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54/74 FAK}ILIES OF COMPATIBLE T CIRCUITS
PIN ASSIGNMENTS (TOP VIEWS) :

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES

1p«i|iu logic:
Y = AB

See page 6-2 g

SN5400 (J) SN7400 (J, N}
SN54H00 (J) SN74H00 (J, N)
SN54L00 (J) SN74L00 (J,N)

SNS54LS00 (J, W) SN74LSO00 (J. N)
SN54S00 (J, W) SN?74S00 (J,N) °

SN5400 (W)
SN54HO00 (W)
SN54L00 (T)

QUADRUPLE 2-INPUT
POSITIVE-NAND GATES -

e Re

WITH OPEN-COLLECTOR OUTPUTS

positive logic:
Y = AB NaDaBDeDeDaDal v e s 2
3 YA W 3y 2aA 28 OND ® R N .
SN5401 (J) - SN7401 (J, N) SN5401 (W) .- ' -+
SN54LSD1 (J,W)  SN74LSO01 (J,N) SNS4HO1 (W)
SN54L01 (T)
-8 AN av » A E A
- n o n - ., 1)
| 1 3 * 1] . 7 -8 e
¢ F ALY " w n kLl 2y GND ,‘v At
SN54HO01 (J)  SN74HO1 (J,N) | s g
See page 64 ! "
i |

HEX INVERTERS

04

positive logic:
Y=A

See page 6-2

v A 6Y  BA  BY  eA  4Y
I! Jl)l’ﬂ "I - , jl

S
PP P
0jOn0antny

I GND
SN5404 (J) SN7404 (J,N)
SN54HO04 (J) SN74H04 (J,N)
SN54L04 (J) SN74L04 (J,N)

SNS54LS04 (J, W) SN74LS04 (J,N)
SN54S04 (J, W) SN74S04 (J, N)

unauolv ay }

R
<l

A IV 3A Voo A Y 4A

SN5404 (W)
SNS4HOD4 (W) A
SN54L04 (T)

QUADRUPLE 2-INPUT
POSITIVE-AND GATES . _.

? 08 .
. positive logic:

Y - AB £

Ses page 6-10

ETEn |
121 |

)!rvm

SN5408 (J, W)
SN54LS08 (J, W)
SN54S08 (J, W)

SN7408 (J, N)
SN74LS08 (J, N)
SN74S08 (J, N)
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HEX BUFFERS/DRIVERS
WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

n

positive logic:
Y=A

Ses paps 6-24

WY

SNBA17 (J, W)

A I 3 W

1 P >

)
GND

SN7417 (J.N)

DUAL 4-INPUT
POSITIVE-NAND GATES

20

positive logic:
Y = ABCD

See pags 6-2

DUAL 4-INPUT - ®
POSITIVE-NAND BUFFERS

40

positive logic:
Y = ABCD

See page 6-20

1 ¥ 3 4 1) J 1 1 2 3
ALY w NC w® w0 w GND " w N
SN5420 (J) SN7420 (J, N) SN5420 (W)
SN54H20 (J) SN74H20 (J, N) SN54H20 (W)
SN54L20 (J) SN74L20 (J,N) SN54L20 (T)
SNS4LS20 (4, W) SN74LS20 (J,N) 5
SN54520 (J, W) SN74S20 (J,N) NC—No internal connection
Vi 20 x NC 28 24 2y AL L3 1 GND  2Y 0 x
vid: e s e i e ¥
YA W M W0 1Y GND VA WY N vge M 24 0B
SN5440 (J) SN7440 (J, N) SN5440 (W)
SN54HA0 (J) SN74H40 (J, N) SN54H40 (W)
SN54LSA0 (JW) SN74LS40 (J, N)
SN54540 (J, W) SN74540 (J,N) NC~No internsi connection

DUAL D-TYPE POSITIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET AND CLEAR

74
FUNCTION TABLE
INPUTS OUTPUTS
PRESET CLEAR CLOCK D | @ @
L H x x|«aQL
H L X Nk 4.9
L L x x | H* H°
b H 1 H| H, L
H H 1 L LM
H H L x | ap Qg

See pages 6-46, 6-50, 6-64, and 6-56

2
€A 30 2Ck 1PR 20

20 1PA 10 W0 owD 20 20 2R
aliolfelfnl el [1] (1] {wllo)fa}[nl[) [s][s]
‘ 1 A 53 LR
o
P = o @ 8 o
] h
GOy __‘I LLA v CLA) (TR 1)
n“ o €% €K o
(L) 1_}__1
1 1 3 . J U 1 1 1 3 ‘ ' . 1
T W 1€k PR 0 0 oND 1Ck W 1 Vec 2 I 2¢CK
cun ? i g cun CLR
SNB474 (J) SN7474 (J,N) SN5474 (W) "
SN54H74 (J) SN74H74 (J, N} SN54H74 (W)
SN54L74 J) SN74L74 (J,N) SN54L74 (T)
SNB4LS74A (J, W) SN74LS74A (J,N)
SN54574 (3, W) SN74S74 (J,N)

