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128K x 32 Synchronous-Pipelined Cache RAM

Features

Supports 100-MHz bus for PentiumO and PowerPC™
operations with zero wait states

Fully registered inputs and outputs for pipelined oper-
ation

128K by 32 common 1I/O architecture
3.3V core power supply

2.5V / 3.3V I/O operation

Fast clock-to-output times

—3.5ns (for 166-MHz device)

—4.0 ns (for 133-MHz device)
—5.5ns (for 100-MHz device)

User-selectable burst counter supporting Inteld Pen-
tium interleaved or linear burst sequences

Separate processor and controller address strobes
Synchronous self-timed writes

Asynchronous output enable

JEDEC-standard 100 TQFP pinout

“ZZ" Sleep Mode option and Stop Clock option

Functional Description

The CY7C1339 is a 3.3V, 128K by 32 synchronous-pipelined
cache SRAM designed to support zero wait state secondary
cache with minimal glue logic.

The CY7C1339 I/O pins can operate at either the 2.5V or the
3.3V level; the I/O pins are 3.3V tolerant when Vppg=2.5V.

All synchronous inputs pass through input registers controlled
by the rising edge of the clock. All data outputs pass through
output registers controlled by the rising edge of the clock. Max-
imum access delay from the clock rise is 3.5 ns (166-MHz
device).

The CY7C1339 supports either the interleaved burst se-
guence used by the Intel Pentium processor or a linear burst
sequence used by processors such as the PowerPC. The burst
sequence is selected through the MODE pin. Accesses can
be initiated by asserting either the Processor Address Strobe
(ADSP) or the Controller Address Strobe (ADSC) at clock rise.
Address advancement through the burst sequence is con-
trolled by the ADV input. A 2-bit on-chip wraparound burst
counter captures the first address in a burst sequence and
automatically increments the address for the rest of the burst
access.

Byte write operations are qualified with the four Byte Write
Select (BW[z.g)) inputs. A Global Write Enable (GW) overrides
all byte write inputs and writes data to all four bytes. All writes
are conducted with on-chip synchronous self-timed write cir-
cuitry.

Three synchronous Chip Selects (CE;, CE,, CE3) and an
asynchronous Output Enable (OE) provide for easy bank se-
lection and output three-state control. In order to provide prop-
er data during depth expansion, OE is masked during the first
clock of a read cycle when emerging from a deselected state.
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Pin Configuration

CY7C1339
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Selection Guide
7C1339-166 7C1339-133 7C1339-100
Maximum Access Time (ns) 3.5 4.0 55
Maximum Operating Current (mA) Commercial 420 375 325
Maximum CMOS Standby Current (mA) Commercial 10 10 10
2
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Pin Definitions

CY7C1339

Pin Number Name 1/0 Description
50-44, 81, A16:0] Input- Address Inputs used to select one of the 64K address locations. Sampled at the
82, 99, 100, Synchronous | rising edge of the CLK if ADSP or ADSC is active LOW, and CE,, CE,, and CE3
32-37 are sampled active. A1) feed the 2-bit counter.
96-93 W[S:O] Input- Byte Write Select Inputs, active LOW. Qualified with BWE to conduct byte writes
Synchronous | to the SRAM. Sampled on the rising edge of CLK.
88 GW Input- Global Write Enable Input, active LOW. When asserted LOW on the rising edge of
Synchronous | CLK, a global write is conducted (ALL bytes are written, regardless of the values
on BW(3,q; and BWE).
87 BWE Input- Byte Write Enable Input, active LOW. Sampled on the rising edge of CLK. This
Synchronous | signal must be asserted LOW to conduct a byte write.
89 CLK Input-Clock | Clock input. Used to capture all synchronous inputs to the device. Also used to
increment the burst counter when ADV is asserted LOW, during a burst operation.
98 CE; Input- Chip Enable 1 Input, active LOW. Sampled on the rising edge of CLK. Used in
Synchronous | conjunction with CE, and CEj3 to select/deselect the device. ADSP is ignored if
CE; is HIGH.
97 CE, Input- Chip Enable 2 Input, active HIGH. Sampled on the rising edge of CLK. Used in
Synchronous | conjunction with CE; and CEj to select/deselect the device.
92 CE; Input- Chip Enable 3 Input, active LOW. Sampled on the rising edge of CLK. Used in
Synchronous | conjunction with CE4 and CE, to select/deselect the device.
86 OE Input- Output Enable, asynchronous input, active LOW. Controls the direction of the I/O
Asynchronous | pins. When LOW, the 1/O pins behave as outputs. When deserted HIGH, I/O pins
are three-stated, and act as input data pins. OE is masked during the first clock of
a read cycle when emerging from a deselected state.
83 ADV Input- Advance Input signal, sampled on the rising edge of CLK. When asserted, it auto-
Synchronous | matically increments the address in a burst cycle.
84 ADSP Input- Address Strobe from Processor, sampled on the rising edge of CLK. When assert-
Synchronous | ed LOW, Aj1¢.q; is captured in the address registers. Ay ) are also loaded into the
burst counter. V{/hen ADSP and ADSC are both asserted, only ADSP is recognized.
ASDP is ignored when CE, is deserted HIGH.
85 ADSC Input- Address Strobe from Controller, sampled on the rising edge of CLK. When assert-
Synchronous | ed LOW, Aj1¢.q; is captured in the address registers. Ay .q) are also loaded into the
burst counter. \/{lhen ADSP and ADSC are both asserted, only ADSP is recognized.
64 2z Input- ZZ “sleep” Input. This active HIGH input places the device in a non-time-critical
Asynchronous | “sleep” condition with data integrity preserved. Leaving ZZ floating or NC will de-
fault the device into an active state. ZZ has an internal pull down.
29, 28, 25-22, DQ[31:0] I/O- Bidirectional Data I/O lines. As inputs, they feed into an on-chip data register that
19, 18,13,12, Synchronous | is triggered by the rising edge of CLK. As outputs, they deliver the data contained
9-6, 3,2, 79, in the memory location specified by A[16:0] during the previous clock rise of the
78, 75-72, read cycle. The direction of the pins is controlled by OE. When OE is asserted
69, 68, 63, 62 LOW, the pins behave as outputs. When HIGH, DQ[31:0] are placed in athree-state
59-56, 53, 52 condition.
15, 41, 65, 91 | Vpp Power Supply | Power supply inputs to the core of the device. Should be connected to 3.3V power
supply.
17, 40, 67, 90 | Vgg Ground Ground for the core of the device. Should be connected to ground of the system.
4,11, 20, 27, | Vppg I/O Power Power supply for the I/O circuitry. Should be connected to a 3.3V or 2.5V power
54, 61, 70, 77 Supply supply.
5,10, 21, 26, | Vsso I/O Ground Ground for the 1/O circuitry. Should be connected to ground of the system.
55, 60, 71, 76
31 MODE Input- Selects burst order. When tied to GND selects linear burst sequence. When tied
Static to Vppg or left floating selects interleaved burst sequence. This is a strap pin and
should remain static during device operation. When left floating or NC, defaults to
interleaved burst order. Mode pin has an internal pull up.
1, 14, 16, 30, | NC - No Connects.
38,39,42,43,
51, 66, 80
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Introduction

Functional Overview

All synchronous inputs pass through input registers controlled
by the rising edge of the clock. All data outputs pass through
output registers controlled by the rising edge of the clock. Max-
imum access delay from the clock rise (tcp) is 3.5 ns (166-MHz
device).

The CY7C1339 supports secondary cache in systems utilizing
either a linear or interleaved burst sequence. The interleaved
burst order supports Pentium and i486 processors. The linear
burst sequence is suited for processors that utilize a linear
burst sequence. The burst order is user selectable, and is de-
termined by sampling the MODE input. Accesses can be initi-
ated with either the Processor Address Strobe (ADSP) or the
Controller Address Strobe (ADSC). Address advancement
through the burst sequence is controlled by the ADV input. A
two-bit on-chip wraparound burst counter captures the first ad-
dress in a burst sequence and automatically increments the
address for the rest of the burst access.

Byte write operations are qualified with the Byte Write Enable
(BWE) and Byte Write Select (BW(z.q)) inputs. A Global Write
Enable (GW) overrides all byte erte |nputs and writes data to
all four bytes. All writes are simplified with on-chip synchro-
nous self-timed write circuitry.

Three synchronous Chip Selects (CE;, CE,, CE3) and an
asynchronous Output Enable (OE) provide for easy bank se-
lection and output three-state control. ADSP is ignored if CE;
is HIGH.

