing after 0.8V has been
applied to YFGin and YFG has been set at L.
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TOSHIBA TB6519AF

No. 22 APGin

Set SW3 on, input a 10 kHz square wave from fpgin, set the fpgjn Vp-p to 1.2V (4PGin = 0.6 V) and
confirm that the pin 59 is operating.

Also, set Vp_p to 0.9V (4PGin = 0.45V) and confirm that the YPG terminal is not operating.

Vpop =12V
e I I B

e B

No. 23 YPG (H)
Measure the potential of YPG when a current of lypg = - 100 A is flowing after 3V has been
applied to YPGin and YPG has been set at H.

No. 24 YPG (L)

Measure the potential of YPG when a current of lypg = 100 1A is flowing after 0V has been
applied to YPGin and YPG has been set at L.
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TOSHIBA TB6519AF

TEST CIRCUIT 8. STBon, STBoff, ISTR

TB6519AF

ﬁ)@@@@@@@@@@@@@@@

@@@@?@?@@?@u@@??
$
$

>
[}
a

>

I'stB
VsTB

No.25 STBgn. No.26 STBoff

Change VgTg from 0V to 3.5V, and then from 3.5V to 0V, and measure Vpcy.
VgTR becomes STBon when Vpcy changes from H to L, and becomes STBoff when Vpcy changes
from L to H.

Vpcv

STBoff STBon VsTB

No. 27 IsTR
Measure IsTg when Vgrg = 0 V.
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TOSHIBA TB6519AF

TEST CIRCUIT 9. SFS (L), SFS (H)

QO 6V
35VO
@@@Jﬁ@g@g@L@@@D@@@@@@
@ &
o) &)
L&)
&
250 ng @ @
o5V 2
Square wave _<:§ TB6519AF
QL @ 23—
>& @ @—w\,—
® ]
® (D—w—p
® (D—w—t
@

b@@@®??@??®un@ﬁm
Et 5V
T

Y
¥
o—

0.27Q

— s

No. 28 SFS (L), No.29 SFS (H)
Change Vg from 0V to 3.5V and measure the potential of YU1~3 and YL1~3.

Clock count (259) (515) (608)  (751) (1007) (SFS (L))
131 259 304 375 503 SFS (H)

| | L |
YSTB terminal_l
| | | | | |

YU1 terminal I I I I |
|

YU2 terminal | | I | | I

-

YU3 terminal | I
Clock . (387)  (578) (622) (879) (1070)  (SFS (L))
ock coun 195 290 310 a3 534 SFS (H)
YL1 terminal [ _L
] ‘ I
YL2 terminal r
|
YL3 terminal I ]
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TOSHIBA TB6519AF

TEST CIRCUIT 10. Ipj.

(@8 G7) (1) G (3 (3 G (1) (9 G G3 6D GO 69 6D G

TB6519AF

PEEEORDOO®OO®OOVO®

@@@@@@@@@@@?@m@@

» 1=

6V

No. 32 IyL
Measure the current that flows into pin @ when YVM = 6 V.
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TOSHIBA TB6519AF

TEST CIRCUIT 11. Clgc, CECR, CFGref

1525V 15V 145V

6V

175V 1.75V
0.0
MF

If_ﬁ) + -

48£@@@@ 32 (a1) G0) 39 G8) G7) (o) (5) G2 G3

0.01 «F

TB6519AF

SISCIOISNIBISISIOIOISISIOISIS)

@@@@@@@@@@@?®@@@

No. 34 Clgc

Measure the current that flows into the CEC terminal with CEC = 1.75V and CECR = 1.75V.
No. 35 CEcr

Measure the voltage of the CECR terminal.
No. 58 CFGref

Measure the voltage of the REF terminal.
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TOSHIBA TB6519AF

TEST CIRCUIT 12. CECm, CCSmaxm, CGiom, CCSidlem, CECofsm, CECdz

1.75V

1.525V
1.5V
1.45V
I—v—rs
0.340

1.0

,i Y

HF
@ |51 T 1
18) (a7) (46) (35) @4) (3) (32) (1) (40) G9) (38)

