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1. Outline

RPG100/RPG100B is an IC that generates physical random bit stream and random numbers at high speeds and
no external components are required. Each random bit is output with the random bit generation clock continuously
and each random number can be read with the high-speed shift clock.Statistical random number generator tests

circuit is built into the chip and

2. Functions

statistical tests for randomness can easily be obtained.

ltem

Explanation

Random bit output

Continuous serial random bits, which are synchronized with the random
bit generation clock, are output from serial data output terminal.

Random number

Serial random bit stream is converted to 16 bits random numbers and are stored

output intemally. The stored random numbers, which can be read with a shift clock, are
output from data bus.
Statistical test A statistical test for randomness [FIPS140-2(Change Notice 1)Statistical
for randomness random number generator tests corresponding] can be obtained. The test data
and test data output | and the judgment of the statistical test can be read. All internally stored random

numbers are cleared when the statistical test is started and random numbers by
which the statistical test for randomness was executed are newly stored. These
random numbers can be used referring to the judgement of the test.

3. Specifications

3-1. Absolute maximum ratings

(VSS=RVSS=0V)

ltem Symbol Rating Unit
Supply voltage VCC VSS-0.5~+4.0 \%
RvVCC RVSS-0.5~+4.0 \Y
Input voltage Vi VSS-0.5~VCC+0.5 V
Output voltage Vo VSS-0.5~VCC+0.5 \Y
Output current lo +14 mA
Power dissipation Pd 300 mwW
Storage temperature Tstg -55~125 °C

3-2. Recommended operation conditions

(VSS=RVSS=0V)

ltem Symbol MIN TYP MAX Unit

Supply voltage VCC 3.0 3.3 36 V

RvVCC 3.0 3.3 3.6 \Y

H level input voltage VIH VCCx0.8 - VCC Vv
L level input voltage VIL VSS - VCCx0.2 Vv
CLK R frequency fr 245 250 255 KHz
CLK_R duty - - 50 - %
Clock input trT 50 - - nS

interdiction time
Hold time of H level trH 50 - - nS
Hold time of L level to 50 - - nS
Width of start pulse twr 50 - - nS
Operating temperature Ta -40 - 85 °C
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3-3. DC characteristics
(VCC=RVCC=3.3+0.3V,VSS=RVSS=0V,Ta=25°C)

ltem Symbol Condition MIN TYP MAX Unit
Supply current ICC | CLK R=250KHz - 2.3 - mA
PSV=H - 0.13 - mA
PSV=H - 1 5 UuA
CLK_R=STOP
H level output voltage VOH | IOH=4mA VCC-0.5 - VCC Vv
L level output voltage VOL | IOL=4mA VVSS - 04 V

3-4. AC characteristics
(VCC=RVCC=3.3+0.3V,VSS=RVSS=0V,Ta=25°C)

ltem Symbol Condition MIN TYP MAX Unit
Data output delay time 1 trs Load 50pF - - 20 nS
Data output delay time 2 to Load 50pF - - 50 nS
Data output delay time 3 ta Load 50pF - - 25 nS
Output enable time tzo Load 50pF - - 18 nS
Output disable time toz - - 6 nS
(Drive OFF time)

Address setup time tsa 20 - - nS
Address hold time tHA 50 - - nS
Chip select setup time tsc 20 - - nS
Chip select hold time tHe 50 - - nS

3-5. Random bit & Random number specifications

ltem Specification
Source of randomness Noise in semiconductors
Stored maximum number of Max 16bitx32
random numbers
Quality of the random bit stream

FIPS 140-2(Change Notice 1) Statistical random number
generator tests corresponding

3-6. Package specifications

Item RPG100 RPG100B
Package dimensional standard Plastic LQFP Plastic BCC
Size of package with leads 9mmx9mm 5mmx5mm
Number of pins 32 pins 32 pins
Lead pitch 0.8mm 0.5mm
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3-7. Pin layout
<RPG100 LQFP Package>
SCcyoYl
O| O| DI D| Dl ol
[aNalalalaNaNON/)
ZZZZZZ0OW
receee >>
RvCC 110 & [ RND_D(6)
RvSS [| ] RND_D(7)
TEST [] 1 RND_D(8)
PSVv [] 1 RND_D(9)
a4 (TOPVEW)  — rNb_b(10)
A0 [ 1 RND_D(11)
OE [] 1 RND_D(12)
cs [ 4 171 RND_D(13)
FX- O ONE S
Nl InOo0s <
TX¥>>255
0o [alal
Z Z
X o
< RPG100B BCC Package>
S ¥CSssce
it fila e fita el tal
Dl DI Dl Dl Dl DI DI DI (7))
Z Z Z Z ZZ Z Z O
¥y rreroeeeg o >
00000004
RND_D(14) | [L] ™ 4 o5~ 1] vee
RND_D(15) | [] (]| RND_D(5)
RNDS | [] (] | RND_D(4)
(TOP VIEW) vcc | [] (BOTTOMVIEW) [] | RND_D(3)
vss | [] (]| RND_D(2)
CLK T | [] S 1 (]| RND_D(1)
/1 CLK R | [] [ ] | RND_D(0)
o J0000000Y
F xr

http://www.fdk.co.jp FDK CORPORATION



HM-RAE106-0812

4. Terminal function explanation

Terminal symbol Terminal name I/O Function explanation
OE Output enable | | Data bus output control signal.
CS Chip select | | Chip enable/disable control signal.

