
MK 2500 P 
MK 2600 P

4096-BIT

MOS Read-Only Memory mOSTEK
Read  O n ly  
Memories

FEATURES

□ High-speed, static operation — 400 nsec, typical access 
time

□ Active input pull-ups provide worst-case TTL compatibility
□ Push-pull outputs provide three output states: one, zero, 

and open
□ Ion-implantation for constant current loads and lower 

power
□ Standard power supplies: +5V, —12V
□ MK 2500 P is pin-for-pin replacement for National 5232
□ MK 2600 P is pin-for-pin replacement for Fairchild 3514

DESCRIPTION
The MK 2500 P and MK 2600 P 
series of TTL/D TL compatible 
MOS read-only m em ories 
(ROMs) are designed to store 
4096 bits of information by 
programming one mask pat
tern. The word and bit organi
zation of these ROM series is 
either 512W X 8B or 1024W X 
4B.
The MK 2500/2600 P series 
has push-pull outputs that can 
be in one of three states: 
logic one, logic zero, or open 
or unselected state. This, plus 
the programmable Chip Se
lects, enables the use of sev

PIN CONNECTIONS

MK 2500 P

MODE CONTROL 
CHIP SELECT 1 
CHIP SELECT 2 

CHIP SELECT 3 /A 10  
A1 
A2 
A3 
A4 
A5 
A6 
A7

1 c • □  24 V ll
2 C □  23 Vgg

3 C □  22 B8
4 C □  21 B7
5 1= □  20 B6
6 C 3  19 B5
7 C □  18 B4
8 C □  17 B3
9 C □  16 B2

10 c □  15 B1
11 c □  14 A9
12 C □  13 A8

eral ROMS in parallel with no 
external components. Since 
the ROM is a static device, no 
clocks are required, making 
the MK 2500/2600 P series of 
ROMS very versatile and easy 
to use.
Low threshold-voltage proc
essing, utilizing ion-implanta
tion, is used with P-channel, 
enhancement-mode MOS tech
nology to provide direct input/ 
output interfacing with TTL  
and DTL logic families. All in
puts are protected to prevent 
damage from static charge 
accumulation.

MK 2600 P

Vgg

CHIP SELECT 2 
CHIP SELECT 3 

B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8

Vss
CHIP SELECT 1
CHIP SELECT 0/A 10
A1
A2
A3
A4
A5
A6
A7
A8
A9

FUNCTIONAL DIAGRAMS

CS2
CS3

MK 2600 P
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ABSOLUTE MAXIMUM RATINGS
Voltage on Any Terminal Relative to Vss (except VGG) ........................... +0.3V to -10V
Voltage on VGG Terminal Relative to Vss............................................... +0.3V to -20V
Operating Temperature Range (Ambient)............................................... 0°C to +70°C
Storage Temperature Range (Ambient)................................................... -55°C to +150°C

RECOMMENDED OPERATING CONDITIONS
( 0 ° C < T a < 7 0 ° C )

PARAMETER MIN TYP MAX UNITS NOTES |

Vss Supply Voltage +4.75 +5.0 +5.25 V 1R ead  O n ly

VDd Supply Voltage 0.0 — V Note 1 ■ Memories

Vgg Supply Voltage -11.4 -12.0 -12.6 V 1
VIL Input Voltage, Logic “0” +0.8 V

V,H Input Voltage, Logic “1” Vss- 1-5 V Note 2

V,H Input Voltage, Logic “1” 2.4 V Note 3

ELECTRICAL CHARACTERISTICS
(Vss =  + 5 .0 V  ±  5 % ; VDD =  0 V; VS G  =  - 1 2 V  ±  5 % ; 0°C <  TA <  70 °C  linless noted otherwise)

PARAMETER MIN TYP MAX UNITS NOTES

Us Supply Current, Vss 19.0 28.0 mA Note 4

Igg Supply Current, VGS 19.0 28.0 mA Note 4

Uu Input Leakage Current, Any Input 10.0 fiA V, =  VSS-6.0V. Note 2

l,L Input Current, Logic 0, Any Input -100.0 nA V, — .4V. Note 3

l,H Input Current, Logic 1, Any Input -600.0 f*A V, = 2.4V. Note 3

V0L Output Voltage, Logic “0” 0.4 V lOL=1.6mA

< 0 1 Output Voltage, Logic “1” 2.4 V I o h  =  —40/1A

Wi Output Leakage Current +10 fiA Outputs disabled 
(V0= V SS-6 V )

C|N Input Capacitance 10 PF Note 5

c 0 Output Capacitance 10 PF Note 5

^ACCESS Address to Output Access Time 100 400 700 nsec Refer to

*C S Chip Select to Output Delay 100 250 500 nsec Test

tcD Chip Deselect to Output Delay 100 250 800 nsec Note 6 Circuit

Notes: 1. This is VLL on MK2500P.
2. This parameter is for inputs without active pull-ups (programmable).
3. This parameter is for inputs with active pull-ups (programmable) for TTL interfaces. As the TTL driver goes to a logic 1 it 

must only provide 2.4V (this voltage must not be clamped) and the circuit pulls the input to Vss. Refer to the Input pull-up 
figure for a graphical description of the active pull-up’s operation.

