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 i Vi =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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TOSHIBA TB6519AF

PIN CONNECTION
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TB6519AF ) 2
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TOSHIBA

TB6519AF

PIN FUNCTION
;'c':' SYMBOL FUNCTION DESCRIPTION :I'C"\' 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- 4
5 — Cylinder part stand-by switch input 37 H2+ ”
terminal 38 H1 - Capstan motor hall element input
6 YSUL | Cylinder part sloop voltage terminal terminal
2 YEC Cylinder part torque control input 39 H1+ 7
terrninal 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 Pl Cylinder part current feedback phase input terminal
compensation 42 CGND | Capstan part ground terminal
10 YPCV Cylinder p?rt voltage feedback phase 43 cPCS Capstan part switching voltage control
compensation output
11 YPCS Cylinder par.t switching voltage control a4 cPev Capstan pa.rt voltage feedback phase
output terminal compensation
12 YGND | Cylinder part ground terminal 45 cpel 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 47 CECR Capstan part torque control reference
15 YM3 Cylinder motor coil terminal voltage
16 YM2 7 48 CEC Caps’lcan part torque control input
17 YM1 ks terminal
18 Y3 Cylinder motor lower side pre-drive 49 CRSF Caps‘lcan part direction control input
output terminal terminal
19 YL2 s 50 CSW Caps‘lcan part switching pre-driver output
20 YL1 P terminal
2 YU Cylinder motor upper side pre-drive 51 YSW Cyli”fief part switching pre-driver output
output terminal terminal
22 YU2 P 52 GSW Switching voltage part ground terminal
23 YU3 ” 53 FC Switching comparator triangular-wave
” o3 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 2 56 YT1 CyImlder part test mode switch input
27 U1 Capstan motor upper side pre-driver terminal
output terminal 57 YSES .Cyllnder part start-up frequency switch
28 Ccu2 7 input
29 cu3 B 58 CFG Capstan part FG wave output terminal
30 CM3 | Capstan motor coil terminal 59 YPG Cylinder part PG wave output terminal
31 M2 P 60 YFG Cylinder part FG wave output terminal
32 V1 4 61 GND FG and PG part ground terminal
33 | CVM | 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
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TOSHIBA TB6519AF

MAXIMUM RATINGS (Ta =25°C)

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

V 14 \
(Note 1) M
Supply 1/0 Voltage (Note 2) VowB 14 Vv
Output Terminal Voltage

V 14 \'}
(Note 3) N
Input Terminal Voltage

V -0.3~V 0.3 \
(Note 4) ' cc
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.=15, 16, 17, 21, 22, 23, 27, 28, 29, 30, 31, 32

(Note 4) Pin No.=2, 4, 5, 7, 8, 13, 41, 46, 47, 48, 49, 53, 55, 56, 57, 62, 64
(Note 5) Element

ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta =25°C, Vcc=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) lcc(2) 1 (CAP) — 10.6 20 | mA
3 [ECR Voltage VECR 1 214 2.24 | 254 \YJ
Torque Control Input _ el _
4 Current YlEC 1 |YEC=0V 5 0.5 MA
Torque Control Input AE 2 -1 -1 1
> Offset Voltage ¢ 00 > 90 | mv
6 [1/0 Gain YGio 2 0.13( 0.15 | 0.17
Maximum Output
Y 2 |R =0.27() 14 1 1
7 Voltage CSmax vycs=0 5 60 83 | mv
Lower Side Output
= .2 . .
8 Voltage (1) VL(1) 3 |YCS=54mV 0 0.39 0.6 vV
Lower Side Output
\Y YECR =2.24V, YEC=0V 0.45| 0.66 | 0.85
3 Voltage (2) L(2) 3 ¢ c=0 v
Upper Side Drive | 4 _ _ ~10
10 Current U mA
Lower Side Drive
1 J— —_
11 Current IL 4 0 mA
. . YEC =YECR =2.24V
12 | PCS Operating Point (1) | Vpcs (1) 5 Vpcs = 1.75V 0.36 | 0.47 | 0.58 v
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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 Vpcs = 1.75V 0.60 | 0.79 | 0.98 Vv
14| PCS Gain YGpcs 5 45| 65 | 85
SW Reg Drive Current VM1 =6V,
151y Isw (1) > | YEC = YECR =2.24V 3| 45| — | mA
SW Reg Drive Current VM1 =6V
16 2) IsSW(2) | > |yeEc=ov, YECR=2.24V 11166 | — | mA
SW Reg Comparator B
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 |lyFGg= -100.A 2.0 34 — Vv
20 | YFG Low Level YFG (L) 7 |lyEg=100LA — 0.1 1.5 Y
PG Amplifier Open
21 Loop Gain Gpg —_ — 70 —_ dB
22 |PG Amplifier Offset APGin 7 045 | 05| 06| Vv
Voltage
23 [ YPG High Level YPG (H) | 7 [lypg= - 104A 20 30| — Vv
24 | YPG Low Level YPG (L) 7 |lypg=100.A — 0.03 1.0 \Y
25 | Stand-By Voltage STBon 8 215 | — — V
Stand-By Release
26 Voltage STBoff 8 — — 1.0 \Y
27 | Stand-By Input Current ISTB 8 |[VsTg=0V -100 [ -35 — LA
Start-Up Phase Switch
28 | Frequency 7.5Hz SFS (L) 9 —_ —_ 1.05 VvV
Setting Input
Start-Up Phase Switch
29 |Frequency 15Hz Setting | SFS (H) 9 2.45 — — \
Input
30 | YVM Under Limit YVML 5 1.87 2.5 3.13 Vv
31| YVM Short Protection YVMS 5 0.26 | 0.76 | 1.00 Vv
32 Current Leak When | 10 lyvm=6v 3 10 A
Mains Power Off ML - - H
33 [ Output Idle Voltage YCSidle 2 |Rycg=0.27() — 0 5| mV
Capstan area
TEST
No.|  CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. [ TYP. | MAX. | UNIT
CUIT
Torque Control Input _ _ B _
34 Current Clgc 11 |CEC=CECR=1.75V 2 1 — HA
Torque Control
35 Reference Voltage CEcr 1 1.55 1.73 1.95 Vv
Torque Control Input _
36 Voltage CEc 12 0.5 3.0 \Y
Output Maximum _ .
37 Voltage CCSmax 12 |Rccs =0.340) 0.19 | 0.23 \Y
3 | (ordue Control 170 CGio 12 0.21 | 0.24 | 0.27
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TOSHIBA TB6519AF
Capstan area
TEST
No. CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [ UNIT
CUIT

39 | Output Idle Voltage CCsSidle 12 — 0 4 | mV

40 | Torque Control Input | cpeor | 12 ~100| 15| 100 | mv
Offset

a1 |Torque Control Dead | (pry, 12 30 77| 130 | mv
Zone

42 (Lf)"" Side Vg Voltage | ) (1) | 13 |ccs=60mv 0.22| 028 | 050 | V

43 (Lf)"" Side Vcg Voltage | i) (2) | 13 |cEC=0V, CTL=1.0V 0.40 | 0.50 | 0.80 | V
Hall Element

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

45| conversion Offset Hofs 1 -8 -7 8| mv

46 | TL-CS Offset TLofs 16 |CTL=20mV 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=60mV 8 13 18 %

51 Upper Side Drive MAX ciy 19 10 2 . mA
Current
Low Side Drive MAX

52 Current Cl 19 — -16 -10 mA
SW Power Voltage

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

>4 Control Output Gain CGpes 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 Vv
(1)
SW Power Voltage _ _

56 | Control Output Voltage | VUD (2) 20 CEC=0V, CTL=0.2V 0.47 | 0.62 1.10 \Y
2) 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

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

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

60 Voltage High Level CFGH 22 31 35| — v
FG Amplifier Output

61| Voltage Low Level CFG| 22 — | 001]| 05

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

63 | Vg 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

O 6V

525V
1.45V
1.5V

1

Lu @%@@@@@g@}b@@ ;38; :37; ;36; ;35; ;34) 33

TB6519AF

()

>~

©O)

AT

z @e‘a@
” '—L l J

HT 2.24v 222y
4@ y
( lcc (1), (2) = f% S
>
Vee=3.5V oy
No. 1 Icc (1)

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

No.2 Icc (2)
Set YSTB =3.5V, YEC=YECR =2.24V and CRSF=OPEN and then measure the current flowing into the
Vcc terminal.

