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Symbol Parameter Conditions Typ Limit Units
Ros(ON) Switch ON Resistance Output Current = 3A (Note 6) 0.33 0.4/0.6 Q (max)
Rps(ON) Switch ON Resistance Output Current = 6A (Note 6) 0.33 0.4/0.6 Q (max)
Veiamp Clamp Diode Forward Drop Clamp Current = 3A (Note 6) 1.2 1.5 V (max)
Vi Logic Low Input Voltage Pins 3,4, 5 -0.1 V (min)

0.8 V (max)
I Logic Low Input Current Vin=-0.1V,Pins = 3, 4,5 -10 HA (max)
V4 Logic High Input Voltage Pins 3, 4, 5 2 V (min)
12 V (max)
(™ Logic High Input Current Vin=12V, Pins =3, 4,5 10 HA (max)
Current Sense Output lout = 1A (Note 8) 377 325/300 pA (min)
425/450 HA (max)
Current Sense Linearity _ 1A < loyt < 3A (Note 7) +6 +9 %
Undervoltage Lockout Outputs turn OFF 9 V (min)
11 V (max)
Tyw Waming Flag Temperature Pin9<0.8V, I =2 mA 145 ‘C
Ve(ON) Flag Output Saturation Voltage Ty=Tuw, IL=2mA 0.15 \
I-(OFF) Flag Output Leakage Ve =12V 0.2 10 MA (max)
Tysp Shutdown Temperature Outputs Tum OFF 170 °C
Ig Quiescent Supply Current All Logic Inputs Low 13 25 mA (max)
toon Output Turn-On Delay Time Sourcing Outputs, lo 1 = 3A 300 ns
Sinking Outputs, loyt = 3A 300 ns
ton Output Turn-On Switching Time Bootstrap Capacitor = 10 nF
Sourcing Outputs, loyt = 3A 100 ns
Sinking Outputs, |oyt = 3A 80 ns
tpoft Output Turn-Off Delay Times Sourcing Outputs, |t = 3A 200 ns
Sinking Outputs, Ioyt = 3A 200 ns
tosr Output Turn-Off Switching Times Bootstrap Capacitor = 10 nF
Sourcing Outputs, Io,1 = 3A 75 ns
Sinking Outputs, |yt = 3A 70 ns
tow Minimum Input Pulse Width Pins 3, 4 and 5 1 us
topr Charge Pump Rise Time No Bootstrap Capacitor 20 us

www.national.com/jpn/

0oc8Lain



LMD18200

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:
Note 7:

00000 Note

gboboooooooooboooooooOoooOoOooboo0ooboooobooooooOoobooobo0oooo0oooooooooODe ODOOAC
gooo00o0oo000O0booooo

00000000000000000000000000000000000

000000000000000000000 (TymwD0140T,) 0000000000000000000000000000000000
Py 0 (Timaxy 0 TA)8 4 00000000 0000000000000000000000000000 -00000006,:0 100 /WO0C
00-0000006,,0300/WOOO0D00000000 TygaD 1250000

0000000000000000000100pFO000000000000 1.5KQO00000000000000000O0O1000vVO ESDOOO
000Doooooo0o0 (00 101myoooooa

25000000000000000000000000000 40000 1250000000000sSQc(0OoOOOOOO)DOOOOOBOOO
gooooobooobboooooooooOobion obbooobbboooOoO0ooooo0bo AoQLOOOooooooooo

