IBM14N1372
IBM14N6472

High-Performance SRAM Modules

Features

+ 256K, 512K, and 1MB secondary cache module
family using Synchronous and Asynchronous
SRAMs.

» Organized as a 32K, 64K, or 128K x 72 package
ona4.3"x 1.1”, 160-lead, Dual Read-out DIMM
for SSRAM and 64K x 72 package for ASRAM

« Available in both interleaved (i486/Pentium ™)
and linear (PowerPC™) burst modes

» Operation for 50MHz to 66MHz supported

+ Fast access times: 9 and 11ns using SSRAM;
12ns using ASRAM

» Byte Parity
+ Individual Byte Write control

» Low capacitive address, control, clock, and data
bus loading

« Single +3.3V or 5V, +/- 5% power supply

« 5V-tolerant common data 1/0

Description

The IBM family of 256KB, 512KB, and 1MB synchro-
nous SRAM modules uses IBM’s burstable, high-
performance 0.5-micron CMOS Static RAMs that
are versatile and can achieve up to 9ns access. The
512KB modules integrate four 64K x 18 burst
SRAMSs. The burst-mode operation of these mod-
ules supports PowerPC-based systems and is avail-
able for either +3.3V or +5V applications. The

512KB ASRAM module offers a cost/performance
optimization for +5V applications.

This IBM family of Cache modules supports opera-
tion up to 66MHZ. Outputs are 5V tolerant and
LVTTL compatible. The Cache family is presently
designed to support either Pentium or PowerPC-
based controllers.
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High-Performance SRAM Modules

Connector Pin Assignment
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Pins 146, 147, 154, 156, 159, 66, 67, 74, 76, 79
are no connect for the asynchronous module

version.
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Pin Definition

A0 - A15 Address

DO - D63 Data I/O

DPO -DP7 Parity /0

CEO - CET Chip Enable
WEDO - WE7 Byte Write Enable
OEO0 - OET Output Enable

ADSPO - ADSP1

Address Status Processor

ADSCO - ADSC1

Address Status Controller

ADVO - ADVT Address Advance
CLKO - CLK3 Clock
PDO - PD2 Presence Detect
GND Ground
VCC Power Supply

Pin Description

Signal l{e] Level Description
AO-A15 | N/A ﬁgc\:il\r,ess inputs. These inputs are registered at the rising edge of CLK if ADSP or ADSC is
Data /0. The 64 bit data bus is divided into 8 bytes: D(0:7), D(8:15), D(16:23), D(24:31),
Do-D15 le] N/A D(32:39), D(40:47), D(48:55), D(56:63). D(0:7) is the least significant byte and D(56:63)
is the most significant byte. The direction of the data pins is controlled by OE.
) Data Parity 1/0. These are the data parity bits for the data bus. DQPO applies to D(0:7)
DPO-DP7 Vo N/A" and DQP7 applies to D(56:63).
CEOCET LOW Chip enable. These lines are used to enable or disable the module. They can also be
used to block ADSP.
WEO-WET LOW Byte write enables. These lines allow individual bytes to be written to the module. WEO
controls DQO-DQ7 and DQPO, WE1 controls DQ8-DQ15 and DQP1, etc.
OE0-OET LOW 2;}5:1 enable. These are asynchronous inputs which enable the data I/O drivers when
Address Status Processor. When this input and/or ADSC is active, a new external
ARSPA.ARSPT address will be latched thus interrupting any ongoing burst. If both ADSP and ADSC are
ADSPO-ADSP1 LOW active at the same time (at the rising edge of CLK), only ADSP will be recognized. ADSP
is ignored when CE is HIGH.
Address Status Controller. When this input and/or ADSP is active, a new external
ADSCO0-ADSCA LOW address will be latched thus interrupting any ongoing burst. A read or write is performed
using the new address if all chip enables are active.
Address Advance. The input is used to automatically increment the internal burst address
ADVO-ADVA1 LOW counter. Depending on the module type, the burst sequence can be either linear (Power-
PC based) or interleaved (Pentium/486) based.
Clock. This signal is used to latch the address, data (store), ADSP, ADSC, CE, WE, and
CLK(0:3) N/A ADV. All synchronous inputs must meet setup and hold times around the clock’s rising
edge.
GND | N/A Ground.
VCC3.3 or VCC5 | N/A Power Supply: +3.3V (Synchronous modules) or +5.0V (Asynchronous module)
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Ordering Information