Single Read Accesses

This access is initiated when the following conditions are sat-
isfied at clock rise: (1) ADSP or ADSC is asserted LOW, (2)
CE4, CE,, CEzare all asserted active, and (3) the write s_g_nals
(GW BWE) are all deserted HIGH. ADSP is ignored if CE; is
HIGH. The address presented to the address inputs (A16:0)) is
stored into the address advancement logic and the Address
Register while being presented to the memory core. The cor-
responding data is allowed to propagate to the input of the
Output Registers. At the rising edge of the next clock the data
is allowed to propagate through the output register and onto
the data bus within 3.5 ns (166-MHz device) if OE is active
LOW. The only exception occurs when the SRAM is emerging
from a deselected state to a selected state, its outputs are
always three-stated during the first cycle of the access. After
the first cycle of the access, the outputs are controlled by the
OE signal. Consecutive single read cycles are supported.
Once the SRAM is deselected at clock rise by the chip select
and either ADSP or ADSC signals, its output will three-state
immediately.

Single Write Accesses Initiated by ADSP

This access is initiated when both of the following conditions
are satisfied at clock rise: (1) ADSP is asserted LOW, and (2)
CE;, CEp, CEj are all asserted active. The address presented
to A[1e:0] is loaded into the address register and the address
advancement logic while being delivered to the RAM core. The
write signals (GW, BWE, and BW/3,q)) and ADV inputs are ig-
nored during this first cycle.

ADSP-triggered write accesses require two clock cycles to
complete. If GW is asserted LOW on the second clock rise, the
data presented to the DQ[31.q) inputs is written into the corre-
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sponding address location in the RAM core. If GW is HIGH,
then the write operation is controlled by BWE and BW/s,q; sig-
nals. The CY7C1339 provides byte write capability that is de-
scribed in the Write Cycle Descriptions table. Asserting the
Byte Write Enable input (BWE) with the selected Byte Write
(BWi3.07) input will selectively write to only the desired bytes.
Bytes not selected during a byte write operation will remain
unaltered. A synchronous self-timed write mechanism has
been provided to simplify the write operations.

Because the CY7C1339 is a common 1/O device, the Output
Enable (OE) must be deserted HIGH before presenting data
to the DQyz1.q) inputs. Doing so will three-state the output driv-
ers. As a safety precaution, DQp1,q are automatically
three-stated whenever a write cycle i |s detected, regardless of
the state of OE.

Single Write Accesses Initiated by ADSC

ADSC write accesses are initiated when the following condi-
tions are satisfied: (1) ADSC is asserted LOW, (2) ADSP is
deserted HIGH, (3) CE4, CE,, CE3 are all asserted active, and
(4) the appropriate combination of the write inputs (GW, BWE,
and BW(3.q)) are asserted active to conduct a write to the de-
sired byte(s). ADSC- triggered write accesses require a single
clock cycle to complete. The address presented to Aqjg.q; is
loaded into the address register and the address advancement
logic while being delivered to the RAM core. The ADV input is
ignored during this cycle. If a global write is conducted, the
data presented to the DQ[a1.q; is written into the corresponding
address location in the RAM core. If a byte write is conducted,
only the selected bytes are written. Bytes not selected during
a byte write operation will remain unaltered. A synchronous
self-timed write mechanism has been provided to simplify the
write operations.

Because the CY7C1339 is a common /O device, the Output
Enable (OE) must be deserted HIGH before presenting data
to the DQz1.q) inputs. Doing so will three-state the output driv-
ers. As a safety precaution, DQpz1,q are automatically
three-stated whenever a write cycle i |s detected, regardless of
the state of OE.

Burst Sequences

The CY7C1339 provides a two-bit wraparound counter, fed by
A[z0p» that implements either an interleaved or linear burst se-
quence. The interleaved burst sequence is designed specifi-
cally to support Intel Pentium applications. The linear burst
sequence is designed to support processors that follow a lin-
ear burst sequence. The burst sequence is user selectable
through the MODE input.

Asserting ADV LOW at clock rise will automatically increment
the burst counter to the next address in the burst sequence.
Both read and write burst operations are supported.

Interleaved Burst Sequence

First Second Third Fourth
Address Address Address Address
AL:0] ArLo] AL:0] AL:0]
00 01 10 11
01 00 11 10
10 11 00 01
11 10 01 00
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Linear Burst Sequence

First Second Third Fourth
Address Address Address Address
AlL.0] AlL.0] AlL.0] AlL.0]
00 01 10 11
01 10 11 00
10 11 00 01
11 00 01 10

ZZ Mode Electrical Characteristics

Sleep Mode

The ZZ input pin is an asynchronous input. Asserting ZZ plac-
es the SRAM in a power conservation “sleep” mode. Two clock
cycles are required to enter into or exit from this “sleep” mode.
While in this mode, data integrity is guaranteed. Accesses
pending when entering the “sleep” mode are not considered
valid nor is the completion of the operation guaranteed. The
device must be deselected prior to entering the “sleep” mode.
CE4, CE,, CE3, ADSP, and ADSC must remain inactive for the
duration of tzzrec after the ZZ input returns LOW.

Parameter Description Test Conditions Min. Max. Unit
lppzz Snooze mode ZZ >\pp - 0.2V 3 mA
standby current
tzzs Device operationto | ZZ >Vpp — 0.2V 2tcyc ns
77
tzzREC ZZ recovery time 727 <0.2V 2tcye ns

This Material Copyrighted By Its Respective Manufacturer
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Next Cycle Add. Used zz CE; | CE, | CE; | ADSP | ADSC | ADV OE DQ | Write
Unselected None L X X 1 X 0 X X Hi-Z X
Unselected None L 1 X 0 0 X X X Hi-Z X
Unselected None L X 0 0 0 X X X Hi-Z X
Unselected None L 1 X 0 1 0 X X Hi-Z X
Unselected None L X 0 0 1 0 X X Hi-Z X
Begin Read External L 0 1 0 0 X X X Hi-Z X
Begin Read External L 0 1 0 1 0 X X Hi-Z Read
Continue Read | Next L X X X 1 1 0 1 Hi-Z Read
Continue Read Next L X X X 1 1 0 0 DQ Read
Continue Read | Next L X X 1 X 1 0 1 Hi-Z Read
Continue Read Next L X X 1 X 1 0 0 DQ Read
Suspend Read | Current L X X X 1 1 1 1 Hi-Z Read
Suspend Read | Current L X X X 1 1 1 0 DQ Read
Suspend Read | Current L X X 1 X 1 1 1 Hi-Z Read
Suspend Read | Current L X X 1 X 1 1 0 DQ Read
Begin Write Current L X X X 1 1 1 X Hi-Z Write
Begin Write Current L X X 1 X 1 1 X Hi-Z Write
Begin Write External L 0 1 0 1 0 X X Hi-Z Write
Continue Write | Next L X X X 1 1 0 X Hi-Z Write
Continue Write | Next L X X 1 X 1 0 X Hi-Z Write
Suspend Write | Current L X X X 1 1 1 X Hi-Z Write
Suspend Write | Current L X X 1 X 1 1 X Hi-Z Write
ZZ “Sleep” None H X X X X X X X Hi-Zz X
Note:

1. X="Don't Care,” 1=HIGH, 0=LOW.
2. Write is defined by BWE, BW(3,q}, and GW. See Write Cycle Descriptions table.
3. The DQ pins are controlled by the current cycle and the OE signal. OE is asynchronous and is not sampled with the clock.
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Write Cycle Descriptions!* 5 6l