00000o0oo0oo (w0 2msOO00000000000 5%)0
Oo0ooooo iACc000oo0ooooooobooooooooono

ggoooood

Vgat Vs Flag Current Rps(ON) vs Temperature
350 1.8
300 Vs 164 /
= V' ~ ]
z T, = 150°C / z ] //
~ / ~
~ 250 v 1.4 L
€D 4
z v 8 /
<200 5 a 1.2 /
- v S e
@ 450 2 0] 4/
- Ve g /
Xy = 1 /
100 0.8 v
il
T T B S A B
1.5 2.0 25 3.0 3.5 4.0 45 5.0 -55-35-15 5 25 45 65 85 105 125
FLAG CURRENT (mA) JUNCTION TEMPERATURE (°C)
Rps(ON) vs Supply Current vs
Supply Voltage Supply Voltage
0.40 20
0301 I =3A
U1 1, = 2509
0.38 ~ 16
i E
v 037 E —
z 1 HI-SIDE P = OUTPUTS HI
S 0.36 — = 12
035\ ] = . y
z T4 N 7 3 l OUTPUTS LOW
S 034 N s 8
9 1\ LO-SIDE = /
£ 033 \ o
1N \ 5
0.32 == By
0.31 /
0~30 T T T T T T T T T
10 15 20 25 30 35 40 45 50 55 10 20 30 40 50 60
SUPPLY VOLTAGE SUPPLY VOLTAGE (VOLTS)

www.national.com/jpn/ 4




00000000 (ooo)

Supply Current vs Supply Current vs
Frequency (Vg = 42V) Temperature (Vg = 42V)
18 “ 18
17 16
— ) .
E/ / £ 1 \
e 16 / o4
=z
& g N
ES 15 e {2 \‘
o
© o ] \
2 14 = ™S
o ——— T 10
7 > 1
13 8
12 6 +——+—————t+———t+———+——t+——+
! 10 100 -55-30 -5 20 45 70 95 120 145
SWITCHING FREQUENCY (kHz) JUNCTION TEMPERATURE (°C)
Current Sense Output Current Sense
vs Load Current Operating Region
1200 40
1000 ,A 3.5
= -s00c A7 5 30
<] X -
2 400 +25°9 S 10% ACCURACY
= / Z 25
=z o
() o = \
o /1~ +125°C = N
= 600 & 20— 7% ACCURACY N\Q N
a o 1.5
& 400 a
& S 10
(%] —
200 05
0 ¥ : : : : : 0.0 -t
00 05 1.0 1.5 20 25 30 25 50 75 100 125 130
LOAD CURRENT (AMPS) JUNCTION TEMPERATURE (°C)
ooooo
10 nF
11—
— SINK

PWM
+5V =1 5 10

>
120
DIR
INPUT =——p] 3 6 E P Vg =42V
1 1200 uF

m
BRAKE

“— GROUND

LMD18200

120

L -

10nF L3 SOURCE

_| |_
| P CURRENT SENSE
8
2.7kQ

—_

5 www.national.com/jpn/

0oc8Lain



LMD18200

gobogooooobon

./

O000 (ooooooooogog)

Pin 1(BOOTSTRAP1 00 :000 HOOOOOO 10000
obbbboooooooooo 0o0O0ooo00 (1onF)O Pin 10
2000000000

Pin 20 OUTPUT 1: 000 HOOOOO O 10

Pin 3(DIRECTION O O : Table 10 0 O (IO O OO OUTPUT
10000 OUTPUT 2 (Pin20 10) J00O0OOOOOOOCOO
obooooboooooooooobooo

Pin40BRAKE O[O :Table 100 000000020000
goooooobooooobbooooooooobcooooo
ooooooooooooobooboooo* H» ooooopPwM
00 pin5000000 H» O0ODO0O0O00OOOOOOOOO0O
U0 000ooooo DIRECTION O O (Pin 3) HOOOOOOO
oobooooooopn300Oooo” H» OO0OOOOOOOO
oooooooobooboooooorm300000 L” 00000
gbbO0O0o0boooboooboooboooobodrPin400000
“H ODOoOoopwM OO Pin50O0000 L” 0OO0O0OOOO
ooooooooooooobbooo (bboooHoooooo
oboooooooooooooooboooboboooon (g
0 15smA) 00000000

Pin 5(PWMO O : Table 100 O DO O O (OO0 DIRECTION
gbOO0OpPn3)0000000PWM OO0OO00O0OIDOOOO
gooo