4. Inputs at Vss, outputs unloaded.
5. VBias -  Vss =  OV; f =  1 MHZ.
6. tCD is primarily dependent on the RC time constant of the load (i.e. the outputs become open circuited upon being disabled). 

As noted in the Timing Diagram, disabling or enabling an output with a “1” expected out does not yield a transition through 
the 1.5V point; this is true because the TTL equivalent load pulls the open-circuited output to approximately 2 volts.
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PROGRAMMING OPTIONS

Read  O n ly  
Memories

MK 2500 P MK 2600 P

OPTIONS OPTIONS
Function 512 X 8 1024 X 4

Chip Select 0/A10 1 or 0 A10
Chip Select 1 1 or 0 1 orO
Chip Select 2 1 or 0 1 or 0
Chip Select 3 1 or 0 1 or 0

Function 512 X 8 1024 X 4

Mode Control 1 0

Chip Select 1 1 or 0 1 orO

Chip Select 2 1 or 0 1 orO

Chip Select 3/A10 1 or 0 address A10

1 =  Most Positive =  High Level Voltage 1 =  Most Positive =  High Level Voltage

Pin 1 in the MK 2500 P is used as a Mode Control, 
setting the circuit in the 1024x4 or 512x8 mode. 
In the 1024x4 mode a tenth address bit is re
quired, which is provided at Pin 4. If the circuit 
is in the 512x8 mode, then Pin 4 may be used for 
a third chip select.

Additional Options: The MK 2500 P can have the 
address and control inputs set by the user so 
that:

512x8: Mode Control —  High
A10 —  Low

1024x4: Mode Control —  Low
A10 aid as an address 
See Note 9, following page

The MK 2600 P is programmed either as a 512x8 
array or a 1024x4 array. In the 1024x4 arrays, Pin 
22 provides the tenth address bit. When A10 is 
low the four bits are present at the even outputs 
(B2, B4, B6, and B8); when A10 is high, the bits 
are at the odd outputs (B1, B3, B5, and B7).

In 512x8 arrays, Pin 22 may be used to provide a 
fourth chip select. Thus, with four programmable 
chip selects, sixteen MK 2600 P ROMS in the 
512x8 configuration can be arranged in an 8192x8 
array requiring no external decoding.

TIMING INPUT PACKAGE 24-lead ceramic
dual-in-line hermatic
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MOSTEK ROM PUNCHED-CARD CODING FORMAT’

MK 2500 P 
First Card
Cols. Information Field
1-30 Customer
31-50 Customer Part Number
60-72 Mostek Part Number2

Second Card
1-30 Engineer at Customer Site
31-50 Direct Phone Number for Engineer

Third Card
1-5 Mostek Part Number2 
10-16 Organization3
29 CS310
30 CS24
31 CS14
32 Active Pull-ups5

Fourth Card
1-9 Data Format6 
15-28 Logic —  “Positive Logic” or 

“Negative Logic”
35-57 Verification Code7
60-67 “A10 EVEN” o r“A10 ODD”

(left justified)9
Data Cards/512x08 Organization
1-4 Decimal Address
6-13 Output B8- B1 (MSB thru LSB)
15-17 Octal Equivalent of output data8

MK 2600 P 
First Card
Cols. Information Field
1-30 Customer
31-50 Customer Part Number
60-72 Mostek Part Number2

Second Card
1-30 Engineer at Customer Site
31-50 Direct Phone Number for Engineer

Third Card
1-5 Mostek Part Number2 
10-16 Organization3
29 CS34
30 CS24
31 CS14
32 CS010
33 Active Pull-ups5

Fourth Card
1-9 Data Format6
15-28 Logic —  “Positive Logic” or 

“Negative Logic”
35-57 Verification Code7

Data Cards/512x08 Organization
1-4 Decimal Address
6-13 Output B8-B1 (MSB thru LSB)
15-17 Octal Equivalent of output data8

Data Cards/1024x04 Organization
I -  4 Decimal Address (0-1022),

even addresses 
6-9 Output (MSB-LSB)
I I -  12 Octal Equivalent of output data8
50-53 Decimal Address (1-1023),

odd addresses 
55-58 Output (MSB-LSB)
60-61 Octal Equivalent of output data8

Data Cards/1024x04 Organization
I -  4 Decimal Address (0-1022), even addresses
6-9 Output (MSB-LSB)
I I -  12 Octal Equivalent of output data8
50-53 Decimal Address (1-1023), odd addresses 
55-58 Output (MSB-LSB)
60-61 Octal Equivalent of output data8

Notes: 1. Positive or negative logic formats are accepted as noted in the fourtn card.
2. Assigned by Mostek Marketing Department; may be left blank.
3. Punched as “0512x08” or “1024x04”.
4. A “0” indicates the chip is enabled by a logic 0, a “1” indicates it is enabled by a logic 1, and a “2” indicates 

a “Don’t Care” condition.
5. A “1” indicates active pull-ups; a “0” indicates no pull-ups.
6. MOSTEK, Fairchild, or National Punched-Card Coding Format may be used. Specify which punched card format 

used by punching either “MOSTEK”, “Fairchild”, or “National”. Start name at column one.
7. Punched as: (a) VERIFICATION HOLD —  i.e. customer verification of the data as reproduced by MOSTEK is

required prior to production of the ROM. To accomplish this MOSTEK supplies a copy of its 
Customer Verification Data Sheet (CVDS) to the customer.