No.3 VEcr
Measure the potential of pin ®.
No.4 Yigc
Measure the current flowing into pin @ when YEC=0V and YECR =2.24V.
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TOSHIBA TB6519AF
TEST CIRCUIT 2. AEC, YGio, YCSmax, YCSidle
@@@@gégég 22) (1) (30) B9 38) G 3O G2 32 B3
)
ho
35V0 (2) I
14 11 "
® |7 o :
TB6519AF o e
19A - ; o i’
15 E 13 E N
5)—— ' B s I T
o) —— 5 e 2075w
e
=
(19
@@@@T@@@ g w@Qf@ 14&5@@'
_ T Is>
. O 6V

0.2"7'9

No.5 AEC, No.6 YGio, No.7 YCSmax, No. 33 YCSidle

Ves

¢

Set YECR =2.24V, change YEC from 0V to 3V and then measure the potential of pin @.

Ves
AEC
Vst
YCSmax Veso
-04 -03 0

| YCSidle

VEC-VECR

AEC=VEc - VECR (Vcs=0V)

YGio =—YCs1~Ves2
0.1V
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TOSHIBA TB6519AF

TEST CIRCUIT 3. V| (1), VL(2)

Square wave

0svQ (@8) (37) (6) (35) (1) (3) (32) (&) (a0) 3G9) G G7) GO G (A G3)
49 &)
50 D)
Wl
52
53
35V0 5 2)
55
> TB6519AF & Ter N
57, 9 2 ™
N g v
58 23 12 2 o
9 C) s g 10 %
: o—'— 3 I
&1 @ 5 8 " Zb"ISW
5 8 (=
63 6
@ -
elejelojololalololtIEIETLRE
S nTy E 3
11z
g \¢/ © °
i Osvj,%;
” —O VECR
Lo e =224V G
T 2 %
H = Vecd J o
7

No. 8 V[ (1), No.9 V[ (2)
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.

VL CLOCK 80 150 270
VL(2) Terminal YM3 YM1 YM?2
VL(1) ﬁllmv

0 VEC
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TOSHIBA TB6519AF

TEST CIRCUIT 4. Iy, I

Square wave

ssoere LML é&éé
050 @O®BH@OHOO@HDRODRRERE
19
50,
1kQ)
WA 51
52
53
35Ve 54

S5,
36,
57,

TB6519AF

=5

58
59
60
61
62
63
@

l

;

;

l

T

=

0]0]O6]0]6I0INIOIOIPIPICICITICITIY w1
TR
— ' — O 6V
LjH

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
SWA1 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), 4VF¢, YVML, YVMS

@@@%%é&@@@@@@@@@

Isw
—_—

®—=

) 1k EVSWB 4

3.5V O

TB6519AF

?669@@@9@@@@@@@@

@@@@?@?T??@?@@@? |

VECR=2.24V

o o ”r
6V ,I 2.24v 175\%}
No. 12 Vpcs (1)

Set YYVM =6V and YEC=2.24V and then measure the VM1 for which Vpcg=1.75V.

3
¥
YVM

AN

Vpes

No. 13 Vpcs (2)
Set YYVM =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 -VM?1) is changed from 0.4V to 0.6V.

v APCS
PCS YGpcs =
A (YVM -VM1)
}apcs
Vpes =1.75V
e A (YVM = VM1)
YVM - VM1
VpCs (1) 0.6V
VPCS(2) 0.4v

1997-06-20 12/33



TOSHIBA TB6519AF

No. 15 lsyy (1

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

No. 16 Igyy (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 0V and then measure the difference in Vgc and Vpcg when Vewp
changes from H to L.