CLK R Random bit | | Random bits are generated with the rising edge of the

generation clock clock.

CLK' T Shift clock || Shift clock to random numbers output, data
selection clock when statistical test data is read and
start pulse when statistical test is started.

A1,A0 Address | | Output data selection to data bus and enabling
address to start statistical test.

PSV Power saving | | If ‘H power saving is enabled. ( 8-2 reference )

RNDS Serial data output O | Random bits that synchronize with the random bits
generation clock are output. When the random bits
generation state flag is‘L'the valid random bits can be
used. If the power saving is enabled the output is'L.

RND_D (15~00) Data bus O | Random numbers and various data are output. When
the random bits generation state flag is ‘L,
valid stored random numbers can be used.
TEST Test | | Connect to the same potential as VSS.
RST Reset I | When'Lreset occurs.
Input a ‘L’ level signal at power-on.
VCC Power supply
RvCC Analog power supply Connect to the same potential as VCC.
VSS GND
RVSS Analog GND Connect to the same potential as VSS.
(Truth tables) X:HorL
CS OE Chip control Data bus Serial data output
H X Disable High impedance Output
L L Enable Data output Output
L H enable High impedance Output
A1 A0 Data in the data bus Shift clock function Serial data output
0 0 Random number Random numbers Output
shift clock
0 1 Action state data Random numbers Output
shift clock
1 0 Statistical test state Start pulse to Statistical Output
data test
1 1 Statistical test data Statistical test data Output
selection clock
http://www.fdk.co.jp FDK CORPORATION
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5. Output data explanation

5-1.Random number

Output bit Output data explanation
b15~b00 16 bits random number can be read continuously up to the number of random
numbers stored.
5-2.Action state data
Output bit Output data explanation
b05~b00 Number of random numbers stored.
b06 Presence of stored random numbers (H:Presence, L:Absence).
b07 Initialization flag (H:Initialized end, L:Initializing).After releasing reset the output
becomes'Luntil 512 CLK R counts and the random bits output are invalid.
b08 Statistical test state (H:Testing, L:Test end).
b09 Random bits generation state flag.(H:Abnormal operation, L:Normal operation).
When the random bits generation circuit is in normal operation mode the flag
is'L.But the flag is'H'when Initializing.
b15~b10 ‘Lfixation.

5-3. Statistical test state data  * timing chart 7-3 and 7-4 references.

Output bit Output data explanation
b05~b00 Statistical test data selection address.

b06 Region of random bits for statistical test.

b07 Statistical test state(H: Testing, L:Test end).

b08 Statistical test result(H:Fail, L:Pass).

* Same as statistical test data00(b15).

b12~b09 Data for test.
b15~b13 Data for test.
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5-4. Statistical test data

*timing chart 7-3 and 7-4 references.