(b) VERIFICATION PROCESS —  i.e. the customer will receive a CVDS but production will begin 
prior to receipt of customer verification.

(c) VERIFICATION NOT NEEDED —  i.e. the customer will not receive a CVDS and production will 
begin immediately.

8. The octal parity check is created by breaking up the output word into groups of three from right to left and 
creating a base 8 (octal) number in place of these groups. For example the output word 10011110 would be 
separated into groups 10/011/110 and the resulting octal equivalent number is 236.

9. “A10 EVEN” and “A10 ODD" applies to the 1024 x 4 mode. “A10 EVEN” means the even outputs are enabled 
when A10 is high. “A10 ODD” means the odd outputs are enabled when A10 is high.

10. Punched as “2” for 1024 x 4 organization.

Read  O n ly  
Memories
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MK 2503 P MK 2601 P

ASCII-TO-EBCDIC CODE CONVERTER 
EBCDIC-TO-ASCII CODE CONVERTER

Ai = LSB Bt = LSB 
A9 = MSB Bs = MSB

ASCII (ADDRESS) TO EBCDIC (DATA)

Function 512X8

Mode Control 1

Chip Select 1 0

Chip Select 2 0

Chip Select 3/A10 0

Function 512X8

Chip Select 0/A10 0

Chip Select 1 0

Chip Select 2 0

Chip Select 3 0

■  0  0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 1 0 3 0 0 0 0 0 0 1 1 1 2 8 0 0 1 0 0 0 0 0 1 2 9 0 0 1 0 0 0 0 1 1 3 0 0 0 1 0 0 0 1 0 1 3 1 0 0 1 0 0 0 1 1

■  4  0 0 1 1 0 1 1 1 5 0 0 1 0 1 1 0 1 6 0 0 1 0 1 1 1 0 7 0 0 1 0 1 1 1 1 1 3 2 0 0 1 0 0 1 0 0 1 3 3 0 0 0 1 0 1 0 1 1 3 4 0 0 0 0 0 1 1 0 1 3 5 0 0 0 1 0 1 1 1

■  8  0 0 0 1 0 1 1 0 9 0 0 0 0 0 1 0 1 1 0 0 0 1 0 0 1 0 1 11 0 0 0 0 1 0 1 1 1 3 6 0 0 1 0 1 0 0 0 1 3 7 0 0 1 0 1 0 0 1 1 3 8 0 0 1 0 1 0 1 0 1 3 9 0 0 1 0 1 0 1 1

■  1 2  0 0 0 0 1 1 0 0 1 3 0 0 0 0 1 1 0 1 1 4 0 0 0 0 1 1 1 0 1 5 0 0 0 0 1 1 1 1 1 4 0 0 0 1 0 1 1 0 0 1 4 1 0 0 0 0 1 0 0 1 1 4 2 0 0 0 0 1 0 1 0 1 4 3 0 0 0 1 1 0 1 1