<

1k 0.01 4F

0.01 «F
0.01 «F

+—06V
33, 3/6 14711

2/15

NS
I =
>
02F

TD62M37

TB6519AF

SISIGISISIOIBISISISISISISIOISIS)

@@@@@@@@@@@ﬁ@@@@

No.36 No.37 No.38 No.39 No.40 No.41

Set CTL = 1.0V and CECR = 1.75V, change CEC from 0V to 3.5V, measure the potential of the CCS
terminal and confirm the V characteristics.

ccs
CGio = CS1 - CS2
— — 0.25Vv
————————— cs CCSidle : The CS potential within the dead zone
CCSmax CCSmax
PN 2 CECofs = Vi+V2
- ccsidl
1 1
1 1
I i i CECdz = V2 - V1
——y + CEC-CECR
-125V -05vV -025Vvi0} V2 125V
f————|

1 1
Dead zone
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TOSHIBA TB6519AF

TEST CIRCUIT 13. CVLL (1), CVLL (2)

1.75V
10V g
S

w e w -

Za' £ =

ST+ 3= P J) —O 6V

19 (17) 00) (33 (4 (3) 32) (1) (20) 39) (38) 37) G (5) G2 (3 ,@) VW [376 1am
52 2/15
5D 2/13
50 7110 &
29, 9 rrv\'s
29) 12 E
% 16 ‘é
26 1
TB6519AF o >
29) 8
@ -_%ﬁuim
o I 7+F
oM

@,

@@@@@@@@@@@g@@@@

No. 42 CVLL (1), No.43 CVLL (2)

Perform the settings laid out in the table below and measure the potential of the CM1, CM2 and
CM3 terminals when the CEC voltage is adjusted to CCS = 0.06V and when CEC = 0V.

TEST
H1+ | H2* | H3* | TERMINAL

Setting 1 H L cMI1

Setting 2| M H L CcM2

Setting 3 L M CM3

CMm1, CM2, CM3
CVLLQ)p--=———————o— - :
CVLL (1)} -—---< i
! 1
i !
ECR CEC that becomes CEC=0 —-CEC

CCS = 0.06V v
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TOSHIBA TB6519AF

TEST CIRCUIT 14. Hin

1525V 15V 1475V
oM MP Pm

§.
175V 1.75V = | |
&Ril&hv biin
Hin
(I;E HES e ¢ ﬁ).m;ﬁ
48) (47) (26) (65) (33) (33 (32) (1) (30) 39) G8) (37) G6) B5) (33 (3 x3
35vO
TB6519AF

QEREEBFVWOVOORO®OVO®

SIBIGISIGIBIBISIVIVISIBICISIGIO,

@@@@@@@@@@@?®@@@

No. 44 Hin

Perform the settings laid out in the table below and then measure the voltage range of the IHin
that does change rapidly in accordance with changes in the Hin.

H1+ | H1- | H2+ | H2- | H3+ | H3-
Setting 1| Hin Hin HM M LM M

Setting 2 | LM M Hin Hin HM M
Setting 3| HM M LM M Hin Hin
IHin
Hall element permissible
input voltage /
! ;
1 I
1 I
1 I
i i
0 1.2V 20V Hin
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TOSHIBA TB6519AF

TEST CIRCUIT 15. Hofs

0.340)

145V 15V1.525V
oL MQ QOHM

i £

3 x 3
+ e e ¢ AV 4V AVpi3
33

29 7 (19 (9 (4 @GL@ DISISIDITIDID) Y Y Y

125V 175V 1.0V

H

1k 0.014F

0.01 «F

—O6V

0.01 «F

I
+

3/6 14/11
2/15

4/13 W

7/10 @

TD62M3702

TB6519AF

X3

_"_
0.1 4F

Hi-e-11

AAA
Wv

2Qx3

SISIGIOISNISISISISIOISISIOISIS)

@@@@@@@@@@@?®@@@

No. 45 Hofs

Perform the settings laid out in the table below and then measure the hall element input
conversion offset.

