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1KIH MODULE

Two 1KIH modules and a 1KJH module add the 22-bit RAC to the sum or difference of two
18-bit operands. The 1KIH modules generate bit enables, group enables, group borrows,
partial sums, and partial carries. These signals proceed to the 1KJH module where the
computation is completed.

The following example shows a pencil-and-paper addition for values which require correction.

|
Aj v 123456 |
K | 654322 1
-0 00000 18-bit sum with end around
le J carry correction
000001
RAC 03000000
03000001 22-bit result

The following table shows the conditions of the terms and output signals when the three
operands are assigned values of the above example. Refer to the 1KJH module for the final
result of this example.

Groups 5 4 3 2 1 0
Bits 21 20 19 J18 17 16 15 {14 13 12 11 f10 9 81}7 6 5 43 2 1 0
RJ=654321 F1 Fl1 Fl (Fl 1 1 0 1 0 1 1 0 0 01 1 0 10 0 0
Input _
Signals K=123455 F1 F1 F1{F1| 0 O 170 1 0 O0}1 1 100 1 0f1 1 O
RAC=4777777 FO|1 o0}j0 1 1 1{1 1 1 1}]1 1 1f1 1 1 1f1 1 1
PS10-PSO terms 1 1 0|0 0o O O0OjO O O O0OJ|O0O OO0 O OO0 O'1
PS3-PSO terms X X X|{X X X X|0 0 0 O0}X X X[Xx X X X|0 0 1
PCL0-PCO terms 1 1 1{1 1 1 1f1 1 1 1|11 1|1l 111t 10
PC10,PC2-PCO terms| 1 X X| X X X X|X 1 1 1|1 X X[X X X X[x 1 0
Output E10-E4 terms 1 ] 1 1 1 1 1 X X X X 11 1)1 1 1 1|X X X
Signals
Group enables Termn 1 X 1 1 X
Group borrows 1 0 X 0 0 X
F=Forced
®5-10-22

Partial sums PSO through PS10 are determined by the following truth table.

RAC -3 I3 Condition
1 1 1 1
1 1 0 0
1 [o] 1 [4]
1 0 0 1
0 1 1 0
0 1 0 1
0 0 1 1
0 0 0 0

Partial carries PCO through PC10 are determined by the following truth table.

RAC 3 K Condition
1 1 1 1
1 1 0 1
1 0 1 1
1 0 0 0
0 1 1 1
0 1 0 0
0 0 1 0
0 0 0 0

60420300 Y
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4KI7 MODULE

Two 4KI7 modules and a 3KJ7 module add RAC to the sum or difference of two
18-bit operands. Each 4KI7 module performs a partial computation on nine bits
of the three operands., The upper input pin pairs receive complemented data from
the Aj, Bj, or Xj register. The middle input pin pairs receive complemented
data from the CIW register K designator or complementary (true or false) data
from the Bk register. The lower input pin pairs receive data from the RAC
register. The KI modules generate bit enables, bit borrows, group enables,

and group borrows. These signals are sent to the 3KJ7 module where the com-
putation is completed.

The following table shows the condition of the terms and output signals when the
three operands are assigned arbitrary values. The output signals cause the 3KJ7
module to provide a result of 00236. (Note that Aj and K enter the 4KI7 modules
in a complemented form.)

-
(=}

Groups 5 4 3 2

-
-

Bits 16 1514 13 12|11 10

©
=]
-
[}
5]
£
w
[
[

RAC = 777600
Aj = 717152
K = 777765
A8-Al terms
B8-Bl1 terms
C8-C3’terms
Bit enables

Bit borrows

e T
H O = o = =
xh‘tﬂhﬂt—’—‘h‘p
MO = o= e = =
xn—r——to-ll—v-‘v—
[ e N e
e N
xl—lo—l—O'—‘I—-O
X O O = O = = O
M- O O~ O = O
Mo X O = o= O O
O = X X X =~ o o |o

Group enables

- O X o o e e e e
= I S
b I
_ O X O o e e
©O O X = OO ~ = o O
MK O =X O = O = O

Group borrows

60420300 Y

The Al through A8, Bl through B8, and C3 through C8 terms are the key to deter-
mining the enables and borrows for three given input operands. Bit N, N+1, N+2
enables, and Al through A8 terms are determined by the following truth table.

R_A ? E Condition
i 1 1 1

1 1 0 1]

1 0 1 0

1 0 0 1

0 1 1 0

0 1 0 1

0 0 1 1

0 0 0 0

Bit N, N+1, N+8 borrows, and Bl through B8 terms are determined by the following
truth table.

RA 3- K Condition
1 1 1 0
1 1 0 1
1 0 1 1
1 0 0 1
0 1 1 0
0 1 0 0
0 0 1 0
0 0 0 1

The C3 through C8 terms are the B2 through B7 terms left-shifted one bit position.

5-10-24 ‘
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® 5-10-26

Two 1KIH modules and a 1KJH module add the 22-bit RAC to the sum or difference of two 18-bit
The 1KJH module completes the computation and sends the result to SAS when go
The result is based on input signals received from the

operands.

increment to storage-l is present.

1KIH modules.

The following table shows the condition of various terms when the input signals are assigned

an arbitrary value. (Note that the input signals are the same as the output signals shown

in the IKIH module table.)

Input
Signals

Internal
Terms

Out put

1KJH MODULE

Groups 5 4 3 2 0

Bits 2120 19018 17 16 15 |14 13 12 11 [10 9 8[7 6 5 4|3 2 1 0
E10-E4 terms 1 o 1 1 1 1 1 X X X X 1 1 1§1 1 1 1}{X X X X
PS3-PSO terms X X X|X X X X0 0 0 O X X|X X X X|0 0 1 1
PC10,PC2-PCO terms 1 X Xj| X X X X|X 1 1 1 1 X X}|X X X Xi{Xx 1 01
Group enables N/A 1 X 1 1 X
Group borrows 1 1) X 0 ) X
18-bit end around carry|l 1 171

E3-EO terms X X X| X X X X 1 1 1 1 X X XX X X Xx|I 0 0 O
C13~C11,C2-CO terms X X XX X X X|[X 0 0 0f/X X X|X X X X|Xx 011
Group enable X X 1 X X 0
GE2-4,GE1-3,GE0-2 terms| 2-4=1 1-3=] 0-2=0

F5-F1 terms 0 [ 0 [

A21-A0 terms t o 1f1t1r 1 1 1|1 1 1 1]1111 111}l 00O
Incr-1 o 0 11 0 0 O0Of0 O O O[O OO0 OO OO O O'1
[T _—— — —

Corrected result 0 3 [ 0 0 0 0 1

60420300 Y
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3KJ7 MODULE

Two 4KI7 modqles’ and a 3KJ7 module add RAC to the sum or difference of two 18-bit
operands. The' 3KJ7 module completes the computation and sends the result to the
SAS when the gq increment to storage signal is present. This result is based on the
condition of bits 0 through 15 enables; bits 0, 1, 8, 9, 10, 17 borrows; groups 1, 2,
4, 5 enables; and groups 1, 2, 4, 5 borrows. These input signals are generated by
the 4KI7 modules. The following table shows the condition of various cage wire terms
when the input signals are assigned an arbitrary value. (Note that the input signals
are the same as the output signals shown on the 4KI7 module table,)
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-~
w
X}
L
=)
.

}:Groups

Bits 17

-
a

15114 13 12 |11
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©
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w
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Bit enables 1
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"
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Group borrows
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E5-EO terms
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G5-G0 terms
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