TOSHIBA TA7774P/PG/FIFG

TOSHIBA Bipolar Linear Integrated Circuit  Silicon Monolithic

TAT7T7T4PIPG, TA7774FIFG, TATTT4FAG

Stepping Motor Driver IC

The TA7774P/PG and TA7774F/FG/FAG are two-phase bipolar
stepping motor driver ICs designed especially for 3.5- or 5.25-inch TA7774P/IPG
FDD head actuator drives.

The ICs have a dual-bridge driver supporting the bipolar driving of
induced loads, a power-saving circuit, and a standby circuit. They
are ideal for achieving reduced set size and lower power
consumption.

Features

® One-chip two-phase bipolar stepping motor driver
® Power saving operation is available.

® Standby operation is available.
Current consumption < 115 pA

DIP16-P-300-2.54A
TAT774FIFG

® Built-in punch-through current restriction circuit for system
reliability and noise suppression

® TTL-compatible inputs INA, INB, and PS pins
® High driving ability

TA7774PIPGIFIFG
- 1o(START) 350 mA (MAX): Vs ENABLE
 lo(HOLD) 100 mA (MAX): Vs, ENABLE HSOP16-P-300-1.00
TA7774FAG TA7774FAG
- 1o(START) 100 mA (MAX): Vs ENABLE
- 1o(HOLD) 50 mA (MAX): Vs ENABLE N
® Typical PKG DIP16 pin, HSOP16 pin, and SSOP16 pin 'i A T . }.\,_-’L:f‘a
® GND pin = heatsink «qu"[{ il
L Ei__,w.'s -
TA7774PGIEG-FAG: SSOP16-P-225-1.00A

The TA7774PG/FG/FAG is a lead-free (Pb-free) product.
The following conditions apply to solderability:
*Solderability
1. Use of Sn-37Pb solder bath
*solder bath temperature = 230°C
*dipping time = 5 seconds
*number of times = once
*use of R-type flux
2. Use of Sn-3.0Ag-0.5Cu solder bath
*solder bath temperature = 245°C
*dipping time = 5 seconds
*number of times = once
*use of R-type flux

Weight

DIP16-P-300-2.54A: 1.11 g (typ.)
HSOP16-P-300-1.00: 0.50 g (typ.)
SSOP16-P-225-1.00A: 0.14 g (typ.)

1 2007-6-4

Downloaded fronDatasheet.su



TOSHIBA

TAT774P/PG/FIFG

Block Diagram

V1A Vs2 A Vee Vs2B Vs1B

clolololc

) 4 A 4
3 x x z
88 (Y o1m0p-£2
i é \ BRIDGE i BRIDGE N_’ é i
1 1
1} @ DRIVER DRIVER @ _ "W
A r % r % #8
) T 1 )
OIOIONONONDID
TA7774P/PGIF/IFG/IFAG
GND IN A PS INB GND
Note: Pins 2,7, 12, and 13 of the TA7774F/FG are all NC; the heat fin is connected to GND.

Pin Description

Pin No Symbol Functional Description
1/(1) Vs2A Low-voltage power supply terminal
2/(3) Vce Power voltage supply terminal for control
3/(4) IN A A-ch forward rotation / reverse rotation signal input terminal, Truth Table 1
4/(F) GND GND terminal
5/(F) GND GND terminal
6/(5) INB B-ch forward rotation / reverse rotation signal input terminal, Truth Table 1
71(6) PS Power saving signal input terminal
8/(8) Vs2B Standby signal input terminal, Truth Table 2
9/(9) Vs1B High-voltage power supply terminal

10/ (10) ¢B Output B

11/(11) 9B Output B

12/(F) GND GND terminal

13/(F) GND GND terminal

14/ (14) oA Output A

15/(15) QA Output A

16/(16) Vs1A High-voltage power supply terminal.

