Signelics N3002

Central Processing Element

Product Specification

Logic Products

FEATURES FUNCTION TRUTH TABLE PIN CONFIGURATION
® 45ns cycle tl_me {typ) . FUNCTION I, XL PACKAGE
¢ Easy expansion to multiple of 2 GROUP Fg Fs Fa
bits b [T 28] Vee
® 11 general purpose registers 0 0 0 0 h[E] [77] F2
e Full function accumulator ; g (1) (1) % 3] [26] Fy
¢ Useful functions include: 3 0 1 1 K[ [25] Fo
¢ 2's complement arithmetic 4 1 0 0 x[E 7] F
- Logical AND, OR, NOT, 5 I ? 2:';
exclusive-NOR 8 1 1 0 ¥ E _
- Increment, decrement 2 1 1 1 6 ] [22] Mg
- Shift ieft/shift right Ao (2] 73] W,
- Bit testing and zero detection o A G5 73] b,
- Carry look-ahead generation REGISTE _
- Masking via K-bus aroup | PEGISTER | Fs F2 Fy Fo & o] [15] B
conditioned locking atiowing Ao 000 0 B (] 18] SLK
non-destructive testing of data Ry 00 0 1 x [ 7] Fa
in accumulator and scratchpad Rz 00 1 0 5 E ) e
¢ 3 input buses R3 0 0 1 1 ano (] Bk
® 2 output buses R4 0100 8
* Control bus Rs o1 01 TOP ViEw
HS 0 1 1 0O CDO75105
R 0 1 1 1 ORDER NUMBERS
DESCRIPTION R7 100 0 i
The N3002 Central Processing Element R“ 10 0 1
{(CPE) is one part of a bipolar microcom- Tg 1100
puter set. The N3002 is organized as a AC 11 0 1
2-bit slice and performs the logical and
arithmetic functions required by microin- " T 1.0 10
structions. A system with any number of AC 10 1 1
bits in a data word can be implemented T 1 11 0
by using multiple N3002s, the N3001 n AC 111 1
microcomputer control unit, the

N745182 carry look-ahead unit and
ROM or PROM memory.
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PIN DESCRIPTION

PIN SYMBOL, NAME AND FUNCTION TYPE

1,2 lo-14 External Bus Input: The external bus inputs provide a separate input port Active low
for external input devices.

3. 4 Ko - K4 Mask Bus Inputs: The mask bus inputs provide a separate input port from Active low
the microprogram memory, to allow mask or constant entry

5 6 XY Standard Carry Look-Ahead Cascade Outputs: The cascade outputs allow Active high
high speed arithmetic operations to be performed when they are used in
conjunction with the 745182 Look-Ahead Carry Generator

7 CO Ripple Carry Out: The ripple camry output is only disabled during shift right Active low
operations. Three-state

8 RO Shift Right Output: The shift right output is only enabled during shift right Active low
operations. Three-state

9 Lt Shift Right Input Active low

10 Cl Carry Input Active low

11 EA Memory Address Enable Input: When in the low state, the memory Active low
address enabie input enables the memory address outputs (Ag— Aq).

i2—13 Ag-Ay Memory Address Bus Outputs: The memory address bus outputs are the Active low
buffered outputs of the memory address register (MAR). Three-state

14 GND Ground

14 —17 Fo-Fg Micro-Function Bus Inputs: The micro-function bus inputs control ALU Active high

24 —27 function and register selection.

18 CLK Clock Input

19—20 Do - Dy Memory Data Bus Outputs: The memory data bus outputs are the buffered Active low
outputs of the full function accurulator register (AC). Three-state

21—-22 Mg - My Memory Data Bus Inputs: The memory data bus inputs provide a separate Active low
input port for memory data.

23 ED Memory Data Enable Input:; When in the low state, the memory data Active low
enable input enables the memory data outputs (Dg - D).

