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1.0 INTROODUCTTON,

The RNOM (FA) Module contalns space for up to 12¥ of RAM for storina the
omerating svstem firmware.

2.0 OPERATING PARAMMFTERS.

A summarv of operating parameters for the RNOM (FA) Module is contained
in tables 1.0 throuah 5.0,

Table 1.0 Physical Parameters

I Part | | Size (I, x W x N) | weight |
1 Number | Nomenclature | +/=0,100 Tnches I (Pounds)|

=z==zsszzs=ssscs |z ss o= sss sss=smssszsssssr | sz sr ===z =x=s= | =s=======|
| ! | | |
| | | | I
) | | i I
I 02640=60150 ! ROM (EA) PCA | 12.5 x 4.0 x 0.5 { 0.44 |
| | | | |
| | | | |
| i t | |
1 ! l | I
' ! § | |
! ! | | |
! | | | |
R P P P P P S s P PP P r P Pt P PSP Y
t |
| Number of Backplane Slots Required: 1 |
! |
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Table 2.0 Reljability and Environmental Information

Environmenta1§ € x) HP Class B ( ) Nther:

Restrictions: Tyme tested at product level

- W G TS W A W W W D D W . T T R . W T WP S P M P WD P S G e W S G S G T N W GRS G P e G G - > Ve - - N . - — - -
U - D e i - " - - - . S e - e . . e N e WD e IR e . T - o S L TS . o v e T G o G e WP e WD S S W e W G e G Gn o -

- . |
! Faflure Rate: 1.169 (percent per 10006 hours) |
I

- - n " o = e e e A .- - -

Table 3.0 Power Supplv and Clock Requirements - Measured
{At +/-5% lUinless Otherwise Srecified)

e R G W . o D S W = = S e P T W v - WP - W - e v - B b 0 e e WD e - e b e e o T e G e A e S W - e e e - T e W R T D e W - e W -

+1?2 Volt Supolv -12 Volt Supnlv -42 Volt Suwpoly

| 1
' i | {
1 | | i
' @_200 mA | R mA @ 150 mA [ @ mA |
! i 1 |
! | | 1

(With 6 ROMs (with 6 ROMs .
loaded) loaded) NAT APPLICARLF

|
|
i
|
) |
NNT APPLICARLF |
‘ 4+ttt i+t ittt i+ttt i+ttt 1% l 3445344344444 34 4ttt Pttt I
| |
115 volts ac | 220 volts ac |
i |
] A i [} A |
I I
NOT APPLTCABL.E i NOT APPLICARLF |

! .
' Clock Freauency: 4,915 MHz +/-0,1% i
!
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Table 4.0 Jumper Definitions
! l Function |
I _PCA R L L e L L e L L R Y L
I Desianation | Tn | Out |
' <+t 53444533 24 | T T T TSI TEREZII RS | 33t i 4 |
| [ ! {
' | ! |
| | | i
! | If all START ADDRFSS | |
! | Jumpers are 1V, then t |
! | START ADPR=0 ! |
! — | 1 |
! | | ! |
! START | 16¥ | Add 0 to START ADDR ! Add 16K to START ADNR I
I ADDPR I 32" | Add 0 to START ADDR | Add 32K to START ADDR i
! | [ | | )
! { ! |
| i { |
| | ! |
! — i | )
| | | i |
' | e 2 | Ne 2K ROM Fnabled ! Na 2K ROM Nisabled |
1 | ?=- 4 | ?= 4%¥ RQM Fnabled ) 2« 4¥ PO™ Disabled |
! ROM | 4« 6 | 4=« 6K ROM Fnabled ! 4= 6X RUM Nisabled |
| ENABTE | fe B8 | A= 8K ROM Fnabled ! f= 8K ROM Nisabled |
I ROM I 8-«10 | f=10K ROM Fnabled ' =10k ROM Nisabled |
| 1 10«12 | 10=12K RQM Fnabled ! 10=12Kk ROM Disabled I
| | J— { ! |
| | { |
( | ! |
| I

3 3 3 3 3 3+ I F 3 r 2 s T Y It I Tt I P s 3 1 P Y P S
T - . W A o W e W o WP e M e e Y D = G W v . - G e S G o W e W W e o G . G - A e G W W W o AR e - > e M o G o -
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5.0 Connector Information