Function GW BWE BW3 BW, BW; BW,
Read 1 1 X X X X
Read 1 0 1 1 1 1
Write Byte 0 - DQ[7.q 1 0 1 1 1 0
Write Byte 1 - DQq15:g) 1 0 1 1 0 1
Write Bytes 1, 0 1 0 1 1 0 0
Write Byte 2 - DQq23:16] 1 0 1 0 1 1
Write Bytes 2, 0 1 0 1 0 1 0
Write Bytes 2, 1 1 0 1 0 0 1
Write Bytes 2, 1,0 1 0 1 0 0 0
Write Byte 3 - DQ[31:24] 1 0 0 1 1 1
Write Bytes 3, 0 1 0 0 1 1 0
Write Bytes 3, 1 1 0 0 1 0 1
Write Bytes 3, 1,0 1 0 0 1 0 0
Write Bytes 3, 2 1 0 0 0 1 1
Write Bytes 3, 2,0 1 0 0 0 1 0
Write Bytes 3, 2, 1 1 0 0 0 0 1
Write All Bytes 1 0 0 0 0 0
Write All Bytes 0 X X X X X
Maximum Ratings Static Discharge Voltage .........ccccoeiiiiiieeniiiiiiee s >2001V
(per MIL-STD-883, Method 3015)
(Above which the useful life may be impaired. For user guide- Latch-Up Current >200 MA
lines, not tested) T TR T m
Storage Temperature ...........ccooeeecenivieeneenenn. 65°C to +150°C Operating Range
gmblerX Tel_mgerature with EEC 10 +125°C Ambient
ower Applied ... () Range | Temperaturel®! Voo Vooo
Supply Voltage on Vpp Relative to GND.......... 0.5V to +4.6V
i Com’l 0°C to +70°C 3.3V 2.5V -5%
DC Voltage Ap;[)lled to Outputs —5%/+10% 3.3V /+10%
in High Z Statel” ..., 05V to Vpp + 0.5V
[71 i Ind’l —40°Cto +85°C 3.3V 2.5V -5%
DC Inpu.t Voltage!™ ... 05V to Vpp + 0.5V _506/+10% 33V /+10%
Current into Outputs (LOW) .....coeiieiiiiiiiei e 20 mA
Note:

4. X="Don't Care,” 1=Logic HIGH, O=Logic LOW. o o

5. The SRAM always initiates a read cycle when ADSP asserted, regardless of the state of GW, BWE, or BW3,;. Writes may occur only on subsequent clocks
after the ADSP or with the assertion of ADSC. As a result, OE must be driven HIGH prior to the start of the write cycle to allow the outputs to three-state. OE is
adon't care for the remainder of the write cycle. o

6. OE is asynchronous and is not sampled with the clock rise. It is masked internally during write cycles. During a read cycle DQ=High-Z when OE is inactive or
when the device is deselected, and DQ=data when OE is active.

7.  Minimum voltage equals -2.0V for pulse durations of less than 20 ns.

8. T, is the case temperature.
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Electrical Characteristics Over the Operating Range

Parameter Description Test Conditions Min. Max. Unit
Vpp Power Supply Voltage | 3.3V -5%/+10% 3.135 3.6 \Y,
Vbbo I/O Supply Voltage 2.5V -5% to 3.3V +10% 2.375 3.6 \Y,
VOH Output HIGH Voltage VDDQ = 33\/, VDD = Min., lOH =—4.0mA 2.4 V
VDDQ = 25\/, VDD = Min., lOH =-2.0mA 2.0 V
VOL OUtpUt LOW Voltage VDDQ =3.3V, VDD = Min., lOL: 8.0mA 0.4 V
VDDQ =25V, VDD = Min., lOL: 2.0mA 0.7 V
ViH Input HIGH Voltage Vppg = 3-3V 2.0 Vpp +0.3V \Y%
Vi1 Input HIGH Voltage Vppg = 2.5V 1.7 Vpp +0.3V \Y%
Vi Input LOW Voltagel”! Vbpo = 3.3V -0.3 0.8 Vv
Vi Input LOW Voltagel Vpbpo = 2.5V -0.3 0.7 Vv
Ix Input Load Current GND <V, < Vppg -5 5 A
except ZZ and MODE
Input Current of MODE | Input = Vgg -30 HA
Input = Vppgo 5 MA
Input Current of ZZ Input = Vgg -5 HA
Input = Vppg 30 HA
loz Output Leakage GND < V| £ Vppg, Output Disabled -5 5 A
Current
Iob Vpp Operating Supply | Vpp = Max., Igyt =0 mA, 6-ns cycle, 166 MHz 420 mA
Current f= fMAX = 1/tCYC
7.5-ns cycle, 133 MHz 375 mA
10-ns cycle, 100 MHz 325 mA
Isg1 Automatic CS Max. Vpp, Device Deselected, 6-ns cycle, 166 MHz 150 mA
Power-Down Vin2VigorVinsV L
Current—TTL Inputs | f = fyax = Uteye 7.5-ns cycle, 133 MHz 125 mA
10-ns cycle, 100 MHz 115 mA
Isg2 Automatic CS Max. Vpp, Device Deselected, V) | All speeds 10 mA
Power-Down <0.3VorVy>Vppg-0.3V,f=0
Current—CMOS Inputs
Isg3 Automatic CS Max. Vpp, Device Deselected, or | 6-ns cycle, 166 MHz 125 mA
Power-Down ViN=0.3VorViy > Vppg — 0.3V
Current—CMOS Inputs | f = fyax = Lltcye 7.5-ns cycle, 133 MHz 95 mA
10-ns cycle, 100 MHz 85 mA
Isga Automatic CS Max. Vpp, Device Deselected, 18 mA
Power-Down Vin2VigorVysV,f=0
Current—TTL Inputs
Capacitance!
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta = 25°C, f =1 MHz, pF
CceLk Clock Input Capacitance Voo = 3.3V pF
Cio Input/Output Capacitance pF
Note:

9. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms
33V R=317Q a0
OUTPUT — M ALL INPUT PULSES
OUTPUT | 25V — L 90%
5 pF _| GND
® R=3510Q
V= 1.5V < 2.5ns> —-> < 2.5ns
INCLUDING —- —
JIGAND ~ -
(a) SCOPE (b) (c)

Switching Characteristics Over the Operating Rangel11:12:13]

-166 -133 -100
Parameter Description Min. Max. Min. Max. Min. Max. Unit
teve Clock Cycle Time 6.0 7.5 10 ns
tey Clock HIGH 1.7 1.9 35 ns
teL Clock LOW 1.7 1.9 35 ns
tas Address Set-Up Before CLK Rise 2.0 25 25 ns
tAH Address Hold After CLK Rise 0.5 0.5 0.5 ns
tco Data Output Valid After CLK Rise 3.5 4.0 55 ns
tboH Data Output Hold After CLK Rise 15 2.0 2.0 ns
taps ADSP, ADSC Set-Up Before CLK Rise 2.0 25 25 ns
tADH ADSP, ADSC Hold After CLK Rise 0.5 0.5 0.5 ns
twes BWE, GW, BW[3:0] Set-Up Before CLK Rise 2.0 2.5 25 ns
twen BWE, GW, BW[3:0] Hold After CLK Rise 0.5 0.5 0.5 ns
taDvs ADV Set-Up Before CLK Rise 2.0 25 25 ns
tApvH ADV Hold After CLK Rise 0.5 0.5 0.5 ns
tos Data Input Set-Up Before CLK Rise 2.0 25 25 ns
toH Data Input Hold After CLK Rise 0.5 0.5 0.5 ns
tces Chip Select Set-Up 2.0 25 25 ns
tcen Chip Select Hold After CLK Rise 0.5 0.5 0.5 ns
tepz Clock to High-z[12] 35 35 35 ns
teLz Clock to Low-Z!1?] 0 0 0 ns
teonz OE HIGH to Output High-z[*2: 3] 3.5 3.5 5.5 ns
teoLz OE LOW to Output Low-Z12 131 0 0 0 ns
teov OE LOW to Output Valid?! 35 4.0 55 ns

Notes:

10. Input waveform should have a slew rate of 1 V/ns.
11. Unless otherwise noted, test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output
loading of the specified I /loy and load capacitance. Shown in (a) and (b) of AC test loads.

12. tchz telz teow teoLzs @and teonz are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured + 200 mf from steady-state

voltage.
13. Atany given voltage and temperature, tgopz is less than tgq 7 and tey is less than tg) 5.
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Switching Waveforms (contin
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Switching Waveforms (continued)

Pipeline Timing[8 19
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Switching Waveforms (continued)
ZZ Mode Timing [20: 21]
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20. Device must be deselected when entering ZZ mode. See Cycle Descriptions table for all possible signal conditions to deselect the device.
1/Os are in three-state when exiting ZZ sleep mode.

Note:
21.
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Ordering Information

Speed Package Operating
(MHZz) Ordering Code Name Package Type Range
166 CY7C1339-166AC Al101 100-Lead Thin Quad Flat Pack Commercial
133 CY7C1339-133AC
100 CY7C1339-100AC
133 CY7C1339-133Al Industrial

Document #: 38-00723-C

Package Diagram

22.00£0.20
20.00£0.10

100-Pin Thin Plastic Quad Flatpack (14 x 20 x 1.4 mm) A101

DIMENSIONS ARE 1

16.00£0.20
14.00£0.10

[—

0
I

0.65 {pox1®
TYP. (8%)
S s ‘Q
R 008 MIN. .
0.20 MAX: 0° MIN
[ ) STAND-OFF E
0.05 MIN.
015 MAX. SEATING PLANE m

GAUGE PLANE

0°-7

0.60%0.15

1.00 REF.

e

0.20 MAX.

[=—0.20 MIN.

f—

DETAIL A

N MILLIMETERS.

