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Monolithic Digital IC

LB8632V

Low-Voltage/Low-Saturation
Camera Motor Driver

Overview

The LB8632V is a general-purpose camera motor driver
IC that supports low-saiuration output and low-voltage
drive and thus can be used in a wide range of applications.
The LB8632V is a miniature thin form-factor IC that
provides circuit structures and I/O logic that reduce
development times and costs and support reduced lot sizes
and end product diversity, despile increasing
miniaturization and functionality in application products.
Since the LB8632V supports low-voltage operation
(starting from 1.2 V) in addition 10 low-saturation outputs,
it provides characteristics that can withstand operation in
low-voliage ranges even in 3 V popularly-priced cameras
that do not include a step-up circuit. Since the LB8632V
supports 1IL, conmol logic can be oplimized by using two
ICs in parallel, thus allowing even more actuators 1o be
driven with a small number of CPU output ports. Thus the
LB8632V can also be used in 6 V top-of-the-line end
products,

Features

* 3, 6 V and a wide applicalion range: from popularly
priced models to top-of-the-line products

The external transistors and the number of ICs (one or
two) is determined by the number of IC required motors
and actuators.

Support for motor standby, forward, reverse and braking
control for four motors using only five CPU port lines.
This requires two external transistors and two ICs, The
LB8632V also provides non-operating mode logic for
the operating control signals (the IN input) so that ICs
with other functions can be used on the same ports.
Built-in 1 CH low-voltage drive low-saturation,
forward/reverse motor drive

Ig peak = 3.0 A maximum (i £ 100 ms; single shot,
between OUT1 and QUT2)

Io DC = 1.0 A maximum

Vo sat= 045V typical {atIg=1 A)

Operating voltage range: Vg = 1210 7.5V (Vg = Vg =
Vpp = battery voltage)

* Built-in low-voltage drive - 0.5 CH forward/reverse

motor driver

Supports 1.5 CH bridge operation with the use of two

external transistors. Also supports LED or solenoid

drive with constant-current drive,

Operating voltage range: Vg = 1.210 7.5 V (Vg = Vg =

Vpp = battery voltage)

Built-in regulator predriver

V¢ can be regulated at 1.86 V by connecting the Vi

control pin (Veonr) to the reference voliage, Vpgp

(1.36 V). Also, the V¢ output voltage can be varied by

inputting the CPU D/A output to Veonr-

Either the IC itself or only the V¢ regulator can be

turned on according to the operating mode of each

molor.

In addition, this function can also be used as a battery

check comparator,

Operating voltage range: Vg =1.5107.5 V

Three independent power supply line sysiems

The LBE8632V supports either single supply

specifications (Vg = Vg = Vpp) or dual supply

specifications (batiery/siep-up supply) by providing a

power supply voliage pin (Vg), a motor supply pin (Vg),

and a CPU interface pin (Vpp). Also, motor output can

be stabilized by taking the motor power supply from the

Ve regulator.

Support for both CMOS and n-channel open drain

outputs from the CPU.,

Built-in thermal protection circuit

This circuit limits the output current if the IC overheats

due to excessive loading or an output short and thus

prevents the destruction of the IC.

* Provided in the miniature ultrathin SSOP-20 package
(6.4 x6.5x1.6 mn)
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Package Dimensions
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Specifications
Absolute Maximum Ratings at Ta = 25°C
Parameter Symbol Conditions Ratings Unit
Vg max 8.0 v
Maximum supply voltage Vg max 80 v
Vpp max 8.0 v
Output current Iy max | Between QUT1 and QUT2 (t < 100 ms, single pulse) 3.0 A
VOUT1 oUT1, OUT2 VS + VF v
Output supply voliage Vout2 | CUT3N, OUT3P Vg v
Vour3 | Veer Va v
Input supply voltage Vint MDO to MD2, IN1, IN2 Voo v
Ve VoonT Vp v
Allowable power dissipation Pd max :mﬂ:; 33050 x 1.5 mm glass-epoxy printed 800 mw
Operating temperature Topr ~2010 +75 °C
Storage temperature Tstg =551t0 +150 °C
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Electrical Characteristics at Ta = 25°C, V= Vg=Vpp =30V