■  1 6  0 0 0 1 0 0 0 0 17 0 0 0 1 0 0 0 1 18 0 0 0 1 0 0 1 0 1 9 0 0 0 1 0 0 1 1 1 4 4 0 0 1 1 0 0 0 0 1 4 5 0 0 1 1 0 0 0 1 1 4 6 0 0 0 1 1 0 1 0 1 4 7 0 0 1 1 0 0 1 1
2 0  0 0 1 1 1 1 0 0 2 1 0 0 1 1 1 1 0 1 2 2 0 0 1 1 0 0 1 0 2 3 0 0 1 0 0 1 1 0 1 4 8 0 0 1 1 0 1 0 0 1 4 9 0 0 1 1 0 1 0 1 1 5 0 0 0 1 1 0 1 1 0 1 5 1 0 0 0 0 1 0 0 0
2 4  0 0 0 1 1 0 0 0 2 5 0 0 0 1 1 0 0 1 2 6 0 0 1 1 1 1 1 1 2 7 0 0 1 0 0 1 1 1 1 5 2 0 0 1 1 1 0 0 0 1 5 3 0 0 1 1 1 0 0 1 1 5 4 0 0 1 1 1 0 1 0 1 5 5 0 0 1 1 1 0 1 1
2 8  0 0 0 1 1 1 0 0 2 9 0 0 0 1 1 1 0 1 3 0 0 0 0 1 1 1 1 0 3 1 0 0 0 1 1 1 1 1 1 5 6 0 0 0 0 0 1 0 0 1 5 7 0 0 0 1 0 1 0 0 1 5 8 0 0 1 1 1 1 1 0 1 5 9 1 1 1 0 0 0 0 1
3 2  0 1 0 0 0 0 0 0 3 3 0 1 0 0 1 1 1 1 3 4 0 1 1 1 1 1 1 1 3 5 0 1 1 1 1 0 1 1 1 6 0 0 1 0 0 0 0 0 1 1 6 1 0 1 0 0 0 0 1 0 1 6 2 0 1 0 0 0 0 1 1 1 6 3 0 1 0 0 0 1 0 0
3 6  0 1 0 1 1 0 1 1 3 7 0 1 1 0 1 1 0 0 3 8 0 1 0 1 0 0 0 0 3 9 0 1 1 1 1 1 0 1 1 6 4 0 1 0 0 0 1 0 1 1 6 5 0 1 0 0 0 1 1 0 1 6 6 0 1 0 0 0 1 1 1 1 6 7 0 1 0 0 1 0 0 0
4 0  0 1 0 0 1 1 0 1 4 1 0 1 0 1 1 1 0 1 4 2 0 1 0 1 1 1 0 0 4 3 0 1 0 0 1 1 1 0 1 6 8 0 1 0 0 1 0 0 1 1 6 9 0 1 0 1 0 0 0 1 1 7 0 0 1 0 1 0 0 1 0 1 7 1 0 1 0 1 0 0 1 1
4 4  0 1 1 0 1 0 1 1 4 5 0 1 1 0 0 0 0 0 4 6 0 1 0 0 1 0 1 1 4 7 0 1 1 0 0 0 0 1 1 7 2 0 1 0 1 0 1 0 0 1 7 3 0 1 0 1 0 1 0 1 1 7 4 0 1 0 1 0 1 1 0 1 7 5 0 1 0 1 0 1 1 1
4 8  1 1 1 1 0 0 0 0 4 9 1 1 1 1 0 0 0 1 5 0 1 1 1 1 0 0 1 0 £ 1 1 1 1 1 0 0 1 1 1 7 6 0 1 0 1 1 0 0 0 1 7 7 0 1 0 1 1 0 0 1 1 7 8 0 1 1 0 0 0 1 0 1 7 9 0 1 1 0 0 0 1 1
5 2  1 1 1 1 0 1 0 0 5 3 1 1 1 1 0 1 0 1 5 4 1 1 1 1 0 1 1 0 5 5 1 1 1 1 0 1 1 1 1 8 0 0 1 1 0 0 1 0 0 1 81 0 1 1 0 0 1 0 1 1 8 2 0 1 1 0 0 1 1 0 1 8 3 0 1 1 0 0 1 1 1
5 6  1 1 1 1 1 , 0 0 0 5 7 1 1 1 1 1 0 0 1 5 8 0 1 1 1 1 0 1 0 5 9 0 1 0 1 1 1 1 0 1 8 4 0 1 1 0 1 0 0 0 1 8 5 0 1 1 0 1 0 0 1 1 8 6 0 1 1 1 0 0 0 0 1 8 7 0 1 1 1 0 0 0 1
6 0  0 1 0 0 1 1 0 0 6 1 0 1 1 1 1 1 1 0 6 2 0 1 1 0 1 1 1 0 6 3 0 1 1 0 1 1 1 1 1 8 8 0 1 1 1 0 0 1 0 1 8 9 0 1 1 1 0 0 1 1 1 9 0 0 1 1 1 0 1 0 0 1 91 0 1 1 1 0 1 0 1
6 4  0 1 1 1 1 1 0 0 6 5 1 1 0 0 0 0 0 1 6 6 1 1 0 0 0 0 1 0 6 7 1 1 0 0 0 0 1 1 ' 1 9 2 0 1 1 1 0 1 1 0 1 9 3 0 1 1 1 0 1 1 1 1 9 4 0 1 1 1 1 0 0 0 1 9 5 1 0 0 0 0 0 0 0
6 8  1 1 0 0 0 1 0 0 6 9 1 1 0 0 0 1 0 1 7 0 1 1 0 0 0 1 1 0 71 1 1 0 0 0 1 1 1 1 9 6 1 0 0 0 1 0 1 0 1 9 7 1 0 0 0 1 0 1 1 1 9 8 1 0 0 0 1 1 0 0 1 9 9 1 0 0 0 1 1 0 1
7 2  1 1 0 0 1 0 0 0 7 3 1 1 0 0 1 0 0 1 7 4 1 1 0 1 0 0 0 1 7 5 1 1 0 1 0 0 1 0 2 0 0 1 0 0 0 1 1 1 0 2 0 1 1 0 0 0 1 1 1 1 2 0 2 1 0 0 1 0 0 0 0 2 0 3 1 0 0 1 1 0 1 0
7 6  1 1 0 1 0 0 1 1 7 7 1 1 0 1 0 1 0 0 7 8 1 1 0 1 0 1 0 1 7 9 1 1 0 1 0 1 1 0 2 0 4 1 0 0 1 1 0 1 1 2 0 5 1 0 0 1 1 1 0 0 2 0 6 1 0 0 1 1 1 0 1 2 0 7 1 0 0 1 1 1 1 0
8 0  1 1 0 1 0 1 1 1 8 1 1 1 0 1 1 0 0 0 8 2 1 1 0 1 1 0 0 1 8 3 1 1 1 0 0 0 1 0 2 0 8 1 0 0 1 1 1 1 1 2 0 9 1 0 1 0 0 0 0 0 2 1 0 1 0 1 0 1 0 1 0 2 1 1 1 0 1 0 1 0 1 1
8 4  1 1 1 0 0 0 1 1 8 5 1 1 1 0 0 1 0 0 8 6 1 1 1 0 0 1 0 1 8 7 1 1 1 0 0 1 1 0 2 1 2 1 0 1 0 1 1 0 0 2 1 3 1 0 1 0 1 1 0 1 2 1 4 1 0 1 0 1 1 1 0 2 1 5 1 0 1 0 1 1 1 1
8 8  1 1 1 0 0 1 1 1 8 9 1 1 1 0 1 0 0 0 9 0 1 1 1 0 1 0 0 1 9 1 0 1 0 0 1 0 1 0 2 1 6 1 0 1 1 0 0 0 0 2 1 7 1 0 1 1 0 0 0 1 2 1 8 1 0 1 1 0 0 1 0 2 1 9 1 0 1 1 0 0 1 1
9 2  1 1 1 0 0 0 0 0 9 3 0 1 0 1 1 0 1 0 9 4 0 1 0 1 1 1 1 1 9 5 0 1 1 0 1 1 0 1 2 2 0 1 0 1 1 0 1 0 0 2 2 1 1 0 1 1 0 1 0 1 2 2 2 1 0 1 1 0 1 1 0 2 2 3 1 0 1 1 0 1 1 1
9 6  0 1 1 1 1 0 0 1 9 7 1 0 0 0 0 0 0 1 9 8 1 0 0 0 0 0 1 0 9 9 1 0 0 0 0 0 1 1 2 2 4 1 0 1 1 1 0 0 0 2 2 5 1 0 1 1 1 0 0 1 2 2 6 1 0 1 1 1 0 1 0 2 2 7 1 0 1 1 1 0 1 1