28 Veo +5 Volt Supply

SYSTEM DESCRIPTION

Microfunction Decoder and
K-Bus

Basic microfunctions are controlled by a 7-bit
bus (Fo-Fg) which is organized into 2
groups. The higher 3 bits (F4 — Fg) are desig-
nated as F-Group and the lower 4 bits
(Fg - F3) are designated as the R-Group. The
F-Group specifies the type of operation to be
performed and the R-Group specifies the
registers involved.

The F-Bus instructs the microfunction decod-
er t0:
® Select ALU functions to be performed

® Generate scratchpad register address

® Control A and B multiplexer

The resuiting microfunction action can be:
® Data transfer

@ Shift operations

® Increment and decrement

® |nitialize stack

® Tast for zero conditions

® 2's complement addition and subtraction
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® Bit masking
® Maintain program counter
A and B Multiplexers

A and B multiplexers select the proper 2
operands to the ALU.

A multiplexer selects inputs from one of the
following:

® M-bus (data from main memory)

® Scratchpad registers

® Accumuiator

B multiplexer salects inputs from one of the
following:

® |-bus (data from external /O devices)

® Accumulator

® K-bus (literal or masking information
from
micro-program memory)

Scratchpad Registers
® Contains 11 registers (Ro~Rg, T)

& Scratchpad register outputs are multj-
plexed to the ALU via the A multiplexer

® Used to store intermediate results from
arithmetic/iogic operations
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® Can be used as program counter

Arithmetic/Logic Unit (ALU)
The ALU performs the arithmetic and logic
operations of the CPE.

Arithmetic operations are:

® 2's complement addition

® Incrementing

® Decrementing

® Shift left

@ Shift right

Logical operations are:

® Transfer

® AND

@ inclusive-OR

® Exclusive-NOR

® Logic complement

ALU operation results are then stored in the
accumulator and/or scratchpad registers. For
easy expansion to larger arrays carry look-

ahead outputs (X and Y) and cascading shift
inputs (LI, RO) are provided.
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Accumulator

® Stores results from ALU operations

® The output of accumulator is
multiplexed into ALU via the A and B
multiplexer as one of the operands

input Buses

M-bus: Data bus from main memory

® Accepts 2 bits of data from main
memory into CPE

® |s multiplexed into the ALU via the A
multiplexer

multiplexer

I-bus: Data bus from input/output devices
Accepts 2 bits of data from external input/
output devices into CPE

FUNCTION DESCRIPTION

® Is multiplexed into the ALU via the B

K-bus: A special feature of the N3002 CPE
® During arithmetic operations, the K-bus
can be used to mask portions of the

field being operated on

® Select or remove accumulator from
operation by placing K-bus in all "1" or
all "0 state respectively

® During non-arithmetic operation, the
carry circuit can be used in conjunction
with the K-bus for word-wise-OR
operation for bit testing

® Supply literal or constant data to CPE

Output Buses

A-bus and Memory Address Register

® Main memory address is stored in the
memory address register (MAR)

® Main memory is addressed via the A-
bus

® MAR and A-bus may also be used to
generate device address when executing
170 instructions

@ A-bus has Tri-State outputs

D-bus: Data bus from CPE to main memory or

to I/0 devices

® Sends buffered accumulator outputs to
main memory or the external I/0O
devices

® D-bus has Tri-State outputs

DESCRIPTION

Logically AND AC with K-bus. Add the result to R, and carry input (CJ).
Deposit the sum in AC and R,

Conditionally increment R, and load the resuit in AC. Used to load AC
from R, or to increment Ry, and load a copy of the results in AC.

Add AC and Cl to Ry, and load the result in AC. Used to add AC to a
register. It R, is AC, then AC is shifted left one bit position.

Logically AND AC with the K-bus. Add the result to Cl and the M-bus.
Deposit the sum in AC or T.