Parameter Symbol Conditions min typ max Unit Note
Standby current lgsts [Vp=75V 0.1 1 PA 1
[T motor system]
Operating vo'lage range 1 hi:X Vg sysiem 12 750 Y 2
Vg1 Vg system 1.0 Vg v 3
Oultput saturation voltage Vsat | lp=600mA Vp=Vg=Vpp=18Y 0.30 0451 V 4
{pnp + npn} Vsat | lp = 1000 mA 0.45 0.85 v 4
Ig* OUTaP -15 -20 -28 | mA 5
Output constant current
Ig~ OUT3N 15 20 28 | mA 5
Operating current drain 1 g :g;:;sé:m;'mum forwardireverse/ 80 88 mA 6
Operating current drain 2 Ig2 Vg + Vg (standby in drive mode) 5.0 8.0 mA, 7
Operating current drain 3 Ig3 Vg + Vg (maximum single side drive) 50 70 mA 8
[VRer system|
Operaling voltage range 2 Vg2 1.5 7.5 v 9
VconT input voltage range Ver 0 Vg v 10
VRer vollage Vage | Jaep=10pA 1.29 1.36 1.43 v H
/O voltage ratio OnR VeoVoonT 1.35 137 1.39 | Times 12
Minimum constant output voltage | Vg min 08 09 v 13
Regulator voltage Vaea VREF =VoonT €2 =10 A 1.76 1.66 1.96 Vv 14
Line regulation AVgy [20VeVg<75V 10 20 my 15
Load regutation AVgp | 50 mA S loe £ 500 mA 20 50| mv 16
VeonT input current lve 1 pA 17
Operating current drain 4 Ig4 Vp system 50 80| mA 18
[Vpp control input syster)
Vpp voltage range Vor 1.2 7.5 v 19
Control pin input current I Vine = GND. Vpp =3 ~120 10 pA 2
Iny | Vinw=Vpp Vpp =3V -3 0] wA 20
nput low-level voltage Vi -0.3 Vpp-1.0 v 21
Input high-level voltage Viy Vpp-0.3 Vpp A 21
Operating current drain o Q,”E?; oy MOZ N1 and IN2 = GND. 17 22 27| ma | 22
Lr::;??alz::tecnon operating Ten Design target value 180 °C 23

Note: There are no limitations on the magnitude relationships between the Vg, Vg and Vpp supply voitages.

1. Stipulates the 10tal eakage current for Vg = Vg = Vpp when the IC is in standby mode.

2. Stipulates the operatng range voltages (for guaraniaed functionality) when a single power supply with Vg = Vg = Vpp is used for the DC motor system.,

3. Slipulates the operating range voltages (for guaranteed functionality) for the DC motor system Vg pin, i.e., the motor power supply. The drive
current will be a constant current when Vg = Vg = 2.0 V or higher.

4, Stipulates the output saturation voltage when either the DC motor driver Vg = Vg = Vpp = 1.8 V and the output current is 600 mA or when Vg = Vg
=Vpp = 3.0 V and the output current is 1000 mA.

5. Stipulates the current emitted or actepted by the OUT3P and OUT3N pins. These are constant currents as long as Vg = Vg = 2.0 V or higher.

6. Stipulates the maximum total current drain for the Vg and Vg pins for the forward, reverse, or brake operations when drive between the DC motor
system OUT1 and QUT2 outputs is used.

7. Stipulates the maximum total current drain for the Vg and Vg pins for the DC motor driver drive mode standby state.

8. Stipulates the maximum total current drain for the Vg and Vg pins for the DC moter driver single-sided drive mode, i.e. when a single output from
the OUT1, QUT2, QUTIP and QUT3N pins is used.

