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AN44075A

Driver IC for DC Motor

B Overview
AN44075A is a one channel H-bridge driver IC. 1-ch. DC motor can be controlled by a single driver IC.

B Features
e Built-in thermal protection and low voltage detection circuit
® Built-in over current protection (when external resistance is added to Pin 7 and Pin 8.)
® Built-in 5 V power supply

B Applications
¢ |C for DC motor drives

B Package
® 34 pin Plastic Small Outline Package with Back Heat Sink (SOP Type)

M Type
e Bi-CDMOS IC
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B Application Circuit Example
BC1]19
ome cxﬁg 17| VPUMP |
8 1
T Bc2|i18 001 o
A
100 kQ
STBY |28
SSVOUTC amnz a1 -
51,@% . AIN1 |30
> Gate Circuit
NFAULT |32 >
1oom§ o pst > ; 3| AOUT2
SEL |27 P _L """" Loy
: 7|rcsat =
Comp : ; 8[resA2 S [ s
I S E
T 0B T
14 | AOUT1
1| vm2
o TIMON |34
50 kQ A I 01,F
29 L :
APWM PWM [ =~ |«— osc [ TsD uvLO HHR
BLANK] .iﬁ-l—k47p’:
. . S5VOUT |24 Ree M 16 | VM1t
Ll
0.1 puF
VREFA | 22 1
25| GND
VREFB | 23 Level [ | Level
ShiftB [ ref_b ShiftA | ref a

Note) e This application circuit is shown as an example but does not guarantee the design for mass production set.
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M Block Diagram
BC1]19
CHARGE 17 | VPUMP
BC2 |18 PUMP
A
100 kQ
STBY |28
AIN2 |31 - l
AIN1]30
> Gate Circuit
NFAULT |32 >
pss > : 3| AouT2
SEL |27 P _L """" J'_
i 7| resaL
Comp ' E 8 | RCSA2

_D¢ © A A L ___T,: ______________ '
® 0 -I-_
14 | AOUT1

1] VM2
TJMON |34
29 50 kQ /\_ ]
APWM PWM | —  |[¢«— OSC — TSD UVLO
BLANK]
S5VOUT |24 VM 16 | VM1
REG L—— |
VREFA |22
25| GND
VREFB | 23 Level Level
shiftB [ ref b shift A | ref a

Note) This block diagram is for explaining functions. The part of the block diagram may be omitted, or it may be simplified.
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H Pin Descriptions
Pin No. Pin name Type Description
1 VM2 Power supply Motor power supply 2
2 N.C. — not used
3 AOUT2 Output Motor drive output 2
4 N.C. — not used
5 N.C. — not used
6 N.C. — not used
7 RCSA1 Input / Output | Current detection 1
8 RCSA2 Input / Output | Current detection 2
9 GND Ground Die pad ground
10 N.C. — not used
11 N.C. — not used
12 N.C. — not used
13 N.C. — not used
14 AOUT1 Output Motor drive output 1
15 N.C. — not used
16 VM1 Power supply Motor power supply 1
17 VPUMP Output Charge Pump circuit output
18 BC2 Output Charge Pump capacitor connection 2
19 BC1 Output Charge Pump capacitor connection 1
20 N.C. — not used
21 N.C. — not used
22 VREFA Input Peak current setting input
23 | VREFB Input Load short threshold input
24 S5VOUT Output Internal reference voltage (5 V output)
25 GND Ground Signal ground
26 GND Ground Die pad ground
27 SEL Input Test mode input
28 |STBY Input Standby input
29 APWM Input PWM input
30 AIN1 Input Forward-Reverse input
31 AIN2 Input Brake mode input
32 NFAULT Output Abnormal detection output
33 N.C. — not used
34 TIMON Output VBE monitor
2007-11-12
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H Absolute Maximum Ratings

Note) Absolute maximum ratings are limit values which are not destructed, and are not the values to which operation is guaranteed.

A No. Symbol Rating Unit Note
1 | Supply voltagel (Pin 1, Pin 16) Vum 37 \Y *1
2 | Power dissipation Po 0.466 W *2
3 | Operating ambient temperature Topr —20to +70 °C *3
4 | Storage temperature Tog —-55 to +150 °C *3
5 | Output pin voltage (Pin 3, Pin 14) Vour 37 \% *4
6 | Motor drive current (Pin 3, Pin 14) lout 3.0 A *4,*5
7 | Flywheel diode current (Pin 3, Pin 14) l¢ 3.0 A *4,*5

Notes) *1 : The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.

*2 : The power dissipation shown is the value at T, = 70°C for the independent (unmounted) IC package without a heat sink.

When using this IC, refer to the P,-T, diagram of the package standard and design the heat radiation with sufficient margin so that the allowable
value might not be exceeded based on the conditions of power supply voltage, load, and ambient temperature.

*3 : Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for T, = 25°C.
*4 : Do not apply current or voltage from outside to any pin not listed above.

