LB1939T

2 Channel H Bridge Constant
Voltage/Constant Current Driver

Overview

The LB1939T is a two-phase excitation bipolar stepping
motor driver that features low voltage operation, a low
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Package Dimensions
unit: mm
3246-TSSOP20

saturation voltage, and low power consumption. It

) [LB1939T]
supports constant voltage and constant current drive, can 65 .
control two iris motors, and is optimal for shutter, iris, and 20 11 <
AF drive in 3 V battery operated still digital cameras and AEAAARAARAR jiﬁ
other battery operated equipment.
Features i
« Low-voltage drive O -
— Dual power supply operation: VS = 1.6 to 7.5 V, HlH i E')EH Hlt(l,i 015
Vpp=1.91065V Tuin : Iz s
— Single power supply operation: VS = Vpp = 1.9 to =5
sV laiaiuiaiainiuisiali
e Low saturation voltage output: Vosat = 0.3 V at Ig = T
200 mA E
 Supports constant voltage and constant current drive T5S0P20
* Built-in reference voltage circuit (Vref = 0.9 V)
e Miniature, thin form package (Thickness t = 1.1 mm)
Specifications
Absolute Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Maximum supply voltage VBmax VS1, VS2, Vpp —-0.3to +10.5 \%
Applied output voltage Vout OuUTY, 2, 3,4 —-0.3to +10.5 \%
Maximum output current: OUTL, 2, 3, and 4 lomax t<10 ms 400 mA
Applied input voltage Vin ENA, IN, VC 10.5 \%
Allowable power dissipation Pdmax When mounted on a printed circuit board* 0.8 W
Operating temperature Topr —20 to +85 C
Storage temperature Tstg -55to +150 C

Note: Circuit board: 114.3 x 76.1 x 1.6 mm?® glass epoxy board
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LB1939T

Allowable Operating Conditions  at Ta = 25°C
Parameter Symbol Conditions - Ratings Unit
min typ max
Operation guaranteed voltage range 1 Voprl | Vpp system, VS=2.0V 1.9 6.5 \%
Operation guaranteed voltage range 2 Vopr2 | VS system, Vpp=5.0V 1.6 7.5 \%
Input low-level threshold voltage ViL ENAL, ENA2, IN1, IN2 -0.3 +1.0 \%
Input high-level threshold voltage ViH ENA1, ENA2, IN1, IN2 2.0 6.0 \
Electrical Characteristics at Ta=25°C,VS=3.0V,¥p=5.0V
Parameter Symbol Conditions - Ratings Unit
min typ max
Standby mode current drain Iste VS=Vpp=6.5V 0.1 1.0 HA
[Regulator Output Circuit]
VREF output voltage VREF lor=0to 1 mA 0.85 0.9 0.95 \Y
SVpp output voltage VSVpp | loL =10 mA 4.7 4.8 \
[H Bridge Output Circuit]
oo | 0w | v
(Satuation contor mose) | Vo2 |\ 2 200 v (PN wangtor side) 010 | 015 | v
OUT pin output voltage 1 Vourl Vpp=6.0V,VC=15 V_, VS = 35V 28 29 3.0 v
(Constant voltage control mode) lo = 200 mA (PNP transistor side)
(oclgsri:n(t):gﬁgg\;otzgfrci mode) Vour2 I\;Dg ;0600m\2\ (\IIDCI:\H; Xgﬁgi’s\t/osr ;lge()J Y 1.65 175 1.85 v
(Contiant aurentcantol mode) | 90T | 2% 5.0 (between OUT and OUT) RFB = 10 w7 | a0 | 23| ma
(OCZléﬁsri:n?LéLprlrjérftu;enr::j mode) lout2 \éiD:_Sﬁf.zo(Xét\\/Nie_n\g?lﬁ‘Fl" ;/nsd _Ofﬁ)\,/RFB =1Q 189 210 231 mA
V'S system operating current drain 1 Isl VC = SVpp 7 mA
V'S system operating current drain 2 152 VC = VREF 1.5 3 mA
Vpp System operating current drain 1 Ippl VC=SVpp ENA1=2V 7 mA
Vpp System operating current drain 2 Ibp2 VC=Vgrer ENA1=2V 7 mA
VC input voltage range VC 0.1 7 \%
VC input current IvC Vpp=6.0V,VS=20V,VC=50V 50 100 HA
[Control Input Circuit]
. . . (] Viy=55V 70 100 MA
Control pin maximum input current
I V)L = GND -1 0 A
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LB1939T

Truth Table
Input Output
ENA IN ouT Mode
1 2 1 2 1 2 3 4 sveb
L Standby mode (zero current drain)
H H on Channel 1: reverse
. H L on Channel 1: forward
H L H on Channel 2: reverse
. L H L on Channel 2: forward
Blank entries indicate “don’t care” states. Blank entries indicate off states.