9, Stipulates the operating voltage range (for guaranteed functionality) for the Vpgp circuit system,

10.Stiputates the input voltage range for the Veont pin. When a constant-voltage circuit is formed by adding an external transistor, the voltage is held
constant by sensing the Ve pin.

11.Stipulates the relerence voltage generated at the Vger pin.

12.Stipulates the ratio of the constant Vg pin voltage value to the Yooyt pin input voltage.

13.Stipulates the minimum output voltage tor the Vaq pin constant voltage output. The voltage will only fall to this value, even when the Voot pin is
setto0 V.

14.Stipulates the Vg pin stabilized output voltage when the Vagr and Voot pins are connected directly.

15.Stipulates the change in the value of the Vg voltage when Ve is set for constant voltage output and the Vg voltage varies from 2V 6 7.5 V.

16.Stipulates the change in the value of the Vo voltage when Vg is set for constant voltage output and the foad current varies from 50 mA to 500
mA.

17.5tipulates the Vg Pin input current in the range 0 V S Voont S Vg - 0.3 V. The value of the Vg output constant voltage can be varied by
inputting the CPU YA cutput.

18.5tipulares the Vg system maximurm current drain in all modes when the Vg output has ro load.

19.Stiputates the operaling voltage range (for guaranteed functionality) for the Vpp pin. The Vpp pin is connected either to the CPU power supply or Vg.

20.Stipulates the input current and allowable leakage current for the control input pins: MDO, MD1, MD2, INt and IN2.

21.Stipulates the high and low input voliages for the control input pins: MDO, MD1, MD2, IN1 and IN2, (When input pins are open, they appear to be
high-level inputs.)

22.Stipulates the Vpp pin current drain when all the for the contrel input ping (MDQ, MD1, MD2, IN1 and IN2) are at the ground lavel.

23.Whan the temperature exceeds the stipulated temperature, oulput current limitation is applied, thus protecting the |C. The stipulated temperature is
a design target value and is not tested prior to shipment.
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Pin Assignment

IN2 |1 O a Vs
INL1 | 2 E OuT3P
MD2 | 3 El OQUT3N
MD1 | 4 E| P-GND
MDG | B 1__61 ouUT1
S-EGND IE El ouTe
Yoo i 7 E P-GND
vep | 8 E] Ip
Veont | 9 E‘ veo
vref E E] Vg

Note: Connect both P-GND pins and both Vg pins.

AD4008

Truth Table (active low)

MD IN ouT
OuUT4 ouT2 3P Vee Note
0 1 1 2 3N
H H — — — — — —_ Standby (zero current drain)
H H - — Standby
H L L H Forward
H L " H . — On Reverse Motor 1
L L L L Brake
H L — — — - —_ On The IN input is ignored. Mator 3 drive used.
H H — = Standby
H L — H Forward
L 1 " — L — On Reverse Moler 2
L L — L Brake
L — - — - — On Cnly Voo on
H H — — — Standby
H H L L — 3P on Forward Motor ¢
L H H — 3N Reverse External transistor
Ll L | v — | N Brake
Lo - = — — — On | The IN inputis ignored
H H — - - Standby
H H L - — P on Forward Motor 5
L H — — aN Reverse External transislor
L L _ — 3N Brake

Note;

See the sample application circuit for the motor number.

The “—" entries for active-low/IN inpuls are don't care states, and the “—" entries for OUT outputs are OFF states.
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Internal Block Diagram

. 258815

£ Winding rmotor —20 mA constant- 20 mA constant-
J_ c1 c2 currant sink current source
CR1 23,:1
Ig Voo Vsl QUTA .0UTZ Vg QUT3P SUTAN,
e Ny

o > T a®

ve

Vecont

Vo= 1.88V
/han connected
directly

ip—s
Vref DOP-G

Relerence vollage

Tharmal
prolagtion
clreuit

o

:
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Wiring Notes

1.