In the circuit current, (+) means the current flowing into IC and () means the current flowing out of IC.
*5 1 It is the rating value when connecting the heat sink on the rear face of the package to the ground pattern on the glass epoxy 4-layered PCB.

(the ground area in the second and third layer : more than 1 500 mm?)

H Operating Supply Voltage Range

Parameter

Symbol

Range

Unit

Note

Operating supply voltage range

Vi

10.0to 35.0

Note) * : The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
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B Allowed Voltage and Current Ranges
Notes) e Rating Voltage is voltage of pin on GND
® Do not apply current or voltage from outside to any pin not listed below.
Pin No. Pin name Rating Unit Note
7 RCSA1 +2.5 \% —
8 RCSA2 +2.5 \% —
17 VPUMP (Vm—2)to 43 \% —
18 BC2 (Vpm-1)t0 43 \% —
19 BC1 Vy+0.3 \% —
22 VREFA -0.3t06 \% —
23 VREFB -0.3t06 \% —
24 S5VOUT —7t00 mA *1
27 SEL -0.3t0 6 \% —
28 STBY -0.3t06 \% —
29 APWM -0.3t06 \% —
30 AIN1 -0.3t06 \% —
31 AIN2 -0.3t06 \% —
32 NFAULT -0.3t0 6 \% —
32 NFAULT 4 mA —

Note) *1: Itis the rating when using with the rang of VM =16 V to 35 V. When VM = 10 V to 15 V, the rating is -4 mA.
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M Electrical Characteristics at V,,=24 V
Note) T, =25°C+2°C unless otherwise specified.
NE(’). Parameter Symbol ijtts Conditions Vi ‘ Himits Unit | Note
in Typ ‘ Max
Output drivers
1 | High-level output saturation voltage Vou 1 |lga=lgap=-1A Vi Vi — vV | —
-047 | -0.36
2 | Low-level output saturation voltage VoL 1 |lgar=lsan=1A — 0.50 0.65 \% —
3 | Flywheel diode forward voltage Vp, 2 Ipp=21 A 0.5 1.0 15 \% —
4 | Output leakage current I eak 1 |Vu=37V,Vgres=0V — 10 20 pA | —
Power supply
5 Sg'i’g’;g)c“”e”t ! s 1 |Vergy =0V — | 65 | 105 | pA | —
6 S(\L:\I/[;?t:ycicrttj::iinttu?ned on) Iz L |Vsrer =5V T 73 12 mA | —
7 | Reference voltage Vssvout 1 |lgsvour =—-2.5mMA 4.5 5.0 5.5 \% —
8 | Output impedance Zssvout 1 | Algyour =-5mMA — 18 27 Q —
IN input
9 | High-level IN input voltage VinH 1 — 2.1 — 5 \Y —
10 |Low-level IN input voltage VinL 1 — 0 — 0.6 \Y —
11 | High-level IN input current ik 1 |Vani=Van=5V -10 — 10 pA | —
12 | Low-level IN input current e 1 |Vani=Van=0V -10 — 10 pA | —
Standby input
13 | High-level STBY input voltage VstBYH 1 — 2.1 — 5 \Y —
14 | Low-level STBY input voltage VsreyL 1 — 0 — 0.6 \% —
15 | High-level STBY input current IsteYH 1 |Vgiy=5V 30 — 80 pA | —
16 |Low-level STBY input current lstayL 1 |Vgpy=0V -10 — 10 pA | —
PWM input
17 | High-level PWM input voltage VewmH 1 — 2.1 — 5 \Y —
18 | Low-level PWM input voltage VowmL 1 — 0 — 0.6 \% —
19 | High-level PWM input current lpwmn 1 |Vapwm=5V 60 — 150 pA | —
20 | Low-level PWM input current lpwmL 1 |Vapwm=0V -10 — 10 pA | —
21 | PWM Input Max frequency fowm 1 — — — 200 | kHz | —
22 | Input Min pulse width tw 1 — 2 — — us —
2007-11-12
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M Electrical Characteristics (continued) at V,, =24 V
Note) T, =25°C+2°C unless otherwise specified.
Limits
B Parameter Symbol Test Conditions Unit | Note
No. circuits Min ‘ Typ ‘ Max
Peak current detection / Over current protection
23 | Input bias current Irer 1 |Veeea =Veems =5V 83 100 125 pA | —
24 | PWM frequency fowm 1 | Veera=0V, Vigg=5V 17 26 35 kHz | —
25 | Pulse blanking time Tg 1 | Veera=0V, Vg =5V 15 2.5 4.5 pus | —
26 | Comp threshold 1 VT 1 |Veera=Vererg =5V 480 | 500 520 | mV | —
27 | Comp threshold 2 VT, 1 |Veera=55V, Vgeg =25V | 475 | 500 525 | mV | —
28 | NFAULT output voltage VNeLT 1 Iy = 1 MA — — 0.4 V —
2007-11-12
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M Electrical Characteristics (Reference values for design) at V, =24 V

Notes) T, =25°C+2°C unless otherwise specified.
The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, we will respond in good faith to user concerns.

