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TOSHIBA TA7774P/F

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT SILICON MONOLITHIC

TA7774P, TA77174F

STEPPING MOTOR DRIVER IC

The TA7774P, TA7774F is 2 phase Bipolar stepping motor TA7774P
driver IC designed especially for 3.5 or 5.25 inches FDD
head actuator drives.

It consists of TTL compatible input circuit, dual bridge
driver outputs with flyback diodes, changing circuit of
motor coil drive voltage (Power saving circuit) and stand-
by circuit.

FEATURES DIP16-P-300-2.54A

® One Chip 2 Phase Bipolar Stepping Motor Driver. TA7774F

® Power Saving and Stand-by Operation are available.
| stand-by (Icc3) = 115 A

® Build-in Punch Through Current Restriction Circuit for
System Reliability and Noise Suppression.

® TTL Compatible Inputs

® Surface Mount is available with F Type.

® Output Current up to 0.4 A (peak)

HSOP16-P-300-1.00

Weight
DIP16-P-300-2.54A : 1.11g (Typ.)
BLOCK DIAGRAM HSOP16-P-300-1.00 : 0.50g (Typ.)
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(Note) Pin @, @, @, @ of TA7774F are all NC and Heat Fin is connected to GND.
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@ 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 the foreign exchange and foreign trade 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.

O] @ The information contained herein is subject to change without notice.
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TOSHIBA TA7774P/F

PIN FUNCTION
PIN No. SYMBOL FUNCTIONAL DESCRIPTION
1/(1) Vs A | Low-voltage power supply terminal
2/(3) Vce Power voltage supply terminal for control
3/(4) INA A-ch forward rotation/reverse rotation signal input terminal
4/ (F) GND GND terminal
5/(F) GND GND terminal
6/(5) INB B-ch forward rotation/reverse rotation signal input terminal
7/(6) PS Powersave signal input terminal
8/(8) Vso g | Stand-by signal input terminal
9/(9) Vg1 |High-voltage power supply terminal
10/(10) 4B Output B
11/(11) ¢B Output B
12/(F) GND GND terminal
13/(F) GND GND terminal
14/(14) ¢A Output A
15/(15) $A Output A
16/(16) Vg1 A |High-voltage power supply terminal.
( ) : TA7774F

TRUTH TABLE 1

INPUT OUTPUT
PS IN é 3
L L L H Enable Vg1
L H H L Enable Vg1
H L L H Enable Vgy (Power save)
H H H L Enable Vgy (Power save)

TRUTH TABLE 2

Vs2B
L Power Off (stand-by)
H Operation
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TOSHIBA

TA7774P/F
OUTPUT CIRCUIT
VSZB@ VSZA@ @omsms
To and Gate §y To and Gate y
x
10/10
K' = or 11/11, 14/14, 15/15
GND @or 5/F, 12/F, 13/F
INPUT CIRCUIT INA,INB INPUT CIRCUIT Vgy A or Vo B
~< Gq VCC @ c !
A Bt Vsaa @ -
or 6/5 CEL —'vw—K g C,j{g
wy TO OUTPUT CIRCUIT | *© ~ TO LOGIC
c Vs2B @ ’
st Gl r S
] TO OUTPUT >
CIRCUIT
GND ( 4/ Yor 5/F, 12/F, 13/F
9 GND @5/&12/&13%
MAXIMUM RATINGS (Ta = 25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Vece 7.0
Supply Voltage Vg1 17.0 Vv
Vv ~V
ISZ +4g§ (Note 1) No heat sink
O (PEAK) — (Note 2) This value is obtained
|0 (HOLD) +100 PCB mounting
Input Voltage VIN ~Vcc \ occupied copper area
(Note 1) 1.4 in excess of 60%.
TA7774P . . .
Power Dissipation Pp (Note 2) 2.7 W (Note 3) This value is obtained
TA7774F (Note 3) 1.4 by 60 x 30 x 1.6mm
Operating Temperature Topr -30~75 °C PCB rr_muntmg
- occupied copper area
Storage Temperature Tstg -55~150 C in excess of 50%.