Statistical test data
sele(_lc_t(le(;? (? :t:;ess Output bits Output data explanation
00 (Data 00) b15~b00 Statistical b00:Data 02 judgment b08:Data 10 judgment
test result b01:Data 03 judgment b09:Data 11 judgment
(H:Fail) b02:Data 04 judgment b10:Data 12 judgment
(L:Pass) b03:Data 05 judgment b11:Data 13 judgment
b04:Data 06 judgment b12:Data 14 judgment
b05:Data 07 judgment b13:Data 15 judgment
b06:Data 08 judgment b14:Data 16,17 judgment
b07:Data 09 judgment b15:Total judgment
01 (Data01) b15~b00 | The total number of random bits for statistical test
02 (Data02) b15~b00 The monobit test data (Number of ‘H’ bits)
03 (Data 03) b15~b00 The long runs test data (Maximum number of consecutive bits)
04 (Data 04) b15~b00 The runs test data Number of continuous‘Lbit length 1
05 (Data 05) b15~b00 Number of continuous'H'bit length 1
06 (Data 06) b15~b00 1%} Number of continuous‘L bit length 2
07 (Data07) b15~b00 § Number of continuous'H'bit length 2
08 (Data 08) b15~b00 kel Number of continuous‘L bit length 3
09 (Data09) b15~b00 g Number of continuous'H'bit length 3
10 (Data 10) b15~b00 & Number of continuous‘L bit length 4
11 (Data 11) b15~b00 g Number of continuous'H'bit length 4
12 (Data 12) b15~b00 iE: Number of continuous‘L bit length 5
13 (Data 13) b15~b00 2 Number of continuous'H'bit length 5
14 (Data 14) b15~b00 € Number of continuous’Lbit length 6 <
15 (Data 15) b15~b00 S Number of continuous'H'bit length 6 <
16 (Data 16) b15~b00 5 The poker test data Calculated value ( DIfC Y) | Lowbits
17 (Data 17) b15~b00 s *f(i)is Data 18-33. High bits
18 (Data 18) b15~b00 ) Number of 4bits value‘00’
19 (Data 19) b15~b00 g Number of 4bits value'01’
20 (Data 20) b15~b00 ) Number of 4bits value'02’
21 (Data21) b15~b00 3 Number of 4bits value'03’
22 (Data22) b15~b00 g Number of 4bits value'04’
23 (Data 23) b15~b00 o Number of 4bits value‘05’
24 (Data 24) b15~b00 S Number of 4bits value‘06’
25 (Data 25) b15~b00 6 Number of 4bits value‘07’
26 (Data 26) b15~b00 § Number of 4bits value‘08’
27 (Data27) b15~b00 g Number of 4bits value'09’
28 (Data 28) b15~b00 (‘,_) Number of 4bits value*10’
29 (Data29) b15~b00 % Number of 4bits value11’
30 (Data30) b15~b00 Number of 4bits value‘12’
31 (Data31) b15~b00 Number of 4bits value‘13’
32 (Data 32) b15~b00 Number of 4bits value‘14’
33 (Data 33) b15~b00 Number of 4bits value'15’
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6. Block diagram

Random bits Random bits Output] .
> —>
Generation Buffer Random bits
circuit - output
" o> CSenal t(? par‘aIIeI‘ > Random nu.mbtlars >
onversion circuit Holding circuit
A A
CLK_R i ) selector =]ty Data bus
Buffer
L) Stati§tic§I test Test data > :
circuit
A
A0,A1 : f T
CLK T o CLK T > Counter
CS c(i)rrc]:uri(: Output control
OE —»|
7. Timing chart
7-1. Random bits output (RST=H,PSV=TEST=L )
fr
! !
ClkR_4 [+ [ 14 4L 4 I
[}
—>:—:n<— trs
CLK T !
|
U
RNDS X X X SR X X X
Random n:umber t (b15) (b14) (b13) (b01) (b00) | (b15) (b14)
|
E<— Each 16bit sequence is held as a random number >l

7-2. Random numbers output ( RST=H,TEST=0OE=CS=A0=A1=L)
*Possible to read continuously up to the number of random numbers stored

CLKR 4 | 4 |
CLK.T___| f I S I N D
: : trRT (CLK_T input interdiction) tm ‘E $ i’ tn
RNDS ) A
et e to
RN DﬁD X Random number 1 X 2 X 3

Note:Data Bus use

16bits random number is stored to a register of 32 steps in the IC by CLK_R,and can be read continuously up to the
number of random numbers stored .

You can check a number stored to inside register by setting an address A1=0, A0=1,and is output then by b05 - b00 of
RND_D.
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Random number data are stored by inside register, you change an address to A1=0, AO=0 next step.

Then the random number is output, Please use these data for RND_D.

Please input CLK_T which subtracted 1 than the number of random number stored, all the random numbers are output.
When you input CLK_T of the number same as the number of random number stored by mistake, '0000000000000000'
random number data is output. Therefore, please be careful.

Checked Number of random numbers stored and the random number output
(RST=H,TEST=0OE=CE-=L)

Address >< A1=0,A0=1 >< A1=0,A0=0
A1,A0 (Action state) (Random number)
Shift clock ,—I ,—I ’—\—
CLK_ T
Data bus >< b05-b00 Random number0><Random number1><Random number2><Random number3
RND_D (Number of random numbers ><

stored)

7-3. Statistical test (RST=A1=H,PSV=TEST=0E=CS=A0=L )

ClkrR_f L4 L4 L4 L4 14145
1 2 3 4 5 6

20003 20004 20020 20021

]
CLK T £ i !
i i twr Notei) CLK_T ir.1put interdictiqn(Therg is a possibility that thg statistical i i
| est operation becomes impossible when the CLK_T is input.) ! |
L 1 2 20000 ! '
RNDS X XXX O - - DC C- - j
Start Iof test e Random bits I H
| for statistical test ! |
RND_D X 00 i i i
(bit00-05) : i l
RND_D !
(bit06) !
RND_D
(bit07)
RND_D Y X Result
(bit08)