Add Cl to M-bus. Load the result in AC or T, as specified. Used to load
memory data in the specified register, or to load incremented memory
data in the specified register.

Add the M-bus to AC and C|, and load the result in AC or T, as specified.
Used to add memory data or incramented memory data to AC and store
the sum in the specified register.

None

Shift AC or T, as spacified, right one bit position. Place the previous low
order bit value on RO and fill the high order bit from the data on LI. Used
to shift or rotate AC or T right one bit.

Logically OR R, with the K-bus. Deposit the result in MAR. Add the K-
bus to R, and Cl. Deposit the result in R,

Load MAR to R,,. Conditionaliy increment R,. Used to maintain a macro-
instruction program counter.

Set MAR to all ones. Conditionally decrement Rj, by one. Used to force
MAR to its highest address and to decrement Rp,.

F R K
GROUP |GROUP| Bus | NAME EQUATION
0 | XX — Rn+(AC K) +Cl = R,, AC
00 | IR Ra+Cl = R, AC
11 | ALR AC+R,+Cl = R, AC
0 I XX —_ M+(AC K) +Cl = AT
00 ACM M+Cl = AT
11 | AMA M+AM+Cl = AT
0 I XX —_ AT v (ILAKY) — RO
Li v [(I4~rKp}AATH] = ATY
[ATLA(LAKD]
[ATH Y (IHAKR)] = AT,
00 | SRA AT, = RO
ATy — AT
L — ATy
1 | XX - KvR, = MAR
Rh+K+Cl — R,
oo | w Rn — MAR, R,+Cl = R,
11 | DSM | 11 = MAR, R,-1+Cl = R,
1 i XX - KvM — MAR
M+K+Cl = AT
00 LMM M > MAR, M+ C| = AT
11 | LOM 11 = MAR
M-1+Cl = AT

Logically OR the M-bus with the K-bus. Deposit the result in MAR.
Add the K-bus to the M-bus and Cl. Deposit the sum in AC or T.

Load MAR from the M-bus. Add Cl to the M-bus. Deposit the result in AC
or T. Used to load the address register with memory data for macro-
instructions using indirect addressing.

Set MAR to all ones. Subtract one from the M-bus. Add Cl to the
difference and deposit the result in AC or T, as specified. Used to load
decremented memory data in AC or T.
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FUNCTION DESCRIPTION (Continued)

F R K
GROUP |gROUP| BUS NAME EQUATION DESCRIPTION
1 n XX — (AT v K) + (ATAK) + Cl = AT Logically OR the K-bus with the complement of AC or T, as
specified. Add the result to the logical AND of specified register with the
K-bus. Add the sum to Cl. Deposit the result in the specified register.

00 CIA AT+Cl — AT Add Cl to the complement of AC or T, as specified. Deposit the result in
the specified register. Used to form the 1's or 2's complement of AC or
T.

1 DCA AT-1+Cl — AT Subtract one from AC or T, as specified. Add Cl to the difference and
deposit the sum in the specified register. Used to decrement AC or T.

2 1 XX — {ACAK)-1+Cl 2 Ry, Logically AND the K-bus with AC. Subtract one from the result and
add the ditference to Cl. Deposit the sum in Ry,

00 CSR Cl-1— Ry, Subtract one from Cl and deposit the difference in R, Used to

(See Note 1) conditionally clear or set R, to all 0's or 1's, respectively.
11 SDR AC-1+Cl — R, Subtract cne from AC and add the difference to Cl. Deposit the sum in
(See Note 1) Rp. Used to store AC in R, or to store the decremented value of AG in
Rp.
2 ] XX — (ACAK)-1+Cl = AT Logically AND the K-bus with AC, Subtract one from the result and
(See Note 1) add the difference to Cl. Deposit the sum in AC or T, as specified.
el0] CSA Cl-1 —= AT Subtract one from Cl and deposit the difference in AC or T. Used to
(See Note 1) conditionally clear or set AC or T.
11 SDA AC-1+Cl = AT Subtract one from AC and add the difference to Cl. Deposit the sum in
(See Note 1} AC or T. Used to store AC in T, or decrement AC, or store the
decremented value of AC in T.
2 1] XX — (InKY -1+ Cl = AT Logically AND the data of the K-bus with the data on the I-bus.
(See Note 1} Subtract one from the resuit and add the difference to Cl. Deposit the
sum in AC or T, as specified.