Vswa

AVEc=Vpcs - VEC

\
1.75V FC

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

e YVM

0 yvmL 6Y

No.31 YVMS

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

Vswa

: YVM
0 yvms 6V
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TOSHIBA TB6519AF

TEST CIRCUIT 6. Gpg, Gpg

35V0

TB6519AF

QEEERMO®LEO®®OO®

Q)Q)@@(S)@@@@@@Q?@@@@

| bes
PG —c\ FG 9 PG q 1.5mVp_p TkHz
300k 1k
A AAA m o) ’\J

? Vo TpF vin

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

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

@@@%%$$@@@@@@@@@

3.5V O———

TB6519AF

lypG
— -

0.1uF

o‘ll

SISISIOISINISISISISIOISISISISIC)]

YFG (H), (L) IYFG

YPG (H), (L)
—
O~

@@@@?@@@®@@"®@@@

l L o— 1.8V
Ve o3V o 0.8V

{ —-—~
SW3\.E___I/’ 0.1uF

No. 19 YFG (H)

Measure the potential of YFG when a current of lypg= - 1004A 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 lypg=1004A 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 10kHz square wave from fpgjn, set the fpgjn Vp-p to 1.2V (4PGin =0.6V) 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.

Vpp=12V
an | L] [

s I 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.A is flowing after OV has been applied
to YPGin and YPG has been set at L.
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TOSHIBA TB6519AF

TEST CIRCUIT 8. STBgp,. STBoff. IsTR

O 6V

@@@%@L}@gu @) (0 69 G3) 67) GO G5 6D G3)

160

TB6519AF

?669@@@@@9@@@6@@

@@@@?@?@@w@u©@??

s

>

o

a
>

I'stB
VsTB

No. 25 STBgn, No. 26 STBoff

Change Vg1g from 0V to 3.5V, and then from 3.5V to 0V, and measure Vpcy.
Vg1 becomes STBgo, when Vpcy changes from H to L, and becomes STBqoff when Vpcy changes
from L to H.

Vpcv

STBoff STBon VsTB

No. 27 IsTB
Measure IsTg when VgTg =0V.
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TOSHIBA TB6519AF
TEST CIRCUIT 9. SFS (L), SFS (H)
QO 6V
35V O
(52
(5D
250kHz3v
s 0.5V
quare wave
TB6519AF
e &
>m @—«M,—
) wm—
D—w—t
©—w—t
@@@@@??@?w@f?@?@
Ed 5V
- Is | .
I IR E
i 2.4V ©
No. 28 SFS (L), No.29 SFS (H)

Change Vgps from 0V to 3.5V and measure the potential of YU1~3 and YL1~3.

Clock count

(515) (608)
259 304

(751)
375

(1007)
503

(SFS (L)

(259)
3 SFS (H)

131

| L |
YSTB terminal_l

YU1 terminal l ] |

YU2 terminal ] l ] | ]
YU3 terminal | I |
Clock " (387)  (578) (622) (879) (1070)  (SFS (L)
ock coun 195 290 310 23 534 SFS (H)
YL1 terminal |
| |
YL2 terminal I_I r
| | I |
YL3 terminal _I I I l
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TOSHIBA TB6519AF

TEST CIRCUIT 10. Ip.

(@) @) (19) () (2) G3) () () () G G G7) GO 6 G G

TB6519AF

SISISISIOISISISISISIOISISIOISIS)

©]0]6]0]6]6]RlCIOIIPIEIEIDIEIT)

g 1=

6V

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

TEST CIRCUIT 11. Clgc, CECR, CFGyef

1.525V 1.5V 145V

1.75V 1.75V

(S

48 @E@@@@ 3 (1) (@0 39 G8) G7) GO (o) G4 (3

6V

0.01
HF
-4

0.01 «F

TB6519AF

SISSIOISINISISISISIOISISISISIC)]

0]0]0]0]0]0]]OlOI DIV B EITIEIT)

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 CFGyef

Measure the voltage of the REF terminal.
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TOSHIBA

