TOSHIBA TB6513AF

TOSHIBA Bi-CMOS INTEGRATED CIRCUIT SILICON MONOLITHIC

TB6513AF

VIDEO CAMERA CYLINDER MOTOR CONTROLLERS AND CAPSTAN
MOTOR CONTROLLERS

The TB6513AF 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 3 phase full-wave sensorless drive and 180°-trapezoidal
wave drive control. The capstan section is a soft-switching
predriver based on 3 phase full-wave drive and pseudo-
sine wave drive control.

FEATURES

® Output Current : 10mA (MIN.) (at Vcc=3.5V)

® Operating Voltage : V¢c =3.0V~5.5V LQFP64-P-1010-0.50A
e Output Voltage : Vp=3.0~12V Weight : 0.34g (Typ.)

PIN CONNECTION

(B) CEC
() CECR
(3 cTL
(&) cpci
(2) crev
(&) cpcs
(&) caND
(%) ccs
(&) cpcH
(%) Hi+
() Hi—
(%) H2+
(%) H2—
(%) H3+
() H3-
(&) cvm

30 w3
29 cus
29 cu2
2) cut
20) cL1
TB6513AF R
29 a3
2) vus
25 vu2
2D vus
20 vL1
19 vi2
1) vi3
1) v

@ (19 (15 (9
2 : gy
> $ £ £

YCS

CrGin (&)
YsTB (&)
YsuL (o)
YGND ()

&)

YPCV

YpC! (o)
&
ypcs ()

YFGin

YFGout (=)
in )
CFGout (W)

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.
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@ 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 FUNCTIONAL DESCRIPTION E'C':' SYMBOL FUNCTIONAL DESCRIPTION

1 | YFGout | Cylinder part FG Amp. output terminal 34 | H3- Capstan Motor Hall element Input terminal

2 YFGin | Cylinder part FG Input terminal 35 H3+ 7

3 | CFGout | Capstan part FG Amp. output terminal 36 | H2- 7

4 CFGin | Capstan part FG Input terminal 37 | H2+ 7

5 YSTB Cylinder part Stand-by Switch Input terminal 38 H1- Capstan Motor Hall element Input terminal

6 YSUL | Cylinder part Sloop Voltage terminal 39 [ H1+ 7

7 YEC Cylinder part Torque control Input terminal 40 | CPCH Capstan part Hall Amp. phase compensation

8 YECR Cylinder part torque control reference a1 CcCs Capstan part current detective input terminal
voltage Input terminal 42 [ CGND |Capstan part GND terminal

9 YPel Cylinder pz?rt current feedback phase a3 | cpecs Caps’.can part switching voltage control
compensation terminal

10| ypey |Clinder part voltage feedback phase aa | cpoy | Capstan part voltage feedback phase
compensation compensation

11| ypes | CYlinder part switching voltage control as | cpa | Capstan part current feedback phase
output terminal compensation

12 | YGND | Cylinder part GND terminal 46 | CTL Capstan part torque Limit

13| YCS Cylinder part current detective a7 | cecr Capstan part torque control reference

14 | YVM Cylinder Motor Power Voltage terminal voltage

151 YM3 Cylinder Moter Coil terminal 48 | CEC Capstan part torque control input terminal

16 | YM2 7 49 | CRSF Capstan part direction control input terminal

17 | YM1 7 50 | csw Capstan part switching pre driver output

18] yi3 Cylinder Motor Low side Pre driver output terminal
terminal 51 YSW CyIin.der part switching pre-driver output

19 YL2 7 terminal

20 [ YL1 7 52 | GSW Switching voltage part GND terminal

21 YU1 Cylinder Motor Upper side Pre driver output 53 | Fe Switching comparator triangular-wave input
terminal terminal

22 | YU2 7 54 | vCC Power voltage supply terminal for Logic

23 YU3 P 55 YCLK Cylinder part clock input terminal

2 | a3 Capstan Motor Low side Pre driver output 56 | YT1 Cylinder part testmode switch input terminal
terminal 57 | YSFS Cylinder part start frequency selecter