Part Number Organization Speed Availability Type
IBM14N32722FPA-9 32K x 72 9 ns Access / 15 ns Cycle On Request Pentium
IBM14N32722FPA-11 32K x 72 11 ns Access / 15 ns Cycle On Request Pentium
IBM14N64722DPA-9 64K x 72 9 ns Access / 15 ns Cycle On Request Pentium
IBM14N64722DPA-11 64K x 72 11 ns Access / 15 ns Cycle On Request Pentium
IBM14N13722DPA-9 128K x 72 9 ns Access / 15 ns Cycle On Request Pentium
IBM14N13722DPA-11 128K x 72 11 ns Access / 15 ns Cycle On Request Pentium
IBM14N32724FPA-9 32K x 72 9 ns Access / 15 ns Cycle On Request PowerPC
IBM14N32724FPA-11 32K x 72 11 ns Access / 15 ns Cycle On Request PowerPC
IBM14N64724DPA-9 64K x 72 9 ns Access / 15 ns Cycle Now PowerPC
IBM14N64724DPA-11 64K x 72 11 ns Access / 15 ns Cycle Now PowerPC
IBM14N13724DPA-9 128K x 72 9 ns Access / 15 ns Cycle Now PowerPC
IBM14N13724DPA-11 128K x 72 11 ns Access / 15 ns Cycle Now PowerPC
IBM14N13722DPB-9 128K X 72 9 ns Access / 15 ns Cycle On Request Pentium
IBM14N13722DPB-11 128K X 72 11 ns Access / 15 ns Cycle On Request Pentium
IBM14N13724DPB-9 128K X 72 9 ns Access / 15 ns Cycle On Request PowerPC
IBM14N13724DPB-11 128K X 72 11 ns Access / 15 ns Cycle On Request PowerPC
IBM14N64726GAA-12 64K x 72 12 ns Access / 15 ns Cycle On Request Asynch.
©IBM Corporation. All rights reserved. 26H3203.C62776
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Block Diagram: Synchronous module 32k x 72

A4-A14

VCC

Ad-A14
CLKO CLK
ADVO ADV_ 32K x 36
ADSPO E
ADSCO ADSC
CEO s DO-D3
OE0 Z OF DPO-DP3
AOA-A3A AO-A3
WEO Ea
WET WED
WE2 WEc
WE3 WEd
VDD
VSS
DQO-DQ63
DQPO-DQP7
Ad-A14
CLK1 CLK 32K x 36
ADVT DV
ADSP1 ADSP
ADSCH ADSC
CET i D32-D63,
OF1 4 OF DP4-DP7
AOB-A3B vaa AO-A3
WEZ Ea
WES WED
WE6 WEe
WE7 WEd
VDD
VSS

GND
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High-Performance SRAM Modules

Block Diagram: Synchronous module 64k x 72

vCC
A4-A15
CLKO CLK
ADVO ADV 64K x 18
ADSPO ADSP
ADSCO ADSC
CEo os D0-D15,
OE0 74 OF DPO-DP1
AOA-A3A — AO-A3
WED WEa
WET WED
¢ vDD
VSS
A4-AT5
CLK1 CLK
ADV 64K x 18
ADSP
ADSC
CS
= D16-D31
aoAS DP2-DP3
WEZ WEa
A4-ATS WE3 WEb
| vbD
Vss
A4-AT5
DQO-DQ63
CLK2 CLK 64K x 18
ADVA ADV
ADSPT ADSP DQPo-DQP7
ADSCH ADSC
CEL o D32-D47,
OE! 74 OF DP4-DP5
AOB-A3B — AO-A3
WEZ WEa
WES WED
¢ vbp
vss
A4-AT5
CLK3 CLK
ADV 64K x 18
ADSP
ADSC
% D48-D63,
AOAS DP6-DP7
WES WEa
WE7 WED
L1 vbD
vss