00 CSA Cl-1— AT Subtract one from Cl and deposit the difference in AC or T. Used to
conditionally clear or set AC or T.

11 LDl I-1+Cl = AT Subtract one from the data on the I-bus and add the difference to Cl.
Deposit the sum in AC or T, as specified. Used to load input bus data or
decremented input bus data in the specified register.

3 1 XX — Ry +(ACA~K) + Cl — Ry, Logically AND AC with the K-bus. Add R, and Ci to the result. Deposit
the sum in Ry,

00 INR Rn+Cl — R, Add Cl to R, and deposit the sum in R,. Used to increment R,

11 ADR AC+R,+Cl = R, Add AC to R,,. Add the result to Cl and deposit the sum in Rj,. Used to
add the accumulator to a register or to add the incremented value of the
accumulator to a register.

3 1] XX — M+ (AC~K) + CI = AT Logically AND AC with the K-bus. Add the result to Cl and the M-bus.
Deposit the sum in AC or T.

Q0 ACM M+ Cl — AT Add Cl to M-bus. Load the result in AC or T, as specified. Used to load
memory data in the specified register, or to load incremented memory
data in the specified register.

11 AMA M+AC+Cl = AT Add the M-bus to AC and Cl, and load the resuit in AC or T, as specified.

Used to add memory data or incremented memory data to AC and store
the sum in the specified register.
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FUNCTION DESCRIPTION (Continved)

DESCRIPTION

Logically AND the K-bus with the I-bus. Add Cl and the contents of
AC or T, as specified, to the result. Deposit the sum in the specified
register.

Cenditionally increment AC or T. Used to increment AG or T.

Add the I-bus to AC or T. Add Cl to the result and deposit the sum in the
specified register. Used to add input data or incremented input data to
the specified register.

Logically AND the K-bus with AC. Logically AND the result with the
contents of Ry,. Deposit the final result in Ry, Logically OR the value of CI
with the word-wise OR of the bits of the final result. Place the value of
the carry OR on the carry output (CO) line.

Clear Ry, to all O's. Force CO to Cl. Used 1o clear a register and force GO
to Cl.

Logically AND AC with R,,. Deposit the result in Ry, Force CO to one if
the result is non-zero. Used to AND the accumulator with a register and
test for a zero resuit.

Logically AND the K-bus with AC. Logically AND the result with the M-
bus. Deposit the finai result in AC or T. Logically OR the value of Cl with
the word-wise OR of the bits of the final result. Place the value of the
carry OR on CO.

Clear AC or T, as specified, to all O's. Force CO to Cl. Used 1o clear the
specified register and force CO to Cl.

Logically AND the M-bus with AC. Deposit the result in AC or T. Force
CO to one if the result is non-zero. Used to AND the M-bus data to the
accumulator and test for a zero result.

Logically AND the I-bus with the K-bus. Logically AND the result with
AC or T. Deposit the final resuilt in the specified register. Logically OR C
with the word-wise OR of the final result. Place the value of the carry OR
on CO.

Clear AC or T, as specified, to all O's. Force CO to Cl. Used to clear the
specified register and force CO to CL

Logicaily AND the I-bus with AC or T, as specified. Deposit the result in
the specified register. Force CO to one if the result is non-zero. Used to
AND the I-bus to the accumulator and test for a zero result.

Logically AND the K-bus with Ry, Deposit the result in R, Logically
OR Cl with the word-wise OR of the result. Place the value of the cary
OR on CO.

