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The Data Storage Circuit - 1820-0993
for Use with the HP-35 Processor

" General Description

The data storage circuit contains ten 56 bit shift reglsfers and -
miscel laneous loglc on a 158 mil by l49 mil chip. The MOS process usad is
P=channe! with ion implantation. '

Thse avallablllly of ten or more data storage reglsle.s for use by

-the A & R chip greatly increases the scope of problems solvable wi+th The

HP-35 Processor. Up to three Data Storage Chips can be tied directly to the
A'& R chip, which fixes a maximum of 30 registers. |[f a bi-directional
buffer is placed between the A & R and the Data STorago Chlps then up To

25 units can be paralleled - giving a maximum of 250 reglslers.

Figure I illustrates how the Data Slorage Chip fits into.the
processor circuits.

The timing betwesn the Data STorage Cth(S) and the CPU is taken
care of by the START line from the A & R chip and the "ROM- is present" pulse
that occurs on the Is [ina at bit time .

Data is transferred to the Data Storage Chip from the A & R chip
via the BCD line. This data is either read as a register address or as a
data word to be stored. The 8CD line is bi-directional and is also to
transfer data words to the A & R chip.

Scan Copyright © MoHPC
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There are thres instructions recognized by the Data STo age Chip,
which are received dlrecflv rrom The ROMs via the Is line. These instructions
are:

ATDS: Address from C register to Data Storage

DTD3: Data from C register to Data Storage

DSTC: ‘Read from D.S. into C register

The contents of the C register is conTtnuously betng.dxsplayed on
the BCD line, excepf when one of the "Data into C regisier" instructions
is executed. DSTC is one of these instructions. Therefore, it can be seen
that the Instructions ATDS and DTDS are 4gnored by the CPU (and the 1/0 chip

if one is used) and are decoded and executed by any Data Storage Chip in .the

- system. The instruction DSTC is executed by the A & R and any Data Storage

Chip whlcn has prev:ously been enabled..  The "enabl[ng".Qf a chip is covered
in the nﬂxf section. ‘ '

Régjsfer_Addressing

When a data transfer command occurs, either DTDS or DSTC, the command
will only be executed if and onty if there exists at lsast one data storage
register which has previously been enabled. Once enabled, a register witl
remain enabled until ano?her ATDS is. given which addresses a different
register.

The.numberihg of each register is done in Two‘porfions. lnfernafiy,
the registers are numbered 0,1, ... 8,9. The chips themselves are numbered

-

0,1,... 62, 63. The actual chip number, -assignad fo*given unit, is determined
externally to the chip. The coding for all 64 combinations is allowable
for any chip, therefore there will not be a whole family of different chips
to be used. The chip address inputs are:
B} Least significant bit
B2
B3
B4
Al :
A2 Most signiiicany bit



d4= 4

If Bl, B2, B3 and B4 is taken as a hexadecimal_nqmber, then only ten of +he
sixtesn combinations are fegal BCD characters.. As far as the D.S. Chip is
conceirnad, all are legal. Normal addresses are those utilizing the fen

tegal BCD codes for the numper "B". The special addresses are the remaining
unused combinations. Normal register addresses will be given by 0<D3D, D1<399
where ail three digits are legal BCD numbers.

If 0 is restricted to the hexadecimal numbars ten through sixteen
then 240 special addresses are available. These addresses are -not readily
generated by the HP-35 Processor. '

In order Tov"fétl a Data SToragé'ChIp its address" it ig necessary
to entar the binary (or BCD) code of the appropriate chip number into the A
and B inputs. For example, to establish the register addresses for a chip
as 130 through 139 would mean that. the chip.should be -identified ‘as chip 3.
The code (BCD) for (3 is 0l 0o, -

Therefore:
AZ = 0 = 0 volts
Al = | = 6 volts
B4 =0=0 volts
B3 =0 =0 volts
B2 =1 =6 volts
Bl =1 =6 volts

The address decoding logic of the Data Storage Chips is capable of
handling floating poinf‘addresses.A Under certain special conditions, these
addresses need not be normalized.

In order for an address +o be legally accepred by a Data Storags Chip
the exponent must be +0, +1 or +2. Dus +o an error in logic design, an exponant
of +3 must not be given, beéause The logic would then endbla chip zero, register
zero. Except . for addresses with an exponent of +3, all itlegal addresses will
be indicated by the Data Storage Chip(s) as ejther an illegal address or the

addrezs of a register not found (sas next .saection).