Ses sxplanation of function tables on pape 3-8,
* This contiguration is nonstable; that is, It will not persist when preset

and claar Inputs return to their inactive (high) level,

4-BIT BISTABLE LATCHES

15
FUNCTION TABLE
(Ench Latch)

INPUTS QUTPUTS
D [
L H L L
H H H L
x | G

Ses page 7-35

H = high level, L = low level, X = Irrelavant
Qg = the level of Q befors the high-to-low Liansistion of G

SN7475 (J,
SN74L75 (J, N)
SN74LS75 (4, N)

SN5475 (J, W)
SN54L75 (J)
SN54LS75 (4, W)
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‘ Ve 48 AA ay » AV
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES Talfwlmwlwl[s]ls
86 v-a@s-K8+aB : tﬁ_j

: [ (L

& 3 ]lnxﬂsﬂaninsnrr

" ALY " w A » Y GNnD
SN5486 (J, W) SN7486 (J, N)
i SN54LS86 (J, W) SN74LSB6 (J, N)
. i §N6§SSG , _V'{) SN74S86 (J,N)
vee - - .y bl » 4 .y . A GNO oy N
FUNCTION TABLE = wl ol jul in} jw] is] ] “fwl ol Jol In| jwl js} ]t
INPUTS | OUTPUT . w I@J :
A B Y
R 1 &
e H :
[, g H
H H L e 5 @-] rCCE_J
H = high level, L = low leve| ‘ 1 1 F . . . 1 1 2 3 . 5 . 1
* bl 3 . - "w > s » == w - " ver O kL
See page 7-65 TR § 1 TR TR SN54L86 (J) SN74LB6 (J,N) " SNS54L86 (T) P |
{ QUADRUPLE BUS BUF FER GATES WITH THREE-STATE OUTPUTS '_ ‘: : .: : ‘: ’.'
positive logic: E l-—_@‘
Y oA 1 1 Nelal . [
Output is off (disabled) when C is high. % A v X 3IA IV GND
SN54125 (J, W)  SN74125 (J, N)
See page 6-33 SN54LS125 (J, W) SN74LS125 (J, N)
4817 BIDIRECTIONAL UNIVERSAL SHIFT REGISTERS
A T 9 vec Osa Os O Op ciock sV S0
194 5 e = wlfwlfwlfoJulinjjwijs] -
Oa Os Co ciocs 3
CLEAR 0
L] A . < ] L
9 R
1 ? RIK) LRI 1 ]
CLEARSHIFY A . < D SwFY GND
LA LERY
SERIAL PARALLEL INFUTS SERIAL
weut
SN54184 (J, W) SN74194 (J. N)
SN54LS184A (J,W) SN74LS184A (J, N}
See pae 7:316 SN545184 (J, W) SN745184 (J, N)
!
(&
16 15 14 13 12 11 10 9 nPuTS ouTruTs
P S s s—
wlls [ Jullolfelnliwl]y
vV, A B 0 1 2 3 4 =
cc =
o
~ . c
01 2345 08208
eranppanea=—_
RPN U o e A T g 33113 03300 | O g
o A 2 3 . s s, “ND
B S R [ 0 2 i T 5 08 600 W [ S0 e
f 4 5 6 7 8 SN5442A (J,W)  SN7442A (J,N)

2 3

PIN LOCATOR
(TOP VIEW OF IC)

DEC 8251 IC Illustration

SN74L42 (J,N)
SN74LS42 (J, N)
SN7443A (J,N)

SN54L42 (J)
SN54L542 (J, W)
SN5443A (J, W)

SN541L43 (J) SN74L43 (J, N}
. SN5444A (3, W) SN7444A (J,N)
SN54L44 (J) SN74L44 (J,N)




FEATURES

Excellent Speed Operation
TTL or CMOS Compatible On
4V-11Vv VCC Operation
Static Operation

Low Power - typ <5.0uW standby

Inputs and Outputs

20

CMOS RAM
1024 BIT
IM6508/IM6518
IM6508A/IM6518A

3
Q A
On-Chip Address Register

GENERAL DESCRIPTION
The IM6508/18 are high speed, low power, silicon gate
CMOS 1024 bit static RAM’s organized .1024 words by 1
bit. In all static states these RAM’s exhibit the microwatt
power requirements typical of CMOS. Inputs and three
state output are TTL compatible. The basic part operates
at 4 to 7 volts with a 5V, 25°C access time of 350 ns and
supply current of 100uA. Faster access times and lower
. supply currents are offered in a DASH-1 version. Higher
operating wultages are offered in an “A’" version. Data
retention is guaranteed to 2.2 volts on all parts.