GND
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Block Diagram: Synchronous module 128K x 72 - Front Side

Note: The following nets are dotted front to back: WEO through WE7, CLKO through CLK3, DQO through DQ63, DQPO through DQP7
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Block Diagram: Synchronous module 128K x 72 - Back Side

Note: The following nets are dotted front to back: WEO through WE7, CLKO through CLK3, DQO through DQ63, DQPO through DQP7
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Block Diagram: Asynchronous module 64K x 72

Asynchronous module (512KB)

512 KB uses 16 of (32K x 9)

Data / Parity -e—]
SRAM Cntrls
SRAM Addr —

SRAM Clks
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Burst Sequence Truth Table synchronous modules, interleave burst

(A1,A0)
External Address A15-A2
(0,0) (0,1) (1,0) (1,1
1st Access A15-A2 (0,0) (0,1) (1,0) (1,1
2nd Access A15-A2 (0,1) (0,0) (1,1 (1,0)
3rd Access A15-A2 (1,0) (1,1 (0,0) (0,1)
4th Access A15-A2 (1,1) (1,0) (0,1) (0,0)
Burst Sequence Truth Table synchronous modules, linear burst
(A1,A0)
External Address A15-A2
(0,0) (0,1) (1,0) (1,1
1st Access A15-A2 (0,0) (0,1) (1,0) (1,1
2nd Access A15-A2 (0,1) (1,0) (1,1 (0,0)
3rd Access A15-A2 (1,0) (1,1 (0,0) (0,1)
4th Access A15-A2 (1,1) (0,0) (0,1) (1,0)
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Presence Detect Table

Part Number Module Burst Type Module Size PDO PD1 PD2
IBM14N32722FPA Interleaved 256KB N.C. GND GND
IBM14N64722DPA Interleaved 512KB GND GND GND
IBM14N13722DPA Interleaved 1MB GND N.C. GND
IBM14N32724FPA Linear 256KB N.C. GND N.C.
IBM14N64724DPA Linear 512KB GND GND N.C.
IBM14N13724DPA Linear 1MB GND N.C. N.C.
IBM14N64726GAA Asynch 512KB GND GND NC

Absolute Maximum Ratings

Parameter Symbol Rating Units Notes

Power Supply Voltage (3.3V) Vees -0.5t04.6 \ 1,2
Power Supply Voltage (5.0V) Vees -05t07 \ 1,83
Input Voltage Vin -0.5t06.0 \% 1
QOutput Voltage Vour -0.5t0 Vea+0.5 \% 1
Operating Temperature Torr 0to +70 °C 1
Storage Temperature Tste -5510 +125 °C 1
Power Dissipation Pp 6.0 w 1,2
Power Dissipation Pp 8.0 w 1,3
Short Circuit Output Current lout 50 mA 1

ability.

2. For synchronous modules only.
3. For asynchronous module only.

1. Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect reli-
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Recommended DC Operating Conditions (TA-0t0 70 C) :

Synchronous modules

Parameter Symbol Min. Typ. Max. Units Notes
Supply Voltage Veeas 3.135 3.3 3.465 \% 1,4
Input High Voltage ViH 2.2 — 55 \% 1,2,4
Input Low Voltage Vi -0.3 — 0.8 \% 1,3,4
Output Current lout — 5 8 mA 4

Vig(Max)DC = 5.5 V, V|y(Max)AC = 6.0 V (pulse width < 4.0ns)
V (Min)DC = - 0.3 V, V| (Min)AC= -1.5 V (pulse width < 4.0ns)

All voltages referenced to Vgs. All Vpp and Vggs pins must be connected.