25 CL2 7 58 | CFG Capstan part FG wave output terminal

26 | CL1 7 59 | YPG Cylinder part PG wave output terminal

27 cu1 Capstan Motor Upper side Pre driver output 60 | YFG Cylinder part FG wave output terminal
terminal 61 | GND FG, PG part GND terminal

28 | CU2 7’ 62 | REF FG, PG part reference voltage terminal

29 | CU3 7 63 | YPGout |Cylinder part PG Amp. output terminal

30 | CMm3 Capstan Motor Coil terminal 64 | YPGin |Cylinder part PG input terminal

31 M2 ”

32 | cMm1 ”

33 | CVM Capstan Motor Power voltage terminal
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TOSHIBA TB6513AF

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 6 Vv
Motor Supply Voltage (Note 1) Vv 14 V
Supply Input/Output Voltage (Note 2) VowB 14 V
Output Terminal Voltage (Note 3) VN 14 Vv
Input Terminal Voltage (Note 4) |V _0':‘3VCC+0-3 \Y}
Power Dissipation PD 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) NO HEAT SHINK

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
1 |Supply Current (1) lcc (1) 1 (C)::;aat:;:::t Cylinder, — 17.9 30 | mA
2 |Supply Current (2) lcc) | 1 ggpm("c‘iep) ode — | 106]| 20| mA
3 |ECR Voltage VECR 1 214|224 [ 254 | v
4 |Torque Control Input Current Ylgc 1 |YEC=0V -5]|-05 — LA
5 Torque Cont, Input Offset AEC 2 —100| =15 | 100 | mv
Voltage

6 |[Input/Output Gain YGio 2 0.13| 0.15 | 0.17

7 |Max Output Voltage YCSmax | 2 |Rycg=0.27Q) 145| 160 | 183 | mV
8 |Lower Side Output Voltage (1) [ V| (1) 3 [YCS=54mV 0.2/ 039] 06| V
9 | Lower Side Output Voltage (2) [ V| (2) 3 |YECR=2.24V, YEC=0V | 0.45| 0.66 | 0.85 Vv
10 |Upper Side Drive Current Iy 4 — — -10 | mA
11 | Lower Side Drive Current IL 4 10| — — mA

. . YEC=YECR =2.24V
12 | PCS Operation Point (1) Vpes(1) | 5 Vpcs = 1.75V 0.36| 0.47 | 0.58 \
YEC=0V, YECR =2.24V
i i \Y g . 7 .

13 | PCS Operation Point (2) PCS (2) 5 Vpcs = 1.75V 0.60| 0.79 | 0.98 \Y,
14 |PCS Gain YGpcs 5 45| 6.5 8.5