1.40£0.05

SEE DETAIL A

0.20 MAX.

1.60 MAX.

51-85050-A

© Cypress Semiconductor Corporation, 2000. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.
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MIL-M-38510/382A
22 June 1987

MIL-M-38510/382(USAF)
16 August 1983

MILITARY SPECIFICATION

MICROCIRCUITS, DIGITAL, BIPOLAR, ADVANCED LOW-POWER SCHOTTKY TTL,
D-TYPE LATCHES, CASCADABLE, MONOLITHIC SILICON

This specification is approved for use by all Depart-

ments

1. SCOPE

and

Agencies of the

Department of Defense.

1.1 Scoge. This specification covers the detail requirements for monolithic

silicon, advanced low-power Schottky TTL,

D-type latches, bistable logic micro-

circuits. Two product assurance classes and a choice of case outlines and lead
finishes are provided and are reflected in the complete part number.

1.2 Part number.
specified herein.

1.2.1 Device types.

The part number shall be in accordance with MIiL-M-38510, and as

The device types shall be as follows:

package

1.3 Absolute maximum ratings.
)

Supply voltage range
Input voltage range
Storage temperature

Maximum power dissipation (Pp) per device
Device types 01 and 02- - - - - - - - -
Device types 03 and 04- - - - - - - - -

Lead temperature (soldering, 10 seconds)-

Device type Circuit
01 Octal D-type transparent latch with 3-state outputs, cascadable
02 Octal D-type transparent latch with inverted 3-state outputs,
cascadable
03 Dual 4-bit D-type transparent latch with 3-state outputs, cascadable
04 Dual 4-bit D-type transparent latch with inverted 3-state outputs,
cascadable
- 1.2.2 Device class. The device class shall be the product assurance level as
( defined in WIL-W-385T0.
1.2.3 Case outline. The case outline shall be designated as follows:
Letter Case outline (see MIL-M-38510, appendix C)
K F-6 (24-1ead, 3/8" x 5/8"), flat package
L D-9 (24-1ead, 1/4" x 1 1/4"), dual-in-line package
R D-8 (20-lead, 1/4" x 1 1/16"), dual-in-line package
S F-9 (20-1ead, 1/4" x 1/2"), flat package
2 C-2 (20 terminal, .350" x .350") square chip carrier
package
3 C-4 (28-terminal, .450" x .450") square chip carrier

______________ - -0.5 Y dc to +7.0 V dc
............... -1.5 Vv dc at -18 mA to 7.0 V dc
--------------- -65°C to *150 C

T . - 148.5 mu

- - - - 170,5 mW

I7 Must withstand the added Pp due to short-circuit test {e.g., Ig).

TBeneficial comments
Inent data which may

laddressed to:

13441, by using

Rome
the

{recommendations, additions, deletions) and any perti-
be of use in improving this document should be

self-addressed Standardization Document Improvement

|
|
Air Development Center (RBE-2), Griffiss AFB, NY l
I

Proposal (DD Form 1426} appearing at the end of this document or by letter.

AMSC N/A

JISTRIBUTION STATEMENT A.

This Material Copyrighted By Its Respective Manufacturer
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Thermal resistance, junction-to-case {8jc):

Cases K, L, R, S- - = = = = = = - - = = - - - = (See MIL-M-38510, appendix ¢)
Cases 2, 3- - = = = = = = = = = =~ = = - - = = = 60°C/W 2/
Junction temperature (Tg) 3/- - - - - - - - - - - *175°¢C

1.4 Recommended operating conditions.

Supply voltage (Vgg)- - - - - - - - - - = 4.5 V dc minimum to 5.5 V dc maximum
Minimum high-level input voltage (Vyy)- - 2.0 ¥V dc

Maximum low-level input voltage (VIL? - - 0.8,V dc .

Case operating temperature range (Tg) - - -55°C to +125°C

Input set-up time, t{ge )i
Device types 01, 05, 53? and 04
Input hold time, t(h018%: o
Device types 01 and - - - - - ns minimum
Device types 02 and 04- - - - - - - - - 10 ns minimum
Ingut_pu]se width, (tp):
evice types Ol and 03 (Enable)
Device types 02 and 04 (Enable) ns minimum
Device type 03 (Clear)- - - - - - - - - 15 ns minimum
Device type 04 (Preset) - - - - - - - - 15 ns minimum

- - - 10 ns minimum

]

i

]

]
~

1

1

i

'
[
(=]

ns minimum

]

[

[}

1
—
o

2. APPLICABLE DOCUMENTS

2.1 Government specification and standard. Unless otherwise specified, the
following specification and standard, oF The issue listed in that issue of the
Department of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specification to the extent specified herein.

SPECIFICATION
MILITARY
MIL-M-38510 - Microcircuits, General Specification for.
STANDARD
MILITARY

MIL-STD-883 - Test Methods and Procedures for Microelectronics.

(Copies of the specification and standard required by manufacturers in connection
with specific acquisition functions should be obtained from the contracting activity
or as directed by the contracting activity.)

2.2 Order of precedence. In the event of a conflict between the text of this
specification and the references cited herein (except for associated detail
specifications, specification sheets or MS standards), the text of this specification
shall take precedence. Nothing in this specification, however, shall supersede
applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Ddetail specification., The individual item requirements shall be in accordance
with MIL-M-38510, and as specified herein.

3.2 Design, construction, and physical dimensions. The design, construction, and
physicaT dimensions shall be as specified in MILC-M-38510 and herein.

3.2.1 Terminal connections and logic diagrams. The terminal connections and logic
diagrams shall be as specified on figures 1 and 2 respectively.

27 When a thermal resistance value is inciuded in MIL-M-38510, appendix C, it
shall supersede the value stated herein.

3/ Maximum junction temperature shall not be exceeded except for allowabie short
duration burn-in screening methods per method 5004 of MIL-STD-883.

This Material Copyrighted By Its Respective Manufacturer
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Electrical performance characteristics.

TABLE I.
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See footnote at end of table.
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TABLE 1. Electrical performance characteristics - Continued.

T I I Tonditions _ TDevice I Limits | |
= Test { Symbo]1 } -55°C < Tg < *125°C { type ! ! ax l it {
T [ | | I I I I
|Propagation delay time ltpyL1 Ve = 5.0V {03,048 |6 |24 |ns |
[to low level (clear or | [C = 50 pF #10% I I | | I
Ipreset to output) | [R = 5008 | | | | !
{ | ] | | | I |
T | | T 1 | | 1
|Propagation delay time Itpryz | | o1 i8 127 lns |
Ito high level (enable | | | | | |
[to output) | | {0z, 03 18 129 |
I | | | | [ | |
l | L T8 131 1 |
| | | | | |
1 } ‘ }7 01 { 8 ‘ 20 l :
Propagation delay time ns
lto Sow Tevel | PHL2 | R R
| (enable to output) | | T062,03, 18 122 |
| ! | | 04 | | | il
| [ T 1 I ! |
|Propagation delay time ltpLhs | 01,03 [2 115 Ins |
{to high level | I ! | | | |
Ii(data to output) } { 1‘ 02 { 3 || 21 1| Il
| | [ 04 T3 123 1 |
| | | | | | |
T | | [ 01,03 1 ¢ 15 1 !
|Propagation delay time ItpHLs | | | | ins |
[to low level I | T [ I I |
|(data to output) | | | 02,04 |3 |15 | |
| | | | ] | | |
T | I | | | ] I
|Output control on to ItpzH | | A1 |4 |21 |ns |
ihigh-level output | | | | | 1 |
| | | | | | | |
T I | | | ] ] [
Qutput control on to ItpzL ! I Al 14 (21 Ins |
Tow-Tevel output | | [ | | | |
l | | | | | | |
] | | | | | !
|H1gh level output to Itphz I o1 12 |12 Ins |
joutput control off | | 1 |
| | 1 102,03,04] 2 10 |
T 1 1 T I
iLow-level output to itpLz | | or 13 118 Ins |
loutput control off | | T02,08 T3 T15 1
| | I 1| 03 : Z || 5 1
| |

1/ The output conditions have been chosen to produce a current that closely approximates one-half

of the true short-circuit output current, Ips.
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3.2.2 Truth tables. The truth tables shall be as specified on figure 3.