Ll

Input Voltage levels are tested to the following DC conditions: 1 microsecond cycle and 200 nanosecond set-up and hold times.

Capacitance (TA=0to +70 C, VDD=3.3V 5%, f=1MHz) Maximum values: Synchronous modules

Parameter Symbol Test Condition 256KB 512KB 1MB Units
Input Capacitance (Address) Cind Vin=0V 15 25 45 pF
Input Capacitance (Control, CE, OE) Cing Vin =0V 10 15 25 pF
Input Capacitance (WE, CLK) Cing Vin =0V 10 10 15 pF
Data I/O Capacitance (DQO0-DQ71) Cout Vour =0V 10 10 15 pF
DC Electrical Characteristics (TA=0to +70 C, VDD=3.3V 5%): Synchronous modules

Parameter Symbol Min. Max. Units Notes

Operating Current I
Average Power Supply Operating Current IDD1° 900 mA 1
(OE = VIH: IOUT = O) DD12
Standby Current
Power Supply Standby Current
(CS2 = Vys, CS2 = V, Al other inputs = Vi or Vi, lour. = 0, CLK at Ise 100 mA 1
100MHz)
Input Leakage Current
Input Leakage Current, any input I 8 A
(Vin=0 &Vpp)
Output Leakage Current

== | A
(Vour =0 &Vpp, OE = V|y) Lo 8 H
Output High Level
Output “H” Level Voltage (lon=-8MA @ 2.4V) Von 24 v
Output Low Level
Output “L” Level Voltage (o =+8mA @ 0.4V) Vou 0.4 v

1. lout = Chip Output Current

©IBM Corporation. All rights reserved.
Use is further subject to the provisions at the end of this document.
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IBM14N1372
IBM14N6472

Recommended DC Operating Conditions (TA=0to 70 C): Asynchronous Module

Parameter

Symbol

Min.

Typ.

Max.

Units

Supply Voltage (5.0V)

Vee

4.75

5.0

5.25

\

Input High Voltage

Vin

2.2

Vce+0.3

\

Input Low Voltage

ViL

-0.5

0.8

\

Qutput Current

lout

-5

5

mA

2. Viy(Max)= Vcc + 0.5

3. Vi (Min)DC =-0.3V, V| |(Min)AC= -2.0V (pulse width < 20.0 ns.)

1. All voltages referenced to GND. All V¢ and GND pins must be connected.

Capacitance (TA=0to 70 C, VCC5=5V 5%, f=1MHz) Maximum values: Asynchronous Module

Parameter

Symbol

Test Condition

512KB

Units

Input Capacitance (Address)

AO... A3

All others

Cint

Viy = 0V

50

100

pF

Input Capacitance (CE, OE)

Cinz

Viy = 0V

65

pF

Input Capacitance (WE)

Cina

Viy = 0V

18

pF

Data I/O Capacitance (DQO0-DQ71)

Cour

Vour =0V

10

pF

DC Electrical Characteristics TA=0to +70 C, VCC5=5V 5%) : Asynchronous Module

Parameter

Symbol Min.

Max.

Units

Notes

Operating Current @ 5.0V

(Maximum Vgces. lout = 0)

Maximum Power Supply Operating Current

lectz

1140

mA

Standby Current @ 5.0V
Power Supply Standby Current

(Maximum Vggs, Vi < CS; All other inputs = V) or Vi lout= 0)

640

mA

Input Leakage Current
Input Leakage Current, any input
(Vin=0&V¢c)

40

LA

Output Leakage Current
(Vour =0 &V, OE = V|y)

ILo

40

LA

Output High Level

Output “H” Level Voltage (lop=-8mA @ 2.4V)