15 | SW Reg Drive Current (1) Isw (1) 5 ¥||;/IC1—=Y6£/C’R—2 24V 3| 45 — mA
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TOSHIBA TB6513AF
Cylinder part
TEST
No. CHARACTERISTIC SYMBOL [ CIR-| TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
. VM1 =6V
16 |SW Reg Drive Current (2) Isw (2) 5 YEC =0V, YECR = 2.24V 11| 166 | — mA
17 SW Reg Comparator Offset AVEC 5 5 15 25 | mv
Voltage
18 [FG Amp. Gain GFG 6 |Vpp=1.5mV, f=1kHz 45| — — dB
19 | YFG High Level YFG (H) 7 |lyrg= -100uA 2.0 34 — \
20 | YFG Low Level YFG (L) 7 |IYFG=1004A — 0.1 1.5 \
21 |PG Amp. Gain Gpg 6 |Vpp=15mV, f=1kHz 45| — dB
22 |PG Amp. Offset Voltage APGin 7 0.45 0.5 0.6 \
23 [ YPG High Level YPG (H) 7 |lypg=—-10LA 2.0 3.0 — \Y
24 | YPG Low Level YPG (L) 7 |lypg=100.A — 0.03 1.0 \Y
25 [ Stand-by Voltage STBon 8 215 | — — Y
26 |Stand-by Release Voltage STBoff 8 — — 1.0 \
27 |Stand-by Input Current IsTB 8 |VsTp=0V -100| -35| — LA
Starting Frequency Selecter
28 | Control Voltage f=15Hz SF () 9 _ — |1V
Starting Frequency Selector
29| Control Voltage f=30Hz SFS (H) 9 2451 — o v
30 | YVM Under Limit YVML 5 1.87 25| 3.13 \
31 [YVM Short Protection YVMS 5 0.26 | 0.76 | 1.00 \Y
32 IML 10 [YVM =6V — 3 10 | A
33 | Output Idel Voltage YCSidle 2 |Rycs=0.27Q) — 0 5| mVv
Capstan part
TEST
No. CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. [ UNIT
CUIT
34 | Torque Control Input Current| Clgc 11 [CEC=CECR=1.75V -2 -1 — HA
35 Torque Control Reference CECR 11 155 173 | 1.95 v
Voltage
36 Torque Control Input CEC 12 05| — 30
Voltage
37 | Output MAX. Voltage CCSmax | 12 |Rccs=0.34Q) 019 | 023 | —
3g | Torque Control Input/ CGio 12 021] 024 | 0.27
Output Gain
39 [Output Idle Voltage CCSidle 12 — 0 4 [ mV
40 |Torque Control Input Offset CECofs 12 -100 15 100 | mV

1997-08-27 5/32



TOSHIBA

TB6513AF

Capstan part

TEST
No. CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. [ MAX. [ UNIT
CuIT
41 |Torque Control Dead Zone CECdz 12 30 77 130 | mV
42 |Low Side Vcg Voltage (1) CVLL(1) | 13 |CCS=60mV 0.22 | 0.28 | 0.50 \
43 |Low Side Vg Voltage (2) CVLL(2) | 13 |CEC=0V, CTL=1.0V 0.40 | 0.50 | 0.80 \
44 [Hall Element Input Hin 14 1.2 — 2.0 \Y
45 | Hall Element Input Hofs 15 -8 -1 8 mV
46 [TL-CS Offset TLofs 16 [CTL=20mV 6 9.5 14 mV
47 Forward Rotation Control Vf 17 . . 0.87
Voltage
48 [Stop Control Voltage Vs 17 1.27 — 2.23 \Y
49 Reverse Rotation Control Vr 17 290 . . v
Voltage
50 [Ripple Channel R 18 |CCS=60mV 8 8.5 18 %
51 Upper Side Drive MAX. aiy 19 10 24 _ mA
Current
L i i .
52 ow Side Drive MAX al 19 . 161 10| ma
Current
53 | SW Power Voltage Input CSWofs | 21 20| 11| 20| mv
Offset
SW Power Voltage Control
54 Output Gain CGpcs 20 6 8 10
SW Power Voltage Control CEC =CECR,
55 Output Voltage (1) vUuD (1) | 20 CPCS = 1.7V 0.3 | 0.40 | 0.65 \Y
SW Power Voltage Control CEC=0V, CTL=0.2V
56 Output Voltage (2) VUD(2) | 20 | Cnle 159y 047 | 062 | 1.10 | V
SW Power Voltage Output
57 MAX. Current ClswB 20 |CEC=0V, CTL=0.2V 15 22 — mA
58 |FG Amp. Reference Voltage CFGyef 1 1.7 2.0 2.3 \
. External 1k{), 220k{}
F . ! —
59 |FG Amp. Loop Gain CGEg 22 Input 3mVp.p, 1kHz 45 50 dB
FG Amp. Output Voltage
60 High Level CFGH 22 3 3.5 — \
61 FG Amp. Output Voltage CFGL 27 . 0.01 0.5 v
Low Level
62 |V Under Limit CVML 23 1.13 | 1.52 | 1.88 \Y
63 |V\ Short Protection Vs 23 0.26 | 0.45 | 1.00 Vv
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TEST CIRCUIT 1. Icc (1) Icc () VecRr: Ylgc