The sign of the mantissa is always ignored by the Data Storage Chips.
Also, the addresses are truncated To the next lower whole number, For example,
the numbers: » : k ' .
=3.79
3.1854
+3.00
~3.00

would,. as addresses, enable register thres.

If an éxponenf of zero is given, then onfy the most significant
digits of ths mantissa will be interrogated +o determine a register number
ranging from 0 + 9, ' ' :

I'f an exponent of +] is found, then the two most significanf digits
of the mantissa are interrogated to determine a. register numbar in the range
0 > 99; being as 0 » 9 is included in thjs field, then these numbers are not

in the range 0 + 399, Obviously, the numbers in +the range 0 +A99 would not
have been normalized, ‘

Data Storage Flags

(some register was actually enabled), than 3 flag is generated by +he cﬁio
which contains the enabled register. This feature can bo ignored by simple
leaving the flag bufpuf unused. For.onz to thres registars, thess tlag lines
¢an be hooked directly to the flag input of +he Control and Timing chip. 1%
more than threa Data Storags Chips are tied to the flag fnpuf of the C& T,
then the tlag output of +he /0 chip (1820-0994) must bs used. Tha i/0 chip
has a gated pull-down device Thaf‘can turn~off fhe additional Capacitance of
the Data Storags Chips -
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Use of a Bi-Directional Bufter

If more than three Data Storage Chips are to be used in a sysfém,
then the A & R chip BCD driver is unabls +o handle the capacitive load. In
this case a bi-directional amplifier is required. A sample amplifier is
shown in Figure 2. In order to controf.the "direction” of this amplifier a
steering signal is requiréd; This is supplied by the Data Storage Chfps
themselves, by the BDE output. Each chip will recognize the command DSTC

Independently of whether or not it was enabled,

BOE X 6 volts > DSTC
BOEZ 0 voits > Data Storage is listening

Using Data Sforage'lhsfrucfions

The bi+ patterns for the +hree fnsfrucfions are:
ATDS = 1001110000 ‘ '
BTDS 1041110000

DSTC lOlllllOOO

1

il

_ The desired address for a register should be placed in the C-register
of the A & R, and then ATDS given. The enabled register wilji remain enabled
until another ATDS is given. Neither of the data fransfer instructions can

 follow an ATDS instruction directly, at least one other instruction must be

executed. This instruction might or might not be a NOP.
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Absolute Maximum Ratings

Supply Voltage Voo
Supply Voltage Vg,

Voltage at any input or output

!

;3 = = !
}~éiisbv11bxaz;7 ){Jggﬁ; 5 C:7Lt
L & ’1,1 :

ELECTRICAL SPECIFICATIONS

--l..-l--cn----------.-..-.-,u-.--s.

MOSTEK

DATA STORAGE CIRCUIT

-uuqca-_---n--.n-.oocn-caa.

Operating free-air temperature range

Storage temperature TADEG 08 é simimns § wocait s KaB o b e S s o

Humidityl.toiiiulII.l".ll'..lr.‘.rl-I".C-I....ll'.-'lI...!ll

U-o--..-no-a-ca:n.n-c---oo

Presesss s snvesnsanase

20 2882300089

2-1-72

Vss -10.0V
Vgs —~21,0V

Ves 0.3V to Vyg -10V
0T to 65%

-55 T to.125 ¢

0 to 90%

PARAMETER ~ . " MIN _COMMENTS
ifé?; T Supply Vo5 Supply Voltage 0.0 v.
{ 3
— Vss Supply Voltage +5.0.. V. | Supply Voltagss do n
L necessarily track
Ves Supply Voltage -10.0 Vo fu -
y 55 Supply. Current (V,,) - BD—mA =2 1.3@70% 1.2@ .
Ige Supply Current (Vg.) - S SE 2-¢ @70%;, 273@
%*
P Total Chip Power - wd | At 0 T with max volt-
| @2ges and max frequenc
‘External Clock :
Description Vg (0) Clock "0" level Vsg-.8 v
Vo (1) Clock "1 Jayel Vaa Vv
£ Operating Frequency 50 KC
tpw Clock Pulse Wid 625 ns See Timing Diagram
ty Clock Dzlay Time 625 a3 Figurs 1
trt- C.'IOC]C Pulse Risa 50 n3
{( t Clock Pulse Fal} 50 83
Fraly ft & it.b
W - 3 i ; ! 7
This asiin saal i V}.:U