B Test N Reference values )
No. Parameter Symbol | . s Conditions Min ‘ Tvo ‘ Max Unit | Note
Output drivers
29 | Output slew rate 1 VT, — | Rising edge — 270 — Vips | —
30 | Output slew rate 2 VT; — | Falling edge — 330 — Vips | —
31 | Dead time To — — — 0.45 — us —
Thermal protection
32 | Thermal protection operating temperature | TSD,, — — — 150 — °C —
33 | Thermal protection hysteresis width ATSD — — — 40 — °C —
Low voltage protection
34 | Protection operating voltage UVvLO1 — — — 8.0 — \Y —
35 | Protection release voltage UVLO2 — — — 8.6 — \Y/ —

2007-11-12
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H Test Circuit Diagram

1. Test Circuit Diagram1
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H Test Circuit Diagram (continued)
2. Test Circuit Diagram2
T
z 5 5 o <«
=
[e) D « - > al o O Wl W . .
= o | 2 2 B B2 ozl %S o3 ¥ Y 9 9 g o
E‘z"%‘<<%<‘3%oo£>>22mm
S| @ 8 @ 8 ] & &N € 8 & @ 8 & Q3 9
S N o] 3| w] o ~| o o J| S S I 3| 4 3| S
s 9 5] 9 9 9 g g 2 ¢ 9 9 9 E < g %
> 3 a8 8l o 2z Z Z[ z| 21 Z| S| 5
I | > g
77
2 3
> >
1 2
S6
by T
r
) Relay Voltage
c Measuring Conditions Conditions
No. Pin
S6 loy
1A
3 1
-1A
3
1A
14 2
-1A
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W Electrical Characteristics Test Procedures
1. Test Circuit 1
c Meas Relay Conditions Voltage Conditions
uring | g1 v
NO. Pln 82 83 S4 S5 VSTBY VAPWM VAINl VAINZ VREFA VREFB VSRCS Vz:; VM ISAl ISAZ INFAULT ISSVOUT
N 3 | 2 |on|off| 5V | 5V | 5V | 5V | 5V | 5V | OV | Hi-Z | 24V |-10A| 1.0A | Hi-Z | Hi-Z
.14
2 3 | 2 |on|off| 5V | 5V | OV | 5V | 5V | 5V | OV | Hi-Z | 24V | 1.0A |-10A| Hi-Z | Hi-Z
. 1 | 1 |off |off| 5V | OV | 5V | 5V | 5V | 5V | 0V | 37V | 37V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
4 .14
1 | 1 |off |off| 5V | OV | 5V | OV | 5V | 5V | OV | OV | 37V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
5 |1,16| 3 | 2 |on |off| OV | 5V | 5V | OV | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
6 |1,16| 3 | 2 |on |off | 5V | 5V | 5V | OV | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
7 24 3 | 2 |on|off| 5V | 5V | 5V | OV | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z _anS
8 24 3 | 2 |on|off| 5V | 5V | 5V | OV | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | -5mA
197 314 2 | 2 |on|off| 5V |21V |21V |21V | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
12 34| 2 | 2 |on |off | 5V |21V |06V |21V | 5V | 5V | 0V | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
198 314 2 | 2 |on |off| 5V |06V |06V |21V | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
12 314| 2 | 2 |on |off | 5V |06V |06V |06V | 5V | 5V | 0V | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
1198 29
15 |30y | 3 | 2 |on|off 5V | 5V | 5V | 5V | 5V | 5V | 0V | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
19 '
12 |29, 30, . . . . )
20 | 31 3 | 2 |on|off| 5v | OV | OV | OV | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
13 | 3,14 2 | 2 |on |off |21V | 5V | 5V | 5V | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
14 |3,14| 2 | 2 |on |off |06V | 5V | 5V | 5V | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
16 | 28 3 | 2 |onl|off| OV | OV | OV | OV | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
21 3 2 | 2 |on|off| 5V |Pulse| 5V | 5V | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
22 3 2 | 2 |on|off| 5V |Pulse| 5V | 5V | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
23 (22,23 3 | 2 |on |off| 5V | 5V | 5V | 5V | 5V | 5V | OV | Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
24 3 2 2 lonlon| 5V |5V |5V |5V |0V |5V |1V |H-Z]| 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
25 3 2 2 lonlon| 5V |5V |5V |5V |0V |5V |1V |H-Z]| 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
26 3 2 | 2 |on|off| 5V | 5V | 5V | 5V | 5V | 5V |[Sweep| Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
27 | 14 2 | 2 |on|off| 5V | 5V | 5V | 5V |55V |25V |Sweep| Hi-Z | 24V | Hi-Z | Hi-Z | Hi-Z | Hi-Z
28 | 32 2 | 2 |on|off| 5V | 5V | 5V | 5V | 5V | OV | 1V | Hi-Z | 24V | Hi-Z | Hi-Z | 1mA | Hi-Z
2007-11-12
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H Electrical Characteristics Test Procedures (continued)