TB6519AF

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

1

75V

1.0

©

48) (47) 46) (45) (44,

<
1k 0.014F

0.01 «F

1.525V

0.01 «F
T

@3) (@) (1) (o) B9 (G9) G7) 38

1.45V

>
B

0.340

o |

+—06v
33 3/6 14711

TB6519AF

2/15

RISl
02F

N
0,
N

(%

TD62M37

ASIOLE

N
U1
ul

ﬁ
0.1 «F

X3

2Q0X3

PEEEO®O®®C

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

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

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

ccs
—_ —
o s
CCSmax ! CCSmax
POXoo- cs2
o
: : CCSidl
[
[
[
[ 1 1
+——4 + CEC-CECR
-1.25V -05V -0.25VIv10 | [v2 1.25V
L |

[
Dead

I
zone

CS1-CS2
0.25V

CGio =
CCSidle : The CS potential within the dead zone
CECofs=—Y1+V2

CECdz=V2-V1
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TOSHIBA TB6519AF

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

1.75V
1.0V g,
s
(=)
L . -
3] c 3,
2 G 2
g +$= g —O 6V
43) (47 (a6) (@3 @) (@3) () @1) (o) 3G9 (Gd) G7) (36) G5) 32 (33 i@g@ Y)[376 1a/m
&) 2/15
3D 4713 W
(30 7/10 ©
~
(29 9 =
2 =
27 16 R
® -
2
25 5
TB6519AF =
22)
=4 S
(2 ' .
3,
5 R
) 3 3 3&
o~
®
®
®

0]0]6]0]0]0]]OlOI DIV B TIEIT)

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* | reRmiNAL

Setting 1 H L M CM1

Setting 2 M H L cM2

Setting 3 L M CM3

CM1, CM2, CM3
VL @)pmmmmm e i
VL (M f-----= i
! 1
! 1
l !
ECR CEC that becomes CEC=0V - CEC

CCs=0.06V
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TOSHIBA TB6519AF

TEST CIRCUIT 14. Hin

1525V 1.5V 1.475V
oM MQ Qim

0.01 «F

1
1.75V 1.75V  +

| |
[ L
998 +8:9-9.
39 () (@ @) @) @) 62 6D G9) 69) G G7) G 6 GA 6 *°

TB6519AF

SICIBISISIBINISIOISISIOISISIONS)

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

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

Hall element permissible
input voltage
\ \

IHin

o bpm—————d
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TOSHIBA TB6519AF

TEST CIRCUIT 15. Hofs

1.45V 1.5V 1.525V %
TL MQ QHm s

1.25V1.75V 1.0V f? _ - o
WLTO 0.014F
e w it 19 67 x3
11ala S
3 ¢+—O6v
+ °3 g + v v [ AVM1 AVivi2 AVi3
19 (a7) (6) (35 (32) @3) (22 (a1) 20) G9) Gd) 37) GO G3) (32 33 CVS EVS EVS 3/6 14/11

&) 2/15
39 4713
(30 7/10 ©
29 s ®

=
29 7~
® -
® o F
o2
25 5

TB6519AF
8
by Te

AA
AA

203

QEER®®®LE

0]0]6]0]0]0]]OlOI DIV B TIEIT)

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 AVM 1 =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. AVM2, AVV3
1

- Hofs
N
0

Ho-HM
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TOSHIBA TB6519AF

TEST CIRCUIT 16. TLofs

—w—1e
0.340

) ©

(™
S
~
=
w
F

e
5

N
)
(el

3.5V0

TD62M3702

PSIOIBIE

N
)
ul

TB6519AF

ﬂ
0.14uF

X3

200X3

QREER®O®®EC

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

No. 46 TLofs
Measure the potential differential (CTL-CCS) of the CTL and CCS terminals when CTL=0.02V.

TLofs = CTL-CCS

TLofs [~ 4

0 o0.02v CTL
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TEST CIRCUIT 17. VA, Vs, Vr

0.340

1.525V 1.5V 1.45V
HM
ool o .
T+ ¢ 414 +—Osv
49 (7) (39) (5) 33 ) 42 @D (o) G9) GO G?) Go) G5) G2) (3 010) EEEEGE

e
01 u«F

uF
Q o.