7-4. Statistical test data output ( RST=H,TEST=0OE=CS=L )

CLK T, o e i
P
[Statistical test data] ! tro
(A1=H,A0=H) !
RND_D Data00 X Data01 X Data02 X Data03 X -+« « - X pata3s ¥ Dataco X Data01 X
|
|
[Statistical test data selection address]:
(A1=H,A0=L) |
RND D oo X o X 02 X 03 X D D D G |
(bit00-05)

http://www.fdk.co.jp FDK CORPORATION



HM-RAE106-0812

7-5. Output enable / disable time 1(CS=L)

OE
RND_D — T
9:—:@ to 9:—:@ toz

7-6. Output enable / disable time 2(OE=L)

cs
RND_D — D
et e tor

7-7. Data output delay time (CS=0OE=L)

A1,A0

RND_D

 E Sy

-
>

-><

7-8. Address setup / hold time

A1,A0 ' X
[} [}
CLK_T ) | L
[} ] [}
tsa ’: # :‘ tha
7-9. Chip select setup / hold time
CS
| i
CLK_T L4 i L
tsc——+ i thc

8. Reference material

8-1. FIPS 140-2 (Change Notice1) Statistical random number generator tests

(1) The monobit test

X denotes the number of Hbits in a 20,000 random bits stream. The test is passed if 9,725 < X < 10,275.
Ifitis “9,725 O XO 10,275", the judgment of this product is pass.

(2) The long runs test

X denotes the maximum number of consecutive bits of either all'Hor all'Lin a 20,000 random bits stream. The
test is passed if X < 26.
The judgment of this product is also the same.
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(3) The runs test

Xi denotes the number of consecutive bits of same kind of length i (1 <i < 6) in a 20,000 random bits stream. If i = 6
considered to be of i = 6. The test is passed if the Xi lies within the specified required intervals in the table given below. This

must hold for both'H's and'Ls.  The judgment of this product is also the same.

Length of Run Required Interval
1 2,315<X1<2,685
2 1,114 < X2<1,386
3 527 <X3<723
4 240<X4<384
5 103 < X5<209
6= 103 < X6<209
(4) The poker test

Divide the 20,000 random bits stream into 5,000 consecutive four bits segments. Let f(i) be the number of

occurrences of the ith (0 <i < 15) type of four bits segment.
Evaluate the following :

X=(16/5000) * (E[f( i)I?) - 5000
i=0

The testis passed if 2.16 < X <46.17.
Let modify the inequality.

15
1,563,175 < X [f(i )’ < 1,576,928
i=0

The poker test is judged from this inequality.

15
Ifitis“ 1,563,175 0 2 [f(i)]2 0 1,576,928, the judgment of this product is pass.
i=0
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8-2. Notes when power saving (PSV) is used

The power saving is a function to stop the internal random bit generation circuit operation, and to reduce the
power supply current. The following attention is necessary to use the power saving so that an internal random bit
generation circuit stops when changing to the power saving mode.

(1) Power saving mode and mode release
The power saving mode and the mode release are executed by the following sequences.

[Power saving mode] Check the store of 32 random numbers o Psv=H |, CLK Ris input
RND_DO05=H (A0=1,A1=0) <more than one clock>
[Power saving mode release] | PSV=L |—» CLK Risinput
<more than one clock>

(2) PSV input after releasing reset
After releasing reset, the first section of 1024 clocks (CLK_R) period is used for initialization and to store first
32(16bitx32) random numbers. If PSV=H in this section, the random bit generation stops, and the stored random
numbers become"0".Please execute the power saving mode after inputting 1024 clocks.

RESET

CLK_R K o
1

RND_D05

(A0=1,A1=0)
PSV | H can be input.

1024

(3) Random numbers reading when power saving (CLK_T input with A1=0)
When random numbers are read, random numbers are automatically added only as for the read amount.There
is a possibility that "0" is stored because the random bit generation stops at PSV=H when random numbers are
read other than the undermentioned sequences.Please avoid the reading of random numbers other than the
undermentioned sequences.

[Sequence 1]

| [Reset release] |—> [Check the store of random numbers]] | [Power saving] _ |[Power saving release]
> RND_D05=H (A0=1,A1=0) - PSV=H - PSV=L
v )
[Clock stop] [Clock start]
CLK_R=STOP g CLK_R=START

When you stop clock {

[Random numbers reading]|
CLK_T input R

[Sequence 2]

| [Reset release] |—> [Check the store of random numbers]] | [Power saving] o [Clock stop]
> RND_DO05=H (A0=1,A1=0) PSV=H CLK_R=STOP

[Clock start] __|[Power saving release]| . |[Random numbers reading]
CLK_R=START PSV=L CLK_T input

<

http://www.fdk.co.jp FDK CORPORATION




<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