Connect both the P-GND and both the Vg pins. Although both the P-GND and Vg lines are connected internally,
both must be connected to provide currents of 1 A or over, or to provide even lower saturation output. However,
operation with only one of each of these pairs connected, or with through power supply wiring, is possible.

Since large currents flow in the Vg and P-GND lines, these lines should be made thicker, and line impedance
reducing capacitors should be inserted in the vicinity of the IC.

Since 5-GND is the ground for the control system, rather than using the same wiring as the P-GND line, it is
preferable to connect this pin to the CPU ground line.

If the CPU outputs are CMOS outputs, connect VDD to the CPU power supply line and if they are n-channel open

drain outputs, connect Vpp, to the Vg pin (battery). However, since Vpp, is the control input system power supply, it
should not be set to the same impedance as the Vg line,
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Sample OUT3P/OUT3N Pin Application

The QUT3P and QUT3N pins support —20 mA (iypical) and 20 mA (typical) constant current drive, respectively.
Constant current is supported when Vg = Vg = 2.0 V or higher. A 5 kQ shunt resistor between the OUT3P pin and
ground is included within the IC. Inversely, the OUT3N pin is an open collector pin, and there is no resistor inserted
between this pin and the Vg pin. A current limiting resistor (resistance maintaining transistor) may be inserted between
the OUT3P and OUT3N pins and the external transistors. These pins can also be used for direct LED drive, battery

check, or other power supply switching functions,

ap | F 3
2581397
O ¥ o--h—lf 258815 Q
™~ 3P
ok
3 o
25D2100 N
Motor Bridge Lamp Solenoid
3N
Q
Y ) I:
O Q nL
apP 3P
LED Resistance maintaining Resistance maintaining

transistor (PNP)

Recommended Transistors

Low-saturation transistors

25B815/2SD1048 Cp Ip=07TA
28B1120/28D1620 PCP [g=25A
Transistors with spark killer diodes and E-B resistors
28B1527/28D2324 CP I[p=08A
28B1397/25D2100 PCP Ip=2A

Transistors with resistors
2SA1520/25C3914 CP Ip=05A

transistor (NPN)

A
or

3N

r
IRED
IC
Vs
OUT3N
ri
ra

Power supply switch for
battery check or other function

o— 2sb10ae

AD40D4
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Sample |g and V¢ PIn Applications

1. Stabilized Power Supply
A low-saturation type stabilized power supply can be formed using an external pnp transistor (2SB815). This circuit
has a wide operating voltage range of 1.5 to 7.5 V, and can supply stable power to other pins and loads. This circuit
outputs a constant voltage 1.37 times the Vcont input voltage. A 1.86 V constant voltage output can be acquired by
directly connecting the Vpgp reference voltage (1.36 V) to the Veont pin,

« This circuit sets up a constant voltage output of 1.86 V or lower.
When R1 is 20 kQ, the output voltage can be set 1o any voltage vref
between 0.8 and 1.86 V (typical) by adjusting R2. R1=20knE
Vcont

L]
3
.,

ADa0B2

Vre
« This circuit sets up a constant voltage output of 1.86 V or higher. ’
Taking the manufacturing variation in the IC internal sensing resistor totel
(3.9 10 9 k) into account, the total resistance of the external sensing 1k@
resistors (R1 and R2) should be about 1 k2.
Example: A constant voltage output Vg of 3.05 V is acquired

when R1 is 360 (2 and R2 is 680 Q.

A04093

Making the OUT pin output voltage a constant voltage.

Connect the OUT pin, which is to be made a constant voltage output,
to the V¢ pin. When one side of the bridge output is connected,
when the connected side is a high-level output the circuit will be a
constant voltage drive circuit, and when the other side is a high-level
output the circuit will be a saturated drive circuit.

