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MEEMORY EXTENDER MODULE REV DEC-8-81
1.0 INTRODUCTION.
The 2626W Memory Extender PCA provides memory that can be programmed
to overlay user-selected portions of the 02620-60093 processor’s 64K
merory address space., The Memory Extender’s 64K words of RAM may
he assigned to the processor’s address space in chunks of 1K words,
and they may be optionally designated as Read Only, UWrite Only, or
Read-Write, Allocation of memory and the assigning of options is
done by writing into a static RAM reqgister file.
A more detailed description of the functionality of the Memory
Extender and the information necessary to configure the board
% contained in Sectioen 3.1,
The 02620-60093 processor PCA uses the MCH, an HP custom wmicro-—
processor., An understanding of the operation of the MCS is
necessary for the use of this document.
2.0 OPERATING PARAMETERS.
A summary of operating parameters of the Memory Extender Module
is contained in tables 1.0 through 4.0,
Table 1.0 Physical Parameters
| PART i | Size (L x W x D) | Weight |
I NUMEER | NOMENCLATURE | +/-0,100 Inches I (Pounds) |
| SmmmmannummamnauEn I | mImSmmImmmmmmEmnmImEmmmnnm s ' monaImmmmmmEEnImnIanImm NI I I IR I l smamnmImananaRIn it I
I | I |
0262060175 | Memory Extender PCA I 204 x 158 x 11 | N/A I
| | | |
i ! | |

RS S S0 S I R I S T I I T N I S 0 I N8N SR S S Sl I I G I B %0 I B I N 0 3 B B3 T S S G SR B 0 BN B0 ST B i T D TR0 G S TR 0 e S

|
NUMEER OF BACKPLANE SLOTS REQUIRED: N/A !
|
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1.0 INTRODUCTION.
The 2626W Memory Extender PCA provides memory that can be programmed
to overlay vuser-selected portions of the 02620-60093 processor‘s 64K
maemory address space., The Memory Extender’s 64K words of RAM may
he assigned to the processor’s address space in chunks of 1K words,
and they may be optionally designated as Read 0Only, UWrite Only, or
Read-Write, Allocation of memory and the assigning of options is
done by writing into a static RAM reqister file,
A wmore detailed description of the functionality of the Memory
Extender and the information necessary to configqure the board
ig contained in Section 3,1,
The 02462060093 processor PCA uses the MCS, an HP custom micro-
processor. An uvnderstanding of the operation of the MCS is
necessary for the use of this document.
2.0 OPERATING PARAMETERS.
A summary of operating parameters of the Memory Extender Module
is contained in tables 1.0 through 4.0.
Table 1.0 Phyvsical Parameters
| PART | | Size (L x W x D) | Weight |
I NUMBER | NOMENCLATURE | +/-0,100 Inches I (Pounds) |
I SmEmmmmnmmmInEmmm I |=:::z::=zx::xzzzmn:zz:‘.::m:z:a:::m ‘ manmnImnInmmmmmImn MmN I InIn e R I l mannnImaInananIn i I
[ ! | |
02620~60175. | Memory Extender PCA I 204 x 158 x 11 | N/A |
! I | |
| | |

|
NUMBER OF BACKPLANE SLOTS REQUIRED: N/A !
|
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Table 2.0 Reliability and Environmental Information

Environmental: ( X ) HP Class B ( ) Other:

Restrictions: Type tested at product level

it
it
#

i
i
i

Table 3.0 Power Supply and Clock Requirements ~ Measured
(At +/-5% lnless Otherwise Specified)

| | ] | |
1 45 Volt Supply 1 +12 Volt Supply | ~12 Volt Supply | 42 Volt Supply |
| | | | 1
I @ 1.5 A ] ® MA | @ MA | @ MA |
| ] N/A | N/A ! N/A |
| | | ! i
|.:: IS0 IS IDD LN TGS LIS I IIS 100 D OND U000 DD NS INS SuD I el aamm o il i nn :m-::-:::mr::::mImﬁm:mzz;z::..:m::x tieficiriofivreRoi s Bocciortiiocriribicertetirl e ftse g e Rt R :::::x’:l
| ! i
t 115 volts ac | 220 volts ac |
| ] |
| @ A | @ A I
| | |
! N/A | N/A |
,:»«.- 1o g it e Pt Rt B i B I g et o H e B ot o R R R et R et Bt i e B it e ot iRt e et HE st e e e R I 4052 T30 N3 ST 3 s 0 I NNm I o smamLsmumnnsnon e '
] |
/ Clock Freguency: N/A MHz |
] |
! ]
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Table 4.0 Connector Information (Memorv Extender PCA)
I CONNECTOR | SIGNAL. | STGNAL |
I AND PIN NO. | NAME ! DESCRIPTION |
'1::.?::&2:’2:323:.’::::.’:‘.::"2:. :.-.:m] x::zz:.:::::::::::::..x.z:}z::;‘:::: s anmIDmIII MmN oo Imonn st o s .."‘-Z:::‘.'l
I J1 | i i
| -1 ] +12v 1 Power (not used:’ ]
] po | | |
| -3 | NEND | Negative true. END signal to MC3I |
] -4 | D1S I Data (LSE) |
| -5 ] NXDI I Negative true., External device interrupt |
] ) | D13 I Data |
] -7 ! D14 I I
| -8 ! Di1 | . !
I -9 | D12 ! !
| 10 ] DoY | |
! -11 | Dlo | . 1
| 12 | +5v I Power |
! ~13 | nog I Data !
| ~14 | +5v I Power |
! 15 i I }
| 1 & ] Dov I Data !
] =17 | PON I Power on. |
| -18 | D06 I Data !
| ~19 | BMEM I Processor board Memorv Go |
l -2 | DOS I Data !
| -2 i | !
{ e | D04 I Data |
l -3 | GND I Ground |
| 24 | DO3 I Data !
! -2 | GND | Ground I
| -2 | Do2 I Data |
I 27 ] (GND I Ground |
| 28 1 D01 I Data |
| ~29 I GND I Ground !
| ~30 | boao I Data (MSR) |
! ~31 ! AD3 |  Address l
! -3 | A0l ] i
| ~-33 | A0S [ |
| -34 i AQOD ] . (MSE) |
] ~35 | AD7 | ]
i -36 | AGR i . i
| ~37 } ADY N |
] ~38 | AG4 | . |
} -39 | All [ !
| ~40 | AlS | I |
! -4 | Al13 b l
| ~ 4 | A08 | . |
] ~43 [ AlS [ (L.SE)> |
] -4 4 1 AlD ! . |
! -45 I Al4 I l
| -46 | Al2 | . |
! -47 i NCLK I System Clock (Negative True) 1
| -48 | NMGO I Memory Go (Negative True) 1
| -49 I NIDGO I I0 GD (Negative True) !
| ~50 | WH/RDL. I Write/Not Read (Negative True) |

