
L B 1 6 1 7 M 
Monolithic Digital JC 

3 - P h a s e B r u s h l e s s I $ < j t o r D r i v e r 

The L B 1 6 1 7 M is a 3-phase brushless motor driver IC ideally suited for use in movib Vltfi .capstan motor 
driver, drum motor driver, and DAT motor driver applications. ,:}• 

F e a t u r e s 
• 120° voltage linear type 1; 
• Less power dissipation because of speed control based on motor vQl^^-pcwi'trol (suitable for use in 

portable sets) , :v^ ; , 
• Torque ripple compensation circuit on chip . ' 
• Small capacitancc of external capacitor because of soft ^ i tching^meth&l (chip capacitor) 
- Thermal shutdown circuit on chip / ; > "•' 

A b s o l u t e M a x i m u m R a t i n g s a t T a = 25°C 
Maximum Supply Voltage 

Supply Voltage 
Output Current 
Hall Supply Current 
Allowable Power Dissipation 
Operating Temperature 
Storage Temperature 

Allowable O p e r a t i n g Conditiqrfs a t T ^ ^ 
Case V C C 1 (Reg) 
1 4 t o 7 V / / 4 p 
2 Open / / J % . 1 G V ' • 

VCC2»VCC3 n i a ^ / 
VCQI M A X 

v s 

lo 
1H 
Pd max 
Topg 
Tstg 

V s < V ( ; C 2 

30-pin MKP 

16 
7 

12 
1.5 
20 
1.0 

- 2 0 to + 7 5 
- 5 5 to + 1 2 5 

unit 
V 

V 

V 

A 

mA 

W 

°C 

°C 

V C C3 
Shorted with V c c l 
Shorted with V<x2 

E l e c t r i c a l C h a r a c t e r i s t i c s a t . T a - 2 5 X , V c c 2 : - . ; V C C 3 = 7 .0V,VS = 3V min typ max unit 
Supply Current 1 / / I c r , l + 3 VCC1 = VCC3 = 5V ( V B R = 5V 10 12 mA 
Supply Current 2 i : c c 2 , V V B r = 5 V 18 23 mA 
Supply Current 3 ^.^i;-.,..:^ Is ../.- V B r = 5 V 5.0 7.0 mA 
Supply Standby Currer.t ICCOQ VSTBY = 0V 180 pA 

Continued on next page. 

C a s e Outline 3073A-M30IC 
(unit: mm) 

or><J c r c u ' t c o n s t a n t s 
h e f c i ^ j c ^ l u d c f l . l j s ' a i ^ t s a m p l e <itxi »r<widt n o q u 
iw&nwfc rbt^le&tyj i ir^j ^ j u i p r ^ r n i l o b e m . i $ v D i o d u C C d 
T h e ir«lofn>ai'rt>fk ij. bel ieved 10 be a c c u r a t e dOfl 

rel iable H o w c v o V / r i o rosi)ons«bihiv 'S a s s u m e d t>y 
S A N Y O lo> Mi uSt. f"KH lo* or»v «n(iiOft<>rmir\t$ o* 
or»ts O' o i h p r t ights o' ih i»d pa't^cs w h i c h rnay result 

from kts use 
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LB1617M 

Continued from preceding page. 
min typ max unit 

Output Saturation Voltage v O <«at> I OUT1=31.0 A sink + source 2.3 V 
Output Transis tor V<)<uu») I o U T ~ 2 0 m A 16 V 
Breakdown Voltage 
Output Standby Voltage VQQ V n R = 5 V 1.43 1.53 . 1.63 V 
I la l l Amp Input Offset Voltage VnOI'TSGT ' 5 . mV 
Hail Amp Common-Mode VllCOM V V 

Input Voltage Range V' ' 5 
Hall Input-Output Voltage Gain GVNO Under specified circuit conditions 

. . . 

f (in 
Brake Pin 'IP-Level Voltage V 
B r a k e Pin 'L'-Level Voltage 0.8 V 
Brake Pin Input Current 100 pA 
Brake Pin Leak Current - 3 0 MA 
PRC Pin 'H' -Level Voltage ,/V' ''''••'•>;•,•, 2 .8 . V 
PRO Pin 'L ' -Level Voltage 1.2 V 
FRO Pin Input Current 100 pA 
PRC Pin Leak Current /./ - 3 0 PA 
Hall Supply Voltage Vji In— lOnsAVn^' . -V j i ' ' , 0 . 8 1.0 1.5 V 
Upper Residual Voltage V x n 

V S - 2 V / / 
0.33 0.6 V 

Lower Residual Voltage V * L IBTJT = = 6 V, 
V S - - 2 Y "•'-'$ 

0.41 0.5 V 

Residual Voltage Inflection Point .•" • 2.0 V 
Overlap Amount / '••" V C C Z ~ 6 V , V S : - - 3 V 60 70 80 % 
Operating Temperature ' J y ' , ' ' ' ' , / J* 150 180 210 °c 
of Thermal Shutdown Circuit 
Hysteresis 15 
of Thermal Shutdown Circuit 
Standby Operating Voltage 0.1 V 
Standby Bias Current QNI) 10 |iA 

Design Notes 

I t should be noted that j i lolecfeitf^pakclowniailablo to occur between pin 10 and other pins. 