AO4084

« Generating a hold voltage. a4 vref
This circuit uses a resistance maintaining transistor to lower the -20k0F
Vcont input and generate a hold voltage. % veont
A 0.8 V (typical) hold voliage is acquired when R2 is 0 Q. L =R2

AAA
LiLd

AD4085

CcPU

Generating a set constant voltage for different modes.

The Vg input has a high impedance of 1 pA maximum, and thus
the set constant voltage can be changed as required for each mode by
inputting the CPU D/A converter output.

R3
DA W Vcont

A0408E
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2. Battery Check

Tr2 will turn off when the Vcont input voltage, which is Vg X ——g—-l- falls 10 0.95 V or lower.

T

2+r

Example: This circuit can check for Vg being 2.0 V or lower by setting rl to be 22 kQ and 12 to be 20 k€. Note that
the Tr3 transistor can also use the OUT3N output.

L

il

Iy Py Y]
Y¥r I ¥er
IM
T
—
]
w

Tri

A
Li
]

o

Tr2

-

”»r

AD40B7

3. Light Measurement
Tr2 will turn on when the Vg input vollage becomes Vg X 70% (= 9 k/(3.9 k + 9 k)) or higher. Note that the Tr3
transistor can also use the OUT3N oulput.

AN

_l_ L
’I‘ z—': Tr3

AR

Nt
Ve
&Yce
A
gaws E Tri
n Tr2
(gcont
E3 z
G —
r o ]

—<

T

A040B8
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Power Supply Speclifications

1. Single Supply Specifications

1 Yoo vB Vs
MD
c IN
P|—[—
u 56 PG PG
7
L= T i
1 I Yoo V¥e Vs
El MD
c IN
=]
u 56 PG PG
n

2. Step-Up Supply Specifications

Since the Vpp line is the conlrol input system
line, it should not have the same impedance
as the Vg line.

AD40BE

AD44i00

}

I

Voltage application conditions

Voonr <V

YinYmp$Vpp ,
Thera are no limitations on the magnitude
refationships between the Vg, Vg and Vpp
supply vollages.

AD410D4

Vop Vva Iep Vcc Vs
| MO
o IN
P—[=
y S8 PG PG
”
>—-|5H-Fleg} 1 i
VYoo VB Vs
El MD
c IN
P
56 PG PG
rr

Ad4102

—]
T

'—| SW-Reg }

E

I

vop

MD

cCoo

IN

SG

Ve

Ip Vcc

PG PG

Vs

I

Ag4103
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Sample Application 1

VB
I i
717;' Ip IC1
3p
Vs\f
BC
ouT1 guTea A
AN 3
vee e
veont
¥ref . wr
D, =
GND b
MD IN
o 1 2 1 2
c
P
u
AG4104
MD
Mode
0 2
H H | Standby (zero cutrent drain)
H L Motor 1
L H | Solenoid, battery check
Sample Application 2
Ve, .
;II; Im Vg IC1
Vce
ouTta
OuTH
Veont
Vref
GND ;
MD IN
0 1 2 1 2
[
FI
u
404105
MD
Mode
2
H Standby (zero current drain)
L Motor 1 (single-direction regulator cutput)
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Sample Application 3
Vg _
f; Ipg Vg ICA
T .
)—-- Tridk
N ouT 1( 3P i
puTta {u1) @—4 ouTa
vee
Vecont 3N
O— Tr2&k
Vref =
GND
MD IN
o 1 2 1 2
c
=]
u
404106
MD
Mode
0 2
H H | Standby (zero current drain)
H L | Moter 1 {single-direction regulator cutput)
L H | Vg line saturated output (battery voltage switeh)
L L | Motor 4 {single-direction regulator output)
Sample Application 4
VB, ) _Vreg
I i i
J’ Ip Ve IC1
N
Vg =
=
Cbé'P——KTr‘ 1K
nuT2 N ouT1 &
\t‘_.dy M4 ouT3
vcont 3N
O—{ TreX
Vref =
GMND
MD IN
o 1 2 1 2
c
Fl
u
AD4107
MD

