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1. Introduction

The purpose of this text is to give an introduction to the technical
description of GIER which implies the logical blockdiagrams , the cir=
cvitdiagrams and the wiringplans, A general knowledge of transistorized
pulse= and digitalcircuits, computersystems and GIER-machine~language
is taken for granted (see refs. 1,2 and 3), The mainprinciples for the
machinestructure and the pulsecircuits are described in two articles

which are included in this volume (refs 4 and 5),

Besides this the volume contains a list defining the logical symbols used,
a text for each logical blockdiagram, specifications for bigger subunits

(typewriter, tapepunch, etc.) and datasheets for transistors and diodes.

Refs 1. A Manual of GlER=programming,
Chr. Gram, Regnecentralen 1953,

Ref, 2,  Digital Rechenanlagen,
A.P, Speiser, Springer Verlag, Berlin 1961
(Pages 48-106, 283-308, 332355 and 372=416)

Ref. 3. Design of Transistorized Circuits for Digital Computers ‘
Abraham | Pressman,
John F, Rider Publisher, New York 1951
(Capters 1=6 and 11)

Ref, 4. GIER
H. Isaksson and B, Scarge Petersen

Ingenigren, Internat.ed., Vol 5 no. 4,
Kgbenhavn, December 1961,

Ref, 5.  GIER = A Danish Computer of Medium Size
C. Gram and others,
IECE Transac, EC=12, No, 5, December 1963,



7=3.

Symbols and Signs

Some twenty=six logical symbols, used in describing the circuits, are
explained in the following table, The next seven pages, containing this
table, are numbered internally, at the bottom of each page, from 1

to 7.

In order to facilitate a natural association between block diagram and
circuit, some of the signal names bear a mnemonic relationship to the
logical representation: thus, if a wire carries the logical variable A

in low representation, meaning that the most negative level corresponds
to logical ' 1" ( negative logic ), this is indicated by Ay in the diagram;
similarly, Ah means that the ' 1" value of the variable is represented

by the high voltage level, i.e. the most positive level ( positive logic ).

While the block diagrams represent the circuits as accurately as possible,
primary emphasis has been placed on making the logical diagrams easy

to understand; for this reason then, a circuit element may not necessarily
correspond fo a logical block or a logical block to a circuit, so that

a connection between two inverter outputs, for example, may be described
as an OR=gate outside of the dotted box that indicates the limits of the

circuit card,



Symbol Description

Signalname, here: "A - inverted" in the circuit

A] realized so that logical "1" correaponds to most

negative level,

jro

Signal path, the arrow shows the direction of the

4

signaltransmission

Y
1

Signal path with fan out.

o~

I
| Inverting input. The dot may be used in connection
> q' with any in-~ or output to a symbol
'
A 8 Amplifier or the like with no logical function

Ba«A
A 8
. Inverter

A
8 >—C ’ Or - circuit.




Symbol

Description

i
D
Or - circuit
A ————{;;T—————c—,A Specially usefull in large systems f.ex. as encoding
circuit
8 —Pt+—»8
cC—P—wc
D
D= A+B+C
s} A | Or - circuit with inverting output. Not controlled
B8
c >. D input - terminals are considered as not - exsisting
D=A+8+C
2 A c
B
And - circuit
C=A-B=AB
L}
0

And - circuit
Specially usefull ir large systems f.ex as decoding

circuit.




symbol

Description

|~

FeA-B-CD E=ABCDE

And - circuit with one inverting input.
Not controlled input - terminals are considered as

not - exsisting

3

D —Ppt—=1D

E
E<(A+C)-B-D

Combined and - or - circuit
Specially usefull in large systems f.ax, as busline

circuit

Flip -~ flop, 1-bit store for the variable A.

Irput - signals that are "O" do not influence the flip-—
flop. If an input to the "1" - side (a) becomes logical
"1", then the variable A will be set to "1", If ar input
to the "O" - side (b) becomes "1", then the variable X
is set "1", which means that A becomes a "O", Uutput-
signals from the 1" - side (c) are equal to A, ard from
the "0" - side (d) equal to XK.