Vo 2.4

Output Low Level

QOutput “L” Level Voltage (lo =+8mA @ 0.4V)

VoL

0.4

1. loyt = Chip Output Current
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AC Characteristics (TA=0to +70 C, VDD=3.3V 5%, Units in nsec) Synchronous modules

Parameter Symbol i ? iy i i iy Notes
Cycle Time tevoLe 15.0 — 15.0 —
Clock Pulse High ten 3.0 — 3.0 —
Clock Pulse Low teL 3.0 — 3.0 —
Clock to Output Valid tca — 9.0 — 11.0 1
Address Status Controller Setup Time tanscs 25 — 25 —
Address Status Controller Hold Time tabscH 05 — 05 —
Address Status Processor Setup Time taDsps 25 — 25 —
Address Status Processor Hold Time taDsPH 05 — 05 —
Advance Setup Time tapvs 25 — 25 —
Advance Hold Time taDvH 05 — 05 —
Address Setup Time tas 25 — 25 —
Address Hold Time taH 0.5 — 0.5 —
Chip Selects Setup Time tess 25 — 25 —
Chip Selects Hold Time tesH 0.5 — 0.5 —
Write Enables Setup Time twes 25 — 25 —
Write Enables Hold Time twen 0.5 — 0.5 —
Data In Setup Time tos 25 — 25 —
Data In Hold Time ton 0.5 — 0.5 —
Data Out Hold Time tcax 3.0 — 3.0 — 1
Clock High to Output High Z tchz — 5.0 — 55 1,2,3
Clock High to Output Active tez 25 — 25 — 1,2,3
QOutput Enable to High Z tonz 2.0 55 2.0 6.5 1,2
Output Enable to Low Z torz 0.25 — 0.25 — 1,2
QOutput Enable to Output Valid toa — 5.0 — 6.0 1

1. See AC Test Loading figure on the next page.

2. Transitions are measured £ 200 mV from steady state voltage.
3. At any given voltage and temperature, Tgpz max is always less than Tz min for a given device and from device to device. For any
read cycle preceded by a write or deselect cycle, the data bus will transition glitch-free from HIZ to new RAM data.

©IBM Corporation. All rights reserved.
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AC Test Loading

DQ

nanoseconds

Fig. 1 Test Equivalent Load

3.0

2.5

2.0

0.5

0.0

-0.5

-1.0

+3.3V

317 Q

DQ

____ 30 pF 351 ___ 5 pF

[}
VL=15V V AV

Fig. 2 Test Equivalent Load

Output Capacitive Load Derating Curve

inul

30 45 60 75 90
picoFarads

The derating curve above is for a purely capacitive load on the output driver. For example, a
part specified at 8ns access time will behave as though it has an 8.5 ns access time if a 30
pF load with no DC component was attached to the output driver. The access time guaran-
teed in the datasheets are based on a 50 ohm terminated test load. For unterminated loads
the derating curve should be used. This curve is based on nominal process conditions with

worst case parameters Vo = 3.14 V, Tg = 70 °C.
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Synchronous SRAM Timing Diagram (Burst Read)

tCH tCL

tcyc le

CLK

tADSPS tADSPH

| tADSCS tADSCH |

Notes:
1. Q1(A) and Q2(A) refer to output for Address A1 and A2 respectively.
2. Q2(B),Q2(C) and Q2(D) refer to output from subsequent internal burst counter addresses.