Clear Ry to all O's. Force CO to Cl. Used to clear a register and force CO
to Cl.

Force CO to one if Ry, is non-zero. Used to test a register for zero. Also
used to AND K-bus data with a register for masking and, optionally,
testing for a zero result.

F R K
GROUP |GROUP| Bus | NAME EQUATION
3 i XX — AT+ (IAK) + C = AT
00 INA AT+Cl — AT
1 AIA I+ AT+Cl = AT
4 XX — Clv (RanACAK) — CO
RoA(ACAK) — R,
00 CLR Cl— Co, 0—R,
1 ANM Clv (RyAAC) = CO
RpAAC — R,
4 il XX _ Clv (MAACAK) = CO
MA(ACAK) — AT
Q0 CLA Cl—= CO, O — AT
1 ANM Clv(MAAC) — CO
MAAC — AT
4 1T XX — Gl v (ATA1AK) = 0O
ATA(IAK) = AT
00 CLA Cl = CO, O = AT
11 ANI Clv(ATAl) = CO
ATA1 — AT
5 | XX — Clv (R,~K) = CO
KAR, = Rj
00 | CLR Cl— CO, 0~ R,
11 TZR ClvR, = GO
Rn = R,
5 i XX — Clv (MaK) = CO
KaM — AT
00 CLA Cl— CO, O = AT
1 LTM ClvM = CO
M — AT

Logically AND the K-bus with the M-bus. Deposit the resultin AC or T,
as specified. Logically OR Cl with the word-wise OR of the resuit. Place
the value of the carry OR on CO.

Ciear AC or T, as specified, to all O's. Force CO to Cl. Used to clear the
specified register and force CO to Cl.

Load AC or T, as specified, from the M-bus. Force CO to one if the resuit
is non-zero. Used to load the specified register from memory and test for
zero resuit. Also used to AND the K-bus with the M-bus for masking and,
optionally, testing for a zero result.
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FUNCTION DESCRIPTION (Continued)

DESCRIPTION

Logically AND the K-bus with AC or T, as specified. Deposit the
result in the specified register. Logically OR CI with the word-wise OR of
the result. Place the value of the carry OR on CO.,

Clear AC or T, as specified, to all O's. Force CO to Cl. Used to clear the
specified register and force CO to CI.

Force CO to one if AC or T, as specified, is non-zero. Used to test the
specified register for zero. Also used to AND the K-bus to the specified
register for masking and, optionally, testing for a zero result.

Logically OR Cl with the word-wise OR of the logical AND of AC
and the K-bus. Place the resuit of the carry OR on CO. Logically OR Ry,
with the logical AND of AC and the K-bus. Deposit the result in Rp.

Force CO to Cl. Used as a null operation or to force CO to Cl.

Force CO to one if AC is non-zero. Logically OR AGC with R,,. Deposit the
result in R,,. Used to OR the accumulator to a register and, optionally,
test the previpus accumuiator value for zero.

Logically OR Cl with the word-wise OR of the logical AND of AC
and the K-bus. Place the carry OR on CO. Logically OR the M-bus, with
the logical AND of AC and the K-bus. Deposit the final result in AC or T.

Load AC or T, as specified, from the M-bus. Force CO to Cl. Used to load
the specified register with memory data and force CO to Cl.

Force CO to one if AC is non-zero. Logically OR the M-bus with AC.
Deposit the result in AC or T, as specified. Used to OR M-bus with the
AC and, optionally, test the previous value of AGC for zero.

Logical OR Cl with the word-wise OR of the logical AND of the I-bus
and the K-bus. Place the carry OR on CO. Logically AND the K-bus with
the<bus. Logically OR the result with AC or T, as specified. Deposit the
final result in the specified register.

Force CO to Cl. Used as a null operation or to force CO to Cl.