1 0 0  1 0 0 0 0 1 0 0 1 0 1 1 0 0 0 0 1 0 1 1 0 2 1 0 0 0 0 1 1 0 1 0 3 1 0 0 0 0 1 1 1 2 2 8 1 0 1 1 1 1 0 0 2 2 9 1 0 1 1 1 1 0 1 2 3 0 1 0 1 1 1 1 1 0 2 3 1 1 0 1 1 1 1 1 1
1 0 4  1 0 0 0 1 0 0 0 1 0 5 1 0 0 0 1 0 0 1 1 0 6 1 0 0 1 0 0 0 1 1 0 7 1 0 0 1 0 0 1 0 2 3 2 1 1 0 0 1 0 1 0 2 3 3 1 1 0 0 1 0 1 1 2 3 4 1 1 0 0 1 1 0 0 2 3 5 1 1 0 0 1 1 0 1
1 0 8  1 0 0 1 0 0 1 1 1 0 9 1 0 0 1 0 1 0 0 1 1 0 1 0 0 1 0 1 0 1 1 11 1 0 0 1 0 1 1 0 2 3 6 1 1 0 0 1 1 1 0 2 3 7 1 1 0 0 1 1 1 1 2 3 8 1 1 0 1 1 0 1 0 2 3 9 1 1 0 1 1 0 1 1
1 1 2  1 0 0 1 0 1 1 1 1 1 3 1 0 0 1 1 0 0 0 1 1 4 1 0 0 1 1 0 0 1 1 1 5 1 0 1 0 0 0 1 0 2 4 0 1 1 0 1 1 1 0 0 2 4 1 1 1 0 1 1 1 0 1 2 4 2 1 1 0 1 1 1 1 0 2 4 3 1 1 0 1 1 1 1 1
1 1 6  1 0 1 0 0 0 1 1 1 1 7 1 0 1 0 0 1 0 0 1 1 8 1 0 1 0 0 1 0 1 1 1 9 1 0 1 0 0 1 1 0 2 4 4 1 1 1 0 1 0 1 0 2 4 5 1 1 1 0 1 0 1 1 2 4 6 1 1 1 0 1 1 0 0 2 4 7 1 1 1 0 1 1 0 1
1 2 0  1 0 1 0 0 1 1 1 1 2 1 1 0 1 0 1 0 0 0 1 2 2 1 0 1 0 1 0 0 1 1 2 3 1 1 0 0 0 0 0 0 2 4 8 1 1 1 0 1 1 1 0 2 4 9 1 1 1 0 1 1 1 1 2 5 0 1 1 1 1 1 0 1 0 2 5 1 1 1 1 1 1 0 1 1
1 2 4  0 1 1 0 1 0 1 0 1 2 5 1 1 0 1 0 0 0 0 1 2 6 1 0 1 0 0 0 0 1 1 2 7 0 0 0 0 0 1 1 1 2 5 2 1 1 1 1 1 1 0 0 2 5 3 1 1 1 1 1 1 0 1 2 5 4 1 1 1 1 1 1 1 0 2 5 5 1 1 1 1 1 1 1 1