01.75V

O 6V

525V
1.45V
1.5V

1

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

TB6513AF

()

>~

AT
1 - . — 4 —s
HT 2.24v > 20y
O——@_.
( lcc(), @ 2t &
Vee=3.5V oy ”
No.1 lcc (1)

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

No.2 Icc (2)
Set YSTB =3.5V, YEC=YECR =2.24V and CRSF=O0PEN, then measure the current to the V¢cc

terminal.

No.3 VECR
Measure the potential of pin®.

No.4 Ylgc
Set YEC=0V and YECR =2.24V, then measure the current to pin®.
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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 0OV to 3V, then measure the potential of pin®.

AEC=VEc - VECR (Vcs=0V)

Ves
. YGio =—Cs1-YCs2
aec 0.1V
Vst
YCSmax JCs2
N ey
-04 -03 0 Ivcsmle FeTTER
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TOSHIBA TB6513AF
TEST CIRCUIT 3. V[ (1), VL(2)
Square wave L
05vQ @9 (@) @0 @5) (@1 @3 @2) (4D (9 G9 B9 G7) Go) B9 62 G
49 &)
50 D)
ot
5
53
3570 5 2)
55
> TB6513AF & Ter N
37 9 ~ :‘ ™
28 12 2 2 =
2 @f®15 g | .
60 @f = 13 A
5 L T T
& 29 5 8 " 2Q 15w
63 6
@ ||
eelololclojalolololplelelels
At )
[Is p_\p/ © °
i Osvﬁ?;
m —O Vecr
Lo 4 =2.24V G
s 2 2R

No.8 V| (1), No.9 V| (2)
To set the drive angle, change the YSTB pin from high to low with YM1=0V, YM2 =6V, and
YM3 =6V. Then input the number of clocks indicated below to the YCLK terminal.
After setting the drive angle, connect the YM1, YM2, and YM3 pins to PWTR and measure voltages
at these terminals.

Vi CLOCK 80 150 270
VL(2) Terminal YM3 YM1 YM2
VL(1) YCS =54mV

VEC
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TEST CIRCUIT 4. I, I

Square wave

ssoere UL é&éé
05V @ORB@HGOBRRE DD
19
50,
1kQ)
WA 51
52
53
35Ve 54

S5,
36,
57,

TB6513AF

=)

58,
39,
60,
61
62
63
64,

l

%

%

l

T

=

0]0]6]0]6I0INIOIOIPIPICICITICICS w1
TR
— ' — O 6V
LjH

No.10 Iy, No.11 I
To set the drive angle, first change the YSTB terminal from high to low, then input the number of
clocks indicated below to the YCLK terminal.

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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TEST CIRCUIT 5. Vpcs (1) Vpcs (2): YGpcs, Isw (1) lsw () AVEc, YVML, YVMS

@@@5@64§J©J@J@@D@@é@é@éﬂé@é%é@é@

Isw
—_—

®—=

) 1k EVSWB 4

3.5V O

TB6513AF

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

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

VECR=2.24V zé

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

Set YYM =6V and YEC=2.24V, then measure VM1 when Vpcg=1.75V.

No.13 Vpcs (2)
Set YYM =6V and YEC =0V, then measure VM1 when Vpcg=1.75V.

No.14 YGpcs
Set YWVM =6V and YEC =2.24V, then determine YGpcg from the amount that Vpcs voltage varies
when (YVM -VM1) changes from 0.4V to 0.6V.