SmmooasmammmmmmImmnmmmmmmmaSommmIImimaaoaoommmaimimiimoaoaoonitDasSmmIonooo@mon I mamm i
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3.0 FUNCTIOMNAL DESCRIPTION
Refer to the block diagram (FIGURE 1), schematic diagram (FIGURE 2)
timing diagram (FIGURE 4,5,6), component location diagram (FIGURE 3),
and parts list (02620~-601735) located in the appendix,
The Memory Extender is logically divided into three sections:
the Memory Array and Refresh circuitry section, Configuration
RAM section, and the State-machine section. These are described
in sections 3.1, 3.2, and 3.3 respectively. Section 3.4 describes
how the board is turned on and off and how that affects the
control of the bus,
3.1 Memory Array and Refresh Circuitry

The 64K words of dynamic RAM have been organized as follows: there are
two "environments", E0 and El1, of 32K words each, and each environment
has been further divided into two banks, RO and B1, of 16K words each,
This is illustrated in Figure 3.1-1.

The two most significant address bits, A0 and Al, have been replaced by
the two signals FLOP and BSEL at the inputs to U?3, the address
multiplexor, These two signals control the selection of environment
and bank, respectively.

Fach 16K word bank of wmemory is arranged as shown in Figure 3.1-2,
Note that the two address bits A0 and Al are not used, Becavse of
this, each word in each bank may be located in any of four places in
the MCH memory address space. For example, location 11000 in either
bank maps into all of the following memory locations: 1000, 15000,
19000, and D000, Conversely, each memory location in the MCYS memory
address space may be overlayed with one word of RAM in either bank.

Additionally, address bit AD2 has been exclusive-nored with a signal
called NSWAP which is under the control of the vuser, When NSWAP has
been asserted, the value of the address line that goes to the RAMs in
place of A02 is the inverse of A02., This gives the user the ability to
programmatically select either the upper half or the lower half of
either memory bank, RO or El.

The timing diagram for memory read and write operations, (FIGURE 4) can
he found in the appendix.

The refresh circuitry is shown on page two of the schematic in the
lower left quadrant. It consists of an LY161 4-bit counter, an LS3IP3
dual 4-bit counter, an LS244 octal buffer, some D flip flops, and two
nand gates, The 1.5161 is enabled and clocked everv four clock periods
#0 that the carry-out line of the counter (RFGO) idnitiates a refresh
cycle every sixty clock periods., This is accomplished with the control

of the state machine. With this system, 128 row addresses have RAS-
only cycles performned everv 1.5 milliseconds, well within  the

requirements of the 64K RAMs. The timing of the refresh cycle is shown
in (FIGURE 5) in the appendix.
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3.8 Configuration RAM
The memory address space of the MCY is 64K words, For the purposes of
the Memory Extender it has been organized as follows: sixteen rows of

four 1K blocks. This is illustrated in Figure 3.2-1,

The configuration RAMs are organized as shown in Figure 3.2-2. There
are sixteen reqgisters of eight bits each. The lower eight reqgisters
are addressed through register base RE!40, and the wupper eight
registers are addressed through register base RR!A41.

The +four least significant bits in each register, D12, D13, D14, and
D13, correspond to the four (K blocks in .each row of Figure 3.2~1. For
example, bit D14 in xr?7 of register base 140 corresponds to the 1K
chunk of memory starting at location 17400,

The four most significant bits in each register, D8, D%, D10, and D11,
are vsed to assign the following options: Read, Write, Rank Select,
and Swap. These options, when assigned, will apply only to the four 1K
blocks which are represented by that particular register.

The bits D12 through D15 and the Read and Write bits determine whether
the Memoeory Extender will respond to a particular operation at a given
memory address, Writing a one to any of the bits D12 through D15 turns
on the Memory Extender for the corresponding 1K chunks of memory,
Writing a one to either or both of the Read and Write bits enables
either or both of those operations for any of the turned-on 1K chunks
in that row,

The functions of the Bank Select bit (D10) and the Swap bit (D11) are
dictated by the eorganization of the 64K memory array. This
organization is illustrated in Fiqures 3.2-1 and 3,2-2. and has been
described in section 3.1.

Note that only 16K words may be allocated to any one bank. These words
need not he contiguous, and thev need not be limited by 16K boundaries,
But, in allocating memory locations to either Rank 1 or Bank 0, which
are ddentical, the programmer must take into account the system of
mapping between the banks and the MCS memory address space,

For example, the 8K block of words located at 16000 to '7FFF maps into
the upper half of either bank., The 8K block located at !A000 to !BFFF
also maps into the upper half of the bank. Since both of these 8K
blocks of words wmap into the same half of the bank they cannot both be
assigned to the same memory bank without disaster wunless the Swap
option is emploved, Assigning the Swap option to one of the 8K blocks
of words inverts address line A0Z2 every time a word in that block is
addressed and therefore maps that 8K block inte the lower half of the
bank.

The choice of environment, EO0 or El1, is made by writing to bit 14 of
any external register in register base RE!'45. For this reason, at any
one time only one environment of 32K words may be allocated., When more
than one environment is allocated, then bit 14 must be changed and new
configuration information relevant to the second environment must be
written to the configuration RAM,

The timing diagram for read and write operations with the configuration
RiaaMs , FIGURE &, can bhe found in the appendix,
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S03 State Machine

All  functions of the Memory Extender are controlled by the state
machine which consists of UB4 (a field programmable legic array), US54
(a 32-word by 8-bit PROM), U444 (an eight-to-one multiplexor), U&64 (an
eight hit Jlatch), and UB3 (an eight-te one multiplexor.,) Tt handles tThe
rafresh cycle, I0 cycles (reading from and writing to the confiquration
RAaMs) , determines whether or not the memory word addressed has been
allocated to the RAM on the board, and handles the memory operations
with the RAM on the board,

The +Fflow chart Ffor the state machine is shown in  drawing number
B-13220--921175%-4 (FIGURE 7 in the appendix, and the contents of the

sltate machine PROM is  shown in  drawing numbher A-13220-21175-5
(FIGURE 7). FEssentially, the state machipne continuvally samples the
signals Refresh Go (RFGO), Configuration Cycle (CONFIG), and Dynamic
Memory Go (DMGO) ., When a signal is  found to he true; the
appropriate section of the state machine PROM code is jumped to and
executed. Then, sampling of the three signals is resumed. Note

the timing diagram located in the appendix.

