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24AA128/24L.C128
128K 1°C™ CMOS Serial EEPROM

Device Selection Table

Part Vce Max. Clock Temp.
Number Range Frequency | Ranges
24AA128 | 1.8-55V | 400 kHz® [
24LC128 | 2.5-5.5V 400 kHz I

ACmeasurementconditions:

2-wire serial interface, 12C™ compatible
Cascadable up to eight devices
Schmitt Trigger inputs for noise suppression

Output slope control to eliminate ground bounce
400 kHz clock compatibility

 Single supply voltage and high speed:
-1 MHz

Self-timed erase/write cycle
64-byte page write buffer <adjust per device>
Hardware write-protect

ESD protection >4000V

More than 1 million erase/write cycles

Description:
The 24AA128/24L.C128/

(24XX128*) is a 16K x 8 (128 Kbit) Serial
Electrically Erasable PROM (EEPROM), capable of
operation across a broad voltage range (1.7V to 5.5V).
It has been developed for advanced, low-power
applications such as personal communications or data
acquisition. This device also has a page write capabil-
ity of up to 64 bytes of data. This device is capable of
both random and sequential reads up to the 128K
boundary. Functional address lines allow up to eight
devices on the same bus, for up to 1 Mbit address
space. This device is available in the standard 8-pin
plastic DIP, SOIC (3.90 mm and 5.28 mm), TSSOP,
MSOP and DFN packages.

Block Diagram

8-lead PDIP 8-lead SOP

B-lead TSSOP

» Data retention > 200 years s [ - s[Jvee a0 [[1© s[ Jvec a0 [1°© 5[] vee
» Factory programming available a1 [z e ] w a1 [|2 e[ Jw m [ e[ ] w
« Packages include 8-lead PDIP, SOIC, TSSOP, w2 [ Osa s s s a2 [ 7[dse
and MSOP packages G [ |4 s |soh G [ |4 s[Jsoa a0 [ |4 8| |soa
Examples
s = FED TiERE =EEK
244 A1258-T/P-TUDI DIFS 24AA128-1/F 1.8-5.5 2.7V
24448128T-T /5N-TTDI SOPS 24441281 /5N 1.8-5. 5 2.7V
24A4128T-T/5T-TUDI TSS0FPS 24AA128 1.8-5. 5 2.7
241 C123-T/P-TUDT DIFPR 24LC128-1/F 1.8-5. 5
24LC128T-T /SN-TTUDI SOFPS 24LC1 28T /5N 1.8-5. 5
24LC128T-T/5T-TUDI TS50FS 24LC128 1.8-5. 5
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Pin Descriptions

_ PinName | Type | Functions

A0-A2 I Address Inputs
SDA [/O&Open-drain Serial Data
SCL I Serial Clock Input
WP I Write Protect
GND P Ground
Vec P Power Supply
Table 1
Block Diagram
vee —p
GND —P»
wp
sCL —@————p
SDA ——@—P |
s EN HIGH VOLTAGE
! ° : SERIALCONTROL | _ PUMP/TIMING
LOGIC
W +
l ‘ comp T | DATA RECOVERY |
r—) LOAD INC ¢ #
A0 | ¢ | | Yy A
Al PN S M EEPROM
A2
A 4
I
e
I DIN : DOUT/ACKNOWLEDGE
|
| DOUT
[

DEVICE/PAGE ADDRESSES (A2, A1 and A0): The A2, A1 and AO pins are device address inputs that are
hard wire for the 24L.C128/24AA128. Eight 128K devices may be addressed on a single bus system
(device

addressing is discussed in detail under the Device Addressing section).

SERIAL DATA (SDA): The SDA pin is bi-directional for serial data transfer. This pin is open-drain driven

and may be wire-ORed with any number of other open-drain or open- collector devices.

SERIAL CLOCK (SCL): The SCL input is used to positive edge clock data into each EEPROM device and

negative edge clock data out of each device.

WRITE PROTECT (WP): The 24LC128/24AA128has a Write Protect pin that provides hardware data

(GND). When the Write Protection pin is connected to Vcc, the write protection feature is enabled 2-16
and operates as
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shown in the following Table 2.