3
¥
YVM

AN

Vpes

vres APCS
YGpcs =
A(YVM -VM1)
}apcs
Vpes=1.75V
fe= A (YVM = VM 1)
YVM -VM1
VpCs (1) 0.6V
VPCS(2) 0.4v
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TOSHIBA TB6513AF

No.15 Igyy (1
Set FC=3V and YEC =2.24V, then measure the current to the YSW terminal. (YVM =VM1 =6V)

No.16 Igyy (2)
Set FC=3V and YEC =0V, then measure the current to the YSW terminal. (YVM =VM1 =6V)

No.17 AVEc
Set YPCS =1.75V, then change FC from OV and measure the difference between Vgc and Vpcg when
Vsywp changes from high to low. (YVM =VM1 =6V)

Vswa

AVFc=Vpcs - VFC

\
1.75V FC

No.30 YVML
When FC=3V, YEC=2.24V, and VM1 =YVM -1V, change YVM from 6V and measure YVML when
Vpcs changes from high to low.

VpCs

e YVM

0 yvmL 6V

No.31 YVMS
Set FC=3V, YEC=0V, and VM1 =6V, then change YVM from 6V and set YVMS when Vsypg changes
from low to high.

Vswa

————— AL

0 yvws 6V

1997-08-27 12/32



TOSHIBA TB6513AF

TEST CIRCUIT 6. Gfg, Gpg

35V0

TB6513AF

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 SW to FG, then determine Gfg=20¢fog (Vo/Vin) by measuring Vo when Vin=1.5mVp_p, 1kHz.

No.21 Gpg
Set SW to PG, then determine Gpg =20€fog (Vo/Vin) by measuring Vo when Vin=1.5mVp_p, 1kHz.
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TEST CIRCUIT 7. YFG (H), YFG (L), APGin, YPG (H), YPG (L)

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

3.5V O———

TB6513AF

lypG
— -

&l

0.1uF

O~

SISISIOISINISISISISIOISISISISIC)]

YFG (H), (L) IYFG

YPG (H), (L)

@@@@?@@@®@@"®@@@

l L o— 1.8V
, 03V o— 0.8V
{ —-—~

SW3\.E___I/’ 0.1uF

No.19 YFG (H)
Apply 1.8V to YFGin and set YFG to high. Then measure the YFG potential when - 1004A is input

to IYFG.

No.20 YFG (L)
Apply 0.8V to YFGin and set YFG to low. Then measure the YFG potential when 1004A is input to

IYFG-
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TOSHIBA TB6513AF

No.22 APGin
Turn SW3 on and input a 10kHz square wave from fpgijn. Set fpgin to 1.2Vp_p (4PGin=0.6V) and
check that pin 59 is active.
Also, set Vp_p to 0.9V (4PGin =0.45V) and check that terminal YPG is not active.

Vpp=1.2V
e I I B

e | L] |

No.23 YPG (H)
Apply 3V to YPGin and set YPG to high. Then measure the YPG potential when a current of
lypg = — 104A is obtained.

No.24 YPG (L)
Apply OV to YPGin and set YPG to low. Then measure the YPG potential when a current of
lypg = 1004A is obtained.
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TOSHIBA TB6513AF

TEST CIRCUIT 8. STBon, STBoff, IsTR

O 6V

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

160

TB6513AF

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

@@@@?@?@@w@u©@??

o
No.25 STBop, N0.26 STBoff
Change VgTg from 0V to 3.5V, and from 3.5V to 0V, and measure Vpcy.
VsTB is STBop when Vpcy changes from high to low. VgTg is STBoff when Vpcy changes from low
to high.

Vpev

VsTB

Vpcv

STBoff STBon VsTB

No.27 IsTp
Measure IsTg when VgTg =0V.
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TOSHIBA TB6513AF

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

2780

35V O o
(52
(5D
bo¥
250kHz3v
Square 05v
wave TB6513AF
e &
>m @—«M,—
) —wn ]
©—w—t
Dt
@@@@@??@?w@f?@?@
Ed 5V
- l Is | .
2.4V /% .

