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CD4057A Types:

i H H PARALLEL DATA
CMOS LSl 4-Bit Arithmetic Logic Unit by
The RCA-CD4067A is a low-power arithme- Applications: LEFT SEWAL DATA LINE (AR
tic logic unit (ALU) designed for use in LS| ic-Uni 5:‘:6"::‘:‘" RIGHT SEAIAL
computers. An arithmetic system of virtually ® Parallel Arithmetic: Units OATA LINE
any size can be constructed by wiring to- W Procass Controlfars ruxcrion 17 Tl
gether a numbar of CD4067A ALU's, The ® Remote Data Sets SELECT "3 Funcionas & ‘:::'c‘:'i;‘
CD4057A provides 4-bit arithmetic opera- B Graphic Display Terminals soor 1o MODE CONTAOLS l
tions, time sharing of data terminals, and full PP
functional decoding for all control tines. The €LOCK =1 conoiTioNAL 1o
distributed control system of this. device conoiTionaLy 3 et
provides great flexibility in system designs L I ovenrLow
by allowing hard-wired connection of N Vo 126 To WAUTIQUIAUT o ena
units In 4N unique -combinations, Four Vs * 2% REGISTER
control lines provide 16 instructions which detected and used to establish a conditional Fig. 1 — Block disgram — CDA067A.
include Addition, Subtraction, Bidirectional operation. Predetermined operation of the
and Cycle Shifts, Up-Down Counting, AND, CD4057A on a conditional basis allows Feat .
OR, and Exclusive-OR logic operations, greater ALU flexibility. Although especially eatures:
applicable as a parallel arithmetic unit, the = . . :
Two mode control lines altow the CD4067A CD4057A also finds use in virtually any . :‘:_: COmpI?x|t\éon :imgle Chip—
to function as any 4-blt section of a larger application requiring one or more of its 16 nstruction Capability
arlthmetlc unit by controlling the bidirec- basic Instructions. The CD4057A is supplied -Add, Subtract, Count
tional serial transfer of data to adjacent in a hermetically sealed 28-lead dual-in-line -AND, OR, Exclusive-OR
arithmetic arrays. By means of three ““Con- ceramic package (CD4057AD), 28-lead cer- -Right, Left, or Cyclic Shifts
ditional Control” fines Over.flow, All Zeros, amic flat package (CD4057AK), and in chip ® Bidirectional Data Busses
and Negative State conditions may be form (CD4057AH). ® Instruction Decading on Chip
- .

MAXIMUM RATINGS, Absolute-Maximum Values: . Pully Static Oparation
STORAGE-TEMPERATURE RANGE {Tyol  vvnevnernnnnninneinannnnnnes ~65 1o +150°C Single-Phase Clocking
OPERATING-TEMPERATURE RANGE (T4} ® Easily Expandable to 8, 12, 16..

PACKAGETYPESD, K, H i ittt ieeeeenees —55 ta +126°C . « . Bit Operation
OC SUPPLY-VOLTAGE RANGE. (Vpp! 8 Low Quiescent Device Dissipation . .

{Voltages referenced to Vgg Termmnall. ..o ovviiiiiiiininiiiiiiiieeeeaanns —05t0 +16 V coos 10 uW (typ.)
POWER DISSIPATION PECR PACKAGE (Pp): ® Conditional-Operation Controts on Chip

For T = -5510 +100°C (PACKAGE TYPES D, K) «vevvvenrenns e e 500 MW ® Add Time (Data In-To Sum Out)

For TA =+100 to +125°C (PACKAGE TYPES D, K} . +++. Derate Linearly at 12 mW/°C to 200 mW =376 ns {typ) at 10V
DEVICE DISSIPATION PER QUTPUT TRANSISTOR B Quiescent current spacified to 15 V

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (ALL PACKAGE TYPES]....... 100 mW B Maximum input leakage current of 1 pA
INPUT VOLTAGE RANGE, ALL INPUTS ... ...oiuiiininiieieniinns ~05 to Vgp +05 V )
LEAD TEMPERATURE (DURING SOLDERINGI: oo - at 15 V (full package-temperature range)

At distance 1716 ¥ 1/32 inch {1.59 * 0.79 mm) from case for 10 s max. +265°C

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be salected so that o

i

operation is always within the following ranges:
C04057A ~""‘|
Vop LIMITS o
CHARACTERISTIC W) Min, Max. UNITS *23
Supply-Voltage Range (For T = Full —
3 12 v
Package-Tamperature Range) €040574 ;:
Setup Time, tg 5 40 - =
DATA 0 | 20 | - " *:
0P CODE [ 4590 - .
10 | 1320 - CD4057A :_‘:l
] 1200 - i
Clock Pulse Width, tyy o lasl| 2| ™ {if,
Clock Input Frequency, foL [ 0.13 - e
Count Mode 10 0.48 - MH CO4057A II
Shift Mode 5 | 033 | — z =
10| 14| - 1
Vss
Clock Rise or Fafl Time, t;,CL, t;CL LA B -

1-V noise margin {full package-temperature
range)

tpp (D - Cg) + 3 1pp (€ — Col = 780 ns

01318
tpp (D - Cq * 21pp (€1 - Cgl + tpp {C] — Sg) = 926 ne
1218 70 (D1 - Co! * 21pp (C -~ Cgl + tpp IC) - So

o 01— Cg) + 2tpp (Cy - CQ) » B15ns

D3%12

(Dg - Cgl ¢ tpp (Cy = Col# tpp (Cy - Sg) = 760 s
smz‘poxcorolo'mcxso
tpp Dy~ Col * tpp (Cy = CoY = 4400

058

tpp (0] - Co) + tpp (€] - So) = 575 s
s5e pp (D1 ~ Col * tpp IC] -~ So
tpp (01 - G} = 268 ne-

014

tpp (DF - Sgl = 315 a8
sta PO (0F - Sol *

9205-21878

Flg. 2 — Typical speed charscteristics of & 16-bit ALU st Vpp= 10 V.