1. Test Circuit 1 (continued)

8) Output impedance Zssyout
VSSOUT
Va— Vs
Zssvout =
25 mA
Va
Vg
0mA -25mA -5mA g
ISSVOUT
9) High-level IN input voltage V
10) Low-level IN input voltage V. . .
Check the conditions by measuring the AOUT1 voltage, AOUT2
voltage with the input voltage set to high level and low level
respectively.
Vi . . Region A : The Power transistor on the flow-in side turned on.
1 RegionA | »  RegionB Another Power transistor on the flow-out side turned off.
24V .- l Region B : The Power transistor on the flow-in side turned off.
Another Power transistor on the flow-out side turned on.
<«— SPEC
12V Measuring Voltage Conditions
Pin Status
SPEC VAINl VAIN2
L v 21V 21V "H" output
_‘_‘
ov [ AOUTL " o
VINLT 1 Vinn \7’ 0.6V 21V L" output
AIN1
06V 21V v 21V 21V "L" output
AOUT2
0.6V 21V "H" output
Check the conditions by measuring the AOUT1 voltage, AOUT2
voltage with the input voltage set to high level and low level
respectively.
VA1

Region A

_» RegionB

I G

Region A : The Power transistor on the flow-in side turned off.
Another Power transistor on the flow-out side turned off.

24V
“H Region B : The Power transistor on the flow-in side turned off.
<= SPEC Another Power transistor on the flow-out side turned on.
12V —
SPEC Measuring Voltage Conditions Status
g "Hi-Z" Pin Vain Vainz
® ‘ 06V 21V "H" output
oV VINLTI T Vinu " Vaouti :
Va2 0.6V 0.6V "Hi-Z" output
0.6V 21V
0.6V 21V "H" output
VAOUTZ .
0.6V 0.6V "Hi-Z" output
2007-11-12
Established Revised
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W Electrical Characteristics Test Procedures (continued)
1. Test Circuit 1 (continued)

13) High-level STBY input voltage VsteYH
14) Low-level STBY input voltage VsreyL
v SPEC Check the conditions by measuring the AOUT1 voltage, AOUT2
AL -« voltage with the input voltage set to high level and low level
24V o respectively.
H
Voltage Conditions
SPEC "Hi-Z" Measuring Pin Status
— V
ov — STBY
- V aoutt 0.6V "Hi-Z" output
VSTBY oy o
V aout2 0.6V Hi-Z" output
Vv
) 4‘{; Vaoutt 21V "H" output
Vaout2 21V "L" output
SPEC
SPEC
Il an il
oV "Hi-z' [
VsrayL | Vsrayn
T T F\/STBY
0.6V 21V
17) High-level PWM input voltage VowMmH
18) Low-level PWM input voltage VewmL
. . Check the conditions by measuring the AOUT1 voltage with
Vat| RegionA | ,  RegionB the input voltage set to high level and low level respectively.
24V
SPEC| "H" Voltage Conditions
— Measuring Pin Status
VAPWN
12v SPEC 0.6V "H" output
- V
upLn pouT 21V "L" output
ov v v
PW'V'LT T PWMH /ooy REGION A2 The Power transistor on the flow-in side turned off.
0.6V 21V Another Power transistor on the flow-out side turned on.
Region B : The Power transistor on the flow-in side turned on.
Another Power transistor on the flow-out side turned off.
2007-11-12
Established Revised
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M Electrical Characteristics Test Procedures (continued)

1. Test Circuit 1 (continued)
21) PWM Input Max frequency fpywm
22) Input Min pulse width ty,

VAPWM
Input waveform

SR

1ifowm

<

5V

ov [ ——,

VAOUTZ
Output waveform

24V

'
T
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
i
I
!

ov

t[us]

24) PWM frequency 1 fpywm
25) Pulse blanking time Ts

VAZ

Output waveform
VA2 T
He | I

t[ps]

"Hi-Z" '
e é | I

V ppwm = Pulse

Check the conditions by measuring the AOUT2 voltage
waveform.

PWM Input Pulse

Pulse Conditions
Input waveform
Vapwm
Frequency 200 kHz
Duty 40%
- Square-wave pulse
Amplitude 5 VI[p-pl
Offset 25V

PWM Input Max Frequency fowm
Check the conditions by measuring the cycle time of output
voltage pulses.

Input Min pulse width t,
Check the conditions by measuring the Duty of output voltage
pulses.

The value is obtained from V,, voltage
at Vrgra =0V, Vg =5V, AINL =5 V.

The V,, output waveform is shown below.

PWM Frequency fowm
Measure the cycle time of output voltage pulses and obtain the
value from the following formula.