Pin Assignment

ver [1]
S-GND [ 2]
vez [3]
vref [4 ]
ENAL [5
ENA2 [6 ]
N1 [7]
N2 [8]
Fci [9]
Fc2 [10]

LB1939T

[20] vs1

19] svop
18] voD

17] oum1
16] rRFG1
15] ouT2
14] outs
13] RFG2
12] ouT4
11] vs2

Top view
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LB1939T

Block Diagram
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LB1939T

Application Circuit Example 1

—

-
i

;L VDD  VS2 VSl

ENAL

o oo |+ 9
ouT2

CPU IN1
LB1939T

" oo =9
ouT4

S-GND

SVDD

Vref VC1 VC2 RFG1 RFG2

’ 2t

Constant voltage control mode: OUT outputs a 1.75 V, which is Vref (0.9 V) x 1.95.
* : FC1 and FC2 are left open.

Application Circuit Example 2

_I
;L VDD  VS2 VSl ;;

SR

ENAL
oyl =

ENA2 ouT2

CPU IN1 ouT3
LB1939T 3

IN2 ouT4

S-GND FC1

SVDD Fez —

Vref VC1 VC2 RFG1 RFG2
V/a
RFBi iRFB
/e

Constant current control mode: The RFG voltage is controlled so that Vref/4.5 = 0.2 V.

Therefore, when RfB is 1 Q, the circuit operates in constant current drive with Icoil = 0.2 V/1 Q = 200 mA.

*: There are no magnitude constraints on the inputs (ENA, IN) and the supply voltages (Vpp, Vs).
For example, the IC can be operated at V=5V, V=3 V,and Vg=2 V.
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Application Circuit Example 3

il

-
S

%L VDD  VS2 Vsl

ENA1

= i BE
ouT2

CPU IN1
LB1939T

N il IR
ouT4

S-GND

SVDD FC2

6 KO VC1 Vref VC2 RFG1 RFG2 —

I K

Channel 1 operates in constant voltage control mode: OUT outputs Vpp % 3K/(3K + 6K) x 1.95
Channel 2 operates in constant current control mode: The RFG voltage is controlled so that Vref/4.5 =0.2 V.
* : FC1is left open.

Notes on Constant Current Control Settings

The LB1939T constant current control circuit has th

structure shown in the figure at the right. The voltage inp ve
to the VC pin is resistor divided internally (by 7Q land Ve
20 kQresistors) to 1/4.5 and input to the plus (+) input « o
the constant current control amplifier as reference. chr:‘tf;‘gtnf;ﬁ;;?t

. . . 0kQ T VA ouT1
The minus (=) input of this constant current contrc —
amplifier is connected, through the wire bond resistor F ' - RL l lout
(= 0.1 Q), to the RFG pin. The constant current contr 5, .o = Ib=1.5pA oUT2
circuit operates by comparing the voltage generated by
external current detection resistor connected to the RI 7
pin and the reference voltage mentioned above.
Note that the voltage at VA will be that given by thi Pad

following formula since the bias current Ib (= 1.5 pA Rb=010
flows from the constant current control amplifier plus (+

: _ : RFG
input during constant current control operation.

RFB

VA =VC/4.5 + Ibx 20 kQ
=VC/4.5+0.03

A13864

Therefore, the logical expression for setting the const:
current lout is as follows.

lout = VA/(RFB + Rb)
= (VC/4.5 + 0.03) / (RFB + Rb) ......(1)
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LB1939T

Constant Current Control Usage Notes

This 1C supports both constant current control and constant voltage control modes. However, since both of these control
circuits operate at all times, certain of the limitations imposed by the constant voltage control circuit apply may when
using constant current control.

For example, if constant current control is used with the application circuit example 2, if VC = 0.9 V (= Vref) and RFB =
1 Q, then the output current can be calculated as follows from (1) on the previous page.

lout = (0.9/4.5 + 0.03) / (1 + 0.1)
=0.23/1.1
~ 0.209A

Here, if the value driven load resistance RL is r, since the RFG pin voltage is 0.23 V and the npn transistor output
saturation voltage is 0.1 V (typical), the pnp transistor output pin voltage can be calculated as follows.

Vout = (RFG pin voltage) + (npn transistor output saturation voltage) + (voltage across the load terminals)
=0.23+0.1+0.209 xr
=0.3+0.209r
At the same time, however, this IC’s internal constant voltage control circuit controls the output voltage as follows.

Vout' =VC x 1.95~1.75V
Therefore, it will not be possible to use the constant current control mode if the value of r is set so that Vout is greater
than Vout'. That is, the condition

0.33+0.209r > 1.75
implies that
r>6.79

This means that constant current control can be used when the value of the load resistance used is strictly less than 6.79 Q.
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