At VCC Full(128K)Array

At GND Normal Read/Write Operations
Table2

Functional Description
1. Memory Organization

241.C128/24AA128, 128K SERIAL EEPROM: Internally organized with 256 pages of 64 bytes each,
the 128K requires a 14-bit data word address for random word addressing.

2. Device Operation

CLOCK and DATA TRANSITIONS: The SDA pin is normally pulled high with an external device. Data on
the SDA pin may change only during SCL low time periods (see Figure 1). Data changes during SCL
high periods will indicate a start or stop condition as defined below.

START CONDITION: A high-to-low transition of SDA with SCL high is a start condition which must
precede any other command (see Figure 2).

STOP CONDITION: A low-to-high transition of SDA with SCL high is a stop condition. After a read
sequence, the stop command will place the EEPROM in a standby power mode (see Figure 2).

ACKNOWLEDGE: All addresses and data words are serially transmitted to and from the EEPROM in 8-bit
words. The EEPROM sends a "0" to acknowledge that it has received each word. This happens during

the ninth clock cycle.

STANDBY MODE: The 24LC128/24AA128features a low-power standby mode which is enabled: (a)
upon power-up and (b) afer the receipt of the STOP bit and the completion of any internal operations

MEMORY RESET: After an interruption in protocol, power loss or system reset, any two-wire part can

be reset by following these steps:
1. Clock up to 9 cycles.
2. Look for SDA high in each cycle while SCL is high.

3. Create a start condition

WwWwW.SZTDBDT . COM
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Figure 1. Data Validity
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Figure 2. Start and Stop Definition
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241.C128/24AA128 128K bits (16,384x8)

3. Device Addressing

The 128K EEPROM devices all require an 8-bit device address word following a start condition to
enable the chip for a read or write operation (see Figure 4)

The device address word consists of a mandatory "1", "0" sequence for the first four most
significant bits as shown. This is common to all the Serial EEPROM devices.

The 128K EEPROM uses A2, Al and AO device address bits to allow as much as eight devices on the
same bus. These 3 bits must be compared to their corresonding hardwired input pins. The A2, Al
and AO pins use an internal proprietary circuit that biases them to a logic low condition if the pins
are allowed to float.

The eighth bit of the device address is the read/write operation select bit. A read operation is

initiated if this bit is high and a write operation is initiated if this bit is low.

Upon a compare of the device address, the EEPROM will output a "0". If a compare is not made, the

chip will return to a standby state.

DATA SECURITY: The 24LC128/24AA128has a hardware data protection scheme that allows the
user to write protect the entire memory when the WP pin is at VCC.

4. Write Operations

BYTE WRITE: A write operation requires an 8-bit data word address following the device address
word and acknowledgment. Upon receipt of this address, the EEPROM will again respond with a "0"
and then clock in the first 8-bit data word. Following receipt of the 8-bit data word, the EEPROM
will output a "0" and the addressing device, such as a microcontroller, must terminate the write
sequence with a stop condition. At this time the EEPROM enters an internally timed write cycle, tWR,
to the nonvolatile memory. All inputs are disabled during this write cycle and the EEPROM will not

respond until the write is complete (see Figure 5).

PAGE WRITE: The 128K EEPROM is capable of an 64-byte page writes. A page write is initiated the
same as a byte write, but the microcontroller does not send a stop condition after the first data
word is clocked in. Instead, after the EEPROM acknowledges receipt of the first data word, the
microcontroller can transmit up to 63 more data words. The EEPROM will respond with a “0” after
each data word received. The microcontroller must terminate the page write sequence with a stop
condition (see Figure 6).

The data word address lower six bits are internally incremented following the receipt of each data
word. The higher data word address bits are not incremented, retaining the memory page row
location. When the word address, internally generated, reaches the page boundary, the following
byte is placed at the beginning of the same page. If more than 64data words are transmitted to the
EEPROM, the data word address will “roll over” and previous data will be overwritten.

