[ Ordering number: EN3976 |

Monolithic Digital IC

I/ LB1857M

Three-phase, Brushless-motor Driver

OVERVIEW PINOUT
The LB1857M is a three-phase, brushless-motor driver "
IC for video cassette recorder capstan and drum motors FGND E 50 Fano
and digital audio tape (DAT) drive motors. Fan 2] 28] Fano
The LB1857M features 120° electrical phasing, torque wour E 28] vour
ripple compensation and thermal shutdown circuits and Yo El vour
an FG amplifier, It has a power-saving speed control, vecz [£] Bk
making it ideal for portable devices. voot [e] 2] umt
The LB1857TM tes from 4 to 14 V motor dri d oY E EI e
e operates from 4 to motor drive an
LB1857M
4 10 6 V control supplies, and is available in 30-pin wiaie o] ] v
MEPs, ne 9] 22] vine
FGIN- |10 24| WIN1
FGIN+ E E WINZ2
FEATURES FaouTt [12] 7] =r
* 120° electrical phasing FeouTz {13 1] #ro
* Power-saving motor speed control FGND [14] [17] Fano
* FG amplifier FGND |15 _1_6_] FGND
+ Standby mode
¢ Torque ripple compensation circuit
* 4 to 14 V motor drive and 4 to 6 V control supplies Unit; mm
30opi
* 30-pin MFP 3073A-MFP30S
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BLOCK DIAGRAM
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PIN DESCRIPTION

FGCOUT1 FoouT2

FGND FGND FOGND FGND FGND FGND FGMND FGND

Number Name Equivalent clrcult Description
1, 2, 14 A
to FGND Frama ground, Ground for all circuits other than
17, 29, 30 output transistors
3 WouT
27 UouTt Motor phase outputs
28 VOUT
4 Vs 0 V 1o Vece oulput transistor supply
5 VCC2 4 to 14 V supply for circuits other than output
transistors and circuits supplied by VGC1
6 el 4 1o 6 V input amplifier, forwardireversa control,
EG amplifier and thermal shutdown circuit supply
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Number Name Equivalent clreult Description
Veor
100 kO
7 sTRY Standby mode set input
2000
Veey
8 ANGLE input amplifior gain set resister connettion
9 NC No eonnection
v
o1 : i
10 FGIN-
FG signal inputs
200::17 2000
11 FGIN+ L &
Voo
12 FGOUT1 FG amplifier 1 outpul
Veer
13 FGOUT2 FG Schmitt-trigger input amplifier 2 output
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Number Name Equlvalent clreult Description
18 FRC Motor torward/reverse control input
Veoz
i9 BR 50 kO Motor braking control input
50 ka3
2 WiIN2
Yoer W-phase, Hall-effect transducer amplifier inpuls
21 WIN1 -
2 VINZ
00 200 V-phase, Hall-aflect transducer amplifier inpuls
23 VIN{
24 UINZ
U-phase, Hall-eliec! transducer amplifier inputs
25 UIN1
26 RF Output fransistor ground
SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Rating Unlt
Control supply voltage Vet 7 v
Power amplifier supply volage Vocz 16 v
Outpul transistor supply voltage Vs Veee _ v
U-, V- and W-phase outpul voltage Vo Vs + 2 v
Qutput current lo 15 A
Powar dissipation Pp 1 W
Operaling tamperalure range Topr 20 10 75 C
Slorage temperature range Tuyp —55 o 125 °G
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Recommended Operating Conditions