1
towm

fowm =

Pulse blanking time Tg
Measure the time of V,, output voltage low level.

2007-11-12
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H Electrical Characteristics Test Procedures (continued)
1. Test Circuit 1 (continued)

26) Comp threshold 1 VT,

Va2
. . Make RCS voltage sweep
Region A «—|—  RegionB and measure threshold voltage of output pins.
v Region A : Al tput "L
egion A : Always output "L"
Region B : Min. duty, output "L" ” ”
12V
ov -
\/SRCS
27) Comp threshold 2 VT,
Va1 Make RCS voltage sweep
T RegionA o _|_, RegionB and measure threshold voltage of output pins.
"y
24V Region A : Always output "H"
Region B : Output "Hi-Z"
12V
"Hi-Z"
ov —
\/SRCS
2007-11-12
Established Revised
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H Electrical Characteristics Test Procedures (continued)
1. Test Circuit 1 (continued)
1) High-level output saturation voltage Vg
2) Low-level output saturation voltage Vg
5V
VAINl
ov
5V
VPWN
ov
24V
(@)
VAOUTl 12v (b)
ov
24V
Vaout2 12V @
(©)
ov
) Current
c Measuring Conditions Status
No. Pin
ISAll ISAZ
1 AOUTL / AOUT? 10A Measure each voltage of the AOUT1 and AOUT2 at (a) , (d)
above
5 AOUT1 / AOUT2 10A Measure each voltage of the AOUT1 and AOUT2 at (c) , (b)
above
2. Test Circuit 2
3) Flywheel diode forward voltage Vp

C Measuring
No. Pin

Relay Conditions

S6

3 AOUT1/AO0UT2

Measure the diode voltage at each level on contacts1, 2 of S6.
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B Technical Data

¢ Circuit diagrams of the input/output part and pin function descriptions

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin Waveform - _

Inner circuit Impedance Description
No. and voltage
Y
3 H
7 Pin 7 : Current detection 1
-~ Pin3 AOUT2 . i
. 7'y [1]100k-—( ) . 8 : Current detection 2
18 f 14 A0UTL 3 : Motor drive output 2
E\ 14 : Motor drive output 1
100k
Pin 7 RCSA1
8 RCSA2
4k
2
300k
Y
17 Pin 18 : Charge Pump capacitor 2
18 - @ ' Pt — @ - 17 : Charge Pump circuit output
Pin18 BC2 I 125 I Pinl7 VPUMP

2007-11-12
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M Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.
Pin Waveform - e
Inner circuit Impedance Description
No. and voltage
150
e |
19 — 1 (L9) Pin19 BC1 — Pin 19 : Charge Pump capacitor 1
125 (]
Pin22 VREFA
@
22 — 50 kQ Pin 22 : Peak current setting input
45k (]
sk [
”r
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M Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)

Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.

Pin Waveform - -
Inner circuit Impedance Description
No. and voltage

Pin23 VREFB

®

50 kQ Pin 23 : Load short threshold input

23 — 40k 1]
10k [
Vead
2k Pin24 S5VOUT Pin 24 - Internal ref It
. . In . Internal reterence voltage
24 — @ (5 V output)
102k [J
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M Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.
Pin Waveform - e
Inner circuit Impedance Description
No. and voltage
Pin28 STBY
28 — 100 kQ Pin 28 : Standby input
27 Pin27 SEL Pin 27 : Test mode input
29 - 29 APWM 4k 54 kQ 29 : PWM input
50k
100k
777
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M Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.
Pin Waveform - e
Inner circuit Impedance Description
No. and voltage
30 Pin30 AIN1 Pin 30 : Forward / Reverse input
31 - 31 AINZ 4k - 31 : Brake mode input
100k
777
Pin32 NFAULT
32 — — Pin 32 : Abnormal detection output
2007-11-12
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M Technical Data (continued)
e Circuit diagrams of the input/output part and pin function descriptions (continued)
Note) The characteristics listed below are reference values based on the IC design and are not guaranteed.
Pin Waveform - e
Inner circuit Impedance Description
No. and voltage
34 ¥ 08k Pin 34 : VBE monitor
— Pin34 TIMON (34) i — :
1" S5VOUT (Pin 24)
¥ VM (Pin 1, Pin 16)
Sym .
bols - * Diode - -
* Zener diode
7 Ground
2007-11-12
Established Revised