0

No.28 SFS (L), No.29 SFS (H)
Change Vgpg to OV and to 3.5V, then measure the potential of YU1~3 and YL1~3.

CLOCK (259) (515) (608) (751) (1007) (SFS(L)
259 304 375 503 SFS(H)

T I |

Yu1 | , | |
|
YUu2 | L | I

Yuz i_l i_

YSTB

-

578) (622
cLock (387)  (578) (622) (879) (1070)  (SFS(L))

1<_|;5 290I 310 4?9 53|4 SFS(H)

YL1

|
YL2 r!
YL3 _|

.

3
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TOSHIBA TB6513AF

TEST CIRCUIT 10. IpL

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

TB6513AF

SISISISIOISISISISISIOISISIOISIS)

©]0]6]0]6]6]RlCIOIIPIEIEIDIEIT)

g 1=

6V

No.32 IymL
Set YVM =6V, then measure the current to pin@.
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TOSHIBA TB6513AF

TEST CIRCUIT 11. Clgc, CECR, CFGref

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

TB6513AF

SISSIOISINISISISISIOISISISISIC)]

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

No.34 Clgc
Set CEC=1.75 and CECR =1.75V, then measure the current to the CEC terminal.

No.35 CEcr
Measure the voltage of the CECR terminal.

No.58 CFGref
Measure the voltage of the REF terminal.
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TEST CIRCUIT 12.

CEC, CCSmax, CGio, CCSidle, CECofs, CECdz

1.75V

1.0

<
1k 0.014F

0.01 «F

©

0.01 «F
T

1.525V

>
B

1
N
433 (7) (a6) (35 (32 (3) () (1) (40) B9 (9) G7) &)

1.45V

TB65

13AF

376 14/11
& 2/15
3D 4013
(30 7/10
= ~
= 9 m
)

2 e R
50
® roF
25 5

8

th}
L
0.1 4F

X3

2Q0X3

PEEEO®O®®C

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

No.36 No.37 No.38 No0.39 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 check the voltage characteristics.

ccs
= -
. cs1
CCSmax ! CCSmax

LOX-m cs2
o
: : CCSidl
T
o
o
[ 1 |
——4 + CEC-CECR

-125v -05V -025v|vi0} [v2 1.25V

———}
I

Dead zone

CS1-CS2
0.25v

CGio =

CCSidle : CS potential inside the dead

zone
CECofs __Vi+v2
CECdz=V2-V1
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TEST CIRCUIT 13. CVLL(1), CVLL(2)

145V 15V 155V !
1.75V (r L QM QH
P D

0.320

1.0V 1 S S 5
5 i
o e w 0.014Fx3
ESIR c ES R
> G >
51+ 32 &1+ - ’J,—CB | O 6v
43 (a7) (a6) 35 (@) @3) (32 @) @0) G (G9) 37) GO (35) (32) (33 ﬁ@’) VW37 1a/m
32) 2/15
3D 4713 W
30 7/10 ©
-~ ™~
[29) 9 ™
b\ =
Q 12 2
27 ©
2 % A
T -
5
%5 5
TB6513AF =
54
4 °
2 T 1
9,
2 1 TSQ
> > ‘Pm
D s
o~
o
D
®

0]6]6]0]0]0]0]ClOI DI Bl TIEIT)

No.42 CVLL(1), No.43 CVLL(2)
Make the settings listed in the following table. Measure the potential at the CM1, CM2, and CM3
terminals when the CEC voltage is adjusted to 0V so that CCS=0.06V, and when CEC=0V.

H1+ | H2+ | H3+ PIN
1 H L M CM1
2 M H L M2
3 L M CM3
CM1, CM2, CM3
CVLL (@)} ——mmmm e i
1
CVLL(1) i
5 |
ECR CEC tha1l: becomes CIIEC=0V -CEC

CCs=0.06V
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TEST CIRCUIT 14. Hin

1525V 1.5V 1475V
oM MQ Qum

35v O

TB6513AF

SISICISISIOISISIOIOISISICISISI®)]

@@@@@@@@@@@?®@@@

No.44 Hin
Make the settings listed in the following table. Measure the Hin voltage range in which IHin does
not change rapidly versus the change in Hin.