©IBM Corporation. All rights reserved. 26H3203.C62776
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Synchronous SRAM Timing Diagram (Burst Write)

: tcycle : tCH | tCL :
t ~ | | | |
I I I I I I
CLK
I I I I I I
tapsps | tapsph | | | | |
I I I I
ADSP
I I I I
I I I I
I I I I
ADSC |
I
| | | taovs | tapvm | taowH |
o I
ADV
ADDR
WE
toss | tesn | tess | tesn | | |
Cs
I I I I
I !
OE | |
—H |
| tos | ton
o
DQ D1(A) )
N
I
OHz | | | | |
Notes:
1.D1(A) and D2(A) refer to data written to addresses A1 and A2.
2. D2(B) refers to data written to a subsequent internal burst counter address.
3. WE is a Don’t Care when ADSP is sampled LOW.
26H3203.C62776 ©IBM Corporation. All rights reserved.
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Asynchronous SRAM Timing Diagram (Read)

- tavay >
ADDR > < >|<
- Tavav >
Ts «—— lIrjqy ———>
. «—lengz —
ELQX _
OE
-— TaLqv —> ~—!aHaz —
HIGH Z GLAX _ HIGH Z
Da < DATA VALID
lcc - — _ELICCH — ] e |<— 'EHICOL ——»>
VCC SUPPLY CURRENT
'sp
Notes: _
1. Addresses valid prior to or coincident with CE going low.
Read Cycle
DATA
Parameter Symbol Unit Notes
Min. Max.
Read Cycle Time tavav 12 ns 2
Address Cycle Time tavav 12 ns
Enable Access Time teLav 12 ns 3
Output Enable Access Time teLav 6 ns
Output Hold from Address Change taxax 3 ns 4,5 6
Enable Low to Output Active teLax 4 ns 4,5 6
Enable High to Output High-Z tenaz 0 7 ns 4,5 6
Output Enable Low to Output Active taLax 0 ns 4,5 6
Qutput Enable High to Output High-Z teHaz 0 6 ns 4,5 6
Power Up Time teLiceH 0 ns
Power Down Time temceL 12 ns
1. WE(0:7) is high for read cycle.
2. All timings are referenced from the last valid address to the first transitioning address.
3. Addresses valid prior to or coincident with CE going low
4. At any given voltage and temperature, tgyqz (max) < tg ox (min), and tgnaz (Max) < tgLax (min), both for a given device and from
device to device.
5. Transition is measured £500 mv from steady-state voltage.
6. This parameter is sampled and not 100% tested.
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High-Performance SRAM Modules

Asynchronous SRAM Timing Diagram (Write Cycle 1)

- tavav >
noor > >
- tAV WH e » tWHAX
Ccs
—— tWL WH ———————————»
[— tWL EH
WE(0:7)
YovwH —>
D(DATA IN) DATA VALID
Q(DATA OUT) HIGH Z HIGH Z
Notes: . I
1. A write occurs during the overlap of OE_low and WE low..
2. If OE goes low coincident with or after WE goes low, the output will remain in a high impedance state.
Write Cycle 1 (WE Controlled)
DATA
Parameter Symbol Unit Notes
Min. Max.
Write Cycle Time tavav 12 ns 1
Address Setup Time tavwL 0 ns
Address Valid to End of Write tavwH 10 ns
. ) 1
Write Pulse Width WLWH 10 ns
twien
. ) = 1
Write Pulse Width G High WLWH 9 ns 2
twien
Data Valid to End of Write tovwH 6 ns
Data Hold Time twHDX 0 ns
Write Low to Output High-Z twiaz 0 6 ns 3,4, 5
Write High to Output Active twhax 2 ns 3,4,5
Write Recovery Time twHAx 0 ns
1. All timings are referenced from the last valid address to the first transitioning address.
2. If V4 < OE, the output will remain in a high impedance state
3. At any given voltage and temperature , twLqz (Mmax) < twHax (min), both for a given device and from device to device.
4. Transition is measured =500 mv from steady state voltage.
5. This parameter is sampled and not 100% tested.
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Asynchronous SRAM Timing Diagram (Write Cycle 2)

- tAVAV >
ADDR >< ><
P taven >
CS
 laver ] < - tenax
WE(0:7)
D(DATA IN)
Q(DATA OUT) HIGH Z
Notes: _
1. Awrite occurs during the overlap of OE low and WE low.