=ttt it ittt Tt s st i T T T T T R

! Connector | Sianal ! Siagral |
I and Pin No, | Mame ! Description I
TR, Bin 1L asv N e velt bower sweelv |
: -2 : GND : Ground Common Return (Power and Signal) :
: -3 : SYS CLK : 4.915 MFz Svstem Clock :
E -4 : =172V : -12 Volt Power Sunply :
! -5 : ADDRN : Negative True, Address Rit 0 :
: -6 : ADDR1 : Neaative True, Address Bit 1 :
: -7 : BDDR? | Negative True, Rddress Rit 2 :
: =9 : ADDR3 : Neaative True, Address Bit 3 :
: -9 : ADDR4 : Negative True, Address BRit 4 :
: -10 : ADDRS : Negative True, Address Rit & :
: -11 : ADDRA : Negative True, Address Rit 6 :
: -12 : ADDR? : Negative True, Address Rit 7 :
: -13 : ADDRR : Negative True, Address Rit R :
: -14 : ;5653 : Negative True, Address Bit © :
: -15 : ADDR10 : Neaative True, Address Rit 10 :
: =16 : ADDR11 : Negative True, 2ddress Rit 11 :
: -17 : ;56;75 : Negative True, Address Rit 12 :
: -18 : ADDR13 : Negative True, Address Rit 13 :
: -19 : ADDR14 : Negative True, Mddress Rit 14 :
: 20 : ;DQR15 : Negative True, Address Rit 15 :
: -21 : 170 : Negative True, Tnput Nutput/Memorv :
: -22 : GND : Ground rommon Return fPower and Sianal) :

o v e e - = o T D wn T i - - T o T T . - T S S Te e e M T R o e T e m W W o G - e e . G S - T - o e we e WS T W e . - o -
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! Connector
! and Pin No.

-C
-D
-F

-F

-M
=N
-P

-P

-7
-ly
-V
-W
-¥

-Y

-7

T 2 3 T 2 3 T T I 3 P P T T 3 T 3 3 3 P T T T 1 3 1 3 33 T T T 3 I T 3 3 P ¥ 3 3 P 3 3t T I 3 + 3t 3 T+ v+ T+ 3
o R e e R R T r e R T R e T R C e T o C r e o e o e e e o ™ o o o = o o o o e e A e S A R S e e o e

RUSO

RUS1

RUS2
RUS3

RUS4

RUSS

RUS6
_RUST
WRITE

WATT

PRTOR TN

PRTOR OUT

REO

Connector Tnformatfon (Cont’A.)

- n N em wn am =P wm ewn D ww e e e — R M e e v W e wh m e wh em e e wmm e = -
S g ey

Siagal

Cround Common Return (Power

Not used

Neagative
Neagative
Neaative
Neaative
Neoative
Veaative
Yecative
Neaative
Neaative
Mot used

Neaative

True,
True,
True,
True,
True,
True,
True,
True,

True,

True,

Rus Controller

Bus Controller

Not used

Data Rus

Data Rus
Data Rus
Data Rus
Data Rus
Data Rus
Data Rus

Data Rus

Rit
nit
Rit
Rit
Rit
Rit
rRit

Rit

137255=91150/06
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and Sianal)

A

7

Write/Read Tyvne Cvcle

Wait Control T.ine

prioritv

priority

™Tn

Put

Negative True, Reguest (Bus Data
Currently Valid)

Not used

APR=07=78
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FUNCTTONAT. DESCRIPTION. Refer to_the block diagram (fiaure 1),
schematic diagram (fiaure 2), timina diaaram (figure 3), component
location diaaram (fiqure 4), and parts list (02640-60150) located
in the apvendix.

The RNM (FA) Module has the capacfity of storing from 0 to 12K bvtes of
firmware. As shown on the block diagqram, the ROM (FA) Module consists
of a ROM bhlock, start decocder, ROM selector and jumpers, timing loaic,
and an output buffer,

ROM. The ROM block can contain up to six chips (FA 4900 or eauivalent)
with each chio containing 2K bvtes, Anv combination of chins can be
inserted,

STAPT DFCNDFR. The start decoder aoplies a_SFLFCT ENABLE (7410, Pin 3)
to the ROv Selector and Enable .Jumpers. This signal is determined hy

at ———— —

the confiayration of the START ADDR Jympers and address bits ADDR14 and

ADDR15.