H1+ | H1- | H2+ [ H2- | H3+ [ H3-

1 Hin Hin HM M LM M
2 LM M Hin Hin HM M
3 HM M LM M Hin Hin
IHin
Hall element Input /
i i
1 1
1 1
1 1
1 1
1 1
0 1.2v 2.0V Hin
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TEST CIRCUIT 15. Hofs

0.34Q

1.25V1.75V 1.0V

I—E

1k€2 0.01«F

1.45V 1.5V 1.525V

TL MQ OQHMm

l —t ng
0.01uF

U

[=]

0.01 «F

—Q6V

0.01 «F

+

(L + |® S SR = (Jj AV1 AViv2 AV
43 (a7) (a6) (35 (@) @3) (32 @) @0) G (G9) 37) GO (35) (32) (33 CVS EVS EVS 3/6 14/11

2/15

HO

OIOIOIGIE
TD62M37

&)
i

N b
~ 0~
- o
(=T ]
02F

N

SISIGICISISIBIBIE

TB6513AF

X3

almala
L p—
0.1 uF

20x3

0]6]6]0]0]0]0]ClOI DI BIEITIEIT)

No.45 Hofs
Make the settings listed in the following table, and measure the Hall element input conversion
offset.

H1+ | H2+ | H3+ OFFSET
1 Ho HM L AV\1 =0 distance between H1+ and H2+
2 L Ho HM | AVpp2 =0 distance between H2+ and H3+
3 HM L Ho | AVp3 =0 distance between H3+ and H1+

AVM1. AVM2, AV3
I

-—: Hofs
N
0

Ho-HM
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TEST CIRCUIT 16. TLofs

—wW—e
0.340

+—06V
3/6 14711
2/15

) ©)

) (&) €
02F

W

N
O
(e}

3.5V0

TD62M3702

) @) Q@

N
)
[

TB6513AF

SISIGISISISISISIE
I
L

@@@@@@@@@@@?®@@@

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

TLofs = CTL-CCS

TLofs [~

0 0.02v CTL
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TEST CIRCUIT 17. VAf, Vs, Vr

0.34Q2

1.525V 1.5V 1.45v
HM
o L

,}) " loof o .

HF
2T+ 21+ +—06V
(I:@ 48) (@5) @4 @@E@D 120) (39 (38) G7) (G6) (35 34é§ ggé 3/6 14/11

k) 0.01uF

1

0.01 «F
0.01 «F

TD62M3702

TB6513AF

|

I
L
0.1 «F
X3

AA
AA
W

20x3

SISIGISISIOISISIOISISISISISIOIS)

0]0]6]0]6]0]aIOIOI DIV EIEITIEIT]

No.47 Vf, No.48 Vs, No.49 Vr
Change CRSF from 0V to 3.5V, obtain the characteristics in the following diagram, and measure the
threshold voltage.

M2, M3, CS
1 [} 1 [}
1 : : 1
M3 1| o m2
1 1 1 1
I 1 I 1
I 1 I 1
M2 HEE
1 1 1 1
1 1 1 1
L 1 1 1
s | B S
1 [} 1 [}
1 [} 1 [}

0 1 [} 1 [} v,
] P I CRSF
' Forward o Stop i iReverse

V¢ Vg Ve
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TEST CIRCUIT 18. R

0.34Q

1.55V  1.525V 1.5V 1.45V
Q
1.0
-}

& 5

3/6 14/11
2/15

<

1k 0.014F

0.01 «F
0.01 «F

. 0.0
F
. Iz
49 (37) (36) (35 (33 (33 (32 (1) (a0) 39 (8) G7) (o) (35) (34

F

4/13

7/10

N

TD62M3702

N

TB6513AF

W v =
Hi-e
L
0.14F

X3

200X3

SISIGISISIOISISIGIOISISIGISISIO)]