The Function of determining whether or not the addressed memory
location has been allocated to the Memory Extender is performed by the
state machine using the information stored in the configuration static
RaMs, First, note that the configuration RAMs may be addressed in two
different ways depending on the state of the signal End Configuration
CENDC)Y . When that signal is true (during an T0 operation, either read
or write, to the configuration RAMs) then the RAMs are addressed by
address lines A7, A13, Al4, and AlS, This makes the configuration RAM
words available to the programmer as external registers as explained in
section 3.2,

When ENDC is false then the RAMs are addressed by address lines A00,
AL, A02, and A03., These address lines will then address the register

corresponding to the correct row in the memory address map. Note the
correspondence between the map of the memory address space in Figure
J.2-1 and the organization of the configuration RAMs. In other words,

when each wmemory operation i initiated, the wmost significant Four
address bits address the configquration RAM word which contains the
answer to the question: Is this word allocated for this operation?

The allocation information is transmitted via the signal MEMALL (Memory
Allocated) to the FPLA., There, if the state of the signals NREAD and
NWRITE are compatible with the state of the signal WH/RDL, then the
signal DMGO (Dynamic Memory Go) is generated. If not, (if, AFor
example, a write operation is attempted and the word addressed has been
configured as Read Onlyv) then DMGO is not generated and instead the
signal NROMGO is generated and becomes the signal BMEM on the processor
board,.

In the state machine, random logic has been combined into the field
programmable logic array (FPLA)., The contents of this device are shown
in HP document number A-1820~261%5-1,
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3.4 On/0+F Switch

The Memory Extender may be turned on or off by writing either a one or
a zero, respectively, to bit 15 of any external register in register

base RR!145, When the hoard has been turned off none of the memory on
the board may be accessed by the processor regardless of whether it has
been allocated (ie. regardless of the information stored in the

configuration RAMs.) lUpon power—on, the Memory Extender is off.

When the Memory Extender is on, it claims priority over the ROMs and
RAMs on the processor board. In this case, every time Memory Go (MGD)
is asserted by the MCS, the Memory Extender intercepts the signal and

sends it to the state machine,. Then, the decision is made as to
whether the memory transaction should take place. (Is the word
allocated to the Memory Extender? Is the word optioned for the

operation requested?)

If the decision is made that the memory transaction "belongs" to the
Memory Extender then it takes place and the End signal (NEND) is sent
to the MCYS as an indication that the transaction is complete, If the
decision is made that the memory transaction does not "belong" to the
Memory Extender, then the signal Rom Go (NROMGO) is generated and sent
to the memory on the processor board, From the time that the MCH
initiates MGO to the time that the processor’s memory sees the signal
Board Memorv Go (BMEM) (which is essentially NROMGD) there is a delay
of approximately one clock cycle,

When the board has been turned off, or upon power—on, the Memory
Extender remains passive on the MCS bus, and the decision-making
process described above is circumvented, The signal Memory Allocated
(MEMALL)Y  is gated by the ON/OFF signal, therefore, when the board is
off, no memory cycles are initiated., Also, when the signal ON/OFF is
false (the board is off) the signal Board Memory Go (RMEM) is held
hiagh, allowing immediate MCHS interaction with the processor‘s ROM and
RAM,
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4,0 Glossary of Signal Names

An MCS address lines (A00 to ALY where AQ0 is the MSBK)

EMEM Board Memorv Go, Rom Go signal gated by On/0FfFf signal.

RSEL Bank Select. Chooses between Bank0 and RBankl for a
particular 4K block of memory locations,

CAS Column Address Strobe,

CONFIG Signals an eligible I0 transaction (ie. correct RR)

DMEO Dynamic Memory Go., Starts a memory cycle with Memory
Extender RAM.

Dn MCS data lines (DO to DI1% where DO is the MSR)

ENDC End Configuration., Signals the MCS that data transfer
during an I0 operation has been completed,

ENDINIT Signals the end of the init cycle on the 32K word version,
Not currently used,

FL.OP Indicates envirenment, 0 is EO0, 1 is E1.

INT Interrupt line from the HP-IR controller. Not used
currently,

MEMALL Memory Allocated., Indicates that the word addressed
has been allocated to the Memory Extender,

NADDREN Address Enable. Enables the address multiplexor for
the 64K RAMs,

NCL.K MCS system clock,

NEND End. Signals the MCYS that the data has been taken
(write) or that the data is available (read),

NERFEN Early Refresh Enable. Refresh Enable Signal taken
before the latch.

NIOGO Go signal for MCS I0 transactions,

NMEMEN Memory Enable., Advances state machine program and
enables the enable for the memory address,

NMGO Go signal for MCS memory transactions,

NMGODLY Memory Go Delaved. Clocked Memory Go signal,

NREAD Indicates whether read operations are enabled for a
particular 4K block of memory locations.

NRFEN Refresh Enable. Enables the refresh address buffer,

NRFEND Refresh End, Initiates the end of the refresh cycle
and resets the refresh counter,

NROMGO ROM Go. Memory Go signal to the memory on the
processor board,

NRGR AM Read Static RAM., Allows data read from configuration
RAMs access to the data bus,

NEWAP Indicates whether the Swap option has been chosen (and

AO2 inverted) for a particuvlar 4K block of memory location
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Write Dynamic RAM., UWrite signal to the 64K RAMs,

Used onlv on 32K version of Memory Extender,

Indicates whether write operations are enabled for a
particular 4K block of memory locations.

Write Static RAM., Write signal to the confiquration RAMs.
Write Static RAM Delayed., Clocked Write Static ROM signal.
External Device Interrupt. Interrupt line to the processor
board,

Indicates whether Memory Extender is enabled.

Phi End. HP-IB controller end signal. Not currently
used,

Power On reset signal.

Row Address Strobe,

Data read from configuration RAMs., (RD12 to RD1S)

Refresh Go., Qutput from refresh circuit initiates the
refresh cvecle,

Row Select Low/Column Select High, 8Selects between

column and row addresses,

Write Enable, Precedes data transfer in either direction.
Write High/Read lLow signal, Indicates read or write
operation,






@onre9—

( baxA — —
— L )
fecA STATIC —> 4K
A } Muy. CONFIG % MUY Nemory
. RAM 1 ‘ ARRAY
RerresH
loeic
-
STATE MpcHINE
Ne— Sl
8 ONJOFF
(FPLA 4 38R/ il S
FES
COMT@
FIGURE 1