ACKNOWLEDGE POLLING: Once the internally timed write cycle has started and the EEPROM inputs
are disabled, acknowledge polling can be initiated. This involves sending a start condition followed
by the device address word. The read/write bit is representative of the operation desired. Only if the
internal write cycle has completed will the EEPROM respond with a "0", allowing the read or write

Www.SZTDBDT . COM
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sequence to continue.
5. Read Operations

Read operations are initiated the same way as write operations with the exception that the
read/write select bit in the device address word is set to "1". There are three read operations:
current address read, random address read and sequential read.

CURRENT ADDRESS READ: The internal data word address counter maintains the last address
accessed during the last read or write operation, incremented by one. This address stays valid
between operations as long as the chip power is maintained. The address "roll over" during read is
from the last byte of the last memory page to the first byte of the first page. The address "roll

over" during write is from the last byte of the current page to the first byte of the same page.

Once the device address with the read/write select bit set to "1" is clocked in and acknowledged by
the EEPROM, the current address data word is serially clocked out. The microcontroller does not

respond with an input "0" but does generate a following stop condition (see Figure 7).

RANDOM READ: A random read requires a "dummy" byte write sequence to load in the data word
address. Once the device address word and data word address are clocked in and acknowledged by
the EEPROM, the microcontroller must generate another start condition. The microcontroller now
initiates a current address read by sending a device address with the read/write select bit high. The
EEPROM acknowledges the device address and serially clocks out the data word. The
microcontroller does not respond with a "0" but does generate a following stop condition (see
Figure 8)

SEQUENTIAL READ: Sequential reads are initiated by either a current address read or a random
address read. After the microcontroller receives a data word, it responds with an acknowledge. As
long as the EEPROM receives an acknowledge, it will continue to increment the data word address
and serially clock out sequential data words. When the memory address limit is reached, the data
word address will "roll over" and the sequential read will continue. The sequential read operation is
terminated when the microcontroller does not respond with a "0" but does generate a following
stop condition (see Figure 9).

Figure 4: Device Address

MSB LSB

1 0 1 0 0 0 0 R/W

Figure 5: Byte Write
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S W
T DEVICE R '?'
A | FIRST WORD SECOND WORD
R ADDRESS T ADDRESS ADDRESS DATA 0
T E P
SDA [ *\*HHH FTTTTT H
LINE || LT LT LT
M LRA LA LA LA
S s/ cC SC SC SC
B B WK B K B K B K
Note.1*=DON'T'T CARE bits
Figure 6: Page Write
S W
T DEVICE R '?'
A | FIRST WORD SECOND WORD
R ADDRESS L ADDRESS ADDRESS DATA(n) DATA(n+1) DATA(n+1) S
T E
SDA [ \*HHH FTTTTT FTTTTT FTTTTT] /(/H
LINE || LT LT LT RN FEEEEN
M LRA LA LA A A A
S s/ cC SC SC (3 C (3
B B WK B K B K K K K
Note.1*=DON'T CARE bits
Figure 7: Current Address Read
s R s
A DEVICE E T
R ADDRESS A DATA o
T D P
SDA [ FTTTTT U
LINE || LI L
M LRA NO
S s/cC ACK
B BWK
Figure 8: Random Read
S
T R T R s
A DEVICE | 1st,2nd WORD A DEVICE
R ADDRESS T ADDRESS R ADDRESS g DATA(n) CP)
T E
T
SDA [ *H [ U
LINE || LT || L]
M LRA LA A
s sic sc c o
B B WK B K K
\

DUMMY WRITE
Note.1*=DON'T CARE bits
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Figure 9: Sequential Read
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R S
DEVICE E T
ADDRESS A DATA(n) DATA(n+1) DATA(n+2) DATA(N+x) o)
D P
SDA“W FTTTTT] [TTTTT U
e L e P
R A A A A NO
!/ C C C C
WK K K K ACK
Electrical Characteristics
Absolute Maximum Stress Ratings : ® Comments:
® DC Supply Voltage . ....... -0.3V to +6.5V Stresses above those listed under "Absolute
® Input / Output Voltage. . . . . .. GND-0.3V to Maximum Ratings" may cause permanent
VCC+0.3V damage to this device. These are stress ratings
® Operating Ambient Temperature......-40°C to only. Functional operation of this device at
+85°C these or any other conditions above those
® Storage Temperature...... -65°C to +150°C indicated in the operational sections of this