Write Cycle 2 (OE Controlled)

DATA
Parameter Symbol Unit Notes
Min. Max.
Write Cycle Time tavav 12 ns
Address Setup Time taveL 0 ns
Address Valid to End of Write tavEH 10 ns
Enable to End of Write teLen 9 ns 3,4
teLwh

Data Valid to End of Write toveH 6 ns
Data Hold Time teHDx 0 ns
Write Recovery Time teHAX 0 ns

1. A write occurs during the overlap of OE low and WE low

2. All timings are referenced from the last valid address to the first transitioning address.

3. If Egoes low coincident with or after WE goes low, the output will remain in a high impedance state.

4. If OE goes high coincident with or before WE goes high, the output will remain in a high impedance state.
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Layout Drawing: 512KB (64K x 72), 160-pin, Synchronous module
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Layout Drawing: 1MB (128K x 72), 160-pin, Synchronous module
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Layout Drawing: 256KB (32K x 72), 160-pin, Synchronous module
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High-Performance SRAM Modules

Layout Drawing 512KB (64K x 72), 160-pin, Asynchronous module

Front View:
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Revision Log

Rev Contents of Modification

10/94 Initial Release

2/95 Added x36 module info., updated text and added part numbers..

5/95 Added pin capacitance values and defined PD bits.

11/95 Updated DIMM speed offerings and other pertinent information.

12/95 Official release.

2/96 Update part numbers (added 1MB SE design).

4/98 re-release of document.
26H3203.C62776 ©IBM Corporation. All rights reserved.
Revised 4/98 Use is further subject to the provisions at the end of this document.

Page 25 of 26

Powered by ICminer.com Electronic-Library Service CopyRight 2003



	11.1by7.0.pdf
	10.9by7.0.pdf
	10.8by7.0.pdf
	10.7by7.0.pdf
	10.6by7.0.pdf
	10.5by7.0.pdf
	10.4by7.0.pdf
	10.3by7.0.pdf
	10.2by7.0.pdf
	10.1by7.0.pdf
	10.0by7.0.pdf
	9.9by7.0.pdf
	9.8by7.0.pdf
	9.7by7.0.pdf
	9.6by7.0.pdf
	9.5by7.0.pdf
	9.4by7.0.pdf
	9.3by7.0.pdf
	9.2by7.0.pdf
	9.1by7.0.pdf
	9.0by7.0.pdf
	8.9by7.0.pdf
	8.8by7.0.pdf
	8.7by7.0.pdf
	8.6by7.0.pdf
	8.5by7.0.pdf
	8.4by7.0.pdf
	8.3by7.0.pdf
	8.2by7.0.pdf
	8.1by7.0.pdf
	5.5by8.1.pdf
	sample.pdf
	sterling.com
	Welcome to Sterling Software






	8.3by7.0.pdf
	8.2by7.0.pdf
	8.1by7.0.pdf
	5.5by8.1.pdf
	sample.pdf
	sterling.com
	Welcome to Sterling Software










	8.7by7.0.pdf
	8.6by7.0.pdf
	8.5by7.0.pdf
	8.4by7.0.pdf
	8.3by7.0.pdf
	8.2by7.0.pdf
	8.1by7.0.pdf
	5.5by8.1.pdf
	sample.pdf
	sterling.com
	Welcome to Sterling Software






	8.3by7.0.pdf
	8.2by7.0.pdf
	8.1by7.0.pdf
	5.5by8.1.pdf
	sample.pdf
	sterling.com
	Welcome to Sterling Software


































	btnStamp: 
	copyright2:                                                         
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	P1: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P2: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P3: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P4: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P5: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P6: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P7: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P8: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P9: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P10: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P11: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P12: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P13: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P14: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P15: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P16: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P17: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P18: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P19: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P20: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P21: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P22: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P23: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P24: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         


	P25: 
	pmtemplate: 
	copyright: Powered by ICminer.com Electronic-Library Service CopyRight 2003
	copyright2:                                                         