MEMORY EXTENDER RLOCK DIAGRAM

DEC-08~81

1322091175



FIGURE 2
MEMORY EXTENDER
DEC-08-81

LSi57 55 NW SRAMDLY
8 2 7 f 2. )
1A 1Y AD Dy NM(.»DLV@
;’ Q‘ 2 21i% ’i o2t - ”: N
: ~ i - =( )
=2 7% A b NSWAR TN
s N 3 Y [F I wla — T 7
o u " N BseL .—
N 11 NREAD
= ~ b0z o, s 3l Zztg v Z
| S R A5 4 7 e N
; ~ = Bl 2 b5 . @ PI——= LEL Yy
=) 3 £33 Bl j CERENIEL N , T
uas \v/ V' 745189 !
N 2 BLiZ A J
sl e -3 R vert
2 (N - 14 N NMGODLY 9
N a S N » < 5 NWSRAMDLY 20 F— P R 12. AWM
{ RDI2 LA
[TEx)
34z ? 9 ROI3 13 A a8 < phant
T | j MemAL 25|  BZSI00 18 NACDREN
2 a bm I WH/RD 24 ENDC
< < ¥ u4s @B NEREEN 5 15 NROMEO
v U6S a —— NMGO, 3 i1 enpc
NIOGQ 3
g3 1 oo 2 e bveo
w11 9 NMEMEN 29 1 conFIG L3533
BSEL i . 2 Y NWINIT 21 10
NowA? i4 [ lo NESRAM .
Aco 8
®oi2 2 ‘&0 8 Aoy 1 Ulb
A RD\S ki R Ao 27
NG 4 oY WEF
\&os__ 18] s s PHLEND GO
9 on/oFE Le4e 2
b Q e
" +5v NRORAM
“ 2
8 we | < opd Dot
Uob
NT &G
U36 : Y
Fop @
WH/RDL 3 BoIS
o B
Aot 4 _5“1.,5\ o BDI4
2|
s L N
@ Ve 7 IR IV YV SR NMGO
i3, T
033y 2| - T_
1
N v isi2s
~ N
16 - ARS
2,
: Wit/RDL WHIRDL \r:)C)
N CONFI\ & 2/
doo- AlS o
< 5 hee-AS_oGT )
ENDC
NMGO GO
NMeo
ANIOGO 2
PONB DMGO
REGO
RFeO
-
ACLK
Neake =@D
AWINIT
USe Ls08 Y N::;‘EN
N
vy 9 3 P R4
2 8 Booo s 1K HMT603-5
3 [ Bow! Ls04 ENDINIT4, ¢ 4
4 e soor D B 4174 al NRFEN NREEN
1
z B Yoy 2, i3 DMGO :2 . :z s o e =2/
@ 14 Bood U4 y A fory ! AWINIT ~NW
1 > | eews i ! W . A\Z os2 i G
T s;:;-e :4 el pa P El NRFEND NREEND
o W 8007 © cAs o
IR DMEO 13 3 = > 1 RAS RA: 2/
L5245 \_ ™ ConFie 124, 2 RSLICSH RoLIcoH %
7 9 fone
us4 ’ PoN B
8 Boes [ \l =2/ )
7 Boes X
4 lo Boio A
s 5 son
[ i4 BOIZ 4
7 3 BDIS o Bowd
8 12 cow A =S @ D
9 1 oS
U4

SCHEMATIC DIAGRAM
13220-91175



|
' |
f !
T e T T T T T T T T T T T
Rb 44 4 T
uaz i
¥ 45 1€ e
PHIEND 6 s R 14 . 46, I =
. o ] oEND a1 el w2l [z
( ) 1504 5 | e 2 3
2 i 4
42 %“K i = T 2
; '
( \,:;'NT __io I S84t 4 iz )
= LS04 [ 2 L
| W o
FIG  ADS 1’} e | "
| — s 4] T
ves i 32 = o Is) e
I————CCHSEL %EN 14 19 2
= |2 Bl f2
| = e 1o 5
| = b 4=
| *a o 5 3
i 20| W] ATN
A | av/eor en HO ,'. 3
> N T
A8 - ; 2 A; R4 i
A5 35 51
& | i -5 c»WJ e
- . | = T, K e
T EORe- 15 — e | 515 CoN ‘
W & z¢ Ponss LY
T
S i
o8N i
TR . 3 RAS ‘ : I
R7 |
cas 5, ued p— N_Bbo2 ' 30]0 I
o L D —Ww = N —2p | ¥ CIRCUITRY NOT USED CURRENTLY
N£0es o8
WH/RDL 2 ved o \__8D0% ! 21
W 09
E,LE:( WORAM 3] p— Nz \_ebo | 26|00 :
N__BDu 4 25 o
7 8s€L A08 1Py N—&Diz T 24i51, |
' Fiop Fiop 2 M U9 k—w‘;‘;‘: I 2oy |
) B N ZZibiq I
o SHa - a0 |
“% 4 M 1 ! I
NSWAR 5, o All 13184 9 ‘ |
(A7 oo — o] >+ 2 e fi L |
‘_ P J Vel g | s | VDO VCC DD RS GND RTL |
Sz 3 e[ EX) Ca4 2 \[ 20
Ls266 —5qz I sy {f 1 !
@D Ae3—Ais Ls257 : +iv o | ot l’|L$K :; |
N__Alz 3 e Y {
N__AoA 214 vy
N AIS 6
A0S 5]
h___Al4 Y 4 - =
- ) 5 wﬁ 01 auﬁ aDT_q Boo4 8D@S 8006 BOOT BDF% w‘lb—;} BD\H BD BOZ BDH eaﬁ BDH
= =R Al R i i | o
A g o | - | - - - - - - - -
i cAS
- RSLfcsH I I__L.ch ?u u
E—E‘“’V ui23 4 us2l |uez uTe us2 uoz | |uwez | |unz uiz2 | | us) Uo! utl ust ut woel | |univf |wal
viz4 \diz revoBlig
25N L5244 = e o
2 g 2 6 o]~
12 2Q = Ao
il oz m 9 12050
o EIN
L5393 z ?7 2 < 1
5 i £} 13 7 6'_:‘
Et" Gt 15 5 Ao ] - — — 1 — — — — — - -
h 194~ v
ARFEN
o 4K RAM
S
Iezj4 +SV oy s
5 o oI |15 |
o LT T 7T _
2]s]7le :o] 15] 832 P %om ; ; 31-23,25,27,29
1500 Lol1s saaxaea] |V T/ sl Ty L____
60 2, 3 un4
AT ' oty ot ¥ CIRCUITRY NOT USED CURRENTLY
[ES 3[1y4]|5|i2[13]
LS l
:z i
(7 NCLKB [l
.' PONE
i NMGOB
Y4 NWSRAM
7 NWSRAMDLY
0 NMGODLY
0 NRFEND
FIGURE 2
MEMORY EXTENDER SCHEMATIC DIAGRAM