3785 D-14

Powered by ICminer.com Electronic-Library Service CopyRight 2003

593



HARRIS SEMICOND SECTOR

37E D WA 4302271 0021460 1 EMHAS

01E 13646 D T=49-|I

CD4057A Types

STATIC ELECTRICAL CHARACTERISTICS
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[AMHENT TEMPERATURE (T,]+25°C]
COUNT=UP MODE
Limits at Indicated Temparaturas {°C) "
CONDITIONS -
.  CD4057AD, CD4057AK, CD4057AH 1
CHARACTERISTIC s - ————— UNITS 3
Vo |VinlVpp]| -55¢C 25C 126°C s
(V) | (V) | (V) | Min.|Max{Min.| Typ.|Max.[Min. | Max. ;
Quiescent Devica - =] 65} ~-16|~-105[6]~ |150,
Current || —j—-]10}-[10f~11110] —|300] pa
° 63 ars 13
-] ~[1B]-[60]- 1 ]850} — }2000 = u::commmu::im—-;n m.u::s
. — 0 .: 0.05 .
ot;pv:tl.zglti/m’ > i Tve Max \ Fig. 3 — Maxi counting frequency vs.
oL - 110] 10 0 Typ.; 0.05 Max. supply voltage for a typical CD4057A.
-{o]s 4.95 Min.; 5 Typ. '
High Level, Vgy \J
- 10 9,95 Min.; 10 Typ.
Nolse Immunity 08| —| 5 1.6 Min.; 2,25 Typ.
{All Inputs} t1-110 3 Min.; 4.5 Typ.
VNL VNH - v 3
42| - | b 1.5 Min.; 2.25 Typ. B
9| -1]10 3'Min.; 4.5 Typ. 7
Noise Margin: 45| -1 s 1 Min.
Inputs Low, . i A T
— H f-)
VNML 9 10 1 Min. v LOAD CAPACITAICE kel —pF .
Inputs High, 06| -1 8 1 Min,
\" . Fig. 4 — Transition time vs. load capacitance
NMH 1 - 10 1 Min. for data outputs (D1-D4).
Output Drive Current: 05|~ | 5 [0.11] — |o.09]0.16] — [0.06] —
‘DN' |DP CLOCK PULSE ARE ANO FALL TIMES
Zero Indicator ek
n-channel 05) -~ | 10 |0.12] - {0.10]0.18] — {0.07]| — K
p-channet 3| -] 65 |004] — |0.03j0.06] — Jo.o2| - "
7 - 10 {0.08] — [0.07{0.13| - [0.05| —
Negative Indicator 06 — 6 [0.11} -~ |0.09{0.30| —~ [0.06| — Fig. § — Clock pulse rise and fall times.
eg
n-channsl 05| - | 10 [0.12] - |o0.10]0.40{ — [0.07] -
p-channel 46| — 5 [0.07] — |0.06/0.19}] - |0.04} — L™
————————— 0%
96| — | 10 [0.12] — l0.10/0.30} — |0.07] - mA 0
Overflow Indicator |05 | — | 6 [0.25] — |o.20[0.60] — [0.1a] - R
n-channel 06| - | 10 [0.37] — |o.30fos0] - Jo21] - o
p-channel 46 | - 6 (0.08] ~ {0.07|0.21{ — {0.05} —
Fig: 6 — Data setup time.
95| — | 10 |0.12} — {0.10{0.38] ~ ]0.07| -
All Other Outputs 05| - 6 [0.11}] - [0.09]/0.10{ - {0.06] — voo
0. - X - |0. 121 = ]0, - * ZSO%
n-channel ] 10 |0.06 0.05{0.12 0,03 - €LoCK 7 -
p-channel 45| - | 5 [0.02] — [0.02}0.05] — [0.01] - - e
CONTROL
95| — | 10 j0.06] — |0,05/0.08] — [0.03] — — : *ty, g =20ms-
Input Leakage Any Input ™ sacs-zr
Current - { =115 + 10"5 Typ., £ 1 Max. LA
i i
Fig. 7 — Data hold time.
594
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CD4057A Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C and Cp =16 pF, R = 200 k2, LOGIC DESCRIPTION
t.ts=200s
Typical Temperature Coefficient at all values of Vpp = 0.3%/°C r f OPERATIONAL MODES
The CD4067A arithmetic logic unit operates
TEST LIMITS in one of four possible modes. Thesa modes
CHARACTERISTICS CONDITIONS | CD4057AD, CD4057AK control the transfer of information, either
v UNITS serial data or arithmetic operation carries, to
DD | Min, | Typ. | Max. and from the serial-data lines. Fig. 8 shows
Propagation Delay Time: _ 43 the manner in-which the four modes control
BPLH:tImL 5 1430 | 3900 the data on the serlal-data lines,
Qmginter 10 | - |3 | 720
CARRY IN-to- 5 =~ | 916 | 2550
SUM ouT 10 - 310 | 840
DATA IN-to- 3 | - | 960 126801 ms
CARRY OUT 10 - 265 720
CARRY IN-to- 5 - 485 | 1320
CARRY QU
A T 10 - 176 480
. 5 - 1980 | 5400
zl
\nput 10 | - | 760 | 2040 . " P
BYPASS
Z| Output [] - 265 720 Fig. 8 — Schematic of “Mode” concept.
- In MODE 0, data can enter or leave from
10 110 300 either the left or the right
i N 5 - 3700 | 10350 serial-data line.
Transm:m T'Te' in MODE 1, data can enter or leave only on
TLHITHL 10 - 1650 | 4600 the left serial-data line.
Z! Qutput 5 _ 420 | 1140 In MODE 2, data can enter or leave only
on the right sarial-data line,
10 - 220 600 In MODE 3, serial data can neither enter
ns nor leave the register,regardiess .
Negative lndif:ator and 5 - 300 825 of the nature of the operation.
Overflow Indicator 10 - 165 | 450 Furthermore, the register is
by-passed electrically, l.e.,
All Other 5 - 1000 | 2775 there is an electrical bidirec-
Outputs tional path between the right
. 10 - 476 |} 1275 and left serial’ data terminals,
Minimum Clock Pulse 5 - 400 | 1200 The two input lines labeled C1 and C2 in
Width, t the terminal assignment diagram define one
th, ty - 125 3 ns h inal assi di defi
— 78 of four possible modes shown in Table 1.
cl ; ; _ _ Through the use of mode contral, individust
ock Rise and Fall Time, 5 15 arithmetic arrays can be cascaded to form
t,CLt;CL s
r 10 - - 18 one large processor or many processors of
. ! various lengths.
Minimum Set Up Time : tSLHSHL 5 - 20 40 ns
DATA 10 - 10 | 20 TABLE | — MODE DEFINITION
OP CODE 5 - 1675 | 4590 ns c2 c1 MODE
10 - 485 | 1320 0 0 0
. 5 - 20 | 40 e 1 1
Minimum Data Hold Time, tyy 4, tHHL ns 1 0 2
10 - 10 20
1 1 3
Maximum Clock Frequency: fo 5 013 | 036 | —
Count Mod 10 0.48 135 Examples of how one ‘* hard-wired "
unt Mode ‘ . - MHz combination of thres ALU's can form (a) &
. 5 0.33 0.90 - 12-bit parsllel processor, (b) oné 8-bit and
Shift Mode one 4-bit parallel processor, or (c) three
10 1.4 38 - 4-bit parallel_ processors. mgrely by changes
nput Capacitance, C| ANvINeuT | - [ 5 | - | oF ',?ig'.hfof""d” of each ALU are shown in
595
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OATA~= IN/OUT LINES RIGHT
ROTATE-l  QUT y: A DATA u
fRel)  coNTROL 04 03 2 o UNE  NeuT
8 @, o ® ® ©
< @+ 16 .
FUNCTION
rucrion J * @ 3
EETHY (@] 20 .
— CELL cer ool cer fsl coL feet
e (@D nove Nad Ho.3 No2 No.l \v4
ct@)
m‘i:rt‘ contaoL _
2@+
ARITHHETIC ARTHNENC ARTHUETIC ARITHMETIC
. CELL CELL CELL ceLL
o4 Na3 No2 Nat
Lok €9+
TIONA
A @) HOTIONAL 10 CARRY 10 CARRY 0 CARRY 10 CARRY
. — our LOGIC oUT LOGK oUT LOGK: oUT LOGK
coninionaL J o
KPUTS GATING .
c g
CARRY QUT
{rel . el
{re} & {rs} 4;
© G, ®
OVERFLDW  OVERFLOW LEFT NEG. armss 71 ROTATE -2
Vo o SERL ND: ouTRuT Ro2)
LIKE (] 2¢W-218TEA1
»

