Ordering number:EN 3318 |

Monolithic Digital IC

No. 3318 /

LB1822

3-Phase Brushless Motor Predriver
with Digital Speed Control

Overview

The |.B18B22 is a monolithic predriver IC for controlling three-phase brushless motors and has an on-chip digital speed control

circuit.

The LB1822 is ideally suited for driving the motor of laser beam printers, facsimiles, plain paper copiers, and 56 on.

Features

« 30V withstand voltage and 30mA output current
« Current limiter

Low-voltage protection circuit

» Thermal shutdown circuit

« Hall amp with hysteresis characteristic

« Start/Stop terminals

« Crystal oscillator and divider

« Digital speed control circuit

» Lock detector

Absolute Maximum Ratings at Ta = 25°C

Maximum Supply Voltage 1 Vee
Maximum Supply Voltage 2 Vi
Output Current o
Allowable Power Dissipation 1 Pd max1 IC alone
Allowable Power Dissipation 2 Pd max2  With infinte heat sink
Operating Temperature Topr
Storage Temperature Tstg
Allowable Operating Conditions at Ta = 25°C
Supply Voltage 1 Vee
Supply Voltage 2 Vi
Voltage Regulator Output Current hn
Comparator Output Current losc
Lock Detector Output Current Lo

30

30

30

3

20

—20 1o +80
—55to +150

9510 28
5to 28
0to 20
0 to 30
0 to 20

Package Dimensions 3147-D28HSLSI

{ unit: mm)

' SANYO Electric Co.,Ltd. Semiconductor Business Headquarters: -
' TOKYQ OFFICE Tokyo Bldg.,1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN .
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SANYO: DIP28HS (500 mil)
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LB1822

Electrical Characteristics at Ta = 25°C, Voo = Vi = 24V

Supply Current 1
Supply Current 2
Output Saturation Voltage
Output Leak Current
Voltage Regulator
Output Voltage
Voltage Fluctuation
Load Fluctuation
Temperature Coefficient
Hall Amp
Input Bias Current
Common-Mode Input Vollage
Hall Input Sensitivity
Hysteresis Width
Low to High Input Voltage
High to Low Input Voltage
Oscillator
High-Level Qutput Voltage
Low-Level Cutput Voltage
Oscillation Amplitude
Oscillation Frequency
Temperature Coefficient
Comparator
Output Voltage
Current Limiter
Limiter 1
- Limiter 2

Thermal Shutdown Temperature

Hysteresis Width

Low-Vollage Protection Voltage

Hysteresis Width
FG Amp
Input Offset Voltage
Input Bias Current
High-Level Qutput Voltage
Low-Level Output Voltage
FG Input Sensitivity
Schmitt Width at Next Stage
Operating Frequency Range
Open-Loop Voltage Gain
Speed Discriminator
High-Level Output Voltage
Low-Level Output Voltage
Maximum Clock Frequency
Count Pulses

leet
lec2

Vg satl
I, leak

VH
AVt

AV

IHs
Vicum

AVN

VsiH
VgHL

Voricr)
Vouicr)

f
Af

Vosc

VRf1

Vrf2
TSD

ATSD

Vivso
AV ygp

Viora)
lB(Fa)
VourFa)
VoLFG)

Vor(o)
VoL

Stop mode
|o =10mA

IVH = 10mA
Vcc = 85 to 28V
lyq = 5 to 20V

R = 30k, C = 1500pF

’OSC =20mA

Design goals

leg = —2 mA
lFG =2 mA
10 X Gain

Tj = 100°C

min

- 3.8

1.5
100
24

—25

2.9
0.9
1.8

0.42
0.4
150

7.5
0.45

—10

-1
5.6

60

1.05
2044

typ

1.5

4.15
60
60

33
20
—13

3.2
1.1
21
18.5
0.1

0.5
0.44
180
30
8.1
0.6

16

4.7
0.3

2046

max
50

2.0
160

4.5

150
150

42

32
-1
8.5

1.3
2.4

1.5

0.6

0.48

8.7

0.75

10

6.8
1.5

2048

unit
mA
mA

wA

mV
mV
mv/°C

pA

mvp-p
myv
mv
mv

< < <<

%/°C
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A

my
my
kHz

dB

MHz

Continued on next page.
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Continued from preceding page.