DEC-08-81

13220-91175



MEMORY EXTENDER COMPONENT LOCATION DIAGRAM
1173

DEC-08-81

13220~

T 3 3 7| 5 3
c2 w3 c3 u4
Je _ _ |
q[l L 1201 @ﬂ E 4297
w2t o u22
2485 [Eﬂ > 2483
cd u3d u3M4 s u3s c7 36
_ = IR L a7 ‘aﬂ E a2 | Eﬂ 1568
3 ) T + @D # +
LI NRSRAM ——
cs 44 cio u4s cit u4e |
+
4 1AAB G104 g I o aﬂ SEEE ]Eﬂ L 2o c42
| "
a
ci2 54 cia XUss us6 =1 Ji
/8\1200-0853
1816081 aﬂ } 1816-0724 E @ﬂ i816-0724
18181559 @I u 8l6-0316 w ) ‘l 8l6-072 H Bi6-072
200-0853
C5  ued cle 65 ey WSeRLYL
1818-1559 |
- L 068l E[I 4730 Eﬂ “} 0724 JJ‘ aﬂ L 4272
1200-0853 206-0853_ [ ] ;
1818-1553 1818-15539 XuB4
NRAS R7 RS R3cig ci9 ues NI10GO
1200-0853 200-0853 H‘a /A\I200-086! N ROMGO g
1818-1559 1818-1559 v 2615 @’ﬂ p ety ENDC =
[3Y}
200-0853 200-0353 NMGO =
1818-1553 1818-1553 I cal uss C22 U3
1200-0853 1200-0853 Eé[l p  -i438 Eﬂ b -470 ‘E-ﬂ b 2024
1o
xulol} 1818-1559 | ul 1818-1559 l U
—— 3&1 B 3 3 U3 ca4 ny c2s uits c26 uile
' — - =s|
it [{1e1e-1558 | "’"%RL 18181559 |ﬂ [} -4se b s 4 | 8]} -eoe
/8\1200-0853
%(ul ui23 c26 ul24
21} B18-1559 ]
. o I] b 024 b -enm — (
4 + J3
IsUF_ T 125156
FIGURE 3



NCLK

NRFEN (NERFEN) F
NMEMEN / \

NADDREN | \

NMGO €DLY) R

DMGO =

WORAM

WRITE ¢YCME Sony ,“’\

RAS

WEN

RSL/CSH

CAS

NEND (¢ the interface)

NOTE THE 3SCOND ASSGRTION OF M6OL 1S5 NoT
FoLLoweED BY THE ASsERTION OF DM&OH,
THIS |INDICATES A RoM TRANSACTION.

FIGURE 4

MEMORY EXT DYNAMIC RAM TIMING DIAGRAM

DEC—-08-81

13220911795



CLKOUT

@ ) | \ N L /
Q2@ / \ / \
RFGO  (CARRY) / s ‘
NRFEN / \ / \
NMEMEN R / \ /

a
/
RAS I
NRFEND ]
[ L

RSL/CSH

L 1z

NOTE: RFENL AND MEMENL DETERMINE WHICH STATE MACKINE
INPUT HAS PRIORITY AS SHOWN Below

RFEENL  NeMENL  WiNtTL

ENDINITH*® O 0 0
CONFlG 0 0 i
RFGO 0 t 1
CONFIG L 1 1
DM6&C 1 Q 1

*
NOT SHoWN FoR, REFRESH OfcLE.

FIGURE 5
MEMORY EXT REFRESH CYCLE TIMING DIAGRAM
DEC-08-81 1322091175



NCLK

ADDR ) X

A1, Aiz-Ais (a1 RAMS) X pooress  uaLio X
DATA (ReaD) Neoora vao |

N10GO \ /
CONFIG / \

WEN / \
ENDC [ | oo see \
NRSRAM \ /

DATA (WRITE) X oAara VAL » X
NWSRAMDLY \ /

FIGURE 6
MEMORY EXT CONFIGURATION RAM TIMING DIAGRAM
DEC-08-81 13220-91175



18-80-23d

ALYLS LX3 AYOWIN

SLL1A-0885 1

LUYHD mMO7d

ANTHIYW

A\4

AANIT A

4

#*12

eAS =L

%25

RAS* O
ANRFEN= |
NRFEND=
RSLJCsH = |

#13

EUENEY,

*\7

RAS = @
WEA} = @
RoLlcsH @
s = Q

—_— Y

(_eno=o )

=*\b_~"00
CoNFI

No

o7 Yes |

*5

*28| wen=|
RSL[CSH |

//
< Were

%5‘[;_

) (5o smmw)

No

(enn

*29
=

No
weseAm'

ﬁnswf D
)

((enp=o

g c——

Hzg

RSL|cSH= D

THIS SYMBOL INDICATES
AN FPLA OUTPVT,

A

2626\  MEMORY EXTENDER “STATE MACHINE




=

3 > Q T
3833 & §.shpgd e
&égw Joob §5iy ?Iz&b'
T333 £IIIIIIT 3¢
ﬂnLAsAzAlAO Q|°e°soépaozouoo “Aeg}:nzss £:§ CoMMBATS
ocooco| ] [oooooooo 0copo 400
000O0| 000101 /0 0100 Y8 prec?
0o00/0| | o000 0000 00COCO 2
000/ 1|l hloooooooo 0000 3
60100 3/00010110, 0100 ygld RFeo?
ooroif{>jlooloti i1 tol 5 Yer (olfig, Goto 29
001110 00000000 DOOCO! b
co/ill|{loooooo0o 0000 |7
o1 000| l|oootori1i1 100 §N8E rormeo conFic?
0100l 000101100100 Y8|% rreo?
Ololo|||[loor1 0110 0101  |iofhsserr s Nee
o101 | ~OOOOOOOO:'_‘OOOOYE 11
olgruoogouo:ouo'iouoi; 12 Ve Reco, Ris SFTP
01 10] &OOOIOIIIELIIOO:f:@%ISNM.CoNFIe?.
on?u o) 1 Il 00001 |Of§0\ol 5 14 iR Ras MATNO,
O il 00000000 0000 | |15 .
/ooloo| 1|1 oo1lor00:0001/5 Llle No bveo, conFic?
/0001|0001 0! 100100 8|1 PFec?
| olol1o| | loooo0000 0000 |8
ool 1| §lroociiol 00 000 5 Goto 4
10)10030:0111015940:02. 20 Yes DMco WSR3

Q l ‘

Lojllo 1001 1 10] 1001 |2 PeAseRT <As.
aouaoluouuo:ﬁ!ou Q2 ReLfcsH. GoTo 23
Lol 11 (ol 101 ol 23 cas. ®oTo /9
11000 ooonfouou 1 000 VA NeCwRe. imeo?
11001 | looo10110 0100 28P5 Rreo?
1010 \qooooooooéoooo A
Lo} |00000000 0000 27
|||oo§|ooa’:f|f|(§l|on 2% Ye s CnlRE, Gero 29
pififor[Viooot 11111100 @ sore24
nuuol 00000000 [0000|| [o
11t il ylooocooooojloocoo

Prom & HP RART Xo. I1816—-1503

FIGURE 7
MEMORY EXT STATE MACHINE FLOW CHART
DEC-08-81 1322091175



HEWLETT-PACKARD CO.

attention-getting outline).