MIN MAX N COMMENTS
Input Vin(0) Input'Voltdge-Logic A RS e e B o See Figurs 2
Description
L Vinli) Input Voltaga-Logic "1" - Vss=4.0 | v,
“Note L) [ £y - Time at wvhich input data N e
is valid (befors the 1 See Timing Diagram
clock) Figure 1
Inputs: Start » 250 1S
183 0.0 us
Al, A2 3.0 ks
Bl, B2, B3, B4 3.0 s
BCD 0.0 us
Cin " Input Capacitance
Inputs: g1 20 pf
$2 20 of -
Start’ 5] pf
ISB 5 pf
Al, &2 5 pfE
Bl, B2, B3, B4 5 pf
BCD 10 pf
Qutput - FLG OUTPUT See Figurs 3
Description
i x; 0 Logical mgn : .
= out (0) Voftawi 0" output Sgii:e % The "Flg" output is ix
: , g ) plemented using an ope
TR et P g % source buffer capable
See Lote 3 v, 1 Logical 1" oyt A > P
: ' ) out (1) Vo%ta - 1" outpue Vse-4.5 | v i driving the load to an
# : MOS "1™ level but pre-
tdv(l)' Time from Bit Time 2° s;?tlng = high 1mp§da?‘
- % o o
at which "1V jeval data 12 us ( *Oitin° onpuL) daxi)
is valid s ‘the "0 state,
Isink EC current load during 1.0 itk
the "1" gstare
Cy, Capacitive 1pag 300 pf
™1 BDE outryT See Figure &
Vern(®) Logical "0" output T v | The "BDE" ocutput is impl
out Voltage — DO "* | mented using a push oulil
) : low-power-TTTL, compatible
ViTL(l)  Logical mn output el v | output buffer,
out Voltage . bn - A '
4 tay Tims. at which output 9.5 K Vour (0), tay, Isoures
3 data is valid i i and ‘-13 values are watid
.- Pomaly whan s L
Isink DC current load during | 339 L g Gpetatec. with 5.6 < Vs
the 1" seara i £ | f“‘ = 5,5¥,
:Zhij Spec 13 a desizm-goal

PARAMETER




PARAMETER | MIN | MAX UNIT COMMENTS
Qutpu? : Isource DC current load during the 50 A
Description "0 state ;
(g~ “inuad)
( Cy, Capacitance load 30 pf
E“ Eq Buffer oﬁtput resistance
during a '"0" state output 1.5 - Ka
BCD QUTPUT See Figure 3
Vout(0)  Logical "0" Qutput ; The "BCD" output is
s Vs 8T . 5 - 2 4 .
Voltage ; implemented using a pz
. charge load device
Vout (1)  Logical "1" Qutput V.. o4 capable of pre-chargir
; Voltage ke to a "1" level all int
; nal and pin capacitanc
tq Time at which output is and a driver capable o
-dv 3.3 Hs g : e
valid discharging a 400 pf
; : load to an MOS "O"
CL, Capacitive load 400 pEf | level.

All device pads will be

devices,

All logic levels referred

logic levels:

All output buffers will be provided with 1
when externally forcad to Voo Will cause ¢
~output impedance stata (floating outpuc).

(Gate protection cannot be provided on thes

The logic design of tha Data
o g
&

g level =

e level =

iaput or output of data on

must not directly follow an I i

_High Voltage .

Low Voltage -

[

to within this document are negative

provided with static discharge protection
In addition, inputs ISB, Start, nk Bz, Bl
B4 will be protected as per the re
Gate Protection Requirements).

B2, B3 and
quirements of Appendix C (Static

nternal test points which
he buffer to go inta '
Test pad $size: 1 X
e test points.)

a hioch
Zn

SO S

1 millinch

Storage Circuit requires that.for Droper
e BCD lire, instruction types 12 at I3
nstruction on the ISB lima. ©°
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"FLG'" Output Buffer
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