Mode

Standby (zero current drain)

Motor 1

Only the Vg regulator cutput on

r|lr|IT|{I]o
—lxX|irjT~

Motor 4 (single-direction regulator output)
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Sample Application 5

Ve _Vreg ]
I j: jg_
rIr Ip Yeoo IC1 Vg ICc2
Nt o’
ng 1
ouT1 o )
1 M2 M3
Y ouTz| 2 |ouTe py ouT1
veont
vref _I:l
i
GND
MD IN MO IN
c 1 2 i 2 c 1 2 i1 2

con

MD
Mode
1 2
H H | Standby {zero currant drain)
H L | Motor1
L H | Motor 3 (bidirectionaf reguilator output)
L L | Motor 2 (single-direclion regulator output)

Sample Application 6

VB_ . Vreg

The IC2 preamplitier can be
used 1o implament the
battery check circuit shown
in Sample Application 1.

AD4108

T+

i !IB IV[:: IC1
h—
v

IC2
AYs
{
Vg = l
3P K
outi N ouTi o~ [ouTa TRIC
M4 @— M3 M4
py ouTa ouT2 \
Vcont 3N
o— & B3N
vref =
+ 3P
GNDpy |
MD IN MD IN
c 1 2 1 2 c 1 2 1 2
The IC2 preamplifiar can be

c used to implement the

P battery check circuil shown

u in Sample Application 1.

AD4208
MD
Mode

0 1 2
H H H [ Standby {zero current drain)
H H L {Mator1
H L H [Moter 3 (bidirectional regulator output)
H L L |Mator 2 (single-direction regulator output)
L L L | Only the Vg regulator output on
L L H | Motor 4 (bidirectional regulator output)
L H H |IRED, LED
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Sample Application 7
\':) ) . VYreg
% i
YI' by, Ip Voo IC4 IGc2
= Avs| O
e A
ouUTH4 N ™\ ouT1
M1 M2 M3
S ouTz ouT2
vcont
vref
GND
MD IN MD IN
0o 1 2 1 2 0o 1 2 1 2
C
P
U
A04110
MD
Mods
0 1 2
H H H | Standby (zero current drain)
H H L [Motor 1 (bidiractiona! regulator output)
H L H | Motor 3 {bidiractional regulator output)
H L L |Motor 2 (bidirectional regulator output)
L L L {Only the Ve regulator output on
L H H | Moter 5 {H bridge formed using external lransistors)
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Truth Table for Two LBB632V ICs

This truth table specifies the logic when using two LB8632V ICs (IC1 and IC2). As shown in the figure below, the five
lines from the CPU should be connected 1o MDO, MD1, MD2, IN1, and IN2 for IC1 and 10 MD0, MD2, MD1, IN2, and

IN1 for IC2, respectively,

IC1a Ica
MD IN MD IN
0 1 2 1 2 0o 1 2 1 2

Ccun

AD4242

Note: The “—" entries for active-low/IN inputs are don't care stales, and the “—" entries for OUT outputs are OFF states,
See the sample application circuit for the motor number.