NOTE: This page provides a running history of
drawing which cannot conveniently be re-issued completely after

each change. When making a change, list for each page all before-
and-after numbers (within reason; use judgement, and use
"extensive' revision note if loss of past history is tolerable, or
retype complete page) and associate with each a symbol made up of
the change letter and a serial subscript to appear here and on the
page involved (there enclosed in a circle, triangle, or other

2|

changes for a multi-page

Ltr REVISIONS DATE INITIALS
A As issued 3-9-81 ‘{jyf.
Model No. Stock No. 1820-2615

Tite SPECIFICATION CONTROL DRAWING

Description IC- Programmable Logic Array bate  3-9-81

By Susan Hayase Sheet No. 1 of §
Supersedes Drawing No. A-1820-2615-1

9320-3246 (6/75)
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HEWLETT-PACKARD CO.
bipolar

This part

GENERAL. :
This document contains specifications for a TTL-compatible
Logic Array intergrated cirvit with tri-state outputs,
can be made from a Signetics 825100 Field Programmable Logic Array.
MECHANICAL :
The device shall bhe packaged in a 28-pin dval-in-line package with
: shown figure 1. The package shall be marked with
the manufacturer’s name or symbol, date code and the HP part number
digh-

rJ

the connections
Marking shall be legible and shall withstand a

(1820-2615) .
washer cycle using Calgonite or equivalent,

MODEL STK. NO. 1820-261%
IC-PROGRAMMARLE LOGIC ARRAY
BY  SUSAN HAYASE DATE  z-9--81
LTR P.C.NO. APPROVED DATE APPD. SHEET NO. pod OF =
PPPO3&0S REVISIONS SUPERSEDES DWG. NO. A-18P0-2615~1

9320-2861 (1/79)



HEWLETT-PACKARD CO. . g’
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3.

The lLogic Array circuit is bipolar TTL with tri-state outputs., The
third state (outputs OFF) is epabled when pin , 19 (EE) is  high,
Electrical and switching characteristics for this device are per
Signetics 825100 as specified in Signetics PRipelar & MOS Memory
Data Manuval, 1980,

Supply Voltage S5 volts + 9%

Operating Temperature Range 0 deg C to +70 deg C.

4. TRUTH TARLE:

The state of an output pin is a function of its associated output
function within the logic array and the state of EE pin.

'w_mw e S o S |

I CE | OUTPUT FUNCTION |  OQUTPUT PIN |

e N e e e | msrmmmma s e |

I Low | True | High |

'.A.. e ss08 somn 2028 0o ,._.,. ot 00as ssmn seab Sepa Sase Boas sues ause o0 - ..........l - e cme 2210 si0a crtn sorm tont s o0 - |

I Low | False | l.ow |

'V....... —ae oo o ’ e voat auss oure soen seme sarn sr aees secs oven oe ........‘............l....,.._.... e vree ouen arme seme see v '

I High | Don’t Care | Off |
An output functions is TRUE if and only if at least one of its
product terms is TRUE, Product terms belonging to the output fun-
ction are identified by the presence of an "A" in the output
function half of the accompanving Program Table,
A product term is True if and only if the state of each input pin
matches the value specified in the product term half of the program
Table.

MODEL STK. NO. 18202615
IC-PROGRAMMARLE LOGIC ARRAY
BY  SUSAN HAYASE DATE  3-9-81
LTR APPROVED DATE APPD. SHEET NO. 4 OF 5
PPP0360G  REVISIONS SUPERSEDES DWG.NO. a_1850-2615~1

9320-2861 (1/79)




9320-3767

HEWLETT-PACKARD CO.
16X48X8 FPLA PROGRAM TABLE

PROGRAM TABLE ENTRIES

INPUT VARIABLE

OUTPUT FUNCTION

OUTPUT ACTIVE LEVEL

| ™ Don't G Prod. Term Prod. Term Not Active Active
m m ont Lare Present in Fp Present in Fp High Low
H L — (dash) A ® (period) H L
NOTE NOTES NOTES
Enter (—) for unused inputs of used 1. Entries independe 1t of output polarity. 1. Polarity programmed once only
P-terms. 2. Enter (A) for unused outputs of used P-terms. 2. Enter (H) for all unused outputs.
PRODUCT TERM' ACTIVE LEVEL!
T Ty YT T ST
[ _INPUT VARIABLE! oW LLTH L LiL (HIL
ARIEEEIEI BT OUTPUT FUNCTION"
slalal2]1lofo]s)7]e6]l5[alal 2] 1]o] [7]6]5]a[3]2]1]0
N SO R Ay ey s Py [ R S My sy s oy 5 g
1]~ TN [T A A Y S A Ay OO —-1 & mdmotodec Al
21 H 1 A Ry ey g T R | o P B R i [y
3 B [ g (S S Y S ) O ) Al ew
4} - B e I T e T S T N N Ay e
= TR I A S S gy ) s A SO A (R S0 7 S
3N R 1 Y S O T A 0 9 I . -~
= T Hlma==] T T Hl edecdee Hlcalhwdmabad o 1] Lodadad o PN G
8 |- | Hledecbod 1l odo bt P T e Al bl
9| ede=|H {~=] H [ Ny e e et ] I g JE NG Sy
0 - JHIH] L=t Jloalecteabendaa HI| e b (A b d b d_
il PRy ARy yNiom RN | 1 iyl uyun R it Spipn GUIpS SpRGS S IR NpRny [ W PR [N Gy g pRpe,
H

L2 S I 1 Y U Y A T ) Y
LLCN A N R I A« S Y e I I O S T O O Y W e T e e e e
TT7 O [ ) T (T e I g A g
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DATE
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APPD

SHEET NO 5 OF 5
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Replaceable Parts

Reference HP Part |c| ‘g Mfr
: A escription Mfr Part Number
Designation | Number |p| 9% Descriptio Code art N
02620-60175 | 6 1 MEMORY EXTENDER 28480 82620-60175
DATE CODE: RB-2120-42

ca 0160~4554 7 27 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160-4554

c3 0160-4554 7 CAPACTITOR-FXD ,D1UF +-20% SOVDC CER 28480 0160-4554
Cca 0160-4%554 7 CAPACITOR-FXD ,01UF +-208% S0VDC CER 28480 0160-45%54