() TA7T774F/IFG
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TOSHIBA TA7774P/PG/FIFG
Truth Table 1
Input Output
PS IN ® ®
L L L H Enable Vg1
L H H L Enable Vg1
H L L H Enable Vg2 (power saving)
H H H L Enable Vg2 (power saving)
Truth Table 2
Vs2B
L Power off (standby)
H Operation
Note: Apply 5 V to Vgoa as a supply terminal.
3 2007-6-4
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TOSHIBA TA7774P/PG/FIFG

Output Circuit

To and Gate §y To and Gate y

AAA
W

10/10

I:‘ x or 11/11, 14/14, 15/15
GND @or S/F, 12/F, 13/F

Input CircuitINA,INB Input Circuit Vs2 A or Vs2 s

1kQ Vsaa @
3/4

6/5 | 2
0" TO OUTPUT CIRCUIT TO LOGIC
Veep | 878 |

F Y Y

1060
2k{)
11k{1

sgk‘ﬂ
22k {1

5k

AAA O—AAA
Vv

30k 2

10082

TO OUTPUT »
CIRCUIT

GND { 4/F Yor 5/F, 12/F, 13/F GND {4/F Y5/F. 12/F, 13/F
TA7774P/PGIFIFGIFAG

Absolute Maximum Ratings (Ta = 25°C)

Characteristic Symbol Rating Unit
Vce 7.0
Note 1: IC only
Supply voltage Vg1 17.0 \
v v Note 2: This value is obtained if
S2 ~cc mounting is on a 50 x 50
TATTTAPIPG lo (PEAK) +400 x 0.8 mm PCB, 60% or
0 (START) +350 more of which is occupied
TAT774F/FG by copper.
lo (HoLD) +100
Output current I 2200 mA Note 3: This value is obtained if
O (PEAK) - mounting is on a 60 x 30
TATT7T4FAG lo (START) +100 x 1.6 mm PCB, 50% or
10 (HOLD) £50 more of which is occupied
by copper.
Input voltage VIN <Vce \Y,
14 (Note 1) Note 4: This vglue' is obtained if
TA7774P/PG mounting is on a 50 x 50
2.7 (Note 2 o,
Power dissipation Pp ( ) W 1.6 mm P,CB_’ 40% or.
TA7774F/FG 1.4 (Note 3) more of which is occupled
by copper.
TATT74FAG 0.78 (Note 4)
Operating temperature Topr -30to 75 °C
Storage temperature Tstg -55to 150 °C
4 2007-6-4
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TOSHIBA TA7774P/PG/FIFG

Electrical Characteristics
(Unless otherwise specified, Ta = 25°C,Vcc =5V, Vs1 =12V, Vs2a=5V)

Test
Characteristic Symbol Cir- Test Condition Min Typ. Max Unit
cuit
Icc PS: H, Vgop: H — 9 14
» VS2B mA
Supply current Icc2 1 |Ps: L, Vgog: H — 8.5 13
lccs Vsog: L 70 90 115 pA
VINH . 20 | — | Vee
Pin 3, 6
VINL Tj=25°C GND | — 0.8
VpsH Vsag: H , 20 | — | Ve
Input voltage — Pin 7 \%
Vps L GND — 0.8
Vs2BH . , 3.5 - Vce
Tj=25°C Pin 8
Vs2BL GND — 0.4
IIN - _ oEo . Pin 3,6 — 2.6 30
Input current 1 61 /ZSSC,ZV\ﬁz_B-_ ":( pA
Ips IN (2 V): sink current Pin 7 _ 26 30
VSAT 1H1 louT=100mMA| — 0.9 —
2 PS: L, Vgog: H
VSAT 1H2 louT=400mA| — 1.2 1.5
VSAT 2H1 louT = 20 mA — 1.6 —
TA7774P/PG 3 |PS:H,Vsop:H
\Y% | =100 mA| — 1.8 2.1
TAT774FIFG SAT2H2 ouT
VSAT L1 lout =20 mA — 0.03 —
VsaTL2 2 VsoB: H louT=100mMA| — 0.15 —
Output VSATL3 louT=400mA| — 0.35 0.6
saturation \%
voltage VSAT 1H1 louT=100mMA| — 0.9 —
2 PS: L, Vgop: H
VSAT 1H2 louT =200 mA — 1.0 1.3
VSAT 2H1 lout =20 mA — 1.6 —
3 |PS:H,Vsop:H
TAT774FAG VSAT 2H2 louT =50 mA — 1.7 20
VSAT L1 lout =20 mA — 0.03 —
VSAT L2 2 |Vso:H louT=100mA| — 0.15 —
VSATL3 lout =200 mA — 0.2 0.4
VEu — 15 —
Diode forward voltage 4 IF =350 mA \%
VEL — 1.0 —
) toLH — 7 _
Delay time — |IN-o us
toHL — 2 —
Operating voltage Vee (opr.) — |Vec=ST 4.5 5.0 55 \%
Recommended operating voltage Vs1 (opr) 12V £ 10%
Vs2A (opr.) 95V £10%
Operating voltage restrictionVs1 = Vsoa
5 2007-6-4
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TOSHIBA TA7774P/PGIFIFG
Test Circuit 1 Icc1, Icc2, Iccs, Ina, N, IPs
Item SWq SWy SW3 SWy
@ 16/16, lcct b b a a
ICC 2/3 15/15 lec2 b b b a
a 2 lccs b b — b
2 i © = 3 = @ lINA a — — a
T4 9 .
a4/F E 13/F INB _— a — a
a Ips — — a a
5/F o 12/F
2 <
; ~ o
= P
Z = 10/10
o sw,
” TA7774PIPGIFIFGIFAG
6 2007-6-4
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TOSHIBA TA7774P/PG/FIFG