ALL MPUTS PROTECTED 8Y
COS/MOS PROTECTION METWORK ™

) Ves
Fig. 9 — Simplified logic diagram.
Data-flow interruptions are shown by shaded abed
areas. With these thres ALU's and the four

available modes, 61 more system combina- g g g (1) ll\:SI;)P (Operational Inhibit)
tions can be formed. If 4 ALU's are used, 0010 Countdown
44 combinations {256) are possible. Fig.17
shows a diagram of 4 CD4057A’s inter- ~ 0 0 1 1 Countup
connected to form a 16-bit parallel processor. 0 100 Subtract Stored number
from zero (SM2)
0 1 0 1 Subtract from paraliel data
lines (SM) (stored number from
N O0E 2 MODEO o0E 1 parallel data lines)
01 0 Add (AD)
0 1 1 1 Subtract (SUB) (Parallel data
T M2 [ Moce | MoE 3 lines from stored number)
1 0 0 0 Settoall ones (SET)
o -7 uooe 3 B wooe 3 B wooe 3 P 1 0 0 1 Clearto all zeroes (CLEAR)
92€5-20254 1010 Exclusive-OR
Fig. 10 — “Mode" connactions for parallsl 1011 OR
processor; 1 1 0 0 InputData {(From paraliet
(a) 12-bit unit, data lines)
{b) ane 8-bit and ons 4-bit unit 1 0 1 . Left shift-
{c} three 4-bit units, 1 1 0 Rightshift
NOTE: The BYPASS terminal of the “most 1 111 Rotate (cycle) right

significant” CDA0B7A Is connected to the
bypass terminal of the “least significant”
CD4057A, The bypass terminals on all other
CD4067A' are left floating. This inter-
connection Is performed whenever more
than one CD40B7A are used to form a
processor.

INSTRUCTION REPERTOIRE

All Instructions are executed on the positive
edge of the clock.

PARALLEL COMMANDS

a. CLEAR - sets register to zero.

b. SET —sets register to all ones.

¢. OR —processes contents of register
with value on parallel-data lines in-
a logical OR function,

d. AND —processes contents of register
with value on paralfel-data lines in

Four encoded lines are used to represent
18 instructions. Encoded instructions are as

o, Exclusive-OR — processes contents -
of register with data on parallel-data
lines in a logical Excfusive-OR function.
f. IN —loads data on parallel-data lines

into register.

g- DATA OUT CONTROL, — unloads
contents of register and overflow
flip-flop onto parallel data lines and
overflow 1/0O independent of all other

controls.
h. SUB:
In Mede 0,

In Mode 1,

in Mode 2,

In Mode 3,

i. COUNT UP:
In Mode O,

In Mode 1,

In Mode 2,

In Mode 3,

adds to the contents of
the register the one’s com-
plement of the data on the
parallel-data lines. Carries
can enter on the right
serial data line and can
leave on the left serial
data line. The ovarflow
indicator does not change
state.

adds to the contents of the
register the two’s comple-
ment of the data on the
parallel-data lines. Gener-
ated carries can leave on
the left serial line. The
CARRY IN is set to zero,
The overflow indicator
does not change state,
same as Mode 0, except
carries cannot leave on the
right serial-data line.The
absence or presence of an
overflow is registered.
same as Mode 1, except
carries cannot leave on the
left serial-date line. The
absence or presence of an
overflow is registered.

adds to the contents of the
register the data on the
right serial-data line and
permits any resuliting carry
to leave on the left serial-
data line. No data enters
the parallel-data lines.
internally adds a one to
the contents of the register
and permits any resulting
carry to leave on the left
serial-data line. No data
enters or leaves the right
serial-data line,

adds to the contents of the
register the data on the
right serial-data line. No
data enters or leaves the
left serial-data line.
internally adds a one to
the contents of the register
No data enters or leaves
the register on any serial-
data or parallel-data line,

follows: X In all modes, with the
a logical AND function. DATA OUT control high

596
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,
SGN
LerT semu srn-ll‘ll IIJI Il;H Ll maHT sem
(CARRY OUT) (CARRY 1N)
ZERO IND ZERO IND ZERO InO ZERO IND
BYPASY. BYPASS avPASS BYPASS
Rol nol /el 2rat
21 Rre2 Ro2 Ro2 Re2
3 1 b3 21
|— MODE 2 MODE Q MODE O [- MOOE |
c2_ ¢l €2 ¢ c2 ¢ 2 ¢
Yoo
Yoo * TERMINAL INTENTIONALLY LEFT FLOATING Voo Vss.
- 92c3-2025¢
Fig. 11 — C¢ for 16-bit arithmetic logic unit.

the count is presented on
the parallel data lines (D1-
D4},

}. COUNT DOWN:

In a

In Mode 0, subtracts a one (2's comple-
ment form) from the con-
tents of the register and
adds to this result the data
on the right serial-data line
and permits any resulting
carry to leave on the left
serial-data line. No data
enters on the parallel-data
lines.

internally subtracts a one
from the contents of the
register and permits any
resulting carry to leave on
the left serial-data line. No
data enters or leaves the
right serial-data line,
subtracts a one from the
contents of the register and
adds to this resuit the data
on the right serial-data line.
No data enters or leaves on
the left serial-data line,
internally subtracts a one
from the contents of the
register. No data enters or
leaves on the serial-data
lines.

Il modes, with the DATA OUT control

In Mode 1,

In Mode 2,

In Mode 3,

high the count is presented on the parallel

data
k. A

In Mode 1,

lines (D1-D4).

DD(AD):

In Mode 0, adds the contents of the
register to the data on the
parallel-data lines and the
right serial-data line. Any
resulting carry can leave on
the left serial-data line, The
overflow indicator does not
changa state,

adds the contents of the
register to the data on the
parallel-data lines and allows
any resulting carry to leave
on the left serial-data line.
The right serial-data line is

open-circuited. The oveér-
flow indicator does not
change state. The CARRY-
IN is set to zero.
adds . the contents of the
register to the data on the
parallel data lines and the
right serial-data line. Any
overflow sets the overflow
indicator. The left serial-
data line is open-circuited,
The absence or presence of
an overflow is registered.
adds contents of the register
to the data on the parallel-
_ data lines. Any resuiting
carry sets the overflow indi-
cator, The two serial-data
lines are open circuited. The
absence or presence of an
overflow is registered. The
CARRY-IN is set to zero.
SM — same operation as AD except the
contents of the register are two's comple-
mented during addition in Mode 1 and
Mode 3. In Mode 0 or Mode 2, the con-
tents of the register are one's comple-
mented and added to the data on the
right serial-data tine and the parallel-
data lines. Overflows occurring in Mode
1 or Mode O do not alter the overfiow
indicator, The presence or absence of
overflows is registered on the overflow
indicator in Mode 2 or Mode 3.
SMZ:
in Mode 0, one’s complements the
contents of the register
and adds the data on the
right serial-data line to the
contents of the register.
Any resulting carry can
leave on the left serial-
data line. The overflow
indicator does not change
state,
two’s complements the
contents of the register
and permits any carry to
leave on the left serial-
data line. No data can
enter the right serial-data

in Mode 2,

In Mode 3,

in Mode 1,

CD4057A Types

The overflow Indi-
. cator does not change
- state. The CARRY-IN is
set to zero,

one's complements the
contents of the register
and adds the data on the
right serial-data line to the
contents of the register.
Carries cannot leave the
left serial data line. The
absence or presence of an
overflow alters the
overflow indicator.

two’s complements the
contents of the register.
Serial data can neither
enter  the right serial-
data line nor leave the
left serial-data line. The
overflow indicator is at
zero, The CARRY-IN is
set to zero.

no operation takes place,
The clock input is inhib-
ited and the state of all
registers and indicators
remains unchanged.

line,

In Mode 2,

In Mode 3,

NO-OP —

SERIAL-SHIFT OPERATIONS

b.
regi

ROTATE (cycle) RIGHT — This opera-
tion is internal. The contents of the
register shift to the right, cyclic fashion
with the leftmost stage accepting data
from the rightmost stage regardless of
the mode. Data can leave the register
serially on the right data line only while
the register is in Mode 1 or Mode 0.
Data can enter the left data line serially
while the register is in Mode 1 or Mode
0. The Rol terminal of the "Most
Significant’ CD4067A must be connect-
ed to the Ro2 terminal of the “‘Least
Significant”” CD4057A, All other Rot
and Ro2 terminals must be left floating.
When anly one CD4057A is used, Ro1
must be connected to Ro2.