214407502507110 Semiconductor Company, Matsushita Electric Industrial Co., Ltd.




AN44075A
P I'Od U Ct Stan d ard S Total Pages Page

30 26
B Technical Data (continued)
¢ Control mode (truth table)
INPUT OUTPUT
STBY AIN1 AIN2 APWM AOUT1 AOUT2 Mode
— IIHII IILII IIHII IIHII Short Brake
"L — "H" "Lt "H" Forward
"
"H" — "H" "H" "L Reverse
— "L "L OFF OFF Stop
"L — — — OFF OFF Standby
INPUT OUTPUT
SEL Mode
"H" Short Detect off
"L Short Detect on
2007-11-12
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B Usage Notes

e Special attention and precaution in using

1. This IC is intended to be used for general electronic equipment [DC motor with brass].

Consult our sales staff in advance for information on the following applications:
- Special applications in which exceptional quality and reliability are required, or if the failure or malfunction of this IC may
directly jeopardize life or harm the human body.
+ Any applications other than the standard applications intended.
(1) Space appliance (such as artificial satellite, and rocket)
(2) Traffic control equipment (such as for automobile, airplane, train, and ship)
(3) Medical equipment for life support
(4) Submarine transponder
(5) Control equipment for power plant
(6) Disaster prevention and security device
(7) Weapon
(8) Others : Applications of which reliability equivalent to (1) to (7) is required

2. Pay attention to the direction of LSI. When mounting it in the wrong direction onto the PCB (printed-circuit-board), it might
smoke or ignite.

3. Pay attention in the PCB (printed-circuit-board) pattern layout in order to prevent damage due to short circuit between pins. In
addition, refer to the Pin Description for the pin configuration.

4. Perform a visual inspection on the PCB before applying power, otherwise damage might happen due to problems such as a solder-
bridge between the pins of the semiconductor device. Also, perform a full technical verification on the assembly quality, because
the same damage possibly can happen due to conductive substances, such as solder ball, that adhere to the LSI during
transportation.

5. Take notice in the use of this product that it might break or occasionally smoke when an abnormal state occurs such as output pin-
V short (Power supply fault), output pin-GND short (Ground fault), output-to-output-pin short (load short) or the leakage
between pins.

Pay special attention to the following pins so that are not short-circuited with the V,, pin, ground pin, other output pins or RCS
pin.

(1) AOUT1 (Pin 14), AOUT2 (Pin 3)

(2) BC1 (Pin 19), BC2 (Pin 18), VPUMP (Pin 17)

(3) VML (Pin 16), VM2 (Pin 1), S5VOUT (Pin 24)

(4) RCSAL1 (Pin 7), RCSA2 (Pin 8)

And, safety measures such as an installation of fuses are recommended because the extent of the above-mentioned damage and
smoke emission will depend on the current capability of the power supply.

6. When using the LSI for new models, verify the safety including the long-term reliability for each product.

7. When the application system is designed by using this LSI, be sure to confirm notes in this book.

Be sure to read the notes to descriptions and the usage notes in the book.

8. Please connect the metallic plate (fin) on the back side of the IC with the GND potential (the pattern for cooling).

9. The protection circuit is for maintaining safety against abnormal operation. Therefore, the protection circuit should not work
during normal operation.

Especially the thermal protection circuit might be damaged before it could operate if the area of safety operation of the device or
the absolute maximum rating is instantaneously exceeded due to the output pin to V, short (Power supply fault), or output pin to
GND short (Ground fault) .

10. Unless specified in the product specifications, make sure the negative voltage or excessive voltage are not applied to the pins
because the device might be damaged, which could happen due to negative voltage or excessive voltage generated during the ON
and OFF timing when the inductive load of a motor coil, optical pick-up or transformer is being driven.

11. The product which has specified ASO (Area of Safe Operation) should be operated in ASO.

12. Check the risk that is caused by the failure of external components.
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B Usage Notes (continued)

13.

14.

15.

16.

GND

=N

—o——Wjﬁzﬁ

Perform thermal design work with consideration of a sufficient margin to keep the power dissipation based on supply voltage, load,
and ambient temperature conditions.

(The IC is recommended that junctions are designed below 70% to 80% of Absolute Maximum Rating.)

Set the values of the capacitor between the VPUMP and GND pins so that the voltage on the VPUMP (Pin 17) will not transiently
exceed 43 V in the transition from motor standby to motor start.

This IC employs a PWM drive method that switches the high-current output of the output transistor. Therefore, the IC is apt to
generate noise that may cause the IC to malfunction or have fatal damage. To prevent these problems, the power supply must be
stable enough. Therefore, the capacitance between the SSVOUT and GND pins must be a minimum of 0.1 uF and the one between
the VM and GND pins must be a minimum of 47 uF and as close as possible to the IC so that PWM noise will not cause the IC to
malfunction or have fatal damage.

A high current flows into the IC. Therefore, the common impedance of the PCB pattern cannot be ignored. Take the following
points into consideration and design the PCB pattern of the motor.

A high current flows into the line between the VM1 (Pin 16) and VM2 (Pin 1) pins. Therefore, noise is generated with ease at the
time of switching due to the inductance (L) of the line, which may result in the malfunctioning or destruction of the IC (see the
circuit diagram 1). As shown in the circuit diagram 2, the escape way of the noise is secured by connecting a capacitor to the
connector close to the VM pin of the IC. This makes it possible to suppress the direct VM pin voltage of the IC. Make the settings
as shown in the circuit diagram 2 as much as possible.