Test Circuit 2 Vsar 1H1, VSAT 1H2, VSAT L2, VSAT L3

L.
l ) ' - O @
) < RL,}?N L
~o— 3/4 % @
SW
ﬁE b w b
4/F L @ —o
a SWa — - ° a$W5
a @ ¢ + -7 o
5/F & —o
42 NS d
b o— 6/5 'l: 11/11
SW2 < 2t »
a~~o— 716 10/10
b Sws
8/8 9/9
Note:  Adjust R, to correspond to I..
Item SWq SW2 SW3 SW4 SW5 IL (mA)
a — a
b — b
VSAT 1H1 b a 100
— a d
— b c
a — a
b — b
VSAT 1H2 b a 400
— a d
— b c
a — b
b — a
VsSATL2 — b 100
— a c
— b d
a — b
b — a
VSATL3 b b 400
— a c
— b d
7 2007-6-4
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TOSHIBA

TAT774P/PG/FIFG

Test Circuit 3 Vsar 2H1, VSAT 2H2, VSAT L1

®
L
/l i 273 15/15
a 0 RL b4 |
. ° 2 L
To— 3/4 E 14/14 ) N l
—
ﬂ SWq ) a
L b
4/F T 13/F Lo La
R SWy
O C [ bSW5
S5/F a —o
a o
— < d
b~o— 6/5 K 11111
SW, N~ S
2 < RL4{11 I -~
a™~o— 7/6 - 10/10
SW3
518
Note:  Adjust R, to correspond to I..
Item SWq SW2 SW3 SWy SW5 IL (mA)
a — a
b — b
VSAT 2H1 a a 20
—_— a C
— b d
a — a
b — b
VSAT 2H2 a a 100
—_ a Cc
— b d
a — b
b — a
VSAT L1 a b 20
— a c
— b d
8 2007-6-4
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TOSHIBA

TAT774P/PG/FIFG

Test Circuit4 Vry, VFL

i, o Measuring Method
ITEM SW SW
2/3 (/) 1 2
o X a
3/4 T @ -
8 a IF=350mA | VEu e
=
4/F |_\|_ 13/F SW1q l'J‘_> 3b SW) c
g T g .o T 3
5/F = 12/F o e
S i a
6/5 'r: m b
:‘. -/ VEL e
d
8/8 9/9
” ”
Timing Chart (two-phase excitation)
H
INA
L
H ——
INB
L
H
PS
L
Vs1
A Vs2 tpLH |__
0
Vs
#A Vg2 toHL
0
Vs1
g8 Vs2 oL |_|—
0
_ Vs
8 vs, fptH
0
tpLH : 7 us (Typ.)
tpLH @ 2 us (Typ)
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TOSHIBA TA7774P/PGIFIFG