RIGHT SHIFT — The contents of the
ster shift to the right and serial opera-

tions are as follows:

In Mode 0, data can enter serially on
the left data line, shift
through the register, and
leave on the Tight data
line,
data can enter serially on
the left data line. The
right data line effectively
is open - circuited,
data can leave serially on
the right data line. The left
data line effectively is open-
circuited. Vacant spaces are
filled with zeros.
in Mode 3, serial data can neither en-
ter nor leave the register;
however,the contents shift
to the right and vacated
places are filled with zeros.

In Made 1,

In Mode 2,

3789
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In all modes, with the DATA OUT
control  high the data is presented
on the parallel data lines (D1-D4).

¢. LEFT SHIFT -~ The contents of the
register shift to the left and serial
operations are as follows;

In Mode O, data can.enter the right
data line, shift through the
register, and leave on the
left data line.

in Mode 1, data can [eave serially on
the left data line. The right
data line effectively is
open-circuited. All vacant
positions are filled with
zeros,

in Mode 2, data can enter serially on
the right data line. The
left data line effectively is
open-circuited.

In Mode 3, data can neither enter nov
{eave the register; however,
the contents shift to the
left, and vacated places
are filled with zeros.

In all modes, with the DATA OUT

control high the data is presented on

the parallel data lines (D1-D4).

Bacause the “DATA OUT" control instruc-
tion is independent of the other 16 instrue-
tions, care must be taken not to activate
this control when data are to be loaded into
tho processor. This instruction should only

d when the pr is executing
s NOOP any SHIFT, SMZ, COUNT UP or
DOWN, CLEAR, or SET.

If a data line, serial or parallet, is used ss an
input and the loglc state of that line is not
defined (i.e., the line is an open circuit),then
the result of any operation using that line is
undefined.

OPERATIONAL SEQUENCE FOR
ARITHMETIC ADD CYCLE

1. Apply IN Instruction and Word A on
Parallel Data Lines (D1--D4).

2. Apply CLOCK to load Word A into
the register.

3. Apply OP CODE Instruction and Word
B on Data Lines,

4, Apply -CLOCK to load resuliting
function of A and B into the register.

6. Apply “DATA OUT” controi to
presant result to Parallel Data Lines,

NOTE: Transitions of Step 2 and Step 3
may occur almost simultaneously; le.
separated by only one dats-hold time.

01E 1365

. ! :’__T’ o o of

way M ] 1L
st [T - L] | U
s I 1 LI L
s [T} Ny L
sne [ 1L
mwove] [T LI | 1

"t 1m0, | 1 |

« 1rulrtirim

MOTES: Mt COMMECTED TO Ma2; SY PAIS 13 OPEN; 1T COMNECTED TO V. ACRSTER 86 MODE 3.
muﬁm:nsmrm:xnmmm'ﬂmm'swmm
REMEIENTS OUTPUT WHEN DATA OUT*i3

Fig. 12 — Timing diagram.

NEGATIVE-NUMBER DETECTION

The NEG IND terminal of the CD4057A is
connected to the output of the flip-flop
that is in the most significant bit position.
A 1" on the NEG IND terminal indicates
8 negative number is in the register. This
detaction Is also independent of modes.

ZERO DETECTION

The condition of “all zeros” is Indicated
by a “1” on the Zero indicator terminal
of the “Mast Significant” CD4067A.

As shown in Fig. 11, terminal Z! of the
CD4067A containing the least significant
set of bits is connected to Vpp. Zero
indication is independent of modes.

COMPLEMENTING NUMBERS

1. One’s complement of number in ALU
register.
a) ALU must be in MODE O or MODE 2,
b} Zero on Rt. Data Line.
c) Execute an SMZ instruction,

{Continued)
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2. One's complement of number to be
loaded into ALU register,

a) If zero indicator output is low,
execute a CLEAR instruction, and
make Rt. Data Line=0,

b} ALU must be in MODE 0 or MODE 2.

¢) Execute an SUB instruction.
3. Two's complement of number in ALU
register.
a) ALU must be in MODE 1 or MODE 3.
b) Execute an SMZ instruction.
4. Two's complement of number to be
loaded into ALU register.
a) If zero indicator output is low,
execute-a CLEAR instruction,
and make Rt, Data Lina =0,
b} ALU must be in MODE 1 or MODE 3.
¢) Execute an SUB instruction.
The following algorithms are given as a
general guideline to demonstrate some of
the capabilities of the CD4057A.

MULTIPLICATION OF
TWO N-BIT NUMBERS

CD4067A
ALU
(2 N Bits)

00.,.0/00..0

Register 1
(2N Bits)

0...0/A; * aq. . .aN—_1
Y 7/

|
Multiplier

Register 2
(2N Bits)

0...00/85 * bq.. .by_4
\ /

T
Muitiplicand
*Ag and By are sign bits

Multiplication Algorithm
1. Clear ALU to Zero
2. Store ASG-) By in External Flip-Flop.
3, If A;= 1, Complement Register 1.
4, If Bg =1, Complement Register 2.
6. Load Register 2 into ALU.
6. Do shift Left on ALU N Times
{N = number of bits).
7. Do N Times:
(1)
a) IfMSBof ALU=1
{Negative Indicator = High), -
) Then shift ALU left 1 bit;
add Register 1 to ALU,
b) 1f MSB of ALU=0
(Negative indicator = Low)
Then shift ALU left 1 bit.
8. If A, ® B, =1, then Complement
ALU.
9, Answer in ALU.

Division Algorithm

CD4057A
ALU1 |
{N Bits)

CD4067A]-
ALU 2
(N Bits)

Agaq ... aN-1 an .. a9N—1
\ /

T
Dividend

Register A
(N Bits)

Bshq ., .by_q

\—l___l

Divisor

1.5tare A, @ By in Externdl Fiip-Flop.
2.4f Ag =1, complement ALU 1 and ALU 2.

3. If Bg=1, complement Register A.
4. Check for Divisar=0

a) If Divisor = 0; stop, indicates
division by 0.

b} If Divisor #0; continue.

6. Apply SUB instruction to ALU 1
and the contents of Register A to
ALU 1 data lines.

6. Putazeroon RT dataline of ALU
2 and shift ALU 1 & ALU 2 left 1
bit,

7. Do “N’ times.

{1) Apply a sub instruction to ALU 1
and the contents of Register A to
the ALU 1 data lines.

a) If Co =1, then clock ALU 1, and
put a 1 on right data line of ALU 2.

b} If Cg =0, then do not clock, and put
a 0 on right data line of ALU 2,

(2) Shift feft 1 bit.
8. If sign Flip.Flop = 1, complement -

ALU 2.
9, Answerin ALU 2.