N h

Low spike amplitude due to

the capacitance between

the VM and ground pins. -
—_—

VM

n
VM| |GND

RCS

Diagram 1. Unrecommended pattern Diagram 2. Recommended pattern

17. In the case of measuring the chip temperature of the IC, measure the voltage of TIMON (Pin 34) and presume chip temperature
from following data. Use the following data as reference data. Before applying the IC to a product, conduct a sufficient reliability
test of the IC along with the evaluation of the product with the IC incorporated.

VBE [V] Temperature characteristic of TIMON pin
A
h AVBE/Atemp = -1.82 [mV/°C]
» Temp [°C]
0 150
2007-11-12
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B Usage Notes (continued)
18. Power Supply Sequence
Rise/Fall slew rate are designed , VM : below 0.1V/ps.
supp‘I‘y voltage VM
time
19. Charge pump circuit
The charge pump circuit has stopped when the Low signal is input to STBY (Pin 28).
The start time is necessary until the charge pump circuit begins operating. Please take the wait time of 200 ps or more until the
motor starts rotating after making IC active.
A
VM +5V
VPUMP
VM-14V
Delay 200 us or more
H PWM input
L
H STBY input
nLn R
time
20. PWM operation
When Free Run Mode and Forward/Reverse Mode is repeated in PWM operation, the backflow current flows from GND toward
VM in Free Run Mode. Please add external capacity so as not to exceed the absolute maximum rating of VM.
Also, when Free Run Mode and Forward/Reverse Mode is repeated in PWM operation, the duty of the output is extremely
different from the duty of the input.
21. Thermal protection circuit
The operation point and hysteresis of the thermal protection circuit of the IC have about +10°C of variation.
Also, the protection circuit is incorporated for the purpose of securing safety if the IC malfunctions. Therefore design a protection
circuit so that a protection circuit will not operate under a normal operating condition.
22. Low voltage detection circuit
The threshold of low voltage detection circuit of the IC is below,
Detection voltage (UVLO1) : Min=7.1V
Release voltage (UVLO2) : Max =9.5V
In case of less than the detection voltage, the power transistor of the motor output pins ( AOUT1, AOUT2) on the flow-in side and
another power transistor on the flow-out side turn off.
AOUT
A
< #/
UvLO1l
A
4
Hi-z
> VM
UVLO1l UVLO2
2007-11-12
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B Usage Notes (continued)

23. Operation within Supply Voltage Range
About Parameters from No.9 to No.28 in Electrical Characteristics, It is possible to gain characteristics described in Electrical
Characteristics if operating within Supply Voltage Range (10 V to 35 V).

24. Temperature dependence of output impedance of motor drive output pins
Output impedance of motor drive output pins (Pin 3, 14) have temperature dependence below.
The characteristics below are reference values derived from the design of the IC and are not guaranteed by inspection. Conduct a
sufficient reliability test of the IC along with the evaluation of the product with the IC incorporated.

Output impedance Ron [Q]

A Output impedance on the flow-in side
045 ARon/ATemp = 2.82 [mQ/°C]
/A/ Output impedance on the flow-out side
e (K ARon/ATemp = 1.84 [mQ/°C]
" Temp [°C]
25. No connected pins 0

When no connected pins (Pin 2, 4, 6, 13, 15, 20, 33) are connected to the GND pin, adjacent pin short or reverse insertion may
cause destruction and smoke generation. Therefore, design the PCB pattern so that the above no connected pins are opened on the
PCB pattern. There is no problem that no connected pins (Pin5, 10, 11, 12, 21) except for the above-mentioned pins are connected
to the GND pin.

26. AOUT1 and AOUT?2 pins after operation of the protection circuit of the IC

This IC has built-in thermal protection circuit, low voltage detection circuit and over current detection circuit.

AOUT1 and AOUT?2 pins operate as below after each protection circuit operates,

Thermal protection circuit  : In operating, the power transistor of AOUT1 and AOUT?2 pins on the flow-in side and another
power transistor on the flow-out side turn off. If the temperature of the IC lowers above
thermal protection hysteresis width, AOUT1 and AOUT2 pins recover in normal operation
automatically.

Low voltage detection circuit : In operating, the power transistor of AOUT1 and AOUT?2 pins on the flow-in side and another
power transistor on the flow-out side turn off. If VM pin voltage exceeds protection release
voltage, AOUT1 and AOUT?2 pins recover in normal operation automatically.

Over current detection circuit : In operating, the power transistor of AOUT1 and AOUT2 pins on the flow-in side and another
power transistor on the flow-out side turn off, and keep this status latched. If over current
detection circuit operates, reset the circuit by inputting low voltage to STBY pin or setting VM pin
voltage to less than protection operating voltage.

27. Peak current detection and over current detection

Peak current detection values and over current detection values are obtained by following formula.