EBCDIC (ADDRESS) TO ASCII (DATA)
2 5 6  0 0 0 0 0 0 0 0 2 5 7 0 0 0 0 0 0 0 1 2 5 8 0 0 0 0 0 0 1 0 2 5 9 0 0 0 0 0 0 1 1 3 8 4 1 1 0 0 0 0 1 1 3 8 5 0 1 1 0 0 0 0 1 3 8 6 0 1 1 0 0 0 1 0 3 8 7 0 1 1 0 0 0 1 1

2 6 0  1 0 0 1 1 1 0 0 2 6 1 0 0 0 0 1 0 0 1 2 6 2 1 0 0 0 0 1 1 0 2 6 3 0 1 1 1 1 1 1 1 3 8 8 0 1 1 0 0 1 0 0 3 8 9 0 1 1 0 0 1 0 1 3 9 0 0 1 1 0 0 1 1 0 3 9 1 0 1 1 0 0 1 1 1

2 6 4  1 0 0 1 0 1 1 1 2 6 5 1 0 0 0 1 1 0 1 2 6 6 1 0 0 0 1 1 1 0 2 6 7 0 0 0 0 1 0 1 1 3 9 2 0 1 1 0 1 0 0 0 3 9 3 0 1 1 0 1 0 0 1 3 9 4 1 1 0 0 0 1 0 0 3 9 5 1 1 0 0 0 1 0 1

2 6 8  0 0 0 0 1 1 0 0 2 6 9 0 0 0 0 1 1 0 1 2 7 0 0 0 0 0 1 1 1 0 2 7 1 0 0 0 0 1 1 1 1 3 9 6 1 1 0 0 0 1 1 0 3 9 7 1 1 0 0 0 1 1 1 3 9 8 1 1 0 0 1 0 0 0 3 9 9 1 1 0 0 1 0 0 1

2 7 2  0 0 0 1 0 0 0 0 2 7 3 0 0 0 1 0 0 0 1 2 7 4 0 0 0 1 0 0 1 0 2 7 5 0 0 0 1 0 0 1 1 4 0 0 1 1 0 0 1 0 1 0 4 0 1 0 1 1 0 1 0 1 0 4 0 2 0 1 1 0 1 0 1 1 4 0 3 0 1 1 0 1 1 0 0

2 7 6  1 0 0 1 1 1 0 1 2 7 7 1 0 0 0 0 1 0 1 2 7 8 0 0 0 0 1 0 0 0 2 7 9 1 0 0 0 0 1 1 1 4 0 4 0 1 1 0 1 1 0 1 4 0 5 0 1 1 0 1 1 1 0 4 0 6 0 1 1 0 1 1 1 1 4 0 7 0 1 1 1 0 0 0 0

2 8 0  0 0 0 1 1 0 0 0 2 8 1 0 0 0 1 1 0 0 1 2 8 2 1 0 0 1 0 0 1 0 2 8 3 1 0 0 0 1 1 1 1 4 0 8 0 1 1 1 0 0 0 1 4 0 9 0 1 1 1 0 0 1 0 4 1 0 1 1 0 0 1 0 1 1 4 1 1 1 1 0 0 1 1 0 0

2 8 4  0 0 0 1 1 1 0 0 2 8 5 0 0 0 1 1 1 0 1 2 8 6 0 0 0 1 1 1 1 0 2 8 7 0 0 0 1 1 1 1 1 4 1 2 1 1 0 0 1 1 0 1 4 1 3 1 1 0 0 1 1 1 0 4 1 4 1 1 0 0 1 1 1 1 4 1 5 1 1 0 1 0 0 0 0

2 8 8  1 0 0 0 0 0 0 0 2 8 9 1 0 0 0 0 0 0 1 2 9 0 1 0 0 0 0 0 1 0 2 9 1 1 0 0 0 0 0 1 1 4 1 6 1 1 0 1 0 0 0 1 4 1 7 0 1 1 1 1 1 1 0 4 1 8 0 1 1 1 0 0 1 1 4 1 9 0 1 1 1 0 1 0 0

2 9 2  1 0 0 0 0 1 0 0 2 9 3 0 0 0 0 1 0 1 0 2 9 4 0 0 0 1 0 1 1 1 2 9 5 0 0 0 1 1 0 1 1 4 2 0 0 1 1 1 0 1 0 1 4 2 1 0 1 1 1 0 1 1 0 4 2 2 0 1 1 1 0 1 1 1 4 2 3 0 1 1 1 1 0 0 0