Pin60 00 Vg

Pin 70 GROUND O O :000 0000000000000 O0O
gboooooooooooooooo

Pin 8JCURRENT SENSE O :00000000000O0O
ooooooooo37wAa/Ad00

Pin 90 THERMAL FLAG OO :0000000000000O
ooooooormobO 1450 (00000 )O0OOOO" L
oooooooboobooooboooobcooon 1iro000On
0oooooomoobooopooooon

Pin 100 OUTPUT 2: 000 HOOOOO O 20

+5V
INPUT /. 50% 50% \
0 =t —
— td(on) - td(orr)
3A \
~" 90% 90% " |-
SOURCE
0 [-I-- 107 10% - -\
- Yon) ~— Y(oFF)
0 \-|-- 107 10% - - - f
SINK \ /
- 90% 90% . _|_
3A
3v
SENSE

Pin 110 BOOTSTRAP 200 : 00 HOOOOOO 200
oboboboboooobbooob0 oO0oooodd (10nF) O Pin
oonooooogooo

TABLE 1. Logic Truth Table

Dir Brake

L

Active Output Drivers
Source 1, Sink 2
Sink 1, Source 2
Source 1, Source 2
Source 1, Source 2
Sink 1, Sink 2
NONE

r I I rr I XTI

X I X rr I

I T T r r

gooboooggoo

PwMOOOOO

LMDIg200 00000000 pWMUOUOOOOOOOOOOOO
goooooooooooLMDbigoeotbooo 200 PWM
oooooooooobooo

oooooooooobboo pwMODOOOOODOOOODOO
uoooooboobobooobobobobooooooooobooo
0000000 (Figure 2000 )0 50% 00000000000
pwMOOO0OOO0O0OO0O0O0O0O0O0O0DODDO 10OO00ODOO0GO
goooo ) boobbooboobobobobobooobooood
LMD18200 OO O PWM OO0 DIRECTION O O (Pin 3) OO
ooooopwM OO (Pin5)00000* H" 00000000

www.national.com/jpn/




0000000000 (ooo)

75% DUTY CYCLE 25% DUTY CYCLE

i

AVERAGE LOAD CURRENT
FLOWS FROM OUTPUT 2
TO OUTPUT 1

50% DUTY CYCLE

) J_L
ov —

Vor~Voz OV _| |_
-Vg —
AVERAGE LOAD CURRENT

FLOWS FROM OUTPUT 1
TO OUTPUT 2

DIRECTION
(PIN 3)

AVERAGE LOAD
CURRENT =0

FIGURE 2. Locked Anti-Phase PWM Control

000 /0000000 PWMODOO (ODO)OOO (OO0
oo )ooooooooooodo (Figure 3000 )0 (O
0H)ooooobbooooooooooooooooooooo
gobooooo(oboobboo* v ooo )yooooooo
gooooooooooobobobooooobooboOooOoboOoobb
LMD18200 OO ODIRECTION O O (Pin 3) D 0000 O 00O
goooopwM OO (PpinS) 000000000 OOOODOOCOO
goo

DIRECTION
(PIN 3)
0

, UL U Jerr

v“"v“;Mﬂﬂr ***** T

MEDIUM FAST

5V |

MEDIUM FAST SLOW

MOTOR SPEED:  sLow

AVERAGE CURRENT FLOWS FROM
OUTPUT 2 TO OUTPUT 1

AVERAGE CURRENT FLOWS FROM
OUTPUT 1 TO OUTPUT 2

FIGURE 3. Sign/Magnitude PWM Control

goooooo

gooooooooooboboomoooooooooooooo
0000bo0oboo0oooOoooodon O Directiond Braked OO
OopwMOOOOOOO0OO0O0OO wsO00000000000
gooooboboooooooooobobooboboboboooo
Uooooo soons 0 OO00O0ODO Figure4O O O0OOOOOOO

www.national.com/jpn/

0oc8Lain



LMD18200

0000000000 (ooo)