ROM SFLECTOR AND FNABLE J'MPEPS, The ROM selector decodes ADDR11,

APDR1?, and ADDP13 into six select sionals 1f the SFLFCT FNABLE, T/0,

and WRITE siagals are niqq. Tn order to nropagate the select siqna1s
to the ROMY chips, the provmer ROM FN2BLE Jumrer must be nlvgaed in,

TTMING TORIC. Tf anv 2K of RNM_is selected and the proper ROM FNABLE
Jumper is inserted, then the CLOCx ENABLE ("'58, Pin 8) sianal is

generated and the timina loaic is enabled. This results in WALT and

RFAD ADDR signals being generated and a bvte from ROM is read. The
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sianals RFO, T/0, WRITE and APDR11 through ADDR15 generate the CLNCK
ENARLF sianal that enables the 931.1059 counter (U48),_ The counter
advances to the states labeled in the timino diagram in fiqure 3 on_

the clock edaes indicated bv arrows, When REN is asserted, RFAD ADDR

and WAIT a0 low, State 2 of the counter and the positive half of SYS

CTK terminate the RFAD ADPR_signal. 0n the sixth clock, thé counter

1s preset_to state 8 and WATT is terminated, Bv that time roM data

o — — —

bvte (BUSHO throuah RUS7) is valid. when Rgo is dronped, CLNCK FNABLE
is terminated and the outnut buffer is disabled,

QUTPUT RUFFFR., The ouput buffer enables a ROM byte on the bus when
the CLOCK ENARLF siaonal is aeneratend.

ROM ORDFRTING TNFORMATTON.

VENDOR. The ROM used is Flectronic Arrays’ ER4900. Tt is a 16,3%4
bit static read=onlvememory chir oraarized as 2,048 words, 2 hits
per word.

SPECIFICATION. Refer to Flectronic Arravs’ ER 4900 svecification
sheet.

DATR CARD FORMATTTNG. Flectronic Arravs’ reaquires that the ROM data

be suoplied on a deck of standard 80-column computer cards. Fach card
is to be nunched as follows: Note that for the EA4900, a 3-diait octal
number is used for reoresenting the 8 RNM outouts for each bvyte.
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Card
Ccolumn No. Card Contents
FA 4900
1=4 Punch a 4- diait octal nuymber rerresenting the input_

address for the tir<t of the 16 outout words aprearina
on this card, (This is the initial address.)

57 Punch a 3-digit octal number reoresenting the outouts
for the initjial input address.

R=10 Punch a 3=digit octal number renresenting the outouts
for the initial input address +1.

11-13 Punch a 3-diait octal number reoresenting the outnuts
for the initial irput address +2.

50=52 Punch a 3-diait octal number renresenting the outnuts
for the imitial input address +15.

69=R0 The uniaue number assigned to this ROM pattern by EA
must he punched in this_field enclosed bv blank sraces,
This number can be obtained bv contacting vour local
ER salesman, reoresentative, or the marketing depart-
ment at the factory directilv,

Each card, therefore carries (in octal) the initial input address for
the 16 output words contained on that card, the 16 outout words
themselves (in octal)_and the unicua ROM number. The cards must he
provided for al) poqs!ble seguential address locations (in blocks of
16), A 204R word ROM, therefore, requires 12% cards, with all 16
outnut words defined on each card.

4.4 ROM_PULTL=T'PS. The ROM has programmable inrput resistors. To nrovide
minimum high level inmut voltage (3.5V) at least one RQM™ chip must he
proarammed with internal null=-ups.