Force CO to one if the data on the |-bus is non-zero. Logically OR the |-
bus to AC to T, as specified. Deposit the result in the spacified register.
Used to OR |-bus data with the specified register and, optionally, test the
I-bus data for zero.

F R K
GRoup |GRoup| Bus | NAME EQUATION
5 I XX — Clv (ATAK) = CO
KAAT — AT
00 | cLA Cl— CO, O — AT
11 TZA ClvAT — CO
AT — AT
6 | XX — Clv (ACAK) = CO
Rn v (AGAK) = Rj
o0 | Nop Cl = CO, R, — R
11 | ORR ClvAC — CO
R,vAC — R,
6 il XX — Clv (ACAK) — CO
Mv (ACAK) — AT
0o | LMF Cl = CO, M — AT
11 | ORM CIvAC — CO
MvAC — AT
6 n XX — Civ(I~K) — CO
AT v(Ial) = AT
oo | Nop Cl = CO, AT — AT
11 ORI ClvI—Co
I v AT —
7 [ XX — Clv (RyrACAK) — CO
A, & (ACVK) = R,
oo | cMr Cl — CO, Ry — Ry
11 | XNR Cl (RyvAC) — CO
R, & AC — R,

Logically OR Cl with the word-wise OR of the logical AND of R, and
AC and the K-bus. Place the carry OR on CO. Logically AND the K-bus
with AC. Exclusive-NOR the result with R,. Deposit the final result in R,.

Compiement the contents of R,. Force CO to Cl.

Force CO to one if the logical AND of AC and Ry, is non-zero. Exclusive-
NOR AC with Rp,. Neposit the result in R;,. Used to exclusive-NOR the
accumulator with a register.
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FUNCTION DESCRIPTION (Continued)

DESCRIPTION

Logically OR Cl with the word-wise OR of the logical AND of AC
and the K-bus and M-bus. Place the carry OR on CO. Logically AND
the K-bus with AC. Exclusive NOR the result with the M-bus, Deposit the
final result in AC or T.

Load the complement of the M-bus into AC or T, as specified. Force
CO to CI.

Force COQ to one if the logical AND of AC and the M-bus is non-zero.
Exclusive-NOR AC with the M-bus. Deposit the result in AC or T, as
specified. Used to exclusive-NOR memory data with the accumulator.

Logically OR Cl with the word-wise OR of the logical AND of the
specified register and the I-bus and K-bus. Place the carry OR on GO,
Logically AND the K-bus with the l-bus. Exclusive-NOR the result with
AC or T, as specified. Deposit the final result in the specified register.

Complement AC or T, as specified. Force CO. to Cl.

Force CO to one if the logical AND of the specified register and the
I-bus is non-2ero. Exclusive-NOR AC with the I-bus. Deposit the resuft
in AC or T, as specified. Used to exclusive-NOR input data with the
accumulator.

F R K
GROUP |GROUP| Bus | NAME EQUATION
7 I x| — Clv (MAACAK) — CO
M & (ACAK) — AT
00 LCM Cl— CO, M — AT
1| xnm Cl (MAAC) = CO
M & AC — AT
7 i Xx | — Clv (ATAIAK) = CO
AT & (I~K) — AT
00 CMA Cl = CO AT — AT
1o X Clv (ATAl) — CO
I ® AT — AT
NOTE:

2's complement atithmetic adds 111 ... 11 to perform subtraction of 000 ... 01,

FUNCTION DESCRIPTION KEY
SYMBOL MEANING

I, K, M [Data on the |, K, and M
buses, respectively

Cl, LI Data on the carry input
and left input, respectively
CO, RO | Data on the carry output
and right output,
respectively

Rpn Contents of register n
including T and AC (R-
Group )

AC Contents of the
accumulator

AT Contents of AC or T, as
specified

MAR Contents of the memory
address register

L H As subscripts, designate
iow and high order bit,
respectively

+ 2's complement addition
- 2's complement subtraction
A Logical AND

v Logical OR

L Exclusive-NOR

- Deposit into
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AC ELECTRICAL CHARACTERISTICS N300t =Ta=0°C to +70°C, Vo =5V 5%