— <—>500ns

> 500 ns

— ;<—>1ps

;<— >1 ps

FIGURE 4. Transitions in Brake, Direction, or PWM Must Be Separated By At Least 1p sec

goooooobooon

CURRENT SENSEO O (Pin )00 0000 10000000
37vA 0000000000 000000000O000C0COO
gboooooooopngO0D0ODOOODOOODOOOOO
ooooodpin800000O0O0OOSVOOOOOOOOO
oooobooobooooooooooo (oo )yoo 12vOobO

oooooooo(oooobooooooo)oooooooo
pgooooooooboboooooobobooooooooooooo
goooooooooooooooooboooooo

gbooooooobo

THERMAL FLAG O O (Pin 9) D0 O000O00000O00OOOO
gbooobobobobo LMmblg20000b0boouboooon
gbooooooooborOObOOObOOOOOOOOOOOOO
oobooobooobooooooooooooo* g 0oooo
goooobooooooooobobooooooobbooood
goooooooooooobooooooboboobooooboooo
goomooooobobbooboboooomoobbooooooo
goooobobobOoooooooooooooooooooo
omooobooooboooooobo(oobo)yooo 12vOonod

goooooo

oooooooobobbobooooooooboooboooooom
goooooobooooobbobob coobooooboooooo
oo

00000000000 Vg (Pin 6)0 GROUND (Pin 7) 0 [
00000000000000000000000000000
00000000000000000000WFO0000000
00000000000000000000000000000
0000000000000 00000000000000
0000000000000 40V 0000000000000
0000 O P6KE62A 00000 0 00000 (transorb) D0 00
00000000 00000000000000MmMO0000000
00000000000000000000000000000000
00000000000000000000000000000

gobooooooobooooboboobooobobo (ooooo
o0 1A000ooooouF)DO000ooboooooooao
ood

gooo

LMD18200 DO OOO0OO0O0O0OOOOOOOOOO0O0O0
goooboooboobboooobooobooobobooooo
gooobbooobobbobbooobooobobooooboo
ooobooooooooobo (Doooboobo o 10AOb0 OO
oooH)oooooooooobooooboooooooooo
gbooboobooooboboobobbboooboooooooo
obooooooooboboobooboobooboobooo
ooooooooobooobobcoobooooooboooooooo
0ooood (oo vee O ooooo o oooooooo )yood
goooooDoo LMbIg00 0000000000 00000
vobobodoooboooboboobooobobobbooobooboobo
ooobOooooobooooooooboobobooooooooa
goobobooobooboooboboobooooooboooobooo
uboooooooooooboboooooboobbooooooono
obobooooboomooooooobcobooOoo0oobbOvecO
ogoooooooooobooboooooooobooooog
gbooooooooo

oooooooboobooooooooooooooooonoo
ooooooooboooooooooboooooboobogog
googoooooobo 1sAgoooooobboooooooo
obbooooboboooooboobobooooboooboooooo
oooo soow ODOoOooooooooooboooooo
gbooobooo icoboooooobobbooooooo
goboo @Govouo)ooooooboboooobooobooo
goooooooooobobObbboboboboboooooooooo
0 PCB OO 1 0000000CO0O0OOOOOOOOCOO
(Pin 6) 0OOOOOO0DOOOODOOODOOOOO

www.national.com/jpn/




0000000000 (ooo)

goopooboboooooooboobbboooboboogoo
oon

oooom (00oH)Oo pMos DoOoOoooOooooooooo
oooooooooooooooooooobboo svooodoo
goboobooobobOoo@ooooooooomoboooo
ooobobooooooboobboooooboOo0O00nb O Figure
sibobooobobooooboooooooobbobbooOoOooooo
00 44vioooooooooooooooobcooooooo
oooooobooobpoooooooooooooooobboo
o0Ob0O0o0ooos3ckHzDOOOOoooooooooooo
goooooOoOoCoobboboOoOoOoOon 2psb0Ob00n 1kHz
ooooooooooobogoo