CONDITIONAL OPERATION

Inhibition of the clock pulse can be accom-
plished with a programmed NO-OP instruc-
tion or through conditional input terminals
A,B,and C.In a system of many CD4057As,
each CD4057A can be made to automati-
cally control its own operation or the
operation of any other CD4057A in the
system in conjunction with the Overflow,
Zero, or Negative (Number) indicators.
Tabie i, the conditional inputs, truth
table, defines the interactions among A,B,
and C.

CD4057A Types

TABLE 1l — CONDITIONAL-INPUTS:

TRUTH TABLE
[ To [ oennaran
0 X X Yes :
1 0 0 Yes
1 0 1 No
1 1 0 No
1 1 1 Yes

X =don't care

Two examples of how the conditional
operation can be used are as follows:
1} For the Multiplication Algorithm
A =1, forstep 7 (1)
A =0, for step 7 {2)
B=1
C = negative Indicator
2} For the Division Algorithm

A =1, forstep 7 (1)
A =0, for step 7 (2)
B=1

C =C, (left data line)

OVERFLOW DETECTION.

The CD4057A is capable of detecting and
indicating the presence or absence of an
arithmetic two's-complement overflow, A
two’s-complement overflow is defined as
having occurred if the signs of the two initial
words are the same and the sign of the resuit
is different while performing a carry-gener-
ating instruction.

0.011
(+) 0.110
1.001

Overflows can be detected and indi
only during operation in Mode 2 or Mode 3
and can occur for only four instructions
{AD, SMZ, SM, and SUB). If an overflow is
detected and stored in the overflow flip-fiop,
any one of the five instructions AD, SM2,
SM, SUB, or IN can change the overflow
indicator,

When any of the three subtraction instruc-
tions is used, the sign bit of the data being
subtracted is complemented and this value
is used as one.of the two initial signs to
detect overflows. If an overflow has occur-
red, the final sign of the sum or difference is
one’s complemented and stored in the most-
significant-bit position of the register.

The overflow flip-flop is updated at the same
time the new result is stored in the
CD4057A, Whenever data on the parallel-
data lines are loaded into the CD4057A,
whatever is on the Overflow 1/0 line is
joaded into the overflow flip-flop. Also,
whenever data are dumped on the parallel
data lines from the CD4057A, the contents
of the overflow flip-flop are dumped on the
Overflow 1/0 line. Thus overflows may be
stored elsewhere and then fed into the
CN4057A at another time.

For example:

pry

3791 E~06
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CD4057A Types

OPERATIONAL SEQUENCE 2. CARRY IN-to-CARRY OUT and CARRY Voo
AND WAVEFORMS FOR IN-to-SUM OUT i
N INPUTS QUTPUTS
PROPAGATION-DELAY MEASUREMENTS A. Apply Word A and IN instruction _— : :
1. DATA-IN-to-CARRY OUT and DATA B. Apply Clack to load word A into s i [
{N-to-SUM OUT register o Vi - L ‘
A, Apply Word A and IN instruction C. Apply AD instruction: ~ ore:
B. Apply Clock to load ward A into D. Apply Word B VL LAl Ky
register E. Apply CARRY IN {carry in) secs-moa YOO ORVes:
C. Apply AD instruction F. Apply Clock to {oad result ) )
D. Apply Word B (data in) {sum out) Fig. 15 — Nolse-immunity test circult,
E, Apply Clock to load result G. Apply DATA QUT CONTROL
{sum out} to look at result
F. Apply DATA OUT CONTROL N Voo
to look at resuit Voo t
INPUTS
Q
Vss
A [ ] < [} [ 4 A [} € [] 14 Fq
R R
HAUT ¢ e INPUT § e |
D7) Y — DU NPUT b —] I
HPUT ¢ rett—t— INFUT & I
Vss
IPUT INPUT 4 226827001
DATA OUT CONTROL. :11— DATA OUT CONTROL Fig. 16 — Oulment—davimuﬁent
OATA |® e | E— OATA 1 —] test circuit
OATA 24 et e OATA 2 ]
DATA 3% o] L oaTA 3* ;oo
DATA 4* = ——— OATA 4%~——ri -— INPYTS |
¥ TE:
ok cuock L %_ pu ¥ :zAsuaz Ineurs
SEQUENTIALLY,
canRY Ut caRRY i ves : roQ:or':« |vm, ANDVes:
8 DATA IN L4 oo m:{%‘zﬁ‘ilmﬁm
CARRY OUT Voo '5g*
® swe ot N SRR e 000 Vss
Srgmumny HERREE  own
@ canav our
@ swaour #30LI0 LINE REAESENTS mguT

(© —= @D canr 11 10 CANAY OUT

FROM EXTERIOR WH
"DATA GUT' IS LOW. DASHED LINES
REPRE! A

@ —= Dot v 0 s our Py |ﬂm°u"" N 0T
. et-pare Fig. 17 — Input-leskage-current
test clrcuit..
Fig. 14(a) — DATA IN-to-CARRY OUT and Fig. 14(b) — CARRY IN-to-CARRY OUT and
DATA IN-to-SUM OUT, CARRY IN-to-SUM OUT,

TYPICAL APPLICATION

The CD4067A has been designed for use as a connections and data busing are primary

parallel processor in flexible, programmable, design goals. The block diagram of Fig. 18

easily expandable, special or genaral purpose is an example of a computer that processes

computers, where minimization of extsrnal 8 bits in parallel,

(8 COA0GIA 286XI RAMY 8-81T 0ATA Bus
8 ADDRESS LINES ——a
[
| READ/WRITE LINE —] roard
wor-aorrr EEE| s
po—_tn
CLOCK n SERIAL
I:‘CIMOG Mﬂ }—I gi‘,ﬁi“-
LINES
CONTROL LINES l
:3:?:3?_ t:’:éss CLOCK CONTROL LINES
Fig. 18 — Exampla of compute ization using CD4057A.
600
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Dimensional Qutlines