1999-03-11 3/11



TOSHIBA TA7774P/F
ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Ta = 25°C, Vcc = 5V, Vg1 = 12V, Vgop = 5V)
TEST
CHARACTERISTIC | SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Icc PS:H, Vg : H — 9 14 mA
Supply Current Icc2 1 [PS:L Vsy:H — 8.5 13
lccs Vgy : L 70 90 115 | pA
VINH . 2.0 — Ve
Pin @,
VIN L Tj = 25°C in®, © GND | — 0.8
Vps H Vgy 1 H , 2.0 — Vcc
Input Voltage Vps L — Pin @ GND | — 0.8 v
Vs2BH . . 35| — | Vee
Ven BL Tj = 25°C Pin a0 — T o4
IIN Tj = 25°C, Vg3 : H Pin®, ® _ 26 30
Input Current 1 |VIN/PS(2V) : Sink : HA
Ips current Pin @ — 26 | 30
VSAT 1H1 ) ) loyuT = 100 A — 0.9 —
VsaT1ma| 2 |PS b Vs2:iH louT = 400mA | — | 12| 15
, VSAT 2H1 louT =20mA | — 16 | —
8;‘;':“2 Saturation . Tona| 3 |P5 M Vs2:H louT = 100mA | — | 18] 21| V
g VSAT L1 louT = 20mA — 0.03 —
VsATL2 | , |Vs2:H loyT = 100mA | — | 0.15
VAT L3 loyT =400mA | — 0.35 0.6
Diode Forward VFEU — 1.5 —_
Voltage VEL 4 |IF = 350mA — 10 | — v
. tpLH — 7| =
Delay Time E — |IN- s
y torL ¢ — ST — | #
Operating Voltage (Vccopr) | — |Vecc = ST 45 5.0 7.0 \Y
Recommendable Operating Voltage Vs1(opr) 12V % 10%
Operating Voltage Restriction Vg1 = Vsoa
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TOSHIBA TA7774P/F

TEST CIRCUIT 1 Icc1. lcc2: Icc3: IN A INB: IPS

ITEM | SWq | SWy | SW3 | SWy
N\ " lcc b b a a
@< @ < @ Icc2 b b b a
l > N A : lcc3 b b — b
3 [051 @ - N @ ||NA a _ — a
b — —
»]: 4a/F ,<_t 13/F iNB a a
. Ips — — a a
5/F o 12/F
aSW <
N2 linB ~
_§ :: 11711
; < 10/10
I sws -
> 1 : 8/8 9/9

TA7774P I TA7774F
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TOSHIBA TA7774P/F
TEST CIRCUIT 2 VSAT 1H1. VSAT 1H2. VSAT L2, VSAT L3
6 s =12V
l > M L
l 0 2/3 <t @
) 2 ™~ RUZTL L
\—4@4\ ~ 14714 N
—o SWj - ~N v/ !
b < b a
4/F - @ Lo i 1,
-~ SWa + SWg
4 + - ob
5/F a @ —o
) a <t d
b~o— 6/5 : 11711
W2 ~ RL/!N L ”~
a~~o— 7/6 10/10
SW3 <
b -
(*) Calibrate 1| to 0.4/0.1A by Ry.
ITEM SW1 SW»> SW3 SWy SW5 IL (mA)
a —_ a
Y b — b b 100
SAT 1H1 — a d a
— b d
a —_ a
v b — b b a 400
SAT 1H2 — 3 5
— b C
a — b
v b — a b 100
SAT L2 — 3 — .
— b d
a — b
b — a
VSAT L3 — 3 b c b 400
— b d
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TOSHIBA TA7774P/F

TEST CIRCUIT 3 VSAT 2H1, VSAT 2H2: VSAT L1

@
l> L
l“’ 2/3 <t 15/15
a ~ </T |
— ) — N 4
~~o—] 3/4 ! 14/14) l
i » :
< b
4/F - Lo La
~ SWy SWsg
C ob
5/F o <
a < d
— ~
b ~o— 6/5 11/11
SW ~ <
2 ~ RL,:{N L ”~
a SQ—W 7/6 <
b o3 -

8/8

o
pag
(=]

(*) Calibrate I to 20/100 mA by R|.