@@@@@@@@@@@?®@@@

No.50 R
Adjust the CEC voltage so that CCS becomes 0.06V with H1+ =1.525V and H2+ = 1.525V. Measure
the CCS(CS) when H1+ =1.525V and H2+ =1.525V and measure the CCS (CSH) when H1+ =1.55V
and H2+ =1.5V.
Then determine

CSH-CSL
CSL

R=
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TEST CIRCUIT 19. Cly, CI

1.45vV 1.5V 1.55V
TL Qm H
) EEmtim
1.0V X o o|o o|o
> 6V
(=1
w w 0.0 X |
g E Ry
> -+ dE:
o o
49 (a7) (3) (a5 (32) (33) (32) a1 (30) B39) 38 B7) GO (35) GA) (3
D—to .,
60—

1]
%

3.5V

1T
:

TB6513AF

@96@@@@?
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No.51 Cly, No.52 CI
Make the settings in the following table, and measure the current to the CU1, CU2, and CU3
terminals, and to the CL1, CL2, and CL3 terminals.

H1+ | H2+ | H3+ M1, M2, M3 PIN
1 L H M GND Cu1
2 M L H GND Ccu2
3 H M L GND Ccus
4 H L M VM CL1
5 M H L VM CL2
6 L M H VM CL3
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TEST CIRCUIT 20. CGpcs, VUD (1), VUD (2), Clsywg

1.75V

1.7VO—o

3.5V0

TB6513AF

SISIGISISISISISISISISISISIOIS)]

@@@@@@@@@@@?®@@@

No.54 CGpcs, No.55 VUD (1), No.56 VUD (2)
Set CEC=0V and change CM1 from 6V to 5V. Measure the potential differential (CVM - CM1)
between the CVM terminal and the CM1 terminal when the potential of the CPCS terminal
becomes 1.7V.
Set CEC=CECR =1.75V, make the same measurements as above, and obtain the characteristics in the
following diagram.

Core o 2OV=15V
PCS= A (cvMm - cm1)
20VE-————mmm e
LT AV S
15V F———mmom - |
i
1
1
i
' : CVM - CM1
0 vUD (1) VUD (2)
No.57 Clsywg

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

©

0.01 «F

0.2v I/ 6V
L@ 30 (1) (13) @3 (Lij@@@@@@@l

TB6513AF

QEEERMO®OEO®®OO®

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

No.53 CSWofs
Set CPCS=1.7V and change FC from 0V to 3.5V. Measure the potential differential (FC — CPCS)
between the FC terminal and the CPCS terminal when SCW changes from high to low.

SCw

l«— SWofs

o) MR B N

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

35v O

TB6513AF

QEEERFO®OEO®®OO®

@@%@@@@@@@@?@@@@

220k)

1k

>
b3

§3mvp_p
1kHz
No.59 CGFg No.60 CFGH No.61 CFG
Set CFGout=Vo. When Vin=3mVp_p at 1kHz, measure Vo and determine the following :

Vo

CGgg =20€0g

Vin

Obtain the characteristics in the following diagram and measure the high-level and low-level
potential of the CFG terminal output waveform.

sein I 1 [V C High Level (CFGR)

----- Low Level (CFG|)
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TEST CIRCUIT 23. CVpjL CVMs

1.75V 1.75V

!
mu@@@iim£@®@@@@i

1 4F

0.0

TB6513AF

QEEERMO®OEO®®OO®
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No.62 CVpL No.63 CViys
Change the CVM from 2V to 0V, obtain the characteristics in the diagram below, and measure the
threshold voltage.

CPCS

} VM
oV CVis VML 2V
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OUTLINE DRAWING
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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