Dual-In-Line Welded-Seal Ceramic Packages

@ (D) SUFFIX {JEDEC MO-001-AD) (D) SUFFIX (JEDEC MO-001-AE}
i 14-Lead Dual-In-Line Welded-Seat 16-Lead Dual-In-Line Welded-Seal
¥ Caramic Package Ceramic Package
Ty ) ILLIMET|
t Isvusm INCHES NoTE |MILLIMETERS
MIN. | MAX. MIN. MAX.
) L SYMBOL INCHES NOTE MILLIMETERS
MIN. | maX. MIN. | MAX. A 0.120 | 0.160 3.05 4.06
t A 0.120 | 0.160 3.06 4.08 Ay 0.020 | 0.065 0.5t 1.65
:‘ ::‘: :g ::6 ;; 8 | 0014 | 0.020 0.356 | 0.508
’41 ulu A:n , 8 0060 | 0088 127 1:‘ By 0.035 | 0.085 0.89 1.66
— =¥ e T 0.008 | 0012 1 | o206 | o304 ¢ |[oo08 | 0.012 v 0204 | 0.304
[ f f f o 0745 | 0770 1893 | 1956 D | 0746 | 0.785 18.93 | 19.93
“OTYOM VIEW & o E 0.300 | 0.326 7.82 8.25 E 0.300 | 0.325 7.62 8.25
L Uﬂu —_— | Er ] o240 | 0260 s | seo E; | 0240 | 0.260 810 | 660
s, a L] 0.100 TP 2 2.54 TP
A 0.300 TP 2,3 7627TP ey 0.100 TP 2 254 7P
NOTES: L 0.126 | 0.150 3.18 381 L7 0.300 TP 2,3 7.627TP
Refer to Rules for Di i (JEDEC Publication No. 95} L 0.000 | 0.030 0.000 | o076
for Axial Lead Product Outlines. az PR T +T5 T L 10125 | 0.150 318 | 381
1. When this device is supplied solder-dipped, the d lead N < 5 L, | 0,000 | 0.030 0.000 | 0.76
thickness (narrow portion) will not exceed 0.013" {0.33 mm). ¥ 4 a ® 159 2 ® prr)
2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at N1 o 6 0
gauge plane with maximum material condition-and unit installed. [} 0.050 | 0.085 .27 2.15 N 16 5 16
3. e, applies in zone Ly when unit installed. s 0.065 0.090 1.66 228 Ny o] [ 0
4. a applies to spread leads prior to installation.
5. N is the maximum quantity of lead positions. * 1Rz 01 0.050 | 0.085 1z 215
6. Ny is the quantity of allowable missing leads. S 0.015 | 0.060 0.39 1.62
9265-4286R5
° (D} SUFFIX (JEDEC MO-015-AG) (D) SUFFIX (JEDEC MO-015-AH)
24-Lead Dual-In-Line Welded-Seal 28-Lead Dual-In-Line Welded-Seal
C ic Package Cearamic Package
INCHES MILLIMETERS INCHES MILLIMETERS
SYMBOL |miN,max.| 'O F |WiN._TMAX. SYMBOL g, [maX|VOTE [WiN. [ MAX.”
A 0.090] 0.200 2.29 §.08 A 0.030 [0.200 2.29 5
A 0.020{ 0.070 051 | 178 A1 0 _lo070] 2 0 1.77
1 - - - - B 975 [0.020 0381 | 0508
B 0.015] 0.020 0.381 | 0508 By | 0.015 {0.085 039 | 139
81 0.045] 0.055 1.143 | 1.397 C 0.008 {0012 1 0204 | 0.
C 0.008] 0.012 1 0.204 0.304 D 1.380 | 1.420 35.06 36.06
D 116 | 1.22 29.21 | 30.98 E 0.600 10.625 15.24 | 15.87
E 0.600] 0625 1524 | 15.87 Eq 0.485 [0.515 12.32 | 13.08
Eq 0.480] 0.520 1220 |13.20 o1 0.700° TP < 2547TP
P 0.100 TP 2 2547P of 5 0.600TP | 23 5 ;5.24 T;
i eA 0.600 TP 23 15.24 TP L, o |0.030 0 0.76
NOTE:se' Rules or Dimensioning [JEDEC Publicaion No. 95) L 0.100 | 0.180 254 | 457 + TP
Refer ul F 0.
for Axial Lead Product Outlines. L2 |0.000] 0.030 000 | 076 N 28 5 28
1. When this device is supplied solder-dipped, the i a © 150 4 [ 159 Nq 0 6 0
lead thickness (narow portion} will not exceed 0.013" N 24 5 24 [+7] o.ﬁ)"’d?ﬁﬁ 0.51 177
{0.33 mm).
2. Leads within 0.005” (0.12 mm) radius of True Position 31 0020 0 0,080 6 051 0 203 s 0.040 {0.070 102 177
{TP) at gauge plane with maximum material condition 1 . . . .
and unit installed. i s 0.020 | 0.060 0.51 152 92CM-20250R2
3. 8p appliesin zone L2 when unit installed.
4. a applies to spread leads prior to installation. 92CS-19948R4
5. N is the maxi quantity of lead positi
6. N1 is the quantity of allowable missing teads.
TO‘B Style PaCkaw . SYMBOL INCHES NOTE MILLIMETERS
(T} SUFFIX (JEDEC MO-006-AG) MIN. | MAX. MIN. | MAX]
12-Lead Metal Package a 0.230 2 5.84 TP NOTES:
— g0 —=f A1 ° i 0 9 1 . 1.Refer 10 Rules for Dimensioning Axist Lead Product Out-
to— g0; ] Ay 0.165 | 0.185 4.19 4.70 lines.
L) 0.016 | 0.09 3 0407 | 0482 2. Leads at gauge plane within 0.007" {0.178 mm) radius of
981 0 [ [} 0 True Position {TP) at maximum material condition.
¢B2 0.016 [ 0.021 3 0.407 0.533 3. ¢8 applies between L1 and L2. ¢B2 applies between L2
oD 0.335 | 0.370 ‘851 9.39 and 0.500" (!2.70 mm) from seating rfhm. Diameter is
0y 0305 | 0.3% 775 8.50 uncontrolled in L1 and beyond 0.500 (12,70 mm).
3 0.020 | 0.040 0.51 101 4. Measure from Max. ¢D.
j 0.028 | 0.034 0.712 0.863 §. N1 is the quantity of allowsbls missing leads.
k 0.029 | 0.045 4 0.74 1.14 6. Nisthe { q ity of lead
Ly 0.000 | 0.050 3 0.00 1.27
L2 0.250 | 0.500 3 64 127
L3 0.500 | 0.562 3 122.7 14.27
a 30° TP 30° TP
N 12 6 12
Ny 1 5 1
92¢s-19774
702
P v
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Dimensional Outlines (Cont'd)

DUAL-IN-LINE SIDE-BRAZED CERAMIC (D) SUFFIX (D) SUFFIX
PACKAGES 18-Lead Dusl-in-Line 22-Lead Dual-In-Line
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
0
s SYMBOL INCHES | nore|MILLIMETERS ILLIM
a-‘%.{.":L { N | MAX MIN. | MAX SYMBOL ["min. | MAX I NOTE [Fhin T —max.
5 A .085_[1.100 27.05 | 27.94
A 108900915 22.606 | 23241 g g‘g 13'333 ::. g-g
- c - 0200 = 5.080 F Q40 REF. | 1 | 102 AEF.
{ D 0.015] 0.021 0.381 | 0533 G 100 BSC 1 2,54 8SC
: F F__ | 0054 REF. | 1 1.371_REF. 4100w O — 9.18 1
v G | 01008sc 1 254 BSC K J0.125 [0.176 318 | 445
H 0.035 | 0.065 0.889 | 1.651 L 0380 ]0420 | 2 [9.65 | 10.67
. J 000810012 3 | 0.203] 0304 M — 7 -_| 70
NOTES: . ) - 0.050 064 | 127
1. :’.eaﬂs within 0.005” {0.13 mrln)w:ggu_s of True K 0.1250.150 3175 | 3.810 N 2 22
'osition at maximum material condition. £
2. Dimension “L" to center of leads when formed L 0.290 | 0.310 2 7.366 7874 92CS$-25186R
parallel. M 00 150 [ 150 2
3. When this device is supplied solder-dipped, the
maximum lead thicknass {narrow portion) will not P 0.025 | 0.045 0.635 1.143
exceed 0.013” (0.33 mm}), N 18 18
92CS-27231R1
(D) SUFFIX (D) SUFFIX
24-Lead Dual-in-Une 40-Lead Dual-In-Line
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
SYMBOL INCHES |, . [MILLIMETERS SYMBOL INCHES | noTE|MILLIMETERS
" ':’"1':0 :‘;‘2’; '2“9":; ;“;‘ Min. I max.)  [vin | max.
= ooes | o016 216 | 368 A 1.980| 2.020 50.30 | 51.30
) 0015 | 0023 0.39 0.68 Cc 0.095/ 0.155 243 3.93
F 0.040 REF, 1.02 REF. D 0.017| 0.023 043 | 056
G 0.100 BSC 1 2.54 BSC F 0.050 REF. 1.27 REF.
H 0.030 | 0.070 077 [ 77 G 0.100 8SC 1 2.54 BSC
J 0.008 [ 0012 3 1021 0.30 H 0.030] 0.070 0.76 1.78
K 0.125 | 0.175 318 1 444 f 0.008]0012] 3 | o020 [ 030
"; 0.580 °-:f° 2 1474 ‘57-3‘ K 0.126] 0.175 318 | 445
3 o0 T o050 oY) 3 L 0580|0620 | 2 [14.74 | 15.74
N 24 24 M = 7 - 79
92CS.30986R1 P 0.025] 0.050 0.64 127
N 40 40
92CM-27029R2