With remard to the sirkina capabilitv of the address driver (741.5N4)
only four RNM chips can have the internal input resistors.
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1 LOGIC READ ADDR :
: CLOCAK :
: c K - ENABLE i
| ENABLE |
| o-2k SEL_ A |
| |
wRiTE | com [Pk seL 5 |
— 4ok SEL OUTPUT i _—
! TorR —F—— >~ -
RER — 5af ° P roMm | & pATA BUFFER ] BLs @-7
r/o | . K - 4 i
1 ENOBLE &-10KSEL 1
ADDR I1- ADDR 13! 27 o] TumPees -— !
: 10-1ZK SEL :
| 4 [
| " |
I seLECT 1 |
I START ENOBLE I
| ADDRESS |
I JomPerRs| sTarT :
: o— pecober |
! I
|
ADDR |4, ADBR 15— 1z |
ABDR © ~ADDR 10 : - :
b o e o e e e e e e e e e 4
Filagure 1

ROM (FA) MoAdule Block Diaaram
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B 1 i ——— ®iTasis a7k ENABLE JUMPERS || Ly - I
B I
I o7} T | - L_ - |
our ————
Priog w £ | | lererligk ] .;-—-—_._; ----- _— llyryyryy l
'*mkawphul e P
|
CLOCK ENABLE : I
| e U
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SIGNAL CONNECTOR ¢
NAME PIN NUMBER
sSYS Lk PL, PIN3
ADDR O-15 £1,PINs5-20
/0
WQWE} PL, PNzl
REQ P2, PIN P
cLOCK uss, PIN 8
ENABLE
PEAD ADDR uss,PIN &
WAIT PL, PIN S
BUS ©-7 PL, PINE-N

]

2.
¢

D
LS

|
X

L DATA VALID

Figure 3
ROM (FA) Module Timina niagram
APR=(07~-78 13255«91150



747)) 02640-60150
K’z] A-1639-42 START ADDRESS ENABLE

16K 32K ROM
o
: 3 : : 5 : : : veeassze
8 8 8 2 £ 8 8 8
2 =} ol =) o} o 2 =
Exaime
c19 = T
= o o = 0 © S g | wm ¢ X
[8] o o (8] (8] (&) [$] (8]