Pin Assignment v. I; -

/ / 1 % , j i i / i 1 1 i i 
/ / ^ 

LB16 1 7 

u n s n s r m i z j \n^]ii'm'isnsrm~iEruEr 

> * > > > s g g 
O Q 
6 3 

ftp mw 
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Truth Table 

\ Source Sink 
Input Forward/Reverse \ Source Sink 

U V W Control 

1 
W phase V phase 

H H 
L 

1 
V phase —> W phase 

H H L 
II 

W phase — * U phaso 
H 

L 
2 

U phase - W phase 
H L L 

H 

V phase W phase 
L 11 

L 
3 

W phase — * V phase 
L L 11 

H 

U phase - V phase 
II 

L 
4 

V phase — • U phase 
L II L 

11 

V phase U phase 
H L H 

L /"_• 
5 

U phase V phase 
H L H 

H / / 
U phase — • W phase 

h H 11 
L / / 

C 
W phese —¥ U phase 

h H 11 
f l : 

hiptft$ofoach pbtase in ata 
^ten.t^l which i&higher by more 

•"•'-.-ythaw&SSV relative to input 2. 
ifrput 1 of Mich' phase ia ata 

,.|?$Umtial which Is lower by tnoro 
:- iban 0,2V relative to input ?,. 

|^forw^®rovereettontroi: MIIW:2.8 to Vc c2 

Pd max - Ta 

Ambient T e ^ k - a t u r ^ ^ -

Equivalent Circuit BJil^S Diag|am%|i 

vccio 

Hkll 
voU*gt lupply ( t v i ' t l 
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P i n D e s c r i p t i o n 

Pin 
No. 

Pin 
Symbol Pin Voltage Equivalent Circuit Pin Function 

1,2 
14,15 
16,17 
29 ,30 

F R A M E 
(GND) 

GND for other than output / 

4 
5 
6 

Uuut 
v o u t 

w o u t 
0— 

—ov» Output pins / , - i " ^ 4 
5 
6 

Uuut 
v o u t 

w o u t 

o— 
L w -I--— q Rf 

Output pins / , - i " ^ 

7 R r GN 

8 Vs <V C C 2 P o ^ g r Buj t t ly p ® for f i l i n g t h e o u t p u t 
a m p l i t u d e , % | t l loW^/Mian V c c 2 voltage. 

9 V C C 2 W w e r ^ i p ^ ^ i p i n for power amp circuit other 
: , ,than^pS^jdrii'fer transistor. 
Po|^Sf|u|^|y pir^|or supplying voltage to 
o l i S t | ^ a n the qtfrstrol section whose-supply 

10 VCC3 ' W t ^ r suppl/jfm for hall biaa power supply, 
1 . 2 p r e f e r p l i £ e voltage, V c c i internal power / / 

11 Vcc i J ^ w e r JV^ply pi n for supplying voltage to the 
hall dxtfp, forward/reverse control, thermal 
sh^tt^w11 circuit. When this pin is left open, a 
vglfclge of a p p r o x i m a t e l y 6 V is suppl ied 
infernally. 

13 ST. B Y L: 0.1V max, 
II: 2.0V miri .. 

When this pin is grounded, all the circuitry 
stops operat ing. In this c a s e , the supply 
c u r r e n t is a p p r o x i m a t e l y lOOpA. In the 
normal operation mode, this pin is left open or 
made to be at a potential of more than 2 V, 

13 ST. B Y L: 0.1V max, 
II: 2.0V miri .. 

fi'-imk f 

l - J 

f t 
t m 

When this pin is grounded, all the circuitry 
stops operat ing. In this c a s e , the supply 
c u r r e n t is a p p r o x i m a t e l y lOOpA. In the 
normal operation mode, this pin is left open or 
made to be at a potential of more than 2 V, 

18 A N G L E The hall input-output gain (slope of motor 
waveform) can be changed by changing the 
resistance connected across this pin and GND. 

£1 

18 A N G L E 
vcci /X 

/ i = 

« 

200 

J 

P 
The hall input-output gain (slope of motor 
waveform) can be changed by changing the 
resistance connected across this pin and GND. 

£1 

19 H; 2 ^ % m m 

,::L; max 

V ^ l = 5V) 

o— 
Vcci 

J 
? 

100k ^ 

hot*! 
T 7 : 

Pin for stopping the motor 
L level : Motor drive 

(Less than 0 . 8 V : When V c c l = 5V) 
II level : Motor stop 

(More than 2.0V : When V C c l = 5V) 

Continued on next page. 
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Continued from preceding page. 

Pin 
No. 

Pin 
Symbol Pin Voltage Equivalent Circuit Pin Function 

20 F R C H:1.2V min 
L: 2 .8V max 
(When 
V C C 1 = 5V) 

o 
Vcci 

100k J R * ^ 

L- -« r 

Pin for forward/reverse contf^bT o^ motor 
L level : Forward / / 

(Less than 1 . 2 V : W h e r i % c l = 
II l eve l : Reverse / / \ 

(More than 2.8V : W M n V A ^ 5V) X , % 
.// / / 

// I T % * // . , f ,1,1 ''"v, "xftivt -V $ 
21 
22 

V » + 

VH~ I 6 d ) & 

^ J 9k 

3 
Pin for sapplyfoi the hi i f i fei l f ttrrer>t./ 
A voltage of approxiinatef^: 1V is developed 
across (VJJ + ) / 

21 
22 

V » + 

VH~ 

\ \ 

> X ® J T 

3 
Pin for sapplyfoi the hi i f i fei l f ttrrer>t./ 
A voltage of approxiinatef^: 1V is developed 
across (VJJ + ) / 

23 
24 
25 
26 
27 
28 

Ui„l 
U i ia2 
v i n i 
Vi„2 
w i n i 
WUa2 

1.4V min 
2.8V max 

(When 
V C C 1 = 5V) 

-

a 

1 r 
r . 

aoojj k,200 

1 / j l 
© 

' w s / w 

-o 
tci , 

/ 

\f p i h a i l • e l e m e n t input pin 

;V IMl-e 1 e m e n t mp u t pin 

W jMiilr 'hall element input pin 
. Logic " H n : W - m l > W i t l 2 
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L B 1 6 1 7 M 

Output Voltage Waveform 
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