Www.SZTDBDT . COM

specification is not implied or intended.
Exposure to the absolute maximum rating
conditions for extended periods may affect
device reliability.
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Applicable over recommended operating range from: TA = -40°C to +85°C, VCC = +1.7V to +5.5V

241.C128/24AA128 128K bits (16,384 x8)

DC Electrical Characteristics

(unless otherwise noted)

ST S i Ui Conien

Supply Voltage Vca 17

Supply Voltage Ve 25 - 55 \Y -

Supply Voltage Vees 2.7 - 5.5 \Y -

Supply Voltage \ee 45 - 55 v -

Supply Current VCC=5.0V Icar - 04 1.0 mA READ at 400KHZ
Supply Current VCC=5.0V Icc2 - 2.0 3.0 mA WRITE at 400KHZ
Supply Current VCC=1.7V Ise1 - 0.6 1.0 pA Vin=Vcc or Vss
Supply Current VCC=2.5V Ise2 - 1.0 2.0 pA Vin=Vcc or Vss
Supply Current VCC=2.7V Ises - 1.0 20 pA Vin=Vcc or Vss
Supply Current VCC=5.0V Isp4 - 2.0 5.0 pA Vin=Vcc or Vss
Input Leakage Current I - 0.10 3.0 pA Vin=Vcc or Vss
Output Leakage Current Iio - 0.05 3.0 pA Vour=Vcc or Vss
Input Low Level Vi -0.3 - Veex03  V Vce=1.8V to 5.5V
Input High Level Vi Veex07 - Vee#03 '  V Vce=1.8V to 5.5V
Input Low Level Vie2 -0.3 - Veex0.2  V Vee=1.7V
Input High Level V2 Veex0.7 - Veet03 'V Vee=1.7V
Output Low Level VCC=5.0V Vous - - 04 V Io.=3.0mA
Output Low Level VCC=3.0V VoL - - 0.4 V Io.=2.1mA
Output Low Level VCC=1.7V Vou - - 0.2 \Y Iot=0.15mA

Pin Capacitance

Applicable over recommended operating range from TA = 25°C, f = 1.0 MHz, VCC = +1.7V

pronai sl i1 er it Codion

Input/Output Capacitance(SDA) Cvo : pF Vio=0V
Input Capacitance(A0,A1,A2,SCL) Cin - - 6 pF Vin=0V

Www.SZTDBDT . COM 518
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241.C128/24AA128 128K bits (16,384 %8)
AC Electrical Characteristics

Applicable over recommended operating range from TA = -40°C to +85°C, VCC = +1.7V to +5.5V, CL
= 1 TTL Gate and 100 pF (unless otherwise noted)

5 : Svmbol 1.7V<Vcc < 2 5\ 2.5V<Vcc < 5.5V Unit
arameter mpo nits
/ -

Clock Frequency,SCL fsc - 400 - - 1000 KHZ
Clock Pulse Width Low tlow 1.2 - - 0.6 - - us
Clock Pulse Width High thiGH 0.6 - - 04 - - Hs
Noise Suppression Time tr - - 50 - - 50 ns
Clock Low to Data Out Valid taa 0.1 - 09 005 - 0.9 HS
Iremb b - -
Start Hold Time tHD:sTA 0.6 - - 025 - - us
Start Setup Time tsuDAT 0.6 - - 025 - - us
Data In Hold Time tHD:DAT 0 - - 0 - - us
Data in Setup Time tsuDAT 100 - - 100 - - ns
Input Rise Time(1) tr - - 0.3 - - 0.3 us
Input Fall Time(1) tr - - 300 - - 300 us
Stop Setup Time tsusto 0.6 - - 025 - - Hs
Data Out Hold Time tow 50 - - 50 - - ns
Write Cycle Time twr - 33 5 - 33 5 ms
5.0V,25°C,Byte Mode(1) Endurance 1M - - - - - Write Cycle

Note:
1. This parameter is characterized and is not 100% tested.