H1+ | H2+ | H3+ OFFSET MEASUREMENT

Setting 1| Ho HM L AV = 0 difference between H1+ and H2+
Setting 2 L Ho HM | AVp2 = 0 difference between H2+ and H3+
Setting 3 | HM L Ho | AVp3 = 0 difference between H3+ and H1+

AVM1. AVv2, AV3
1

—-: Hofs
N
0

Ho-HM
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TOSHIBA TB6519AF

TEST CIRCUIT 16. TLofs

o

N

T v
2 <
-

<

=)

w

<
—w—e
0.340

£
3
g ° w4 10.01
ES R | - - -
(I §+<£§<I§+"L (l) }o e
18) (a7) (a6) (33) a4) (@3) (32) (1) (40) (39) 38) G7) (36) 35) GA) (33 3/6 14/11

&) 2715
@ 413
30) 7/10 @
® o &

35V0 (2) 6 &
(29) o
2

TB6519AF Z >
(22) 8
O [T 1
(2) 3 =2
5) by Te
-

50 $338
3

@@@@@@@@@@®?®@@®

No. 46 TLofs

Measure the potential differential (CTL-CCS) of the CTL and CCS terminals when CTL = 0.02 V.

TLofs = CTL-CCS

TLofs [~ 2

0 0.02v CTL
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TOSHIBA TB6519AF

TEST CIRCUIT 17. VA, Vs, Vr

k2 0.01uF

0.01 «F
0.01 u«F

1

02V 3
.}) " oo Joof 0.0
HF HF HF
2T+ |+ eI |2 I 1 2 f—OBV
@[r@ 48) (@5) (a4 @@[r@b 40) (39) 38) G7) G6) B5) G (33 ég 3/6 14711

7110 ©

) ©

s
B
~
®
F

35vO

TB6519AF

X3

[ala
L

© o
-
0.1 4F

M@M
SISISIGIOISISIE
TD62M37

SISICISISISISL
2\('2'X3

@@@@@@@@@@@?@@@@

No. 47 Vf, No.48 Vs, No.49 Vr

Change CRSF from 0OV to 3.5V, acquire the characteristics indicated in the following diagram and
measure the threshold voltage.

M2, M3, ¢S
1 1 1 1
[ [
— | —
M3 I I 1 1 M2
1 1 1 1
1 1 1 1
il ]
M2 I K
1 1 1 1
L o
s | o S
1 1 1 1
1 1 1 1
o 1] K v
1 R R CRSF
iForward! | Stop U1 Reverse
vt Vs Vr
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TOSHIBA TB6519AF

TEST CIRCUIT 18. R

0.34(2

15TV 1.525V1.5Vv1.45V %

, . 1 o 001
|+ T+ f—osv
18) (7) (a6) (35) (a2 (33) (a2) (1) (40) (39) (8) G7) (3e) G (32) 33 3/6 14/11

2/15

05
<
_|
1k 00|1_/§F

0.01 «F

) ©)

F

) () ©C

4/13

7710

N
()
N

TD62M3702

YSIOLE

N
Ul
[

TB6519AF

20x3

@@@@@@@@(

0]0]OI0I0ININIOIOITIRNICIEICIGIE)

A VA S S N WV L O -

No.50 R

Adjust the CEC voltage so that CCS becomes 0.06 V with H1+ = 1.525V and H2+ = 1.525V, and
then measure CCS (CSp) when H1+ = 1.525V and H2+ = 1.525V and CCS (CSH) when H1+ = 1.55V
and H2+ = 1.5V.