Shift of the irputsignal upon terminal e from "O" tco "1"
will change the value of Alfrom "1 to mo» or :rom "O"

to "r}




Symbol

Description

12

e

Flip - flop with inverting input,

Monogstable multivibrator, 1-bit store for the variable
A. Statically A is "0", If an input to the "1" - side
(a) becomes "1" for a short time, then the variable A
is set to "1" and stays "1" for a limited time. The
time may be noted at the figure.

Outputsignals from the “1" - side (b) are equal to A,

and from the "O" - side (c) equal to X.

3uS

(=)
\S/
W

w
Rl -
»n

P

C

Circuit for differentiation. Input indicated by means

of an arrow., Outputsignal is statically equal to the
value rnoted in the output side, in this case "0". At the
input side is the inverse value noted, nere "1", when the
input changes its value to the one noted at the input
then the output signal becomes equal to the inputsignal
for a limited time,

The time may be noted next to the symbol




Symbol Description
L
5us
A db 8 Circuit for differentiation as above., The output signal
is statically a "i". When the inputsignal charges from
0 . 1% to "0" the outputsignal will become a "O" for a
Ay | | limited time.
0 SuS
8 | N
16
7uS Circuit for delaying signals. Inputside indicated by
means of an arrow. Outputsignal is statically equal to
A 1N 8 . ,
\ 7 the inputsignal. When the inputsignal changes from “O"
7uS to "1™ then the outputsignal will remain "O" for a
A 0 L limited time, that is to say the value indicated in the
! ___~1——4————J_—_‘——— circle (here "1") is delayed. A change of the inputsignal
|
0 ; from "1" to "O" is transferred to the output without
B y delay.
i1
A 3uS/0\ B
SﬂSW Circuit for delaying signals as above.
5uS 3us Both "O"™ ard "1" are delayed by an amount of time as
0 : , ; S indicated next to the "O" - and "1" - side respectively
0 ' '
B L |
18
@——— Oscillator
19

Oscillator generating square - waves




g |DH=

cC-A@B-AB+AB

Symbol Description
a9 Switch circuit with in - and out-put terminals a and
b and control - input c. When the signal to tne control-
input c is "1" then the outputsignal b will be identical
@t b to the inputsignal. When the signal to the controlinput
1
¢ is "0" the signalpath from a to b is broken, that is
outputwire b is not controlled. The input to which the
c wire b is connected should in this case be considered as
not - existing compare symbols 8 and 10,
21
L
2 Majority circuit. The output is "1" if and only if at
‘?———u 2K > least ¥ of the inputsignals are "1",
n
A

Half - adder modulo 2.

(4 ledn.)

Y

Fan - in and far - out of signal - paths.




Symbol

Description

Mechanically activated functions, f.ex. pushbuttors,

0~ A with only one stable positior.
! OQutputsignal A is "O" in the stable position and "1"
in the activated position.
1~ B Outputsigral B is "1" in the stable position and non
e
0 ir the activated position.
Mechanically activated function, f.ex. toggle switch,
0 A with two stable positions.
NN—C ’
! Outputsignal A is "O" or "1" depending upon the state
of the switch
A
% Signal sources for steady signals.
vutputsi;mal A is always "1"
(::)\ 8 . Outputsigral 3 is always "O"




o Paper tape reader
Commumcatlon —-— e e t{}
Channels W:}T‘BDRS & pos.3-3
In-output typewriter =1 b
. \rﬁ_,-_‘
Busline {} os o8 D
system Register Paper tape punch k==
%s. ooy _‘ by
Register : : : 1] 2%
length and position High speed |ine printerf == g pos. 3-9
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4, Start=stop circuits

The clockpulses from the 450 KHz oscillator are distributed to different
parts of the machine controlled by signals from the pushbuttons on the

operators panel,
There are in priciple 3 different output=clockpulses:

1. KPA and KP,A which drives the microaddress flip~flops and gates

in the control unit during normal operation,

2. KPB and KP,B which drives the special microaddress flip~flops and

gates in the control unit during a drumtransfer function,

3. Display and 'zero to all lines' which drives the register=display=system

that is active when the machine is stopped.