2 9 6  1 0 0 0 1 0 0 0 2 9 7 1 0 0 0 1 0 0 1 2 9 8 1 0 0 0 1 0 1 0 2 9 9 1 0 0 0 1 0 1 1 4 2 4 0 1 1 1 1 0 0 1 4 2 5 0 1 1 1 1 0 1 0 4 2 6 1 1 0 1 0 0 1 0 4 2 7 1 1 0 1 0 0 1 1

3 0 0  1 0 0 0 1 1 0 0 3 0 1 0 0 0 0 0 1 0 1 3 0 2 0 0 0 0 0 1 1 0 3 0 3 0 0 0 0 0 1 1 1 4 2 8 1 1 0 1 0 1 0 0 4 2 9 1 1 0 1 0 1 0 1 4 3 0 1 1 0 1 0 1 1 0 4 3 1 1 1 0 1 0 1 1 1

3 0 4  1 0 0 1 0 0 0 0 3 0 5 1 0 0 1 0 0 0 1 3 0 6 0 0 0 1 0 1 1 0 3 0 7 1 0 0 1 0 0 1 1 4 3 2 1 1 0 1 1 0 0 0 4 3 3 1 1 0 1 1 0 0 1 4 3 4 1 1 0 1 1 0 1 0 4 3 5 1 1 0 1 1 0 1 1

3 0 8  1 0 0 1 0 1 0 0 3 0 9 1 0 0 1 0 1 0 1 3 1 0 1 0 0 1 0 1 1 0 3 1 1 0 0 0 0 0 1 0 0 4 3 6 1 1 0 1 1 1 0 0 4 3 7 1 1 0 1 1 1 0 1 4 3 8 1 1 0 1 1 1 1 0 4 3 9 1 1 0 1 1 1 1 1

3 1 2  1 0 0 1 1 0 0 0 3 1 3 1 0 0 1 1 0 0 1 3 1 4 1 0 0 1 1 0 1 0 3 1 5 1 0 0 1 1 0 1 1 4 4 0 1 1 1 0 0 0 0 0 4 4 1 1 1 1 0 0 0 0 1 4 4 2 1 1 1 0 0 0 1 0 4 4 3 1 1 1 0 0 0 1 1

3 1 6  0 0 0 1 0 1 0 0 3 1 7 0 0 0 1 0 1 0 1 3 1 8 1 0 0 1 1 1 1 0 3 1 9 0 0 0 1 1 0 1 0 4 4 4 1 1 1 0 0 1 0 0 4 4 5 1 1 1 0 0 1 0 1 4 4 6 1 1 1 0 0 1 1 0 4 4 7 1 1 1 0 0 1 1 1

3 2 0  0 0 1 0 0 0 0 0 3 2 1 1 0 1 0 0 0 0 0 3 2 2 1 0 1 0 0 0 0 1 3 2 3 1 0 1 0 0 0 1 0 4 4 8 0 1 1 1 1 0 1 1 4 4 9 0 1 0 0 0 0 0 1 4 5 0 0 1 0 0 0 0 1 0 4 5 1 0 1 0 0 0 0 1 1

3 2 4  1 0 1 0 0 0 1 1 3 2 5 1 0 1 0 0 1 0 0 3 2 6 1 0 1 0 0 1 0 1 3 2 7 1 0 1 0 0 1 1 0 4 5 2 0 1 0 0 0 1 0 0 4 5 3 0 1 0 0 0 1 0 1 4 5 4 0 1 0 0 0 1 1 0 4 5 5 0 1 0 0 0 1 1 1

3 2 8  1 0 1 0 0 1 1 1 3 2 9 1 0 1 0 1 0 0 0 3 3 0 0 1 0 1 1 0 1 1 3 3 1 0 0 1 0 1 1 1 0 4 5 6 0 1 0 0 1 0 0 0 4 5 7 0 1 0 0 1 0 0 1 4 5 8 1 1 1 0 1 0 0 0 4 5 9 1 1 1 0 1 0 0 1

3 3 2  0 0 1 1 1 1 0 0 3 3 3 0 0 1 0 1 0 0 0 3 3 4 0 0 1 0 1 0 1 1 3 3 5 0 0 1 0 0 0 0 1 4 6 0 1 1 1 0 1 0 1 0 4 6 1 1 1 1 0 1 0 1 1 4 6 2 1 1 1 0 1 1 0 0 4 6 3 1 1 1 0 1 1 0 1

3 3 6  0 0 1 0 0 1 1 0 3 3 7 1 0 1 0 1 0 0 1 3 3 8 1 0 1 0 1 0 1 0 3 3 9 1 0 1 0 1 0 1 1 4 6 4 0 1 1 1 1 1 0 1 4 6 5 0 1 0 0 1 0 1 0 4 6 6 0 1 0 0 1 0 1 1 4 6 7 0 1 0 0 1 1 0 0