TA7774P/PG TAT774FIFG
3 Pp - Ta 3 Pp - Ta
Thermal resistance Thermal resistance
. T IN ) Rth (j-a) = 89°C/W — Rth (j-a) = 140°C/W
K [ @ Mounting on a PCB of 50 x 50 x Z ® Mounting on a PCB of 50 x 50 x 0.8 mm,
o 0.8 mm, 60% or more of which is a 50% or more of which is occupied by
. occupied by copper o 2 copper
_ { c
8 \ @ No heatsink o @ No heatsink
=] N, ® N -
g 2 \ o
7] N \ \
8 | > N 5 1 \G)
5 NN 5 [~ oY
[ ™~ \ 3 @ \\.
C;> > >~ © - \\.._ >~
o S~ N e Sd0s
S~
AN =3y
0 ~ 0 -
0 50 100 150 200 0 50 100 150 200
Ambient Temperature Ta {°C) Ambient Temperature Ta (°C)
TA7774FAG
PD -Ta
Thermal resistance
Ring-a)=160°C/W
Mounting on a PCB of 50 x
’;‘ 50 x 1.6 mm, 40% or more of
< 2 which is occupied by copper
a
o
c
2
®
k=3 |
]
2
a [~
= =
g s
o -
o o
D S0 100 150 200
Ambient Temperature Ta (°C)
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TOSHIBA

TAT774P/PG/FIFG

Application Circuit

VsoB

PS
INB
INA
Vs2 A
3/4 M 6/5)(7/6 )(8/8 )(9/9

Vee O sV
Vs1A/B 0 12v

16/ 16 G/DGG

15/15

14714

TA7774P/PGI/FIFG/IFAG

10/10]

11711

- @@

TA7774P/PG/FIFGIFAG

Note 1: Connect the Vo pin to the lower supply voltage (5 V).

Note 2: Utmost care is necessary in the design of the output, Vcc, VM, and GND lines since the IC may be
destroyed by short-circuiting between outputs, air contamination faults, or faults due to improper grounding, or
by short-circuiting between contiguous pins.
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TOSHIBA TA7774P/PG/FIFG

Package Dimensions

DIP16-P-300-2.54A

| 6.420.2
7.62

19.75MAX N
19.2540.2 .
0.95+0.1
— oy LS
o — % #
— tn
|| —oy G
=z «
Rk
! Y B
0.735TYP | |, , | [1.420.1 i 0.540.1 575 25 )
2.54
Weight: 1.11 g (typ.)
12 2007-6-4
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TOSHIBA TA7774P/PG/FIFG

Package Dimensions

HSOP16-P-300-1.00 Unit: mm

3.440.1

ARARE=IRRRA T

6.410.2
9.6+0.3

O
JEEIS=

1
. 0.4+0.1
1.0TYP

L

5]
5 13.5MAX |
13.040.2
L
had
{ ?7 m‘
° _—
, 1‘ 0.9240.2
Weight: 0.50 g (typ.)
13 2007-6-4
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TOSHIBA TA7774P/PGIFIFG

SSOP16-P-225-1.00A

Unit: mm

16 9 ‘
HEAAAHHAA 1
ol o i
O 3 & 3
— l
1 8

. B.7MAX
a
od it
5 b1
uy -
3 I
) e
e
a1 J 0.525+0.2
o
Weight: 0.14 g (typ.)
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TOSHIBA TA7774P/PG/FIFG

Notes on Contents

1. Block Diagrams
Sone of the functiond blocks, circuits,or canstantsin the Hodk diagram may be omitted or sinplified
for exdanatory purposes.

2. Equivalent Circuits
The equvalent circut diagrams may be sinplified or sone parts of hem may be onitted for
explanatory purmses.

3. Timing Charts
Timing chars may be sinplifiedfor explanatory puposes.

4. Application Circuits
The appication circuts shown in thisdocunent are provded for referencepurposes onl. Thoroud
evaluation isrequired, eedally at the mass prodation desgn stace.
Toshiba aes not grantany license 0 any industial property rights by preiding these eanples of
apgdication drcuits.