Duali-In-Line Plastic and Frit-Seal Ceramic Packages

(E) SUFFIX (JEDEC MO:001-AN) INCHES MILLIMETERS
8-Lead Dual-in-Line Ptastic SYMBOL NOTE
{Mini-DIP) Packa MIN. |MAX. MIN. MAX.
ni-
e A 0.155 | 0.200 3.94 5.08
Ay 0.020 | 0.050 0.508 127
o —————a X
- = 8 0.014 [0.020 0356 | 0508 NOTES: -
T ] -] 0.035 | 0.065 0.883 1.85 Reler to Rules for Dis ing {JEDEC Publication No. 95)
st ros 2 L Py 5 7 o303 o308 for Axial Lead Product Qutlines.
c .008 | 0.012 . ..
WaTwg PLave L1 _—'- i i o 0.370 10.400 940 |10.6 1. When this davice is supplied salder-dipped, the maximum lesd
Py ! a 3 ) ' - . {narrow portion) will not exceed 0.013".
ey - ] ¥ € 0.300 |1 0.325 762 | 825 2. Leads within 0.005” {0.12 mm) radius of True Position (TP) at
- " ! [y Ey 0.240 | 0.260 8.10 6.60 guage plane with material di and unit nstath
oy 0.100 TP 2 254 TP 3. e applies in zone L, when unit installed.
¢ wotx ster A 03007 |23 762 1P 4. a applies to s‘puad leads !)ﬂﬂl to msullal»lon.
- /. s 5. Nis the of lead
3\ L 0.125 10.150 318 s 6. Ny 13 the quantity of allowable missing leads.
T “ T f L2 0.000 | 0.030 0.000 0.762
i sormou {m- LN a [} 15 4 [} 15
IR f { N 8 5 8
= FuUoua Ny o o o
Qq 0.040 }0.076 1.02 1.90
S 0.015 | 0.060 0.381 1.52
92CS5-24026R!1
703
3895 E~12 . -
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Dimensional Qutlines (Cont'd)

Duai-In-Line Plastic and Frit-Seal Ceramic Packages (Cont'd)

T-90-30

(E) and (F) SUFFIXES (JEDEC MO-001-AC)

N & (E) and (F)} SUFFIXES (JEDEC MO-001-AB)
-~ 14-Lead Dual-In-Line Plastic or 16-Lead Dual-In-Line Plastic or
[Py i [} Frit-Seal Caramic Package Frit-Seal Ceramic Package
4 .
AT AL —t INCHES ] MILLIMETERS
INCHES MILLIMETERS
. TE
o k [ “ - SYMBOL i T wax] VTN, wax. ISVMBOL Min. | max, | V0 MIN. | MAX.
B kL N M A |0 | ome 394 | 508 A | 0.185 | 0.200 384 | 508
" A1 | ooz | oos0 081 | 121 Ay |0.020 | 0050 051 | 127
s :‘ ppindl b ecis ppoad I 8 | 0014 | 0020 0.356 | 0.508
= Ammmam == c 0008 | 0012| 1] 0204 | o3 8y | 00% | 0068 089 [ 165
i {f f D 0745 | 0770 1893 | 1956 C o008 | 0012 | 1 |0z04 | 0.304
i '°"°".["“' 'i i E 0300 [ 0.325 762 | 825 D |0745 | 0.785 18.93 | 19.93
4 Uedvoo B £ 0.240 | 0260 810 | 660 € | 0300 | 0.326 762 | 8.26
RS . 0.1c0P 2 el gy | 0240 | 0.260 610 |e60
NOTES: A dx00 TP 23 7e2 TP 100 TP 2 254 TP
Retar to Rutas for D 9 1JEDEC No. 95) L 012 | 0.150 318 | 381 * o -
for Axial Lead Product Qutlinas. L2 0.000 | 0.030 0.000 | 0.76 LT 0.300 TP 2,3 ?-52 TP
1. When this davica 1s supplied solder dipped, tha maximum lead a 0o 160 4 ['nd 150 L 0.125 | 0.150 318 3.81
thickness (narrow poruon} will not exceed 0.013 {0.33 mm). N 4 5 4 L 0000 | 0.030 0.000 | 0.78
2. Leads within 0.005" {0.12 mm} radius of Trua Position {TP) N1 Q [] [1] 2 . - s .
at gauge plane with maximum matenal condition and unit Qay 0.040 0.075 1.02 1.90 a 0° 150 4 Q° 159
nitalled. ) s 00685 | 0.090 166 | 228 N ] 5 ]
3. 8 applies in zone L whan unit installed. 9255 4296R3 N 0 6 0
4. a applies to spread leads prior to installation. \
5. N1 the o y of lesd Q; | 0.040 | 0.076 1.02 1.90
8. Ny is the quantity of allowable missing leads., s 0.015 | 0.080 0,39 1.52
92CM-15967R4
(E) SUFFIX (E}) SUFFIX {F) SUFEIX (JEDEC MO-001-AG)
18-Lead Dual-in-Line 22-Lead Dual-In-Line 16-Lead Dual-in-Line
Plastic Package Plastic Package Frit-Seal Caramic Package
SYMBOL INCHES NOTE | MILLIMETERS SYMBOL m NOTE N':'I:.NLIMETME:)? SYMBOL MmI‘Nc;:'in NOTE m:hLIMELEAF;?
MIN. | MAX. MIN. | MAX. : : e : : - :
A 0.155 1 0.200 394 | 508 A 0.165[ 0.210 420 | 533
A 0.166 | 0.200 3.94 5.08 Aq 0.020 | 0.050 0508 | 127 A 0,015 | 0.045 0381 | 114
Ay 0.020 | 0.050 0508 | 1.27 B 0.015 | 0.020 0.331 | 0508 1 e : :
8 0.014 ] 0.020 0.356 | 0508 B4 0.035 | 0.065 0.89 1.65 8 .015 { 0.020 0.381 0.508
84 0.035 | 0.065 0.89 165 T 0.008 | 0.012 1 0.208 | 0.304 B1 0.045 | 0.070 1.16 1.77
< 0008 5.012 T T o504 | 5308 D 1120 C 0.009|0.011| 1 | 0228 | 0.279
D 0.845 | 0.886 2147 | 2247 E 0.390 |0.420 991 | 10.66 2] 0.750 | 0.795 19.05 | 20.19
€ 0.2400.260 510 | 660 G103 10395 ) 877 | on E  |0295(0.325 750 | 8.25
1 - 2547P € 0.245 | 0,300 623 | 7.62
o 0.100TP | 2 254 TP oA 0.400 TP 2,3 | 1016TP 1 : : . : :
oA 0300TP | 23 7627TP L 0.125 0,150 338 | 381 ) 0.100TP | 2 2547p
0.125]0.150 318 | as L2 0_|0.030 0| o762 oA 0300TP | 2,3| 7.627TP
e o | 15° n g 15° a 20 159 4 20 159 t 0.120 | 0.160 3.05 4,06
N 22 3 2
T I N s jomojomo| _|oso ) 0%
N1 o ] o [+ 0.055 ]0.085 1.40 215
s 0015 [0.060 039 | 152 s |o0.015 |0.060 0381 | 127 m 1: 2 1:
1 .
9205 -30630 92Cs-30830 Gy  |0.050]0.080 127 | 203
» S 0.010 0.060 0.254 1.62
. % R l N 92CM-22284R1
I'_ I (E} and (F) SUFFIXES (JEDEC MO-015-AA) (E) SUFFIX
TG L o 1 24-Lead Dual-In-Line Piastic or 40-Lead Dual-In-Line
i : }  Frit-Seal Ceramic Package o Plastic Package
¢ INCHES MILLIMETERS
- Y INCHES
" SYMBOL . [max- | "OTE min. [ max. SYMBOLSin. [ MAX | VOTE [MIN. | MAX.,
A 0.120| 0.250 3.10 | 6.30 A 0.120 | 0.250 3.10 6.30
l Ay 0.020| 0.070 051 j1.77 Ag 0.020 | 0.070 0.51 1.77
€ B 0.0160.020 0.407| 0.508 B 0.01610.020 0.407 | -0.608
8y |0.028(0.070 0.72 | 177 By |0.028]0.070 072 1.77
view “ € |0o008[0012| 1 | 0204 0.304 ¢ [9ocgjoo12] 1 | 0204} 0.304
5 1120|129 30.48| 32.76 D | 2.0002.0%0 150.80 | 63.00
‘L st Tosas e Ey | 06160580 13.09 | 14.73
- - - - o 0.I00TF | 2 254 TP
€1 0.515 | 0.580 13.09) 14.73 oa 0.600 TP 23 1524 TP
.1} 0.100 TP 2 254 TP L 1.100 ] 0.200 358 500
orEs 8 0.600 TP 23 | 15.247TP Ly {0.000}0.030 0.00 0.76
Rate to Rules Jor Dumenuaning (JEDEC Publicaian No. 96) L 0.100 [ 0.200 2.54 | 5.00 a 0%_ 150 4 0o 150
1 e . .
e ot o tz_|osoloos| |00 |7 N N N
thickniess (narrow portion) will not sxcaed 0.013", a 00 160 4 Q0 150 1
2. Leads within 0 005 10 12 mm} radhus of True Pontion {TP) at N 24 5 24 Q4 0.065]0.095 | 1.66 241
3 T o o 3t Ny 0 6 0 s | 0040|0100 102 | 284
4. a apples 10 tpread laads preor 10 installanon, -
5. N s the mamimum quanuty of lead potitions. Q1 0.04010.075 1.02 | 1.90 92CSs-30959
6. Ny 13 the quantity of alowable misung leady. S 0.040{0.100 1.02 | 254
92C$26938R2
704
3896 E-13
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HARRIS SEMICOND SECTOR  37E D W 4302271 0021571 T EMHAS
3875081 G E SOLID STATE a | O1E 13757 D -
| T-Q0D- 20
Dimensional Outlines (Cont'd)

