TOSHIBA

TB6526F

TENTATIVE

TOSHIBA Bi-CMOS INTEGRATED CIRCUIT SILICON MONOLITHIC

TB6526F

CHOPPER-TYPE BIPOLAR STEPPING MOTOR CONTROL DRIVER IC

The TB6526F is a PWM chopper-type sinusoidal micro-step
bipolar stepping motor driver IC.

It is capable of 1-2 and 2W1-2 phase excitation modes
and forward and reverse rotation modes, low-vibration,
low-torque ripple, and high-efficiency driving.

FEATURES

Forward and reverse rotations are available.

1-2, 2W1-2 phase driving is available.

Structured by high breakdown voltage Bi-CMOS process.
Package: SSOP24-P-300-1.00B

Externally equipped with PNP output transistor.

Reset and enable pins are attached.

SSOP24-P-300-1.00B

Weight : 0.27g (Typ.)

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 TB6526F
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TOSHIBA

TB6526F

PIN FUNCTION
PIN No. SYMBOL FUNCTIONAL DESCRIPTION
1 CK CLOCK Signal Input Truth table A
2 MODE Excitation Mode Setting terminal Truth table B
3 CA Noise reduction condenser outer terminal
4 Vee Power voltage supply terminal for Logic
5 RESET RESET Signal Input terminal Truth table A
6 NFB B Channel current detective terminal
7 PG-B Power GND B terminal
8 B Upper PNP Transistor Base terminal (B phase)
9 4B B output
10 VMVB Power voltage supply terminal for Motor B
11 4B Output B terminal
12 IB Upper PNP Transistor Base terminal (B phase)
13 A Upper PNP Transistor Base terminal (A phase)
14 $A Output A terminal
15 VMA Power voltage supply terminal for Motor A
16 $A Output A terminal
17 IA Upper side PNP transistor Base terminal (A phase)
18 PG-A Power GND A terminal
19 NFA A Channel current detection terminal
20 ENABLE ENABLE Signal input terminal Truth table A
21 SG Signal GND terminal
Internal Oscillation frequency detective terminal with external
22 0sC
condenser
23 CW/CCW |Forward rotation/Reverse rotation signal input Truth table A
24 CB Noise reduction condenser outside terminal

PIN CONNECTION

ck 1 241] cB
MODE [J 2 23 [l ew/cew
calls 22 osc
vee O 4 21 [ sG
RESET [1 5 20 [] ENABLE
NFB [ 6 19 I NFA
PG-B [] 7 18 [] PG-A
B[s 17gIA
¢Eﬁ 9 16 ¢a
vme [ 10 15 [ Vma
¢Bﬂ 11 15[l ¢A
-3 1 RP) 13HA
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TOSHIBA

TB6526F

TRUTH TABLE A

INPUT
CK1 CW/CCw RESET ENABLE MODE
kB L H L cw
F H H L ccw
X X L L INITIAL MODE
X X X H Z
Z : High Impedance
X : Don't Care
(Note) Do not use INHIBIT MODE.
TRUTH TABLE B INITIAL MODE
INPUT MODE A-PHASE | B-PHASE
MODE (EXCITATION) MODE EXCITATION CURRENT | CURRENT
L 1-2 phase 1-2 phase 100% 0%
H 2W1-2 phase 2W1-2 phase 100% 0%

1-2 PHASE EXCITATION (MODE : L, CW mode)

CK

(%)
100
68

-68
-100

(%)
100
68

-68
-100

Hyyuyyyyay

to t1 t2 t3 tg

ts tg t7

tg
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TOSHIBA TB6526F

2W1-2 EXCITATION (MODE : H, CW mode)

o Y Y Yy YA

68

51

33

-33

=51

-68

-82
-90.5

-100

(%)
100
90.5
82

68

51

33

-33

=51

-68

-82
-90.5
-100

to t1 2 t3 tg t5 tg t7 tg tg t1g t11 t12 13 t14 t15 t1e 117 t1g t1g t20 t21 t22 123 t24 t25 t26 t27 t2g t29 t30 131 t32
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TOSHIBA TB6526F
MAXIMUM RATING (Ta =25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 5.5 \Y
Output Voltage \Y

VM (MAX.) 10.0
Output Current o (MAX.) 120 mA
Input Voltage VIN ~Vcc \
Power Dissipation [ 0.83 (Note 1) w
P D 1.04 (Note 2)

Operating Temperature Topr -30~85 °C
Storage Temperature Tstg -55~150 °C
Feed Back Voltage V| 1.0 \

(Note 1) No heat sink

(Note 2) When mounted on substrate (50 x50%x 1.6mm Cu 10%)
RECOMMENDED OPERATING CONDITIONS (Ta= -30~85°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP. | MAX | UNIT
Control Power Supply Voltage| Vcc(opr) 2.7 3.0 5.5 Y
Motor Power Supply Voltage | VM (opr) 40| — 80| V
Output Current louT — — 100 | mA
Input Voltage VIN — — Vee \Y
Clock Frequency fcLock — — 5| kHz
OSC Frequency fosc 15| — 80| kHz
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TOSHIBA