3.2.3 Schematic circuits. Schematic circuits shall be submitted to the preparing
activity prior to inclusion of a manufacturer's device in the specification and shall
be submitted to the qualifying activity and agent activity (DESC-ECS) as a
prerequisite for qualification. All qualified manufacturers' schematics shall be
maintained by the agent activity and will be available upon request.

3.2.4 Case outlines. The case outlines shall be as specified in MIL-M-38510 and
1.2.3 herein.

3.3 Lead material and finish. Thre lead material and finish shall be in accordance
with MIT-M-38510 (see 6.4).

3.4 Electrical performance characteristics. Unless otherwise specified, the
electrical performance characterist’cs are as specified in table 1, and apply over
the full recommended case operating temperature range.

3.5 Electrical test requirements. The electrical test requirements for each
device ©Tass shall be the subgroups specified in table II. The electrical tests for

each subgroup are described 1in table III.

TABLE II. Electrical test requirements.

Subgroups
(see table III)

|
l
I MIL-ST)-883
|
I

I !
| |
|"Class S [ Class B |

test requirements { devices } devices }
[Tnterim electrical parameters [ I [ T |
| (method 5004) | | |
|[Final electrical tests 1%,2,3,7,11%,2,3,7, 1|
|{method 5004) f9,10,11 | 9 |
|Group A test requirements 1,2,3,7, 11,2,3,7, |
[ (method 5005) 18,9,10,11] 9 |
|Group B electrical tests 11,2,3,9, T N/A |
{{method 5005) subgroup 5 {10,11 | |
|Group C end-point electrical [~ N/R T 1,2,3 |
iparameters (method 5005) | | |
|Additional electrical subgroups [ N/A 710,11 |
|for group C periodic inspections | | I
|Group D end-point electrical { 1,2,3 } 1,7,3 =

lparameters (method £005)

*pDA applies to subgroup 1 (see 4.2c).
3.6 Marking. Marking shall de in accordance with MIL-M-38510.

3.7 Microcircuit group assignmert. The devices covered by this specification
shall be in microcircuit group number 10 (see MIL-M-38510, appendix E).

4. QUALITY ASSURANCE PROVISIONS

4.1 Sampling and inspection. Sampling and inspection procedures shall be in
accordance with MIL-M-38510 and MIl.-STD-883, methods 5005 and 5007, as applicable,
except as modified herein.

4.2 Screening. Screening shall be in accordance with method 5004 of MIL-STD-883,
and shall be conducted on all devices prior to qualification and quality conformance
jnspection. The following additional criteria shall apply:

a. Burn-in test (method 1015 of MIL-STD-883.

{1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = +125°C minimua.

This Material Copyrighted By Its Respective Manufacturer
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b. Interim and final electrical test parameters shall be as specified in
table II, except interim electrical test parameters prior to burn-in are
optional at the discretion of the manufacturer.

c. The percent defective allowable (PDA) shall be as specified in MIL-M-38510.

4.3 Qualification inspection. Qualification inspection shall be in accordance
with MIT-NM-38510. TInspections to be performed shall be those specified in method
5005 of MIL-STD-883 and herein for groups A, B, C, and D inspections (see 4.4.1
through 4.4.4).

4.4 Guality conformance inspection. (Quality conformance inspection shall be in
accordance with MIL-M-38510 and as specified herein. Inspections to be performed
shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C,
and D inspections (see 4.4.1 through 4.4 .4).

4.4.1 Group A inspection. Group A inspection shall be in accordance with table I
of method 5005 of MIE-SID-S§3 and as follows:

a. Tests shall be as specified in table II herein.

b. Subgroups 4, 5, and 6 shall be omitted.

4.4.2 Group B inspection. Group B inspection shall be in accordance with table II
of method 5005 of MIL-STD-883. Electrical parameters shall be as specified in
table II herein.

4.4.3 Group C inspection. Group C inspection shall be in accordance with table
111 of method 5005 of MIL-STD-883 and as follows:

a. End-point electrical parameters shall be as specified in table II herein.

b. Subgroups 3 and 4 shall be added to the group C inspection requirements
for class B devices and shall consist of the tests, conditions, and
1imits specified for subgroups 10 and 11 of group A.

c. Steady-state life test (see method 1005 of MIL-STD-883):

{1) Test condition D or E, using the circuit shown on figure 4, or
equivalent.

(2) Tp = +125°C minimum.

(3) Test duration: 1,000 hours, except as permitted by appendix B of
MIL-M-38510, and method 1005 of MIL-STD-883.

4.4.4 Group D inspection. Group D inspection shall be in accordance with table IV
of method 5005 of MIE-SID-BB3. End-point electrical tests shall be as specified in
table II herein.

4.5 Methods of inspection. Methods of inspection shall be specified as follows.

4.5.1 Voltage and current. All voltages given are referenced to the microcircuit
ground terminal. Currents given are conventional and positive when flowing into the
referenced terminal.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be as specified
in MIL-F-3851U.

This Material Copyrighted By Its Respective Manufacturer
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Device type 01

Cases R and S

2Q

3Q

4Q

ENABLE
s 6a 7Q 8Q ¢

20H19H18{17

161614131211

This Material Copyrighted By Its Respective Manufacturer

1 2H 3 445 6 7—H8H9MH10
ocC iD 2D 3D 4D 5D 6D 70 8D GND
Device type 01

Case 2
7D 6D sD 4D 3D

[e] (2] [e] [5) [&]

FIGURE 1.

Terminal connections.
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Device type 02
Cases R and S

- = - = _— — ENABLE
Vee 1@ 22 3@ 40 50 6a 7a 8aQ ¢

20191817 161514131211

8|~

iD 2D 3D 4D 5D 6D 7D 8D GND

Device Type 02

Case 2

20

1D

G B =] [ [«
o
O

FIGURE 1. Terminal connections - Continued.
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Device type 03

Cases K and L

ENABLE ABLE ——
Vee 1C lai 102 103 1Q4 2Q1 2Q2 2Q3 204 2c 2CLR

o4 23— 22— 2120 18 1615 13

D

1 2H3 4 5 ) 7 8 9 10l 12
{CLR 10C 1D1 1D2 1D3 1D4 2D1 2D2 2D3 2D4 20C GND

Device type 03

Case 3
203 2D2 2D1 N/C 1D4 1D3 1D2

@E]I
I

E
g

llll

203 2@2 2Q1 N/C 1Q4 1Q3 1Q@2

FIGURE 1. Terminal connections - Continued.
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Device type 04

Cases K and L

ENABLE
Voo 1€ 101 102 1Q3 134 2Q1 232 233 204 2C 2PRE
242342221201 18171615 1411

D

——

LPRE 10C

1 23 5 5 6 7 —8 9 M0 111

101 1D2 1D3 1D4 2D1 2D2 2D3 204 20C GND

Device type 04
Case 3
2D3 2D2 2D1 N/C 1D4 1D3 1D2

E]II@I
i M b

EP;ACBLE
2Q4 E

ENABLE
1C

FIGURE 1.

This Material Copyrighted By Its Respective Manufacturer
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Terminal connections - Continued.
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Device type 01

_ (D
ac 4<{:;>7

2)
1D D
qc €19
a
3
2D 5
1 ¢ €18)
Q
LY
3D D
$—qc €17
Q
¢5)
4p D
#——qc €16)
Q
6
5D 5
*—q¢ €15)
Q
8
6D 5
c 1)
Q
8)
70 D
¢ (13
Q
€9
8D D
c €12
Q) Q
mmm£*———4:>°
c

FIGURE 2. Logic diagrams.
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Device type 02

_ (1)
oc <{:;r —
2 a9
10 D a
——Q C
(&) il
2b 5 a €18)
*—qc¢
) i!
3D 5 @ an
*—qc
¢5) €16)
4D a
—QcC
6)
_ - i (15)
e—qc
D €14)
6D D a
e—qc
® -2 g €13)
0
+—dc
9 €12)
e D a
¢
€11)
ENABLE
c
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FIGURE 2.
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Logic diagrams - Continued.
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Device type 03

- 2)
10C

— W
1TR — 44{:>c—*f *
M.
(22)
cL £22) yq4
1py —<32 o _
Q
—dc
) cL ~4{;:j5—i9102
102 o
3
—ac
1
>
(5) cL g(—a—o‘ 1Q3
103 D
a
—qcC
o T | NILE I
104 b
[ Se Ko a

ENABLE -——5353———{:>o———
1C
— D

20¢ 4{:>>

. u®» _
2CLR *{>XF*
1 |
%2 cL 444 E;:j£l§3aa1
201 o _
Q
—] C
l————o !
(8 cL 444 ;:jﬁlllaoa
2p2 o _
Q
——qcC
{ b
cL 4 ;; (1) 5as
203 — (9 >
——C
204 o
3
—ac