3 4 0  1 0 1 0 1 1 0 0 3 4 1 1 0 1 0 1 1 0 1 3 4 2 1 0 1 0 1 1 1 0 3 4 3 1 0 1 0 1 1 1 1 4 6 8 0 1 0 0 1 1 0 1 4 6 9 0 1 0 0 1 1 1 0 4 7 0 0 1 0 0 1 1 1 1 4 7 1 0 1 0 1 0 0 0 0
3 4 4  1 0 1 1 0 0 0 0 3 4 5 1 0 1 1 0 0 0 1 3 4 6 0 1 0 1 1 1 0 1 3 4 7 0 0 1 0 0 1 0 0 4 7 2 0 1 0 1 0 0 0 1 4 7 3 0 1 0 1 0 0 1 0 4 7 4 1 1 1 0 1 1 1 0 4 7 5 1 1 1 0 1 1 1 1

3 4 8  0 0 1 0 1 0 1 0 3 4 9 0 0 1 0 1 0 0 1 3 5 0 0 0 1 1 1 0 1 1 3 5 1 0 1 0 1 1 1 1 0 4 7 6 1 1 1 1 0 0 0 0 4 7 7 1 1 1 1 0 0 0 1 4 7 8 1 1 1 1 0 0 1 0 4 7 9 1 1 1 1 0 0 1 1

3 5 2  0 0 1 0 1 1 0 1 3 5 3 0 0 1 0 1 1 1 1 3 5 4 1 0 1 1 0 0 1 0 3 5 5 1 0 1 1 0 0 1 1 4 8 0 0 1 0 1 1 1 0 0 4 8 1 1 0 0 1 1 1 1 1 4 8 2 0 1 0 1 0 0 1 1 4 8 3 0 1 0 1 0 1 0 0

3 5 6  1 0 1 1 0 1 0 0 3 5 7 1 0 1 1 0 1 0 1 3 5 8 1 0 1 1 0 1 1 0 3 5 9 1 0 1 1 0 1 1 1 4 8 4 0 1 0 1 0 1 0 1 4 8 5 0 1 0 1 0 1 1 0 4 8 6 0 1 0 1 0 1 1 1 4 8 7 0 1 0 1 1 0 0 0

3 6 0  1 0 1 1 1 0 0 0 3 6 1 1 0 1 1 1 0 0 1 3 6 2 0 1 1 1 1 1 0 0 3 6 3 0 0 1 0 1 1 0 0 4 8 8 0 1 0 1 1 0 0 1 4 8 9 0 1 0 1 1 0 1 0 4 9 0 1 1 1 1 0 1 0 0 4 9 1 1 1 1 1 0 1 0 1

3 6 4  0 0 1 0 0 1 0 1 3 6 5 0 1 0 1 1 1 1 1 3 6 6 0 0 1 1 1 1 1 0 3 6 7 0 0 1 1 1 1 1 1 4 9 2 1 1 1 1 0 1 1 0 4 9 3 1 1 1 1 0 1 1 1 4 9 4 1 1 1 1 1 0 0 0 4 9 5 1 1 1 1 1 0 0 1

3 6 8  1 0 1 1 1 0 1 0 3 6 9 1 0 1 1 1 0 1 1 3 7 0 1 0 1 1 1 1 0 0 3 7 1 1 0 1 1 1 1 0 1 4 9 6 0 0 1 1 0 0 0 0 4 9 7 0 0 1 1 0 0 0 1 4 9 8 0 0 1 1 0 0 1 0 4 9 9 0 0 1 1 0 0 1 1

3 7 2  1 0 1 1 1 1 1 0 3 7 3 1 0 1 1 1 1 1 1 3 7 4 1 1 0 0 0 0 0 0 3 7 5 1 1 0 0 0 0 0 1 5 0 0 0 0 1 1 0 1 0 0 5 0 1 0 0 1 1 0 1 0 1 5 0 2 0 0 1 1 0 1 1 0 5 0 3 0 0 1 1 0 1 1 1

3 7 6  1 1 0 0 0 0 1 0 3 7 7 0 1 1 0 0 0 0 0 3 7 8 0 0 1 1 1 0 1 0 3 7 9 0 0 1 0 0 0 1 1 5 0 4 0 0 1 1 1 0 0 0 5 0 5 0 0 1 1 1 0 0 1 5 0 6 1 1 1 1 1 0 1 0 5 0 7 1 1 1 1 1 0 1 1

3 8 0  0 1 0 0 0 0 0 0 3 8 1 0 0 1 0 0 1 1 1 3 8 2 0 0 1 1 1 1 0 1 3 8 3 0 0 1 0 0 0 1 0 5 0 8 1 1 1 1 1 1 0 0 5 0 9 1 1 1 1 1 1 0 1 5 1 0 1 1 1 1 1 1 1 0 5 1 1 1 1 1 1 1 1 1 1
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