MD N 1C1 Ic2 )
ouT3 [ouTa outs |outa | Vec | Note
1 1 2 |OUT1 | OUT2 | oup | neN ouT2 | OUTY | bp | NEN
H H H —_ — — — — — — — —_ — —_— Standby (zero current drain)
H{H]| = =1 =1 — = | = |~ Standby
H L L H - - — — — —
H L on Forward Motor 1
L H H L — — — — — — Reverse
L . . . — — — — — — Brake
H H — — — - - - — — Standby
H L - —_ — - L H — — Forward
H L H L H _ — — — H L — — on Reverse Motor 3
0 L — — — — L N _ — Brake
S - ; - - : — — — Standby
H L — — — - - —
L L oOn | Forward Motor 2
L H — L — _ H — — — Reverse
L L — L — — [ __ — — Brake
L L — — _ — -— - — — — — On | Only Vegon
H H — — — — — — - -
H L H L L — On — —- - — — On
L H H — — On —_ — - —
L L L — — On —_ — — —
H H — — — - - - - _ Standby
L L H H L — — — - — H — On on | Forward Motor 4
L H — — — — —_ L On _ Reverse External lransistar
L L — — — - . L — on Brake
H H - — — - - - - — Standby
H H H L — — On — — — — On on | Forward Motor 5 .
L H _ —_ — Cn — — On — Reverse External transistor
T T — — — on __ _ — on Brake
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173
(=]

Output constant current, I — mA

Operating current drain, Iyp —mA

5

~
(=]

b=

Transient thermal resistance

'IC(Ii SSOP-20, mounted on & board
? Pd=08W,Ta=25°C
¥ 3
é. ’ a"g}ﬂ’ \'d’}'ﬁ
Lol s | T 1] ] Pd=08W
E.:: // ’j" /"L”—.
5, A LA
E 1
| et
Ly
R
1 235710 {3 10 23570 23 5Tow 2
Time —s
Output saturation voltage characteristics
VE=Vg=3.0V
> atlo=1.0A, Vpp=3.0V
I 0.6 "
g
400 @Qeé_
% 0.4 4
> v
£
2 03 <]
E L~
a pd
o 0.2 >
g 7
& on po
L=
0

0 02 04 06 08 1.0 1.2 1.4 16 18 20 22

Output current, Io - A

OUT3P/3N output constant current characteristics
50

Vu=Vg, Vpp=3.0V

OUT3N (source)

/

[¢] 1 2 3 &4 5 6 7 8

Vpp system current drain characteristics
5

Operating voltage, Vg — V

Vp=Vg=3.0V,
Veont= Vrel,
. MDO/1/2, INO/1 =L
o //
2 e
//
. P
//
oO 1 2 3 4 5 6 7 8

Supply vollage, Vpp - V

Output saturation voltagé characteristics
Vp=Vg=1.8Y
atlo=600mA, Vpp=3.0V

e
S

PNP

/NPN—

o
w

o
N

-
A

o 02 04 06 08 10 12 14 16
Output current, In - A

e

Ourput saturation voliage, Vsat — V

Veer, Vi output voltage characteristics
2.4

Va=Vg, Vpp=3.0V,
Veont=Vrefl

> o0 Vee

b1/

[ty / Vref

& /

= 1.2

o

1.3

S J

5 08

E

& (

o:l O.A_J

GO 1 2 3 4 5 6 ? ]

Operating voltage, Vg -V
Vg soystem operating current drain characteristics
. ;

Va=Vs, Vpp=3.0V,

E VYcont= Vref
&
1 8
Ny
£

6
3
§ all modesffunctions
§ 4
i /‘ =
g 2 /

L]

[ 1 2 3 4 5 ] 7 8
Operating voltage, Vg - V

Vg system operating current drain characteristics
oo

Vg = Vs Vpp = 3.0V, VoonT = YRgr
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B No products described or contained herein are intended for use in surgical implants, life-support systems, aarospace
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,

W Anyone purchasing any products described or contained herein for an above-mentioned use shall;

@ Accept il responsibility and indemnify and defend SANYO ELECTRIC CO,, LTD., its afiiliates, subsidiaries and
distributors and all their officers and employees, jointly and severally, against any and all claims and litigation and all
damagas, cost and expenses associated with such use:

& Not impose any responsibility for any fault or negligence which may be cited in any such ¢laim or litigation on

SANYO ELECTRIC CGO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly or severally.

M Information (including cireuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and refiable, but no guarantees are mada or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of May, 1985, Specifications and information herein are subject to change
without notice.
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