Ceramic Flat Packs

(K) SUFFIX (JEDEC MO-004-AF)

14-Lead
TERMINAL “N*
INCHES MILLIMETERS
SYMBOL T
M M r r r ' MIN. | MAX. NoTE MIN. | MAX.
’ A |0.008 | 0.100 021 | 2.64
L 8 loois | 0019 1 |0381 | 0482
1 l T |0003 o.o:s T |0077 | 0.152 NOTES:
R r1t3 e 00s0T 2 1.277F 1. Refer to JEDEC Publication No. 95 for Rules for
T E 0200 | 0.300 5.1 76 Dimensioning Peripheral Lead Outlines.
H 0.600 | 1.000 15.3 25.4 2. Leads within 0.0056" (0.12 mm} radius of True
€ 2 H L 0.150 | 0.350 39 B8 Position (TP) at maximum material condition.
| sz oex l N 14 3 14 3. N is the maxi ity of lesd positi
‘ ) / ___j Q 0.005 | 0.050 0.13 1.27 4. Z and Z1 determine a zone within which all body
w-4d- - s 0.000 | 0.0s0 0.00 127 and lead irregularities lie,
‘ ’ 1 | r F3 0.300 q 782
' [ |1 L Z 0.400 4 10.16
1 Lz 3 l 92554300R3
4 s o f=B . H—s P
S I |
Lt} —~=t A (e BASE AND
SEATING
PLANE
(K) SUFFIX (JEDEC MO-004-AG) (K) SUFFIX (K) SUFFIX
16-Lead 24-Lead 28-Lead
INCHES MILLIMETERS INCHES | MILLIMETERS INCHES | MILLIMETERS
SYMBOL N T woe | "°TE i MAX, SYMBOL -G [ max] 0T ["min. [MAX. SYMBOL g T max] 'O E[ MIN. [ MAX.
A |0.008 | 0.100 021 | 254 A 0.075] 0,120 1.91 3.04 A 0.075| 0.120 191 | 304
B8 [0.015 | 0019 1 |o0381 | 0.482 B 0.018] 0022] 1 | 0458 | 0568 [ 0018] 0022] 1 [ 0458 | 0.568
C | 0.003 | 0.006 1| 0077 |o0.152 C 0004[0007] 1 | 0102 [ 0977 c 0.004] 0.007] 1 | 0102 [ 0.177
e 0.050 TP 2 1277TP e 0.050 TP 2 1.27 TP [ 0.050 TP H V27 1F
E 0.200 | 0.300 51 76 E 0.6001{ 0.700 15.24 17.78 E 0.600 | 0.700 15.24 17.78
" 0600 | 1.000 15.3 2%.4 H 1.150 | 1.350 2021 34.29 H 1.150 | 1.350 29.21 34.29
- M d - L 0.225 ] 0.325 572 8.25 L 0.225 ] 0.325 5.72 8.25
L |0.150 | 0.350 39 8.8 N 24 3 2 N 28 3 28
N 16 3 6 a 0.035] 0.070 0.89 177 Q 0.035 ] 0.070 089 | 177
Q |0005 | 0050 013 | 127 s o.oeol 0110] 1 | 183 % 279 ] 0 Jooso] v [ 0 153 |
s |oooo | 002 000 | 063 z 0.700 4 17.78 £ oo : I
Z 0.300 4 7.62 1 0.750 4 19.05 1 : - -
Zy 0.400 4 10.16 ! - 92¢5-20972
92CS-19949R2

92C5-17271R3

SR e e R
.‘§/“a&ﬁ a i ¢
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