ITEM SW1 SW»> SW3 SWy SW5 IL (mA)

a —_ a
b — b

VSAT 2H1 — a a c a 20
— b d
a —_ a
b —_ b

VSAT 2H2 — 3 a c a 100
— b d
a — b
b — a

VSAT L1 — 3 a c b 20
— b d
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TOSHIBA TA7774P/F
TEST CIRCUIT 4 VEy, VFL
MEASURING METHOD
w L~ ITEM SW1 SW»o
2/3 <t 15/15
B a
~ b
@ N N VEU e
< 2l IF=350mA | C
4/F — 13/F swq bl 5% sw, d
o c 5 ¢ a
5/F a 12/F P9 e 597
< b
6/5 ~ m . VFL € c
~ N/ 5
~
7/6 < 10/10
= N
8/8 9/9
7”7 7
TIMING CHART (2 phase excitation)
H
INA
L
H
INB
L
H
PS
L
Vs1 _I
A Vs2 tpLH
0
_ Vs1
A Vs2 tpHL
0
Vs1
4B Vs2 toHL |_|—
0
_ Vs1
B Vo, tpLH
0
ToLH : 7 us (Typ.)
ToLH : 2 us (Typ.)
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TOSHIBA TA7774P/F

TA7774P TA7774F
PD - Ta Pb - Ta
3 3
57 ® Thermal resistance Thermal resistance
- ' Rth (j-a) = 89°C/W - Rth (j-a) = 140°C/W
3 \ @® 50 x 50 x 0.8 mm PCB 2 ® 60 x 30 x 1.5mm PCB mounting
o N mounting occupied copper o occupied copper area in excess of
area in excess of 60%. 50%.
z z
o ® No heat sink o ® No heat sink
= N =
< @ \ £
@ N 2 ®
a 1 A \ 1) 1 NG
o AY o
g \\ \ ué ~~ ®\\
N \ ) \ ~
g.) ~ -4 - \\
\\\\ Sdos
~
. S~ o N
0 50 100 150 200 0 50 100 150 200
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C)
APPLICATION CIRCUIT
Vv V,
$28 £ O 5V
P V
) . STAIB 45y
INB
+
INA
Vs2 A !
3/4 6/5 7/6 )(8/8 ) 9/9 16/166/96/3
15/15 0/10,

TA7774P, TA7774F
14714] 11/11

4/F ){ 5/F 12/F)(13/F

( TA7774P 1TA7774F )

(Note) Utmost care is necessary in the design of the output line, Vg and GND line since IC
may be destroyed due to short-circuit between outputs, air contamination fault, or
fault by improper grounding.
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TOSHIBA TA7774P/F

OUTLINE DRAWING
DIP16-P-300-2.54A Unit : mm

9
O e Y s Y e Y e I e Y

&
6.410.2

LT L J 0L J L J L1 L1 L_7J

o]

19.75MAX

19.25+0.2

0.95+0.1

»l
>

1.410.1

0.735TYP,

2.54

Weight : 1.11g (Typ.)
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TOSHIBA TA7774P/F

OUTLINE DRAWING

HSOP16-P-300-1.00 Unit : mm
3.440.1
16 > 9 “_
HARA——HAAH o
ol o
3 g
[{o] (2}

8
) 1.0} 0.420.1
1 OTYP' e - Eam@
. 13.5MAX
13.0+0.2
, "M o % 0
> = =<
r S 7 |
Y (@]

0.1:3:4s

L 0.92+0.2

Weight : 0.50g (Typ.)
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