PACKAGE DIMENSIONS

16 LEAD CERAMIC DIP 1 J q
J L — g
|

|+

2 S A s

CONNECTION DIAGRAMS

csi[i]e Nl 18] Vee
STR ETE Ve TR [Z] 7] ¢S,

~ Eo. s i o

A 5] [1a] we A [4] (15] we

A [€] g 3] As ~ A[E]  imesie . [14] A,

AdE] 1] A A [T] 2] A,

o0 Wa oo[F] 1 ~
Gno[B BE 6N [3] [10] As

TOP VIEW TOP VIEW

Pin 1 is designated either by a dot or a notch.

ORDERING INFORMATION

MEMORY CIRCUIT MARKING AND PRODUCT CODE EXPLANATION:
5 08A-1 ] DE
r

[———-—_ Package

DE - Ceramic 16 pin DIP
DN - Ceramic 18 pin DIP

® 1

Temperature Range
I = Industrial (-40°C 1o +85°C)
M - Military (-55°C 1o +125°C)

Specific Type

General Type
Random Access Memory (RAM)

WAITE ___ |
Y ENABLE
m—%

Write Enable and Chip Select functions are active in the low
state. These functions are specified for easy interface to -
common |/O data busses. On chip address registers {clocked
by the falling edge of STR) can often improve system
performance and reduce packgge count. The two additional
chip selects available on the IM6518 allow faster system -
design and reduced interconnect by multlplexmg addresses,
data in and data out on the same lines.

These devices are ideally suited for memory systems
requiring low operating power, high performance or non-

volatility (battery backup).

P

18 LEAD CERAMIC DIP | ?
% Sty S ng‘
[— :—I .'i' a3 l——l—"' :‘—l

1 |t L

\ N

= A

FUNCTIONAL DIAGRAM

.

IM6518

The IMB508 functions as if CS-‘, CSz, and STR were tied together.

ADDRESS
REGISTER

1335}

A Ay Ay Ay AL

ROW DECODER
AND DRIVER

2x32
ARRAY

DATA I

]

DECODER
AND VO

E

e

ADDRESS
REGISTER

FTTeT

4 A %o M Ae “17 = WIGH-1 OUTPRUT

CELL
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CMOS TO CMOS

ABSOLUTE MAXIMUM RATINGS

Supply Volta

ge

Input or Output Voltage Applied

Storage Temperature Range
Operating Temperature Range

Industrial
Military -

+12.0V

GND -0.5V to Vo +0.5V
-65°C to +150°C

IMB6508A/18A
IM6508A-1/18A-1

-40°C to +85°C
-55°C to +125°C

DC CHARACTERISTICS Vee =4V to 11V, Ty = Industrial or Military

PARAMETER SYMBOL CONDITIONS MIN TYP MAX ‘UNITS
" Logical “*1"" Input Voltage ViH 70% VCC \%
Logical ““0” Input Voltage ViL 20% Voo Y,
Input Leakage TR OVSVINS Ve -1.0 1.0 HA -
Logical 1" Outhut Voltage VOoH loyT =0 VCC -0.01 \Y;
Logical 0" Output Voltage - VoL loyt=0 GND + 0.01 \Y
Output Leakage o V<V, < Vee -1.0 1.0 uA
Supply Current  IMB508A/18A Ice VIN = Vee 5.0 500 HA
Icc " Nge = STR=3.0V 0.1 10 HA
IMB6508A-1/18A-1 ice VIN=Vce - 1.0 100 HA
¥ icc Vee = STR=3.0V 0.01 1.0 HA
Input Capacitance CIN 5.0 7.0 pF
Output Capacitance Co 6.0 10.0 pF
AC CHARACTERISTICS V(. =50V, 10V Cp =50pF, Tp= 26°C
IMB508A-1/18A-1 IMB508A/18A .
PARAMETER SYMBOL VCC = UNITS
: - MIN MAX MIN MAX
Access Time From STR tAC 5 200 350 ns
10 95 150 ns
Output Enable Time tEN 5 120 210 ns
: 10 55 90 ns
Output Disable Time 1pIs 5 120 210 ns
) 10 55 90 ns:
STR Pulse Wldth (POSIUVe) ISTR 5 135 235 ns
10 65 95 ns
STR Pulse Width (Negative) 1STR 5 200 350 ns
10 95 150 ns
Write Pulse Width (Negative) wp 5 135 235 ns
10 65 95 ns
Address Setup Time tADDS 5 5 10 ns
' 10 5 10 ns
Address Hold Time 1ADDH 5 60 105 ns
: 10 30 45 ns
Date Setup Time ips 5 135 235 ns
10 65 95 ns
Data Hold Time 1DH 5 0 0 ns
10 0 0 ns