()
ENABLE ————————[:xr——

2C

FIGURE 2. Logic diagrams - Continued.
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Device type 04

2)
10¢ {:>o

1 PRE — 12 4:>0 o
l .
- (22) =
D1 — 3 _lp ctq <{E;~‘ 1at
-— C
' 3
4 PR Q ::I ; (217452
102 D
¢—qcC
] ) >
[E 200 -
PR Q 1G3
1p3 5 b
¢—C
I [E €19) =
C PR Q 1Q4
1D4 6 —o
e—qC
ENABLE — 232
1C
oge 112 [:>c
. U®
2 PRE
b
apg D) PR G 4 ;; (18) 531
—acC
e
. 8) R PR g U7 552
*—qcC
* b
o) o {{ (16)263
2D3 D
—qcC
L H; (15) .=
PR 0
204 10) o 2Q4
—adcC
C14)
ENABLE ————————{:>xr——
2¢

FIGURE 2. Logic diagrams - Continued.
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Device type 01 Device type 02

t

| I -
]Output  [Enable | Data

1 |
loutput  |Enable |Data

! |
Output | Output |
Icontrol | | | | Icontrol | | | |
| | | | | i | ]
T I | T l 1 T T
| ot eN ¢ 1o 1 Q | |oc fen ¢ ' b 1 Q |
| | | i ! | | 1 | |
T | i | ] L | | ] |
{ H 1 X I1x 1z | | H [ x  x 1 1z |
IoL L Ix 1 q | i | b |
| L | H A B | L I v, x | % |
i L I H IH | H | | | | |
| | | | | L | R L | H |
| L | H | H | L |
| | | | |
Device type 03 Device type 04
T T I I I I T | I I | |
jQutput  IClear |Enable |Data |Output | loutput  |PresetiEnable {Data |Output |
[control | i | | | jcontrol | | | | |
| | | | | | | | |
T _ | { 1 I T _ | I T _
| oc | R ieN C ID 1 Q@ | | ©oc | PRE IEN C ID | Q
| | | | | | | | | | |
k] | | | | | T | i I |
| H P x | X ix 1z | | H 1 X | X 1x 1z
L bLoI X ix 1L | 1 L i L 1 X {x | L |
L I 1L Ix | q ! | L i H | L ix | Q |
| L | H | H L 1L | | | | | | |
1 L | H | H I | H | [ L | H | H fL | H |
| [ | [ ] | | L | H | H iH | L |
| | | | { |
H = High level (steady state)
L = Low level (steady state)
7 = High impedance state
X = Irrelevant -
Qo = The level of Q or Q before the

indicated input conditions were
established.

FIGURE 3. Truth tables.
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Device type 01

Veco- 2 D D D B |
RI %RZ %RZ %RZ %RZ %RZ %RZ %RZ %RZ

Vee @ 2Q 3Q 4Q 5Q 6Q 7Q 8Q

CPBO————+ ENC GND __L
oC ID 20 3D 4D 5D 6D 7D 8D
,L, )
CPA &
Device type 02
Veg O
RI R2 SR2 %RZ %RZ %RZ R2 SR2 %RZ
Vee 1@ 2@ 30 40 50 6@ 70 8Q
CPBO—— ENC GND —-1

OC ID 2D 3D 4D 5D 6D 7D 8D
L

CPA O—

FIGURE 4. Burn-in and life test circuits.
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Device type 03

RI R2 3R2 %RZ %RZ %RZ R2 SR2 SR?2
1
Vee ICCR 2CTR 1ot 1Q2 1Q3 Q4 2Q!I 2Q2 2Q3 2Q4
ENIC
CPB GND F—
EN 2C B
1 3¢ 20C IDI 1D2 ID3 1ID4 2Dl 2D2 2D3 2D4
CPA O—
Device type 04
Vee?T 2
RI R2 SR2 SR2 SR2 SR2
1
Vee ICTF 2CTR 11 @2 193 14 21 202 203 204
ENIC
CPB GND
EN 2C
I0¢  20C IDI 1D2 D3 D4 2DI 2D2 2D3 2D4
L“TI‘J I [
CPAO-
NOTES:

1. CPA = 100 kHz 50% square wave; duty cycle = 50 #15%; V

= -0.5

V minimum to 0.7 V

IL
maximums; = 2,0 V minimrum to 5.5 V maximum,
2. CPB is samé as CPA, synchronized with CPA, except 50 kHz +50% square wave.
3. = 470Q x5%.
4.

R] and VCC shall be choser to insure 5.0 V minimum is present at device VCC terminal,

FIGURE 4.
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ENABLE
INPUT

5.0V c>—————-——————7 tf ____________jl-

Vee ENC GND
OUTPUT TEST
l CONTROL D Q © outPuT
— (SEE NOTE 3)
R
D CL
INPUT (SEE NOTE 2) =
TEST CIRCUIT
|
| L
I Ly
e AT AU o
| 1.3V L3V ]
EE NOTE!
(s ° ) i 0.3V 0.3v |
| | o.ovV
| I
| I
le—t p (ENABLE)——>|I
S — VoH
Q WITHD LOW
I 1.3V
I
}'4——tPHL2 - e VoL
|
[—t'PLH2——— Vo
I
1.3V
Q WITH D HIGH
——————— VoL
VOLTAGE WAVEFORMS
NOTES:
1. Enable input pulse characteristics: t; =ty = 6 1.5 ns; tp {enable) = 10 ns; PRR < 1 MHz;
ZOUT = 50q.
2 CL = 50 pF £10% (including jig and probe capacitance).
3 RL = 4990 +1%.

FIGURE 5. Enable switching test circuit and waveforms (device type 01).
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ENABLE
INPUT
5.0 V O -—-———-]_
Ve EN C GND
TEST
OUTPUT D Q OUTPUT
CONTROL
(SEE NOTE4)
= l .
D CL
INPUT (SEENOTE 3) =
TEST CIRCUIT
b

I)A1¥§ 1.3V 1.3V
0.0V 03V F " :r—_oov
\ .
t g le— I
| —|— ——=-3.0V | TRt I _-30v
i 2.7V | |
ENABLE | | |
ENABLE i INPUT =|3 Vo |
INPUT
| 0.0V | st} : 0.0V
| —-—-{tsefup j¢———»thold
VOH ' — — —-VoH
I
Q Q | 1.3V
OUTPUT OUTPUT I
je——t PHL3 —
 ———VOoL VoL
NOTES:
1. Enable input pulse characteristics: =g = 6 #1.5 ns; PRR <

1 MHz; ZgyT = 50Q.
2. D input pulse characteristics: t] = tgp = 6 *1.5 ns; tgeyp = 10 ns;
thold = 7 ns; tp = 17 ns; Zgyr = 50Q.

3. €L = 50 pF 10% (including jig and probe capacitance).
4. R| = 4990 #1%.

FIGURE 5. Data switching test circuit and waveforms (device type 01).
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4.5V
50V o—»——————j 0 ——____——jL
—= 7.0V
VCC ENC GND S|
{(SEE NOTE 3)
R
OuUTPUT
OUTPUT . TEST
INPUT
Ry
CL (SEE NOTE 3)
D (SEE NOTE
INPUT 2) =
TEST CIRCUIT
to-—41 Ic——t|
tp 3.0V
OUTPUT CONTROL 2.7V 2.7V
(LOW-LEVEL t.3 v 1.3 v
ENABLING) 0.3v 0.3 v
0.0V
'—tPZL—j —» tpLZ
. ~30V ~3.0V
OUTPUT |
WAVEFORM | L3V
S; CLOSED
e—tpz H""
OUTPUT
WAVEFORM 2
S| OPEN .3V
0.0V
VOLTAGE WAVEFORMS
NOTES:
1. Output control input pulse characteristics: tO = t] =6 +1.5 ns; tp > 200 ns;
PRR < 1 MHz; ZOUT: 500,
2. CL = 50 pF #10% (including jig and probe capacitance),
3. RL = RL] = 4999 +1%.
FIGURE 5.