CSH - CSL

Then acquire : R =
CSL
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TOSHIBA TB6519AF

TEST CIRCUIT 19. Cly, CIp

1.0v f Lu o’u oiu

, ool Joof [0
HF HF HF
? + >+ -
48) (7) (a0) (a5) (a2) (33) (32) (31) (a0) (39) G8) G7) Go) B5) (GA) 33

6V
32
31 —o
30,

01 u«F

0

k2
01 &«F

1

0.01 «F
0

I
]

i
;

35Vv0O

i
:

TB6519AF

SIBICIVIIGIBISIOIOIBIGIVISIGIO,
@@@@@@@@E

®@@@®@@@@®®?®@@@

No. 51 Cly, No.52 Clf

Perform the settings laid out in the table below and then measure the current that flows into the
CU1, CU2 and CU3 terminals, and the CL1, CL2 and CL3 terminals.

H1+ | H2+ | H3+ M1, M2, M3 TEI;FI\E/ISI-ILAL
Setting 1 L H M GND Cu1
Setting 2 M L H GND Cu2
Setting 3 H M L GND Ccus
Setting 4 H L M Vv CL1
Setting 5 M H L VM CL2
Setting 6 L M H VM CL3
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TOSHIBA TB6519AF

TEST CIRCUIT 20. CGpcs, VUD (1), VUD (2), Clsywg

175V

Ti(iv -“L/ 6V
mu%@@ilmé@@@@@@w

0.01 «F

TB6519AF

SISIGISISIOISISIOIOISISISIOIS)

@@@@@@@@@@@?@@@@

No.54 CGpcs, No.55 VUD (1), No.56 VUD (2)

Set CEC = 0V, change CM1 from 6V to 5V and measure the potential difference (CVM - CM1) of
the CVM terminal and the CM1 terminal when the potential of the CPCS terminal becomes 1.7 V.

Set CEC = CECR = 1.75V, perform the same measurements as outlined below and acquire the
characteristics indicated in the diagram below.

CPCS G 20V-15Vv
PCS 4 (cvm - cm1)

20V
1.7v
1.5V

CVM - CMI1

VUD (2)

No. 57 ClsyyB
Set FC = 1.7V, CEC = 0V and CM1 = 6V and measure the current that flows into the SCW terminal.
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TOSHIBA

TB6519AF

TEST CIRCUIT 21. CSWofs

No. 53 CSWofs

S

02v

I/ 6V

01 «F

0

18) (a7) (a6) (35) (ad) (@3) (@) (41 (AL@@@@@@ 33

TB6519AF

SISIGISISIOINISISISISISISISISIO)]

@@@@@@@@@@@?@@@@

Set SPCS = 1.7V, change FC from 0V to 3.5V and measure the potential difference (FC — CPCS) of

the FC terminal and the CPCS terminal when SCW changes from high to low.

SCw

le— SWofs

CPCS
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TOSHIBA TB6519AF

TEST CIRCUIT 22. CGfg, CFGH, CFG|.

6V

(@) G7) @) (5 G (33) G2 (1) GO G9) G G7) GO G G 63

TB6519AF

SISIGISISIOISISISISISISISIOISIS)]

SlelolOlololOIOIOlCIOLCIEITIEIT
u———

220k

>
b3S

1

3mVpp
1kHz

0.56 4F
1k

No.59 CGFg No.60 CFGH No.61 CFG|

Set CFGout = Vo and measure Vo when Vin = 3 mVp_p at 1kHz.

Then acquire : CGfg = 20 fog Vin
Also, acquire the characteristics indicated in the diagram below and then measure the high level
potential and low level potential of the CFG terminal's output wave form.

----------- High level (CF
FG pin igh level (CFGR)

----- Low level (CFGL)
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TOSHIBA TB6519AF

TEST CIRCUIT 23. CVjjL. CVMis

175V 1.75V

1T vy

t p
@Lﬂw (19 G (@3 (3) G2 @1 (L@@@@@@i

.01 /JF'E

0

35VO0

TB6519AF

SISIGISISIOINISISISISISISISISIC)]

No.62 CVpL No.63 CVjs

Change CVM from 2V to 0V, acquire the characteristics indicated in the following diagram and
measure the threshold voltage.

CPCS

} M
0V CVis CVmL 2V
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TOSHIBA TB6519AF

OUTLINE DRAWING

LQFP64-P-1010-0.50A Unit : mm

Weight : 0.34g (Typ.)
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