1

0

1

0.

k
001,UF
N
B

TD62M3702

TB6519AF

|

I
L
0.1 «F
X3

A
V-

20x3

A
W

SIGIBISISISISISISISISISISISISI®)

0]0]6]0]6]Cl0IO]OICIIEIEITIEIT)

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

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

M2, M3, CS
1 1 1 1
] 1 ] 1
- | rp—
M3 1 I 1 1 M2
1 1 1 1
1 1 1 1
i B i B
M2 IV
1 1 1 1
Lo i '|
s | i oo
1 1 1 1
1 1 1 1
0 I 1 I 1 v
i 1 . CRSF
iForward! 1 Stop "I 1 Reverse
Vi Vg Vr
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TEST CIRCUIT 18. R

0.34Q

1.55V  1.525V 1.5V 1.45V
(o}
1.0
o

& L

3/6 14/11

<

1k 0.014F

0.01 «F
0.01 «F

. 0.01
HF
4
49 (a7) (36) (35) (38 (@3) (32) 31) (30) G9) (38) 37) (Ge) G5) B2

2/15

F

4/13

7/10
9
12

TD62M3702

16

TB6519AF

[ee g o=
M-
L
0.1 4F

X3

AA
WV

WV

20X3

SISIBISISIOISISIGISINISISISISIO)]

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

No.50 R

Adjust the CEC voltage so that CCS becomes 0.06V with H1+ =1.525V and H2+ =1.525V, and then
measure CCS (CS) 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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TEST CIRCUIT 19. Cly, CI

1.0

ool o .
HF
> >+
48) a7) (36 (a5) (a3 (33) (32) (D) (30) B9) GS) B7) (G6) G@5) G

<

1k 0.014F

+ -

0.01 «F
0.01 «F

6V
33

-

—o

—t

I

1

1]
%

3.5V

ikl
:

TB6519AF

@66@@@@?

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

No.51 Cly, No.52 CI

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.

TEST
H1+ | H2+ | H3+ | M1, M2, M3 | oconmning

Setting 1 L H M GND Cu1
Setting 2 [ M L H GND cu2
Setting 3 H M L GND cu3
Setting 4 H L M Vm 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), Clswg

1.75V

Ti(i/ I/ 6V
29 () @6 @@il i @L@@@@@@ 33

0.01 «F

TB6519AF

SISISISIOISISISISISISIOISIOISIS

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

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 1.7V.

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

T G _2.0V-15V
PCS= 4 (cvMm -cMm1)
P11V S —————
A V) S —
15V fommmmmemmm |
' : CVM - CM1
0 VUuD (1) VUD (2)
No. 57 ClsywB

Set FC=1.7V, CEC=0V and CM1 =6V and measure the current that flows into the SCW terminal.
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TEST CIRCUIT 21. CSWofs

©

0.01 «F

0.2v f 6V
;L@ a6) (@) (33 @3 Llj@@@@@@@l

TB6519AF

QEEEMO®®EO®®OO®

@@@@@@@@@@@?©@@@

No. 53 CSWofs

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

je— SWofs

o] W 1

v CPCS
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TEST CIRCUIT 22. CGfg, CFGH, CFG|

35V O

TB6519AF

QEEERPMODVEO®®OO®

@@%@@@@@@@@?©@@@

220k}

>
b3

3mvp_p
1kHz

1k

No.59 CGFg No.60 CFGH No.61 CFG
Set CFGout=Vo and measure Vo when Vin =3mVp.p at 1kHz.

Then acquire : CGgg =20fog v
in

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.

son [ 1 [ V7777 = High level (CFGR)

——— Low level (CFG|)
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TEST CIRCUIT 23. CVpL Vs

1.75V 1.75V

I
mu@@@iim£@®@@®@i

1 uF

0.0

TB6519AF

QEEEMO®®EO®®OO®

@@@@@@@@@@@?©@@@

No.62 CVpL No.63 CVigs

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

CPCS

} VM
oV CVpms CVmL 2V
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OUTLINE DIAGRAM
LQFP64-P-1010-0.50A Unit: mm

12.0+£0.2
10.0+0.2

W
N

Weight: 0.34g (Typ.)
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