TB6526F

ELECTRICAL CHARACTERISTICS
Unless otherwise specified (Ta=25°C, Vcc =3V, V=5V, load inductance
with outer PNP)

: L=8mH/R=50(),

CHARACTERISTIC SYMBOL Tc'fET TEST CONDITION MIN | TYP. | MAX | UNIT
CUIT
. \Y V
High | VIN (H) MODE, CW /CCW, ENABLE 07 | — |+o4
Input Voltage 'l ek, RESET GND vee |V
tow 1VIN (1) —04 | — |xo03
IIN (H VIN=3.0V — — 100
Input Current N EL)) 2 ViN=0V — — 700 nA
Output open,
lcc RESET : H, ENABLE : L, — 7 9
] (1-2 phase excitation)
Current Consumption
Output open,
_ lcc2 3 |RESET: H, ENABLE : L, — 7 9 | MA
Ve Pin (2W1-2 phase excitation)
lcc3 RESET : L, ENABLE : H — | 13 —
lcca RESET : H, ENABLE : H — 13| —
VNF1 9 [ca, CB 024 (027 [030 | V
\C/z:::;atz\:;efere"ce VNF2 4 |RNF=3.3Q, Cosc=3300pF | 1.65 | 190 | 215 | mV
VNF3 4 |RNF=2.20), Cosc =3300pF 145 | 167 | 185 | mV
Output Inter-channel v -VNFBR) /V .
Diff:rential 4Vo 4 co'\fc,FcA= 3§ggpF, ELAF=3.3Q SR B R
Maximum OSC Frequency [fosc (MAX)| — 100 [ — — kHz
Minimum OSC Frequency [fosc(MIN) | — — — 10 | kHz
OSC Frequency fosc 5 |Cosc=3300pF 31 44 70 | kHz
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TOSHIBA TB6526F

ELECTRICAL CHARACTERISTICS

Unless otherwise specified (Ta=25°C, Vcc =3V, V=5V, load inductance : L=8mH/R=50(),
with outer PNP)

QUTPUT SECTION

CHARACTERISTIC SYMBOL -Elig-r TEST CONDITION MIN | TYP. | MAX | UNIT
CUIT
Upper Side Driving Current | Iy 6 |[Vc=3V — 1.5 1.6 | mA
Lower Side Saturation VSAT L1 7 louT =0.06A — 0.10 | — v
Voltage VSAT L2 loyT=0.12A — 0.16 | 0.43
Diode Forward |Upper S?de VE U s |loyr=0.124 — | 1.24| 1.8 v
Voltage Lower Side| VF L — 0.95 1.6
ENABLE : "H" level
IM1 RESET  : "L" level — — 50 | wA
Output Dark Current Output open
(A +B channel) ENABLE : “L" level
IM2 3 |RESET : “H” level — 17 28
Output open
NF Dark Current ENABLE : “L" level mA
(1 channel) INF RESET  : "H" level 11 25 7

Output open

2W1-2 -
bhase 1 2_ph§se
excitation | excitation
2W1-2
phase — 0=1/8 — 100 | —
excitation
2W1-2
phase —_ 6=2/8 85.5| 905 | 955
excitation
2W1-2
phase — 0=3/8 RNF=3.3Q 77 82 87

excitation Vector 4 COSC =3300pF

2Wi2 1.
phase | 1-2 phase 0=4/8 | VnF 64| 69| 74

excitation | excitation
2W1-2
phase —_ 6=5/8 48 53 58
excitation
2W1-2
phase — 0=6/8 31 36 41
excitation
2W1-2
phase — 6=71/8 16 21 26
excitation

6=0 — 100 | —

A-B Chopper Current (Note)

(Note) Maximum current 4 =0 is set at 100.
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TOSHIBA TB6526F

ELECTRICAL CHARACTERISTICS
Unless otherwise specified (Ta=25°C, Vcc=3V, V=5V, load inductance : L=8mH /R =50(,
with outer PNP)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN | TYP. | MAX | UNIT
CUIT
AG=0/8-1/8 — 0| —
A0=1/8-2/8 10 17 35
AG=2/8-3/8 M db 5 16 30
Reference Voltage AVNF 9 |A0=3/8-4/8 easured By 1625 21 |{41.25| mV
CA and CB
A0=4/8-5/8 25 32 50
A9=5/8-6/8 26.25 31 |51.25
A0=6/8-7/8 15 28 45
tr — [ 03] —
t RL=2Q, VNF=0V, C| =15pF — o | —
ToLH — 1.5 —
K~
tonL CK~output — 7 —
t — 54| —
Output Tr Switching pLH 12 [OSC~output S
tpHL — 6.3 —
toLH _— — 2.0 —
p ~
oL RESET~output — S5 | —
tpLH - — 50 —
ENABLE~
toHL output — 6.0 —
Output Leakage Current | IoL 10 [Vpm=10V — — 50 | wA
VMA/VmB Off Current loff 11 |Vcc=0, V=5V — — 1| pA
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TOSHIBA