w1
(w3 [w3 [=2 [=

c23

8
8§ | uss us9

c21

(w38 [w? [w? [wz

v e +C1 —-mlmllmujluou—

Figqure 4
RNM (FA) PCA component Location Diaoram
APR=(07=78 13255=91150



Replaceable Parts

e Mfr

Reference HP Part | aty Description Cod Mfr Part Number
Designation | Number ode

02640-60150 | 1 1 ASSEMBLY, CONTROL, SYORE 28480 02640=60150
Ci1 0180=0393 [ 1 CAPACITOR=FXD 39UF+=10% 10VDC TaA Se289 1500396X901082
€2 0180=1746 5 1 CAPACITOR=FXD 1SUF+=10% 20VDC TA S6289 1500156X902082
%] 0150e0121 5 18 CAPACITOR=FXD ,1UF +80=20% SOVDC CER 28480 01S0=0121
Cy4 0150e0121 5 CAPACITOR®FXD ,1UF +80=20X SOVDC CER 28480 0150=0121
cs 0150e0121 5 CAPACITOR=FXD ,tUF +80=20% S0VDC CER 28480 | 0150=012}
Ce 0150=0121 S CAPACITOR=FXD ,1UF +80=20X SOVDC CER 28480 0150=012%
c? 0150=0121 s CAPACITOR=FXD ,1UF +80=20% S0VDC CER 28480 0150=0t21}
Ca 0150e0121 S CAPACITOReFXD ,1UF +80-20% S0VDC CER 284890 01S0=0121
Co 01%50=0121 5 CAPACITOR=FXD ,1UF +80=20% SOVDC CER 28480 0150=0121
Cio 0150=0121 5 CAPACITOR=FXD ,1UF +80=20% SOVDC CER 28480 0150=0121
28] 0150=0121 5 CAPACITOR=FXD ,1UF +80=20% 50V0C CER 28480 0150=0121
C12 0150=0121 S CAPACITOR=FXD ,1UF +80=20% SOVOC CER 28480 0150=0121
Ct3 0150=0121 5 CAPACITOR=FXD ,1UF +80=20% 50vVDC CER 28480 0150=0121%
Cia 0150-0121 s CAPACITOR=FXD ,1UF +80=20% SOVOC CER 28480 01500121
Cis 0150=0121 s CAPACITORFXD ,1UF +80=20% S0vVDC CER 28480 0150=012}
Cio 0150e0121 S CAPACITOR=FXD ,1UF +80e20% SOVOC CER 28480 0150=0121
€17 0150e0121 S CAPACITOR=FXD ,1UF #80=20% SOVOC CER 28480 0150e012%
Ci8 01%0=0121 S CAPACITOReFXD ,1UF +80=20% SOVDC CER 28480 0150e012}
Ci19 0160=20S5 9 5 CAPACITOR«FXD ,01UF +80w20X 100vDC CER 28480 0160=2055
(+1] 0160=2055 9 CAPACITOR=FXD ,01UF +80=20% 100V0OC CER 28480 0160=205%
c21 0360=2055 9 CAPACITOR=FXD ,01UF ¢80=20X 100vDC CER 28480 016022055
Ca2 01602055 9 CAPACITOR=FXD ,01UF +80=20X 100VDC CER 28480 016022055
Ces 0160=205% 9 CAPACITOR=FXD ,01UF +80=20% 100v0DC CER 28480 0160=205S
R1 18100055 S 1 NETWORKaRES 9aPINeSIP ,15«PIN=SPCG 28480 18100059
R2 18100125 0 2 NETWORK=RES BePIN®SIP ,125«PINespPCG 28480 1810=0125
R3 1810=0125 0 NETWORK=RES BePINeSIP ,125«PINeSPCG 28480 1810=0125
vae 1820-1216 3 1 IC DCOR TTL L8 3eTQeBelLINE 3«INP 01295 SNT4LS138N
U39 1820=1199 1 3 IC INV TTL LS MEX {=INP 01295 SN74L804N
'’ 1820=1209 4 2 IC BFR TTL LS NAND QUAD 2eINP 01295 SNT74LS3EN
uy4s 1820=1209 4 IC BFR TTL LS NAND QUAD 2eINP 01298 SNT4LS3IBN
Vas 1820=1199 1 IC INV TTL LS HEX teINP 01295 SN74LS04N
uas 18201199 1 IC INV TTL LS MEX feINP 01295 SN74L804N
vay 1820=1197 9 3 I1C GATE TTL LS NAND QUAD 2eINP 01295 SN74LSOON
vas 18200069 8 1 IC CNTR TTL L BCD SYNCHRO POS-EDGE=TRIG 07263 93L10PC
Uae 1820=1197 9 IC GATE TTL LS NAND QUAD 2eINP 01295 SNT4LSOON
uss 18200681 L} 1 I1C GATE TTL S NAND QUAD 2=INP 01295 SN74800N
usse 18201197 9 IC GATE TTL LS NAND QUAD 2eINP 01295 SN74L800N
U310 18201207 2 1 IC GATE TTL LS NAND 8=INP 01295 SN74LS3ION
vato 1820-1215 2 1 IC GATE TTL LS EXCL=0R QUAD 2=INP 01295 SNT4LS136N
w1 815900085 0 2 WIRE 22AWG W PVC 1Xx22 80C 28480 81590005
we 81590005 [ WIRE 22AWG W PVC 1Xx22 80C 28480 81590005
Xxuet 1200=0541 1 8 SOCKET«IC 24=CONT OIp DIpeSLOR 28480 1200=0541
Xy22 1200=0541 1 SOCKETeIC 24«CONT DIP DIP=SLDOR 28480 1200=0541
Xu23 1200=0541 1 SOCKET=IC 24«=CONT DIP DIP«SLOR 28480 1200=0541
Xuay 120020541 1 SOCKET=IC 24=CONT DIP DIPeSLDR 28480 1200=0541
xuas 12000541 1 SOCKET=IC 24=CONT DIP DIP«SLDR 28480 12000541
Xu2eé 12000541 1 SOCKETeIC 24=CONT DIP DIPeSLDR 28480 12000541
xuar 120020541 1 SOCKETeIC 24«=CONT DIP DIPeSLDR 28480 120020541
Xxyes 1200=0541 1 SOCKETeIC 24=CONT DIP DIPeSLDR 28480 1200=0541

MISCELLANEOUS PARTS

0360e0124 3 1 CONNECTOR=8SGL CONT PIN ,04=IN=B88C=32 RND 28480 03600124

12000482 9 1 SOCKET=IC 16«CONT DIP=SLDOR 28480 12000482

1258=0124 7 [ PINePROGRAMING DUMPER ,30 CONTACT 91500 8136247561