+Vg

TO GATE
DRIVE
CIRCUIT

C CHARGE PUMP

GROUND

FIGURE 5. Internal Charge Pump Circuitry

obooooooooooooorMbis2e0000 000000
gooooooobbboboooooooobobobob o oooo
obod200boooboobooooooboboobooooo
gbobocoooooooOoocooooooooooooobo
ooooooooooooooooooobbodoboooood
ooooooobobobooooooooon (Figure ) OO
00 ionFOOOOOOOOCOOOOOOOOOOO0O00OCOO
obbbboooooooooooboooooO 1ons 0 OOOO
000000000s00kHz DO000Ogooobooooooon
god

+ L
|
|
|
|
TO GATE ' PIN 1 0R 11
DRIVE < :
CIRCUIT — . EXTERNAL
— . BOOTSTRAP
—e | CAPACITOR
<
— ! PIN20R 10
— j— [}
— :
|
|
1]

GROUND
FIGURE 6. Bootstrap Circuitry

goooooooo

gooooboooooobobooooboboobooooboooooa
goooooboobooooooboobooooobooooooboooo
UO000LMDIS2000 4000000000O0OOOOOODOOO
goooboooobooobobbbodbbboboboooobooo
ooooooobobooboboooooooooOoOoOooboooooo
oo

uooboobooboboobooboboobooooooooo
oooooooooobooboobobboooooooooooo
oooooooobboobbooobboboooboOooooooooo
gooooooobbooobobooobobbooooobooboo
oobooobooooooOooobboooboobo eAQDOODOOO
oooooooooooooooooo1Ad0oooooooo
O 7ons000000DOO0OOO0OOOO0OCOOOOOOODOO
obobOdob0O0O4A0000000 100ns000

oooooogoodoo
00000000 :

goooooooobobobobooooboooooobooobbo
goooobdobooovoOoboboOooooooooooo
gobooobooooooboooooboboobooobooboooooo
obooobobboooboooooooobooboooooo
goobooooooooooboocOooOoOoDOoLMsssooo
oooooooooooboooobcobooOobobobobobooooooo
ood /o0bob00bboooobooocoboooobog (¢ pWwM
goooor obobobooo)Ho

www.national.com/jpn/

0oc8Lain



LMD18200

MAG.

24 VOLTS
-

>—| LM340LA=12 I
0.22uF ==

000000000000 (ocoo)

T
0.1

A uF

12k
2

1.33 AMP/VOLT

gooooooooooo

oodob bcobobooooooboooobodb o orLMDbD182000
gobobobooooboobooooooooobooLLMss24p00d
00 pwM OOOOOOOOOOO00OOOO0OOOOOOO00OO0
000 Figure 10000000

1
LM393 &
3
+ 4
6
2

10kQ
10kQ

REVERSE

FORWARD

» TIME

+
jL: 330 uFd
24V LMD18200 OR
3 AMP ——0O
DC MOTOR BRAKE
4
10 8 7 _—_L
* 1
_L [ —
I 0.1 [.LF 2ko i
FIGURE 7. Fixed Off-Time Control
DIRECTION FORWARD REVERSE
OUTPUT 1

LA,

MOTOR CURRENT

TIME

» TIME

CONTROLLED BY RC OF LM555N —»{Torr|<—

FIGURE 8. Switching Waveforms

+12v

www.national.com/jpn/

10




000000000000 (ocoo)

DIRECTION CONTROL 12V T0 24V

o miy o

1 1 L 1 L
10ko
15 22 uF | 100 nF 6 220 uf | 1 uf
13 * ,D_ 3 2
3000 10 nF
LM3524D LMD18200

VCURRENT ¢ 1 24V DC MOTOR

ADJUST 2 1) 5 t

+10V 1 _—I— 0.25A TO 3.25A
1

6.19k |

4 7 1% 0.1 puF

FIGURE 9. Locked Anti-Phase Control Regulates Torque

4
»
< yd
S 7
: A
g /
3 2 v
[+'4
[=
(@]
=
4
= /
o

0

0 1 2 3 4 5 6 7 8
VcurreNT pgust (VOLTS)
FIGURE 10. Peak Motor Current
vs Adjustment Voltage

gooo

gooooobobboboooooboooooboboobooo
gooboooboobooooboobobooboboboboo
000000000 Figure 12000000