2. ACmeasurement conditions:

RL (connects to VCC): 1.3 k (2.5V, 5V), 10 k (1.7V) Input pulse voltages: 0.3 VCC to 0.7 VCC
Input rise and fall time: 50 ns

Input and output timing reference voltages: 0.5 VCC

The value of RL should be concerned according to the actual loading on the user's system.

10-16
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241.C128/24AA128 128K bits (16,384 x8)
Bus Timing

Figure 10: SCL: Serial Clock, SDA: Serial Data I/O
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Figure 11: SCL: Serial Clock, SDA: Serial Data I/O
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Note:

The write cycle time tWR is the time from a valid stop condition of a write sequence to the end of the internal

clear/write cycle.
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Package Information

PDIP Outline Dimensions

My b
(
M hr B A c i i
. A —>
Top View
End View

COMMON DIMENSIONS
(Unit of Measure=inches)

SYMBOL MIN NOM MAX NOTE
<—E} > A 0.210 2

= | ¢ [aAZA A2 0.115 | 0.130 | 0.195
A b 0.014 [ 0.018 [ 0.022 5
| b2 0.045 | 0.060 [ 0.070 6
— Vv b3 0.030 [ 0.039 [ 0.045 6

J_ M c 0.008 [ 0.010 | 0.014
B3 L D 0.355 | 0.365 | 0.400 3
Lo - X D1 0.005 3
. E 0.300 [ 0.310 [ 0.325 4
El 0.240 [ 0.250 [ 0.280 3

Side View e 0. 100BSC

A 0. 300BSC 4
L 0.115 [ 0.130 [ 0.150 2

Note:

1. This drawing is for general information only; refer to JEDEC Drawing MS-001, Variation BA for additional
information.

2. Dimensions A and L are measured with the package seated in JEDEC seating plane Gauge GS-3.

3. D, D1 and E1 dimensions do not include mold Flash or protrusions. Mold Flash or protrusions shall not
exceed 0.010 inch.

4. E and eA measured with the leads constrained to be perpendicular to datum.
5. Pointed or rounded lead tips are preferred to ease insertion.

6. b2 and b3 maximum dimensions do not include Dambar protrusions. Dambar protrusions shall not exceed
0.010 (0.25 mm).

12-16
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241.C128/24AA128 128K bits (16,384 x8)
SOP

5 A HE I

SRR S

COMMON DIMENSIONS
(Unit of Measure=mm)

e e —> [*— B 4 A SYMBOL |  MIN NOM MAX NOTE
( \ A L. 35 - 1. 75
@ Al 0.10 - 0.25

J—LH—U—ED_ —t— b 0.31 - 0.51
7 C 0.17 - 0.25
— ™ D 4. 80 = 5.00
El 3.81 - 3.99
E 5.79 - 6. 20
e 1. 27BSC
L 0.40 - 1. 27
[0 0” - 8”

13-16
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TSSOP
3 2 1
i —
E1 |E
L1
{J {J LJ LJ y End\/ie&?h
N i1
' L
Top View COMMON DIMENSIONS
Unit of Measure=mm
b — - A
vV SYMBOL | MIN NOM MAX NOTE
( ) D 5.90__| 3.00_ | 3.10 2.5
I E 6. 40BSC
o e e . El 430 | 4.40 [ 4.50 3.5
A2 A B - 1. 20
A2 0. 80 1,00 1.05
b 0.19 - 0. 30 4
D e 0. 65BSC
L 0.45 | 0.60 [ 0.75
Side View L1 1. O0REF
WEB
(€H)
@) 3)
4)
®)
14-16

WwWw.SZTDBDT . COM




	24AA128/24LC128/24FC128
	Device Selection Table�
	2: 400�kHz for Vcc < 2.5V.
	Features:
	Description:
	Block Diagram�
	Package Types�

	1.0 Electrical Characteristics
	Absolute Maximum Ratings(†)
	TABLE 1-1: DC Characteristics�
	TABLE 1-2: AC Characteristics�
	Note 1: Not 100% tested. Cb = total capacitance of one bus line in pF.
	2: As a transmitter, the device must provide an internal minimum delay time to bridge the undefin...
	3: The combined Tsp and Vhys specifications are due to new Schmitt Trigger inputs, which provide ...
	4: This parameter is not tested but ensured by characterization. For endurance estimates in a spe...
	FIGURE 1-1: Bus Timing Data�



	2.0 Pin Descriptions
	TABLE 2-1: Pin Function Table�
	2.1 A0, A1, A2 Chip Address Inputs
	2.2 Serial Data (SDA)
	2.3 Serial Clock (SCL)
	2.4 Write-Protect (WP)

	3.0 Functional Description
	4.0 Bus Characteristics
	4.1 Bus Not Busy (A)
	4.2 Start Data Transfer (B)
	4.3 Stop Data Transfer (C)
	4.4 Data Valid (D)
	4.5 Acknowledge
	FIGURE 4-1: Data Transfer Sequence on the Serial Bus�
	FIGURE 4-2: Acknowledge Timing�


	5.0 Device Addressing
	FIGURE 5-1: Control Byte Format�
	5.1 Contiguous Addressing Across Multiple Devices
	FIGURE 5-2: Address Sequence Bit Assignments�


	6.0 Write Operations
	6.1 Byte Write
	6.2 Page Write
	6.3 Write Protection
	FIGURE 6-1: Byte Write�
	FIGURE 6-2: Page Write�


	7.0 Acknowledge Polling
	FIGURE 7-1: Acknowledge Polling Flow�

	8.0 Read Operation
	8.1 Current Address Read
	FIGURE 8-1: Current Address Read�

	8.2 Random Read
	8.3 Sequential Read
	FIGURE 8-2: Random Read�
	FIGURE 8-3: Sequential Read�


	9.0 Packaging Information
	9.1 Package Marking Information
	Package Marking Information (Continued)�

	Appendix A: Revision History
	Revision L
	Revision M
	Revision N
	Revision P


	Trademarks
	Worldwide Sales and Service


<<
  /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
    /3Of9Barcode
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /Arnprior
    /BaskOldFace
    /Batang
    /Bauhaus93
    /Baveuse
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /Berylium
    /Berylium-BoldItalic
    /BlackadderITC-Regular
    /BlueHighway
    /BlueHighway-Bold
    /BlueHighwayCondensed
    /BlueHighwayDType
    /BlueHighwayLinocut
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /BurnstownDam
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /CarbonBlock
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CreditValley
    /CreditValley-Bold
    /CreditValley-BoldItalic
    /CreditValley-Italic
    /CurlzMT
    /EarwigFactory
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookItalic
    /FranklinGothic-BookOblique
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiItalic
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyItalic
    /FranklinGothic-HeavyOblique
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItal
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HandelGothicEFBold
    /HandelGothicEFMedium
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HurryUp
    /Impact
    /ImprintMT-Shadow
    /INCONTROL
    /InformalRoman-Regular
    /ITCFranklinGothicStd-Book
    /ITCFranklinGothicStd-BookIt
    /ITCFranklinGothicStd-Demi
    /ITCFranklinGothicStd-DemiIt
    /ITCFranklinGothicStd-Hvy
    /ITCFranklinGothicStd-HvyIt
    /ITCFranklinGothicStd-Med
    /ITCFranklinGothicStd-MedIt
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kredit
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MaturaMTScriptCapitals
    /MICROCHIP
    /MicrosoftSansSerif
    /MinyaNouvelle
    /MinyaNouvelleBold
    /MinyaNouvelleBoldItalic
    /MinyaNouvelleItalic
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MS-Mincho
    /MSOutlook
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MVBoli
    /Neuropol
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PlanetBenson2
    /Playbill
    /PoorRichard-Regular
    /Pristina-Regular
    /Pupcat
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SnapITC-Regular
    /Stencil
    /Stereofidelic
    /SybilGreen
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Teen
    /Teen-Bold
    /Teen-BoldItalic
    /Teen-Italic
    /TeenLight
    /TeenLight-Italic
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /VelvendaCooler
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Waker
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /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