5. Test Circuits
Comporentsin the &st circuits are usd anly to dotain ard corfirm the desice charaaristics. These
components and circits are rot guaranteed © prevent malfunction or failure from ocairring in the
apdication equipnent.

IC Usage Considerations
Notes on handling of ICs

[1] The absdute maximum rathgs of a seniconducta device are a set of ratings dh must notbe
exeeded,even for a noment. Do ot exceed ary of thes ratirgs.
Exceeding the ratng(s) may cau® the device breakdown, danmage or deterioraton, andmay resut
injury by exploson or conbustion.

[2] Usean gpraooriate power suppy fuse b ensue tha alarge curent does mt continuousy flow in
case of over current and/or IQlfae.The ICwill fully break dwn when usé under corlitions tha
exceed its alsolute maximum ratings when thewiring is routd inpropery or when ax abnornal
pulse nase occurs fom the wring or load, causng a lage arrent b continwusly flow ard the
bred&kdown @an lead snoke or gnition. To minimize the &ects of the fow o a large curent in cas
of breakdwn, approprate settihgs,such as fuse pacity fusing time and isertion cirait location,
are requied.

[3] If your design indudes an iductve load suchas a notor coil, incorporate aprotecion drcuit into
the design o prevent device malfundion or breekdown causd by the curent resilting from the
inrush curent at paver ON or the regative curent resuling from the ba& electromotive force at
power OFF. IC breakdown may causenjury, smoke or ignition.

Use a stald power suply with ICs with builtin protedion functions. If the power supply is
unstalbe, the protection function may not operat, causimg IC breakdown. IC brealdown may cause
injury, snoke or gnition.

[4] Do notinsert deices in the wiongorientation or incorrectly.
Make sure hat the msitive and regative terminals of paver sipplies ae coxneced poperly.
Othemise, the currentor power consunption may exeeal the absolte maximum rating, and
exceeding the ratng(s) may caug the device breakdown, damage or deterioraton, andmay resut
injury by exploson or conbustion.
In addiion, do not us any devie tha is appliedthe currentith inseting in the wongorientation
or incorrecly even just ane time.

15 2007-6-4
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TOSHIBA TA7774P/PG/FIFG

Points to remember on handling of ICs

(1) Heat Radation Design
In using an IC with large current flow such as power amp, reglator or diiver, plea® desgn the
device so tha heat is apropriately radiated, na to exeed the specifed junction tenperature (T)
at any time and condition. These ICs generate heat even during normal use. An inadequate IC heat
radiation deggn can lead to deea® in IC life, dderioration of IC charaa¥istics or IC breadtown.
In addtion, pleasedesgn the dvice taking into consderate te dfect of IC heat radiation with
perpherd canporents.

(2) Back-EMF
When amotor rotates in the revese directon, sopsor slows down abruptjya airrent flow ba& to the motos
power supplydue to theeffect of backEMF. If the aurrent sink apability of the power supplyis smal, the
device's motorpowersupplyand output pis midht be eyosed to onditions beynd maxmum ratings. To avoid
this problem, take the effeof back-EM- into consideration in system design.

16 2007-6-4
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TOSHIBA TA7774P/PG/FIFG

RESTRICTIONS ON PRODUCT USE

070122EBA_R6

¢ The information contained herein is subject to change without notice. 021023 D

e TOSHIBA is continually working to improve the quality and 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 comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products 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 TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc. 021023_A

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk. 021023_B

e The products described in this document shall not be used or embedded to any downstream products of which
manufacture, use and/or sale are prohibited under any applicable laws and regulations. 060106_Q

e The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA for any infringements of patents or other rights of the third parties which
may result from its use. No license is granted by implication or otherwise under any patents or other rights of
TOSHIBA or the third parties. 070122_C

¢ Please use this product in compliance with all applicable laws and regulations that regulate the inclusion or use of
controlled substances.
Toshiba assumes no liability for damage or losses occurring as a result of noncompliance with applicable laws
and regulations. 060819_AF

¢ The products described in this document are subject to foreign exchange and foreign trade control laws. 060925_E
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