11 www.national.com/jpn/

0oc8Lain



LMD18200

000000000000 (ocoo)

DIRECTION CONTROL 12V T0 24V

+10V
LI 0
+ 1 +| |
15 10 kO |22;4F |100nF 6 220 #Fl | 1 uF

16

13 |-o 1 2
LM3524D LMD 18200
+10V 1

10 nF

0.25A TO 3.25A
24V DC MOTOR

VCURRENT
ADJUST 5 11

7T

10k 10 nF

ViacH =
1000 RPM/V

5.1k

FIGURE 11. Regulate Velocity with Tachometer Feedback

RPM

2000 /

0 1 2 3 4
Vspgep (VOLTS)

FIGURE 12. Motor Speed vs
Control Voltage

www.national.com/jpn/ 12



O0000 0oooO00OO0 inches (millimeters)

[A]—4~———.7881.010

[20.02%0.25]

®.150%.002
13781 %0.05)

2X 45°X.120%.010 — [$1.015 [0.381@[C[A® ]

£3505%0.251

T — .061%.002
[1.55%0.05]

.421+.005
[10.69+0.12]

6X
.860+.020
[21.84%0.5) O

——

11X .038+.005

.670
(17.02]

.
A G}___&_,_;_»r N

I\ v 3 f_|
11X 816:.002 ' |

[0.97%0.12] ! [
10X 067 l
©[.010 [0.25)@ [C[A®) [B® | [1.7] [¢]. 024 (0. 61@]C] . _-! [1?291

.700%.010
[17.78%0.25]

(.860 )
[21.84]

7° TYP

.41%0.05]

.200
[5.08]

CONTROLLING DIMENSION IS INCH

VALUES IN [ ] ARE MILLIMETERS TA11B (Rev B)

11-Lead TO-220 Power Package (T)
Order Number LMD18200T
NS Package Number TA11B

gooooooooooooob0o0ooooooooooOoOOOoOoO0000ooooooooOoboOoOOObOO0O0O0O0DOoOoOoOooOooOOObOObOb00O
oooooOoOooo0ooO0oo0oOo0boOoO0o0oO0o0ooO0o0oOoO00oOO0O0bOO00O0O0000000000000000 www.national.com O

ooooooo

gogobooobooooooooo

goooooooooo ooooooooooboOoOoOoboObOOObOOObOODOOODOOOObODODODOOOOODOOODODOOOODODOOOODOOO

oooood

1. 00000000000000000(@O00000000000
0o0o0oo0ooooOoooo (wooooOooooooooooo
goomooooooooooooooOoOoOoOOOOOOOOOO
go@mooooooooooooooOoooOooOoOoOOODbODODo
oooooo

2. 0000000 OoO0OO0OO0O0OO0O0OOO0OO0OOO0OOO00n
go000o0om@moooooooooobooooooboobooboooDoo
goooo0ooOooOobo0o0oO0oOoo0oOoOoOoOoOoOoOooObOoOoOonn
00000000000

gboobgooboobgon

00000 00oD00o0o0ooO0oU0oO0O0DDOonesP-9-111C20 O (Customer Products Stewardship Specification)(lCSP-9-111S20 O (Banned
Substances and Materials of Interest Specification) 0 0 0000000 O0O0CSP-9-111S2000000000000000000000O

0000000 ReHSOOOOOODOOOOODO

gooboboobodd

oo obbobobodad

000013500420 0000000 2-17-16 TEL.(03)5639-7300

00000000 /0000000000000000000 www.national.com/jpn/

gboboooobOooooobooooooooooooooooOooooOoooo0oooooooOooOoOoOooooOooooOooonn
gooooobOo0ooDbOoOoo0ooOoO0OooO0ooobooOoOoooooooooo

OOOOH ASS OVE 0028 LAINT




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF004e00530020004400610074006100730068006500650074002075280020ff0800480069006700680020005100750061006c006900740079ff09>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