CS 3160-4554 7 CAPACITOR-FXD .01UF +-20X S0VDLC CER 283480 0160-4554
Cé6 0160~-4554 7 CAPACITOR~FXD .01UF +-20% 50VDC CER 284810 0160-4554

c7 1160-4554 7 CAPACITOR-FXD .81UF +-20% S0VDC CER 28480 0160-4554
c8 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160-4554

co 1160-4554 7 CAPACITOR-FXD . 01UF +-208% S0VDC CER 268480 0160-4554
C10 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 28480 014604554

c11 1160-4554 7 CAPACITOR-FXD . 01UF +-20% S0VDC CER 28480 0160-45%4
c12 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 28480 0160-4554

c13 0160-4554 7 CAPACITOR-FXD .DIUF +-20% SO0VDC CER 213480 0160-4554
C14 0160-4%54 7 CAPACITOR~FXD ,B1UF +~-20% 50VDC CER 28480 0160-4554

c135 1160-4554 7 CAPACITOR-FXD .0DIUF +-20% S0VUDC CER 28480 0160-45%54
C16 0160-4554 7 CAPACITOR-FXD .01UF +-20% S0VDC CER 28480 0160~-4554

c17 0160-4554 7 CAPACITOR-FXD . DI1UF +-20% S0V0L CER 28480 0160-4554
c18 01604554 7 CAPACITOR-FXD .01UF +-20% S0VUDC CER 28480 0160-4554

ci9 0160-45%54 7 CAPACTITOR-FXD ,D1UF +-20% S0VUDC CER 28480 0160-4554
c20 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 28480 01604554

cal 01460-4554 7 CAPACITOR-FXD .D1UF +-20% S0VDC CER 28480 0160-4554
ca2 0160-4554 7 CAPACITOR-FXD .01UF +-20% 50VDC CER 28480 0160-45354

c23 0160-4554 7 CAPACITOR-FXD . N1UF +-20% S0VDC CER 28480 0160-4554
24 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 20480 0160-4554

cas 0160-4554 7 CAPACITOR-FXD .D1UF +-20% S0VDC CER 28480 0160-4554
C2s 0160-4554 7 CAPACITOR-FXD ,01UF +-20% S0VDC CER 28480 01604554

ca7 1160-4554 7 CAPACITOR-FXD . 01UF +~20% S0VUDC CER 28480 0160-4%5%54
28 0160-4554 7 CAPACITOR-FXD ,01UF +-20%Z S0VUDC CER 28480 0160-4554

c29 0160-4557 0 12 CAPACITOR~FXD .1UF +-20% S0VDC CER 16299 CACOAX7R104M050A
c30 0160-4557 0 CAPACITOR-FXD . 1UF +-20% S0VDC CER 16299 CACO04X7R104M050A
C31 0160-4557 ] CAPACITOR-FXD ,1UF +-20% S0VDC CER 16299 CACDAX7R104M050A
c32 0160-4%557 0 CAPACITOR-~FXD ,1UF +-20X% S0VDC CER 16299 CACBAX7R104M050A
€33 8160~4557 0 CAPACITOR-FXD . 1UF +-20% S0VUDC CER 16299 CACDAX7R104NM050A
€34 0160-4557 0 CAPACITOR-FXD .1UF +-20% S0VDC CER 16299 CAC04X7R104M0504A
€35 D160-4557 0 CAPACITOR-FXD ,1UF +-20X% S0VDC CER 16299 CALDAX7R104NM050A
C36 0160-4557 0 CAPACITOR~FXD .1UF +-20% S0VDC CER 16299 CACOAX7R104M050A
€37 0160-4557 o CAPACITOR-FXD ,1UF +-20% 50VDC CER 16299 CACOAX7R104MDS50A
€38 0160-4%557 0 CAPACITOR-FXD ,1UF +-20X 50VDC CER 16299 CACB4X7R104M050A
c39 0160-4557 0 CAPACITOR-FXD .1UF +-20% S0VDC CER 16299 CACO4AX7R1DANOG0A
a0 0160-4557 ] CAPACITOR-FXD .1UF +-20X% S50VDC CER 16299 CACOAX7R104MOS0A
€41 7180-1746 b 2 CAPACITOR-FXD 15UF+-10% 20UDC TA G6289 150D156XP020K2
Qﬁ3 0180~1744 S CAPACITOR-FXD 1SUF+-10% 20VUDC TA $56289 150D156X9020R2
R3 0757-0280 3 4 RESISTOR 1K 1% .12%W F TC=0+-1D0 24546 C4-1/8~-T0-1001-F
R4 0757-0280 3 RESISTOR 1K 1% ,125W F TC=0+-100 24546 C4-1/8-T0-1001~F
RS 07%7-0280 3 RESISTOR 1K 1% .125W F TC=0+~100 24546 C4--1/8-T0-1001F
Ré& 0757-0289 3 RESISTOR 1K 1% 1254 F TC=0+-100 24546 C4-1/8-T0~-1001~F
R7 0737-0397 3 3 RESISTOR 68.1 1% ,125W F TC=0+-100 247546 C4--1/8~TD~68R1~F
RE 0757-0397 3 RESISTOR 68.1 1% .1254 F TC=0+-100 24546 C4-1/8-T0H-68R1-F
R9 07570397 3 RESISTOR 68.1 1% 125N F TC=0+-100 24546 C4-1/8-T0-68R1-F
u13 1820-1201 [ 2 IC GATE TTL LS AND QUAD 2-INP 41295 SN741.508N

U114 1B20-1297 ] 1 IC GATE TTL LS EXCL-NOR QUAD 2-INP 01295 SN74LS266N
U33 1820-1201 6 IC GATE TTL LS AND QUAD 2-INP 01295 SN741.S08N

U34 18201197 9? 1 IC GATE TTL LS NAND QUAD 2-INP 01295 SN74ALSOON
u3s 1820-1112 8 1 IC FF TTL LS D-TYPE POS-EDGE-TRIG 01295 SN741.874AN

u3e 1820-15468 8 1 IC BFR TTL L& BUS QUAD 01295 SN74L5125AN
ual 1820-1199 1 1 IC INV TTL LE HEX 1-INP 012995 SN74L.504N

Uaq 1820-1319 7 1 IC MUXR/DATA-SEL TTL § B8-TO-1-LINE B-INP N129% SN74S151N
uas 1620-1917 1 1 IC BFR TTL L& LINE DRVR OCTL 01295 SN74LS240N

uvae 1B820-207% 4 2 IC MISC TTL LS 01295 SN74LS245N
[Ui) 5180-0133 7 16 IC-641K RAM 200NS 28480 5180-0133

us2 5180-0133 7 IC~-64K RAM 200NS 28480 5180-0133
us4 1816-1503 2 1 IC-ROM 32 X E 01293 TBP18S030N PROGRAMMED
uss 1814-0724 7 2 IC TTL. S 64-EIT STAT RAM 35-NS 3-8 01295 SN74S5189N
use 1820-2079 4 1€ MISC TTL LS 01295 SN74LS245N
el %180-0133 7 JIC-64K RAM 200NS 28480 %180-0133
use2 5180-0133 7 IC-64K RAM 200NS 28480 5180~-0133

u63 1820~ 0681 4 1 IC GATE TTL & NAND QUAD 2-TNP 01295 SN74500N
UsH4 18201730 6 1 IC FF TTL LS D~-TYPE POS-EDGE~TRIG COM 01295 SN74LS273N