Ipeakl = 0.1 x VREFA / RCS[A]
Ipeak2 = 0.2 x VREFB / RCS[A]
Ipeakl : Peak current detection value
Ipeak2 : Over current detection value
VREFA : VREFA pin applied voltage
VREFB : VREFB pin applied voltage
RCS : RCSAL / resistive connection between RCSA2 and GND pins

2007-11-12
Established Revised

214407503007110 Semiconductor Company, Matsushita Electric Industrial Co., Ltd.



Regulations No. :

Total Pages

Page

SC3S0829 5

PACKAGE STANDARDS

Package Code HSOP034-P-0300A

Semiconductor Company
Matsushita Electric Industrial Co., Ltd.

Established by Applied by Checked by Prepared by

K.Komichi H.Yoshida M.Okajima M.Itoh

Established: 2004-03-18

Revised

- 2007-12-15




PACKAGE STANDARDS

HSOP034-P-0300A 1o :g Paje
1. Outline Drawing Unit:mm
14.00+0.10 AREA OF NO RESIN FLASH
(6,907
(342 (1.00)
34 8
HOAHAAOAAAHAAAAAN
O f/ 1|5l 3 A—
\ \ VISR S
| W// I ARl K
O —_ | Q f 0° to &
4 pbobbdobd HHHHHHHW USUESL
0.60> 0.30+0.05
&0.16 M)
i, —
O 10 E
SEATING PLANE SEATING PLANE
Body Material : Epoxy Resin
Lead Material : Cu Alloy

Lead Finish Method : Pd Plating
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2. Package Structure (Technical Report : Reference Value)

Chip Material Si @
Leadframe material Cu alloy @
Inner lead surface Pd plating @
Outer lead surface Pd plating @
Method Resin adhesive method
Chip mount @
Material Adhesive material
Method Thermo-compression bonding
Wirebond @
Material Au
Method Transfer molding
Molding : @
Material Epoxy resin
Mass 250 mg
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3. Mark Drawing

Product Name

Date Code

Brand
Mark

Semiconductor Company, Matsushita Electric Industrial Co., Ltd.
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4. Power Dissipation (Technical Report)

1.600

1.453 Mount On PWB
1.400 [Glass-Epoxy:50X50X0.8t(mm)]
' Rth(j-a) = 86.0 °C/W
Heat dissipation fin (Daipaddo)
The state where it does not mount

1.200
= 1.000
=4
o
©
2 0.800
3 0.728
(a]
)
2 0.600
o

0.400 VVHhoutPVVB :

Rth(j-a) = 171.6 °C/W
0.200
0.000
0 25 50 75 100 125 150

Ambient Temperature(°c )
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5. Power Dissipation (Supplementary Explanation)

[Experiment environment]
Power Dissipation (Technical Report) is a result in the experiment environment of SEMI standard
conformity. (Ambient air temperature (Ta) is 25 degrees C)

[Supplementary information of PWB to be used for measurement]
The supplement of PWB information for Power Dissipation data (Technical Report) are shown

below.
Indication Total Layer Resin Material
Glass-Epoxy 1-layer FR-4
4-layer 4-layer FR-4

[Notes about Power Dissipation (Thermal Resistance) ]

Power Dissipation values (Thermal Resistance) depend on the conditions of the surroundings, such as
specification of PWB and a mounting condition , and a ambient temperature. (Power Dissipation (Thermal
Resistance) is not a fixed value.)

The Power Dissipation value (Technical Report) is the experiment result in specific conditions (evaluation
environment of SEMI standard conformity) ,and keep in mind that Power Dissipation values (Thermal
resistance) depend on circumference conditions and also change.

[Definition of each temperature and thermal resistance]

Ta : Ambient air temperature
O The temperature of the air is defined at the position where the convection,
radiation, etc. don't affect the temperature value, and it's separated from the heating
elements.

Tc : It's the temperature near the center of a package surface. The package surface is
defined at the opposite side if the PWB.

Tj : Semiconductor element surface temperature (Junction temperature.)

Rth(j-c) : The thermal resistance (difference of temperature of per 1 Watts) between a
semiconductor element junction part and the package surface
Rth(c-a) : The thermal resistance (difference of temperature of per 1 Watts) between the
package surface and the ambient air
Rth(j-a) : The thermal resistance (difference of temperature of per 1 Watts) between a

semiconductor element junction part and the ambient air
Ta

___________________ _ [Definition formula]

A
Rth(c-a) Tj={Rth(j-c)+Rth(c-a)}x P+Ta
=Rth(j-a)x P+Ta
Rth(j-a) TiTe
Rth(j-c) = JP @ W)
Rth(j-c)
Tc-Ta
_______ " Rthc-a)= ——F(—— (@MW)

PWB \ \ Rth(j-a) = Tj'% @ W)

\6 \Lkaqe_ = Rth(j-c)+Rth(c-a)

emiconductor element

Figl. Definition image P:power(W)
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