Tri-state switching test circuit and waveforms for device type 01.
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ENABLE
INPUT

50 VoO— —————_]_

Vee ENC GND
TEST
[ donTRoL D e OUTPUT
L (SEE NOTE 3)
= | l -
CL
(SEE NOTE 2) =
TEST CIRCUIT
L —all be— —DI‘ r—to
| | b
| l L4 — — ——-3.0V
ENABLE | 2.7V 2.7 VX |
INPUT PULSE | .3V 1.3V |
(SEE NOTEI)
0.3V o.3vw | 0.0 V

I
|
I |
he—tp (ENABLE)———{
1 e e VOH

Q WITH D HIGH

I 1.3 V
|
I'a——tPHLz > VoL
l <
@—tPLH2 — Von
|
1.3 V
QwiTHOWLOW /o VoL
VOLTAGE WAVEFORMS
NOTES: .
1. Enablglinput pulse characteristics: t] = to = 6 1.5 ns; tp (enable) = 15 ns; PRR <1 MHzf
ZOUT = 504q.

2. CL = 50 pF +10% (including ig and probe capacitance).
3. R = 499q *1%.

FIGURE 5. Enable switching test circuit and waveforms (device type 02).
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ENABLE
INDUT
50V o0——

I

Vee EN C GND

TEST
QUTPUT ’e)
_l_——— CONTROL ) Q OUTPUT
= (SEE NOTE 4)
RL
D cL
INPUT (SEE NOTE 3) =

TEST CIRCUIT

I ————30V
DAT A | —+—-27vV 2.7V
INPUT : | DATA |3 v

z
)
c
=

| —wito | l
} - d_ | __30V h
|27V | I II .
[ I
ENABLE || 5y L ENABLE .
INPUT | ! | | INPUT |
I o3V l
| ' I 1 0.0V o
——»f tsetup }4—»{—tho|d —*{
|
H - VOH | V OH
{ _ , teLhz —™
Q | L3V OSTPUT .3V
OUTPUT j¢—t pyy .3 —
VoL ————-VoL
NOTES:

1. Enable input pulse characteristics: tg - 6 +1.5 ns; tp = 15 ns; PRR <
1 MHz, ZOUT =z 50q. -

2. D input‘puIse characteristics: t = tp = 6 #1.5 ns; tfetup = 10 ns;
thold = 10 ns; t, 20 ns; PRR is 50% of enable PRR, Zpyt = 504.

CL = 50 pF %10% (including jig and probe ca it
R 2 a90% 41 g p pacitance).

W
. .

FIGURE 5. Data switching test circuit and waveforms (device type 02).
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4.5V
50 V O———— _____l
= 7.0V
Vee ENC GND S|
(SEE NOTE 3)
R
ouTPuUT OUTPUT - TEST
CONTROL D a STPUT
NPUT CONTROL OUTPU
RL
CL (SEE NOTE 3)
D (SEE NOTE
INPUT e
2)
TEST CIRCUIT
to-——'1 t-—-t|
tp 3.0V
OUTPUT CONTROL 2.7V
(LOW-LEVEL 1.3V 1.3V
ENABLING) 0.3V 0.3 V
0.0V
‘"tpzr—’\ —» tpLz
: ~30V ~3.0V
OUTPUT I /
WAVE FORM | 1.3V
S| CLOSED VOL+0.3 V
| ——————— VoL
e—tpz H"" tprz |
oUTPUT Von-o3v 'or
WAVEFORM 2
S, OPEN L3V
A0.0V ~0.0V
VOLTAGE WAVEFORMS
NOTES:

1. Output control input pulse characteristics: to

PRR < 1 MHz; Zgyq = 504,
2. CL = 50 pF £10% (includinc jig and probe capacitance).

3.0R < RL1

FIGURE 5.

Tri-state

= 499q +1%.

=t 6 1.5 ns; tp > 200 ns;

switching test cirvcuit and waveforms for device type 02.

This Material Copyrighted By Its Respective Manufacturer
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45V
VCC=5V o— I
VCC ENC GND
CLEAR
INPUTo———— CLEAR
OUTPUT TEST
| CONTROL D q ouTPUT
= (SEE NOTE 4)
RL
3y cL
(SEE NOTE 3) =
TEST CIRCUIT
to ——————'* }.———
o
L 3.0V
CLEAR 2.7 v K |
INPUT .3V I .3V
|
0.3V { +————0.0V
l‘-——tp(CLEAR)—D:
|
tpHL] ——fe—
4 v
Q OUTPUT OoH
VoL
VOLTAGE WAVEFORM
NOTES:
1. Clear input dominates regardless of state of D input.
2. Clear input pulse characteristics: t] = t0 = 6* 1.5 ns; tp (clear) = 15 ns;

PRR < 1 MHz, ZOUT = 50q.
CL = 50 pF £10% (including jig and probe capacitance).
4, RL = 4999 *1%.

FIGURE 5. Clear switching test circuit and waveforms (device type 03).
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ENABLE
INPUT

45V o——CLEAR

EST
[ uTRUT g Q SoTPUT
= (SEE NOTE 3)
l )
D CL
INPUT (SEE NOTE 2) =

TEST CIRCUIT

| .I |'
Y —"l - | (4 to
| ', L
-
— —_——— v
ENABLE | A ZTv  27VX | 3.0
AN A A ¥
i 0.3V 0.3v |
| I 0.0V
I |
| |
le—t p (ENABLE)—»{
. - e ———— VoH
Q WITHD LOW
| 1.3V
|
td———-—tPHLZ > VoL
' —_—d
[G—tPLHZ | VOH
1.3V
Q WITH D HIGH
——————-VoL
VOLTAGE WAVEFORMS
NOTES:
1. Enable input pulse characteristics: t, = t0 = 6 +1.5 ns; t_ (enable) = 10 ns; PRR < 1 MHz;
ZOUT = 50R. p
2 CL = 50 pF +10% (including jig and probe capacitance).
3 RL = 499q +1%.

FIGURE 5. Enable switching test circuit and waveforms (device type 03).
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ENABLE
INPUT
VCC ENC GND

4%y o——— CLEAR

|l OUTPUT

I CONTROL D Q

R
D CL
INPUT =
TEST CIRCUIT
| |
—D|t'l ‘4—— -—HLO“— —Hto‘t‘— —D“a]lﬂ—
|| R 30V ! : - 50V
DATA | —t--eTy | : 2.7V
INPUT | [ DATA | 3 vy | | 1.3 Vv
| i INPUT l |
I0.3 \ o3V o3 V 0.3V
ooV I b~ —-0.0V
g tp | [*— tp
| —sito { |
i e Je | ——_3.0V ! _.Lt_'E,____l_.__z,-ov
EXE N P
| ENABLE
. PUT 1.3V X
INPUT | N : A\ |
: 03V | : 0.0V } 03 Vi : 0.0V
—Dll tsetup [&—tihold —wmtsetup [ @—r-thold
v | —_— — =V
'4— tpPLH 3 ——D! OH | OH
Q Q | L3V
OUTPUT OUTPUT | |
fe——t PHL3 —y
———=VoL VoL
NOTES:
1. Enable input pulse characteristics: t0 =6 #1.5ns; t_ =10 ns; PRR < 1 MHz;
Zoyr = 509, P
2. D input pulse characteristics: t] = t0 = 6 *1.5 ns; tsetup = 10 ns; tho]d =7 ns;

tp = 17 ns; PRR is 50% of Enable PRR; ZOUTg 50q.
3. CL 50 pF +10% (including jig and probe capacitance).
4, RL © 499 +1%.

FIGURE 5. Data switching test circuit and waveforms {device type 03).
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50 v 4.5V
AR 1
= 7.0V
b
Vee ENC GND S|
(SEE NOTE 3)
45V o—— CLEAR Ry
OUTPUT OUTPUT TEST
Cﬂm;ﬁPLo____'CONTROL D Q OUTPUT
RL
CL (SEE NOTE 3)
D (SEE NOTE
INPUT 2) =

TEST CIRCUIT

ro——-tl
tp

3.0V
OUTPUT CONTROL 2.7V 2.7V
(LOW-LEVEL 1.3V 1.3 V
ENABLING) 0.3V 0.3 V
0.0V
‘—LPZL —P tPLZ
OUTPUT
WAVE FORM 1
S| CLOSED
e—tpZH
———————— VOH
OUTPUT VoH-0.3 V
WAVEFORM 2 I{ OH
S| OPEN L3V
i 20.0V ~0.0V
VOLTAGE WAVEFORMS
NOTES:

1. Output control input pulse characteristics: to = t] =6 *1.5 ns; tp > 200 ns;
PRR < 1 MHz; ZOUT = 50q.

2. CL

3. R

50 pF +10% (including jig and probe capacitance).

L RL] = 499q +1%.