LB1822

min typ max unit
Integrator
input Offset Voltage ViounT —10 10 my
Input Bias Current taaNT) —0.4 0.4 1A
High-Level Output Voltage VOH(INT) 3.7 4.3 4.9 Y
Low-Level Output Voltage VoLunm 08 1.2 %
Open-Loop Gain 60 dB
Gain-Bandwidth Product 1.6 MHz
Reference Voltage —5% V5/2 5% v
5V Supply V5 46 5 5.4 v
Lock Detection
Low-Level Output Voltage VOL(LD} Iip = 10mA 0.5 Vv
Locking Range +3.125 %
Start/Stop
Operating Voltage 0.4 0.5 0.6 v
Crysta! Oscillator
Precision of Oscillating Frequency Referenced toindicated frequency —500 500 ppm
Temperature Coefficient -3 ppm/°C
Drift in Rotation Speed +=0.01 %o
Truth Table
: Input
ltemn Source Sink
IN1 IN2 IN3
1 OUT 3—-0UT 2 H H L
2 OUT3-0UT1 H L L
3 OUT 2—-0UT 3 L L H
4 QUT1—-0UT 2 L H L
5 OuUT 2= 0UT 1 H L H
B8 OouUT 1—-0UT 3 L H H
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o A2 T W8T Bor 10wl - 1+ 1Nz th2e 1h3- N3 4 2 Pd max — Ta’
(29 [7|_[®] 5 7 [ (2] 7] o) 7S [) [77] [8] [73) ! |
E 2 s
LB1822 £ '\\’o,,-a.
. e
C 5 15 e o
b= Y
o \”74.
0T 12] BT &) BT 0 18] 0 [0 U 1) 8] 1] 4 12 NG
OSC W€ CR C L U L U L U Rt YM S GND Q :
ouTY  ouT2  ouT3 5 7
fop view E 1] ]
o |
$ T 1]
E 4 Wlthogig_}ls_alﬂm“
<, il
-2 0 20 %0 & B0 [THRRE]

Ambient Temperature, Ta —C

No. 3318-3/5



LB1822

Block Diagram
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LB1822

Description of Terminal Functions

Pin Name Pin No. Description
INT 1, IN" 1 19, 20 OUT1: Hall element input terminals for Phase 1.
“H" logic is the state when IN* > IN~.
INt 2, IN— 2 17, 18 OUT2: Hall element input terminals for Phase 2.
“H" logic is the state when INT = IN~,
INt* 3, IN~ 3 15, 16 OUT3: Hall element input terminals for Phase 3.
“H'" logic is the state when INt > IN™,
ouT1 56 Qutput terminals for Phase 1. U ... source
ouT2 7,8 Output terminals for Phase 2. L ... sink
ouT3 8, 10 Output terminals for Phase 3.
Vec 2 Power supply for everything, except outputs,
VM 12 Power supply for outputs.
R¢ 11 Output current detection terminal. An Rfis connected across this terminal and GND,
and the output current is detected as voltage.
GND 14 Ground for everything, except outputs.
The minimum potential for output transistors is the voltage at R¢.
CR 3 Sets the oscillating frequency of the switching regulator.
0sC 1 Outputs duty-controlled pulses. Open-collector output.
INT. QUT 24 Integrator output terminal (speed control terminal).
Varigs the switching regulator output voltage.
INT. IN 25 Integrator input terminal.
D. OUT 23 Speed discriminator output terminal.
Goes LOW when the specified speed is exceeded.
C 4 Suppresses ripples in the motor current during operation of current limiter 2.
LD 22 Lock detection terminal.
Goes LOW when the motor rotation speed is within the locking range.
FG, IN™ 27 FG pulse input (Start/Stop control) terminal.
FG, IN* 26 FG pulse input {4V supply) terminal.
FGOUT 28 FG amp output terminal.
X'tal 21 Crystal oscillator terminal to which a crystal resonator is connected.
5V 13 5V supply terminal.

W No producis described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power control systems, vehicles, disaster/crime-prevention equipment and
the like, the failure of which may directly or indirectly cause injury, death or property loss.

B Anyone purchasing any preducts described or contained herein for an above-mentioned use shall
@ Accept full responsibility and indemnify and defend SANYO ELECTRIC €O, LTD, its affiiates,
subsidiaries and distributors and all their officers and employees, jeintly and severally, against any
and all claims and litigation and all damages, cost and expenses associated with such use;
@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQO ELECTRIC CO., LTD. its affiiates, subsidiaries and distributors or any of
their officers and employees jeintly or severally,

W Information (including circuit diagrams and circuit paramaters) herein is for example only; it is not guarant-
eed for volume production. SANYO believes information herein is accurate and reliable, but no guarantees

- arg made or implied regarding its use or any infringements of intellectual property rights or other rights of
third parties.
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