Besides this there are some special pulses (Sp~adder, SpH and SpMi:)
which controls the shortterm=memories in the outputs of the acdder and

the registers H and Al

The distribution of clockpulses is. controlled by means of the flip~flops
VAL and VAB.

The flip=flop VAT is only one when the special testmicroprograms are

activated by means of the switch in the cenfral processor.

vthen VAC = 1 the outputgates for the display=system are enabled,

When VAL =0 the machine is running and gate 5 on card 249 is enabled,
If VAB = 0 gate 5 will send outputpuises and KPA and KP,A will be
active, If VAB =1 gate 5 will be closed and gate 7 open so that KPB

and KP.B will be active.

It is seen that if VAC = 1 and VAB = 1 gate 7 will still be active
while display is inactive. This means that a drum transfer may be finished

after VAC has beenset to 1,

The primary clockpulse is interrupted in the following situationss after
execution of microoperation Gmstep (1 clockpulse is removed), when
VAC or VAB are changing or when pushbuttons are activated.,

The logic around VAB is syncronizing the drumoperations and the clock=

pulse, and makes sure that a core=memory cycle is not interrupted by the drum,



5, Core Store

The timing =circuits for the core=store are controlled by means of 6
flip=~flops (cards 221) one for each type of core~store function as seen
from the microprogram, These signals are coded together to a central
start=signal: Start FL which will originate a number of pulses spaced

in time, (nul KL, LPX primer, LPY, etc.). The timing is shown in the

block~diagram,

The decoding is working as concidence=gates via the memory=wiring,
The 10=bits address, selected from either TA or AD‘ on cards 206, is
split up so that pos, 0,1,2 selects one out of 8 groups of wires in the
X=side of the top of the core stock, while bits pos. 8,9 selects one

out of 4 wires aof the mentioned actual group in the X=side of the button
of the core stock. In the same manner pos. 5,6,7 and pos, 3,6 select

onc Y=wire.

The gates on cards 203=1 are symmetrical allowing both the read and
write currents to pess the same circuits, while the gates on cards 207

have separated circuits for the read and the write currents,



6.1

6. Drumstore.

Main principles of control.

Transfer of information between the drumstore and the core store is divided
up in a drum-synchronous serialtransfer between the drum and the buffer-
register TI and a GIER-synchronous paralleltransfer between TI and the core
store, The drumsynchronous transfer is performed by the drumcircuits
simultaneous with the execution of instructions not concerning the drum.
The corestorageadress to or from which the drumtransfer shall be done, is
also calculated by the drumcircuits simultaneous with normal operations.,

At the moment when the drumcircuits are ready for the parallel transport
the execution of simultaneous operations is interrupted for about 26 uS
while the paralleltransfer to or from the core store is going on, This is
done by a special microprogram which is activated by means of a special

set of 8 microaddresses, MAB 1-8, and a special clockpulse, KPB. The time~
interval between the 40 interruptions during a channel transfer is about

500 uS,

Channel selection.

Selection of the chamnel to or from which a transfer is wanted is done

by execution of the operation VK by which the channel number modulo 512
is transferred to the register TK. Any channel-transferoperation is
normally executed on condition that an existing channel has been selected.
If a transfer to a nonexisting channel is executed (no. 320-511 or 832 -
1023) the drumcircuits will be occupied the normal time (about 21 ms).
After this the situation is unchanged in the store. If a transfer from

a nonexisting channel is executed the corresponding cells in the core-
store will be set to zero and the computer will not finish the LK~ope~

ration untill the pushbutton "annul. of the TR-paritet" is activated.

The 320 channels in the drumstore are mechanically represented by 320
read-writeheads, which are individually wired to 4o plugs (A2-A11,

B2-B11, C2-C11 and D2-D11), but electrically they are separated in 20
groups each containing 16 channels. The read-write heads are decoded
from the TK-register. Bits 1-5 (numbers according to the buswire no.)
are decoded to an X-value: 1 out of 20 possible (12 are not used) and

bits 6-9 are decoded to an Y-value: 1 out of 16 possible., These X- and































































































































