N3002
PARAMETER UNIT
Min Typ* Max
tCY Clock cycle time 70 45 ns
twP Clock pulse width 17 10 ns
tFS Function input set-up time (Fo through Fg) 48 -23 = 35 ns
Data set-up time:
tDS lg, 11, Mg, M4, Kg, K4 40 12 — 29 ns
tSS L, Cl 21 07 30
Data and function hold time:
tFH Fo through Fg 4 0 ns
tDH 1o 11, Mo, My, Ko, Ky 4 28 — -11 ns
tSH LI, Ci 12 -7—=0 ns
Propagation Delay to X, Y, RO from:
tXF Any Function Input 28 52 ns
tXD Any Data Input 16 — 20 33 ns
tXT Trailing Edge of CLK 33 48 ns
tXL Leading Edge of CLK 13 18 — 40 70 ns
Propagation delay to CO from:
tCL Leading Edge of CLK 16 25 = 44 70 ns
tCL Trailing Edge of CLK 30 — 40 56 ns
tCF Any Function Input 25 — 35 52 ns
tCD Any Data Input 17 = 23 55 ns
tCC Cl (Ripple Carry) 9 — 13 20 ns
Propagation delay to Ay, Ay, Do, Dy from:
tDL Leading Edge of CLK 17 —* 25 40 ns
tDE Enable input ED, EA 10 = 12 20 ns
*NOTE:
Typical values are for T =25°C and typical supply voitage.
CARRY LOOK-AHEAD CONFIGURATION
Mcy
74308
Fo F1 7485 TASS1
3001
P G G P
745182 c 745182 Cn |--q
Py Gy Casz P2 G cn)y Pr Gy Chex Py Gy Py Ga Crez P2 G2 Cauy Pi Gy Crex Py Go
* Y J . Y J . Y J ) ! * ! ——| " i J " ! ——I ; i
o i
N3002 N30g2 N3002 N3002
u RO R0 u RO
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TYPICAL CONFIGURATIONS

- A MEMORY ADDRESS
—— BUS
Hrmr—— (2N LINES)
’/ ’L
DATA BUS TO
S— Z.
/ MEMORY
(2N LINES)
cLoCK y A
Fo—Fa [
i
A D
Fo—F; CLK - -
co cl e/ F_
N3002 N3002 N3002
CARRY TO MCU u rRob——— , «
Fe—Fsg
I MK
/\f £ Oy 8 /\r ey
b — re
Fa—Fs [ | ] ] 7
— - s A ||
CARRY FROM MCU o - SN’ SE—— .
MICROPROGRAM —
CONSTANT MASK - L —
INPUT BUS
(2N LINES} - - Dy S—
— DATA BUS FROM
MEMORY
— 7, 4 {2N LINES)
7
Ripple-Carry Configuration S:t’;snmu. DATA
{2N Bit Array) —_—
~ A (2N LINES)
BD02220S

VOLTAGE WAVEFORMS

cLOCK mPct.u: toy e
rs 71 i

————— — —
FUNCTION INPUTS }‘
Fo—Fg omms e e b — —

DATA INPUTS ‘{ = ¢‘-—

Ig, 11, Ko, Ky, Wig, M1 e _-ﬂ

- e
SHIFT AND CARRY h
mpu‘rsu,cu__j...____:L_ | W
tr. fo—txL
txp
CARRY AND SHIFT \i‘ i
OUTPUTS X, ¥, RO wm amm comn| g smve et s wld — —— a—

ter
bt———————— 10— |+—teL
tep
‘,-—
co———————-—l\ —— —

toe [ I——
DATA OUTPUTS - -
Ap, A1, Dg, D1 o e e e

WF 109508
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