§1:34) 1815-0724 7 IC TTL S 64-EIT STAT RAM 35-NS 3-8 01295 SN745189N




Replaceable Parts

Reference HP Part |c| o g Mfr
: A t Description Mfr Part Number
Designation | Number D Y scrnp Code
[§7-7:3 1820-1272 1 1 IC BFR TTL LS NOR QUAD 2-INP n129% SN74LSZIN
uzs %$180-0133 7 IC-64K RAM 200NS 28480 9180-0133
uza2 $180-0133 7 IC-64K RAM 200NS 28480 $5180-0133
uet 5180-0133 7 IC-64K RAM 200NS 2846810 $180--0133
usz2 5180-0133 7 IC-64K RAM 200NS 213480 %180-0133
uea 1820-2615 8 1 IC MISC TTL § 18324 8281 00N PROGRAMMED
u8s 1820-1217 4 1 16 MUXR/DATA-SEL TTL LS 8-TO~1-LINE 01295 BN741.6151N
u?1 %5180-0133 7 IC-44K RAM 200NS 28480 5180-0133
us2 $5180-0133 7 TC-64K RAM 200NS 28480 %180~0133
ue3 1820-1438 1 2 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01299 GN74LS2S7AN
ues 1820~-1470 1 1 TC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN7ALS157N
uee 1820-2024 3 3 IC DRVUR TTi. LS LINE DRUR OCTL 01295 SN74LS244N
U101 5180-0133 7 IC~H4K RAM 200NS 208480 5180-0133
U102 %5180-0133 7 IC~64K RAM 200NS 28480 5180-0133
Uil 5180-0133 7 IC-64K RAM 200NS 213480 5180-0133
uti2 5180-0133 7 IC-44K RAM 200NS 28480 61800133
113 18201428 1 IC MUXR/DATA-SEL TTL LS 2-TO-1-LINE QUAD 01295 SN74L.8257AN
U114 1820-1195 7 1 IC FF TTL LS D-TYPE POS-EDGE~TRIG COM 01299 SN74L817GN
U115 1820-1430 3 1 TC CNTR TTL LS HIN SYNCHRO POS-EDGE-TRIG 01295 SN74L.5161AN
ulie 16820-2024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 GN741.5244N
uiz21 $5180-0133 7 IC~64K RAM 200NS 28480 $5180-0133
u12e %180-0133 7 IC-64K RAM 200NS 28480 51800133
U123 18202024 3 IC DRVR TTL LS LINE DRVR OCTL 01295 SN74LS244N
U124 1820-2096 9 1 IC CNTR TTL LS BIN DUAL 4-BIT 01295 SN74LS393N
XuUs1 3200-0853 8 17 SOCKET-IC 16~CONT DIP DIP-SGLDR 28480 1200-08%3
xS2 12000853 8 SOCKET-IC 16~-CONT DIP DIP-SLDR 28480 12000853
XusS4 12000853 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0B53
Xté61 12000853 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 12000853
Xu62 12000853 8 SOCKET-IC 16-CONT DIP DIP-SLDR 263480 1200-0853
Xu71 1200-0853 g SOCKET-IC 16-CONT DIP DIP-SLDR 284810 1200-0853
Xu72 1200-0853 ] SOCKET-IC 16-CONT DIP DIP-SLDR 213480 1200-0853
Xus1 1200~0853 8 SOCKET-IC 16-CONT DIP DIP-SLDR 284810 1200-08%3
xusz 12000853 8 SOCKET-IC 16-CONT DIP DIP-SLDR 283480 1200-0853
Xu84 1200-0861 8 1 SOCKET~IC 28-CONT DIP DIP--SLDR 28480 12000861
Xu91 1200-0853 B SOCKET~IC 14-CONT DIP DIP-SLDR 23480 1200-08S3
Xu92 1200-0853 8 SOCKET~IC 16~CONT DIP DIP-SLDR 28480 12000853
Xu101 1200-0853 B SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0853
xuio2 1200-0853 8 SOCKET-IC 16~CONT DIP DIP--SLDR 28480 120080853
Xu111 1200-0853 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0853
Xu112 1200-085F 8 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0853
xu121 1200-0853 3 SOCKET-IC 16-CONT DIP DIP-SLDR 28480 1200-0853
Xuiaez2 12000853 a SOCKET-IC 16~CONT DIP DIP-SLDR 28480 1200-0853
MISCELLANEOUS
0360-1682 0 10 TERMINAL-STUD SGL~TUR PRESS-MTG 28480 0360-1682
1251-5613 S 1 TERMINAL-PCR TAR 28480 1251-5613
1251-7189 g 1 CONNECTOR S0-PIN M POST TYPE 26480 12%51-718%5
n2620-80175 | 8 1 ETCHED BOARD 28480 02620-80175




MFR
NO .

S0%545
00000
01121
01295
03508
04713
07263
11961
16299
27014
261480
3L.5835
34371
56289

MANUFACTURERS

MANUFACTURER NAME

NIPPON ELECTRIC CO

ANY SATISFACTORY SUPPLIER
ALLEN-BRADL.EY CO

TEXAS INSTR INC SEMICOND CMPNT DIV
GE' CO SEMICONDUCTOR PROD DEPT
MOTOROLA SEMICONDUCTOR PRODUCTS
FAIRCHILD SEMICONDUCTOR DIV
SEMICON INC

CORNING GLASS WKS COMPONENT DIV
NATIONAL SEMICONDUCTOR CORP
HEWLETT-PACKARD CO CORPORATE HQ
RCA CORP SOLID STATE DIV

HARRIS SEMICON DIV HARRIS-INTERTYPE
SPRAGUE ELECTRIC €O

CODE

LIST

AS OF 12/01/81

ADDRESS
TOKYO

MILWAUKEE
DALLAS
AURURN
PHOENIX
MOUNTAIN VIEW
BURLINGTON
RALELGH
SANTA CLARA
PALO ALTO
SOMERVILLE
MELBOURNE
NORTH ADAMS

Wl
™
NY
AZ
CA
MA
NC
CA

NT
Fl.
MA

JP

PAGE

7Ip
CODE

53204
7522

13201
85008
24042
01803
27604
95051
94304

32901
01247

1