TB6526F

TEST CIRCUIT 1 : VIN (H), VIN (L)

VIN (H)
=21V

(Note)

K

DIEERONECENG)
Vee CA 1A VMA @_
I~
A L6
[ ~o—) mooE N gBmHISOQ
i — N\
A 14
S o—=G3] cwrcew N Y
—o 5
nea [19
s I o
s [+K
TB6526F 2 G
Pl 1% ©
| ~—) rEsET vue [
__}o—@ ENABLE ¢s [
k& 3
w —32] osc 9
§_|__C i =% 8mH /500
@ SG CB PG nee (6 W
L L 21 24 7) (18 S
e (l) © (f) (l) “1
Vecd

measurement).

When input voltage V|N (H), VIN (L) is applied, verify the output function (NF voltage

TEST CIRCUIT 2 : Iy (H). lIN (L)
. ™
A
7 @ 17 @
vee CA A va [
L
_\_@ oo ¢a 1) gsmHISOQ
—o ¢ [
_ 23] ewrcew ~
NFA @
RO [ ' _>
s [ i
TB6526F i y 3G
B [8) KN $a
_;o_@ RESET vms [10-
I@ ENABLE g8 [1D gsmHISOQ
“N(H)?() —(23] osc 8 @
A a
& N A2 sG CB PG v [O—
7% 9% %
”?
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TOSHIBA

TB6526F

TEST CIRCUIT 3 : Icc, M. INF

5’/; (@) cc
ill: G) 17

| <

@ OF:
Vee CA 1A v 73 ©
ma [ Ow
"N ©, ©
[ ~o—2]) mont .
o3| cw/cew N‘ii g
]« ~ L
o 1K g
TB6526F — =~ v
B [
& N
L o) ResET v (- o
|9 TAsE 45 [ .
22 osc 65 [D———e—
T 5 SG CB PG wes [©)
T 7° 7%
TEST CIRCUIT 4 : VNF2, VNF3., 4AVo
S ‘4{
A
4 [©) 17 @
Vee CA 1A VA @_
L PA @
—:\o_@ MODE [ 38mHISOQ
| —@| cwicew N
@] « nFa [19) - 1.
TB6526F 5 B K :Eg @ vira
L) REsET vus [ P
@
20] ENABLE 4 [ gSmH
29] osc A O 500
s SG CB PG N O
3'[ (219 @ (I) ﬁ@ 5225 VNFB%)
”
(Note) VNF2 : VNFa (100%), VNFR (100%) when Ryfp=3.30
VNE3 © VNEA (100%), VNFB (100%) when RNp=2.2Q)
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TOSHIBA TB6526F

TEST CIRCUIT 5 : fogsc
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TOSHIBA TB6526F

TEST CIRCUIT 7 : VgaT

T
I
DEEONEGCENE)

Vee CA 1A VMA :15)
’_c\o—@ MODE PA :16)
T ° % [——— 0.12A
& cwicew i o
) nFA [19)
'_:'\o—@ I 1>
B [12 o
TB6526F —
® (&) VSAT
L G) Reser Ve [— ®
(0] ENABLE ¢ [D——
57] osc 8 [9—
& sG  CB PG nFe [6) q
T 7% %Y
7”7
TEST CIRCUIT 8 : V.|, VE.L
byl
N
@ 6 & @ s Qv
Vee CA 1A VMA
" o
@] mooe iy o—9
@3] cwicew oA
NFA

O Ko
TB6526F

Tn

2

3
@T:

1

(Note) Not to take GND with any non-connecting pins.
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TOSHIBA TB6526F

TEST CIRCUIT 9 : VNE1, AVNF
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TEST CIRCUIT 10 : IgL

3v
e
O—

ONNOENE)
CA 1A

Vee Vma [19
Afl—F—
@) mope g
i [(—F—
@] cwrcew g '
NFA [19— —
@ loL
B [12)
TB6526F _ >
B [8) T2
() REsET vus [0
(0] ENABLE 45 O

7

J_@ osc ¢B
'S

S G B PG NFB
1T 79T

3
D,
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TOSHIBA

TB6526F

TEST CIRCUIT 11

AC ELECTRICAL CHARACTERISTICS, TEST CIRCUIT 12
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CLOCK
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TOSHIBA TB6526F

OUTLINE DRAWING

SSOP24-P-300-1.00B Unit : mm
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Weight : 0.27g (Typ.)
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