T, =25 °C
Parameter Symbol ~ Raling Unht
Conltrol supply voltage range Vot 4108 v
Power amplifisr supply vollage range : Vecz 414 v
Ouiput transistor supply voltage range Vs 0 fo Ve v
Electrical Characteristics
Veer =5V, Ver =7V, Vs =3V, T, = 25 °C unless otherwise noted
Rating
Parametor Symbol Condltlon Unlt
min typ max
Control supply current lee Ven=5V - 45 6.5 mA
Power amplifier supply current leca VeR=5Y - 15 20 mA
Cuiput transistor supply current I Ver =0V, RL = e - 6.5 9.0 mA
53:;;; Ec?r':elai:?r quiescent lecoa Veray = 0 V _ _ 180 BA
g‘u;;:l;l lr:::::tor quiescenl lsoa Varey = 0 V, AL = o . _ 150 WA
BR LOW-evet input vollage Vit - - 0.8 v
FRC LOWHlavel input voltage Vie - - 1.2 v
STBY LOW-lavel input vollage Vi =0.2 - 0.1 v
BR HIGH-leve! input vollage Ving 2 - - v
FRC HIGH-level input vollage ViH2 28 - - v
STBY HIGH-evel input voltage ViHa 2 - 5 v
Quiput saluralion valtage Vosat lb=05A - - 23 v
Quiput TRS sustaining voliage Vous lo = 20 mA. See nole. 16 - - v
Quiescent output vollage Voa VeR=5V 14 15 1.6 v
ﬂ?&fiﬁtﬂhﬁg;ﬂ;gﬂr amplifier Vi Ses nole. -5 ~ 5 mV
commanmads ol vl Ve 14 - 28 v
Hall-effect transducer amplifier gain GyvHo Ranate = 8.2 kQ 32 35 38 d8
Upper-side residual voltage Ve l?c:z LD% n\}?'vs _av. 0.32 - 0.49 v
Lower-side residual voltage Vxu 5?0:2 LO% Tlfl'\!s PRY 0.33 - 0.48 v
Overlap capacily Over Vocz =6V, Vs = 8 V &0 70 80 %
BR and FRC input current Iy - - 100 KA
BR and FRC leakage current Noakc - - =30 pA
STBY input bias currenl loias Vsigy = 0 V - - 10 HA
Thermal shutdown temparature Tso See note. 150 180 210 °C
Thermal shuldown hysleresis ATsp Ses note. - 15 - °C
Note

Estimated values
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FG amplifier

Vear =5V, Vo = 7TV, Vs =3V, T.=25°C

Parameter Symbol Condltlon Rating Unit
min typ max

Input offsel vollage Vrgor -8 - 8 my
Cpen-loop vollage gain Gvra f=1kHz - B0 - dB
Output safuralion voltage (sourcs) Vraou b =2 mA 37 - - v
Cuiput saturation voliags (sink) Vecon lo = -2 mA - - 1.3 v
Common-mods rejection ratio CHR See nole. - 80 - dB
Common-mode input voltage Vraen 0 - a5 v
Phase margin Ora Seo note. - 20 - e
Schmitt-ligger input threshold voltage Vru :[Fg'ﬂ*‘: fngh::;founrz 245 2.50 2.55 v
Schmitt-trigger input hysterasis voliage Vi Viaine = 28 V 20 40 &0 my

Note
Estimated values

Typical Performance Characteristics

Maximum power dissipation vs. ambient temperature

Madmum power dssiration (W)

P

-20 o

20 ®n B9
Amblent bmperature (°C)

76 80

FUNCTIONAL DESCRIPTION

Inputs

Motor driver operation is determined by the levels on
STBY, BR and FRC. Standby mode is ON when STBY
is LOW, and OFF when STBY is HIGH or open. Motor
braking is ON when BR is HIGH. the motor is forward
mode when FRC is LOW, and in reverse mode, when

FRC is HIGH.

A Hall-effect transducer amplifier input is HIGH when
input 1 is more than 0.2 V above input 2, and LOW
when input 1 is more than 0.2 V below input 2. The
resistor conected between ANGLE and GND determines
the Hall-effect transducer amplifier V-I characteristic
and gain.
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Outputs

The motor driver output source and sink phases are
selected by the voltages at the amplifier inputs and FRC
as shown in table 1.

Table 1. Output phase control

Hall-effect transducer amplifier Inputs

Source phase Sink phase FRC

U v w
W v LOW .

HIGH HIGH LOW

v W HIGH

W u LOW
HIGH LoW LOW

u w HIGH

v w LOW
LOW LOwW HIGH

w v HIGH

U v LOW
LOW HIGH LOW

v U HIGH

v U LOwW
HIGH LOW HIGH

u v HIGH

u w LOW
LOW HIGH HIGH

w U HIGH

TYPICAL APPLICATION
; BR FRC
O'lpF 3
.LO1 4?(1
aof |20 J_"J_“J_"erljw ] 17| |18

LB1857M

T T T G T Tl G Tl Gl Tl Tl B

100
10k ke
160 3 20ka
1+ Lo 1.
l ;,,F 10 yF =
STEY
MR
r element
L
0.1 pF
¥ [Vecz Voo u
w

No.3976-7/8



LB1857M

B No products described or contained herein are intended for use in surgical implants, life-support systams,
aerospace equipment, nuclear power contral 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 products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELEGTRIC GO, LTD. its affiliates,
subsidiaries and distributors and all their officers and employees, jointly 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 SANYO ELECTRIC CC, LTD., its affiiates, subsidiaries and distributors or any of
their officers and employess jointly or severally,

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

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