FIGURE 5. Tri-state switching test circuit and waveforms for device type 03.
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4.5V
= o-———-———
VCC 5v —____——__—_t]_
Vee EN C GND
p
TeeST T o—— PRESET
QUTPUT a TEST
l CONTROL D OUTPUT
= (SEE NOTE 4)
RL
= CL
(SEE NOTE 3) =
TEST CIRCUIT
to ——» }¢_
[
L 3.0V
PRESET 2.7 V I
INPUT 1.3V .3V
0.3 vl |
| -T —— — 0.0V
||4— to(PRESE TI—
|
VOLTAGE WAVEFORM
NOTES:
1. Preset input dominates regardless of state of D input.
2. Preset input pulse characteristics: tO =6 £1.5 ns; t_ (preset) = 15 ns; PRR < 1 MHz;
Iyt X 50a. P

3. CL = 50 pF #10% (including jig and probe capacitance).
4, RL = 4999 +1%.

FIGURE 5. Preset switching test circuit and waveforms for device type 04.
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ENABLE
INPUT

ENC GND

4, 5v0—— PRESET

OUTPUT 3 TEST
| CONTROL D Q OUTPUT
== (SEE NOTE 3)
Rp
D CL
INPUT (SEE NOTE 2) =
TEST CIRCUIT
|
t ——»ll r—— ——»l' :4—to
| by
l I
ENABLE | FETv 2Tvk | 3.0V
meUTEUSE 13V Ly
| 0.3V 0.3V |
‘ | 0.0V
| ]
| |
la—tp (ENABLE)—>||
L ——— VoH
Q WITHD LOW
| , 1.3V
|
l<———| tpHL2 — VoL
' —
p———tpu-lz | VoH
_ 1.3V
Q WITH D HIGH
—— — — ——-VoL
VOLTAGE WAVEFORMS
NOTES:
1. Enab1g,input pulse characteristics: t1 = t0 = 6 £1.,5 ns; tp (enable) = 15 ns; PRR < 1 MHz;
A = 50q.

ouT
2. ¢ = 50 pF +10% (including jig and probe capacitance).

3. R = 499q +1%.

FIGURE 5. Enable switching test circuit and waveforms {device type 04).
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ENABLE
INPUT
Veg= 5V 00— o —
Vee EN C GND

4.5 yVo—— PRESET

OUTPUT TEST
| CONTROL D OUTPUT
l CL RL

D
INPUT =

Ol

TEST CIRCUIT

! I
I . !
i
| o W
ENABLE 13V | ENABLE L3y 3| i
INPUT | L INPUT | l |
| o03v ! | 0.3 vl |
| | , 0.0 Vv | l 0.0V
..._’! Y.setup }"‘—’%—"hOld —’: tse'up l"'——'ﬂ‘t‘hOid
‘ ———— Vou V oH
i _ |L_——tPLH3_"|l
Q | 1.3 Q L3V
OUTPUT j4—t pyyy3 — OUTPUT
VoL ~———VoL
VOLTAGE WAVEFORMS
NOTES:

1. Enable input pulse characteristics: tg = 6 #1.5 ns; tp = 15 ns; PRR <
1 MHz; Loyt = 50¢9. -

2. D input pulse characteristics: t1 = tg = 6 £1.5 ns; tsetug = 10 ns;

tyoLp = 10 ns; tp = 20 ns; PRR is 50% of enable PRR, Zgyt = 509.

3. Cp = 50 pF 10% (including jig and probe capacitance).

4. R_ = 4990 £1%.

FIGURE 5. Data switching test circuit and waveforms (device type 04).
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4.5V , \
§0 V O
T = ;%.0 \
Vee EN C GND Sy
(SEE NOTE 3)
45 yo—— PRESET R
LI
OUTPUT o—{OUTPUT TEST
CONTROL CONTROL 0 Q QUTPUT
INPUT
CL
(SEE NOTE 3)
D (SEE
INPUT NOTE 2) =

TEST CIRCUIT

s

3.0V
OUTPUT CONTROL 2.7V 2.7V
(LOW~LEVEL 1.3V 1.3V
ENABLING) 0.3V 0.3V
0.0 V
‘_tPZL—.} —»{tpLz
~3.0V
OUTPUT
WAVE FORM |
S| CLOSED
VoL
outPUT | /T Von-o0.3v VoH
WAVEFORM 2
S| OPEN
~O0 V
VOLTAGE WAVE FORMS
NOTES:

1. Output control input pulse characteristics: tO = t] = 6 +1.5 ns; tp > 200 ns;
PRR < 1 MHz; ZOUT = 504,

2. CL = 50 pF +10% (including jig and probe capacitance).

3. RL = RL] = 499 +1%.

FIGURE 5. JTri-state switching test circuit and waveforms for device type 04.
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6. NOTES

6.1 1Intended use. Microcircuits conforming to this specification are intended for
original equipment design applications and logistic support of existing equipment.

6.2 Ordering data. The acquisition document should specify the following:

a. Complete part number (see 1.2).

b. Requirements for delivery of one copy of the quality conformance inspection
data pertinent to the device inspection lot to be supplied with each
shipment by the device manufacturer, if applicable.

¢. Requirements for certificate of compliance, if applicabtle.

d. Requirements for notification of change of product or process to the
contracting activity in addition to notification to the qualifying
activity, if applicable.

e. Requirements for failure analysis (including required test condition of
method 5003 of MIL-STD-883), corrective action, and reporting of results,
if applicable.

f. Reguirements for product assurance options.

g. Requirements for special carriers, lead lengths, or lead forming, if
applicable, these requirements shall not affect the part number. Unless
otherwise specified, these requirements will not apply to direct purchase
by er direct shipment to the Government.

k. Requirements for "JAN" marking.

6.3 Abbreviations, symbols, and definitions. The abbreviations, symbols, and
definitions used herein are defined in MIL-M-38510, MIL-STD-1331, and as follows:

GND - - - - - - - o - - - o - . . Ground zero voltage potential.
VIN = = = = = = =« = - - o - - - - Voltage level at an input terminal.
IIN - = = - = = = = - - - oL Current flowing into an input terminal.

6.4 Logistic support. Lead materials and finishes (see 3.3), are
interchangeable. UnTess otherwise specified, micracircuits acquired for Government
logistic support will be acquired to device class B (see 1.2.2), and lead materiat
and finish C {see 3.3). Longer lead lengths and lead forming shall not affect the
part number.

6.5 Substitutabiiity. The cross-reference information below is presented for the
convenience of users. Microcircuits covered by this specification will functionally
replace the listed generic-industry type. Generic-industry microcircuit types may
not have equivalent operational perfcrmance characteristics across military
temperature ranges or reliability factors equivalent to MIL-M-38510 device types and
may have slight physical variations in relation to case size. The presence of this
information shall not be deemed as permitting substitution of generic-industry types
for MIL-M-38510 types or as a waiver of any of the provisions of MIL-M-38510.

Military device Generic-industry
type type
01 54ALS573
02 54AL S580
03 54ALS873
04 54ALS880
50
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6.6 Manufacturers' designations. Manufacturers' circuits which form a part of
this specification are designated with an "Y" as shown in table IV herein.

TABLE IV. Manufacturers' designations.

T | Tircuiis T
| Device T ) T B 1 T T
| type T Texas Motorola JNational semi-
| | Instruments Inc. lconductor Corp.
T 0l 1 X | 1
T 02 | X | |
T 031 X | T
T 04 ] X i |
Custodians: Preparing activity:
Army - ER Air Force - 17
Navy - EC
Air Force - 17 Agent:
DLA - ES
Review activities:
(Project 5962-1010)

Army - AR, MI]

Navy - 0S, SH, TD

Air Force - 11, 19, 85, 99
DLA - ES

User activities:

Army - SM
Navy - AS, CG, MC

14
U.S. GOVERNMENT PRINTING OFFICE: 1987-704-036/74936

51

This Material Copyrighted By Its Respective Manufacturer



	btnStamp: 
	copyright2:                                                         
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	P1: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P2: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P3: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P4: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P5: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P6: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P7: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P8: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P9: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P10: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P11: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P12: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P13: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P14: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P15: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P16: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P17: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P18: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P19: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P20: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P21: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P22: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P23: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P24: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P25: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P26: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P27: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P28: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P29: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P30: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P31: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P32: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P33: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P34: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P35: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P36: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P37: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P38: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P39: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P40: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P41: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P42: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P43: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P44: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P45: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P46: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P47: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P48: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P49: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P50: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P51: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P52: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P53: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P54: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P55: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P56: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P57: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P58: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P59: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P60: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P61: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P62: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P63: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P64: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P65: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         


	P66: 
	pmtemplate: 
	copyright:   This Material Copyrighted By Its Respective Manufacturer      
	copyright2:                                                         