1 g
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CMOSTO FTL /-
ABSOLUTE MAXIMUM RATINGS

’

Supply Voltage
Input or Qutput Voltage Supplied
Storage Temperature Range

Operating Temperature Range
Industrial
Military

IM6508/18
IM6508-1/18-1

+8.0V
GND -0.5V to Vg +0.5V
-65°C to +150°C

-40°C to +85°C
-55°C to +125°C

-DC CHARACTERISTICS v, =50V 10% Ta= Industrial or Military

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Logical “1” Input Voltage VIH Vee - 20 A \%
Logical “0” Input Voltage ViL riis - 08 \%
Input Leakage L OV VNS Vee =-1.0 1.0 uA
Logical 1" Output Voltage VOH2 louT=0 Ve - 0.0 Vv
Logical 1" Output Voltage VOH1 IOH = -0.2 mA 24 Vv
Logical “0" Output Voltage VoL2 louT =0 GND +0.01 Vv
Logical 0" Output Voltage VoLi loL = 20 mA 0.45 Vv
Output Leakage lo 0V Vo< Vee -1.0 1.0 HA
Supply Current  IM6508/18 Icc VIN = Vce 1.0 100 UA

Icc Vee=STR=3.0V 0 10 HA

IM6508-1/18-1 Ice VIN = Veeo 0.1 10 UA

Icc Ve = STR=3.0V 001 | - 10 HA

Input Capacitance CiN 5.0 . 7.0 pF

Output Capacitance Co 6.0 10.0 pF

AC CHARACTERISTICS v =50V £10%, C_= 50 pF (One TTL Load), T = Industrial or Military
PARAMETER SYMBOL s ot A s sieedia e UNITS
MIN MAX MIN MAX

Access Time From STR tAC ' 300 460 ‘ns
Output Enable Time tEN 180 285 ns
Output Disable Time tDIS 180 285 ns
STR Pulse Width (Positive) tSTR 200 300 ns
STR Pulse Width (Negative) tSTR 300 460 ns
Write Pulse Width (Negative) twp 200 300 ns
Address Setup/Time tADDS 7 15 ns
Address Hold Time tADDH 90 130 ns
Data Setup Time tDS 200 300 ns
Paas B S0 W - a2 n n no
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SWITCHING WAVEFORMS AND SWITCHING TIME LOAD

1STR 1STR J__
TAC ——]

W//M// 7
hi- wirs

//////////////////@(

F|GURE 1. READCYCLE

R e

W
e~ 0 777

I Y N

FIGURE 2. WRITECYCLE

STR N

The IM6508 output is active when STR
is low. The IM6518 output data latch
retains the data wh.en STR returns high.

€S, 0R CS;
(6518 ONLY)

DATA OUT 7

7z

The IM6508 performs a write operation
when STR = WE = 0. The IM6518 per-
forms a write operation when STR =CS4
= CSy = WE ='0. The write operation is
terminated on any positive edge from
STR or CSq or CSy or WE.

STR (6508) ——J \\

IS [=——

Csq&CSy (5518)——-4‘__ N
Dis [
] oys T :
: ACTIVE

OUTPUT ACTIVE ,‘ HIGH 2

The IMB508 output is high impedance
when STR = 1 or WE = 0. The IM6518
output is high impedance when CS; or
CSp=1o0r WE =0.

FIGURE 3. OUTPUT ENABLE

1M6508 IM6518
STR| WE | OPERATION OUTPUT STR | CS1| CS2| WE | OPERATION OUTPUT
0 0 Write High Resistance 0 0 0 0 Write High Resistance
0" | 1 Read Memory Data 0*| O 0 1 Read Memory Data
1 X Hold High Resistance 1 0 0 1 Read Memory Data
X 0 1 X Hold High Resistance
* Addresses are loaded on chip by the falling X 1 0 X Hold High Resistance

edge of STROBE.

DELAY TIMES ARE MEASURED

RISE

FROM 50% TO 50%

ViH —— . OUTPUT
Vin ’ t. =t =20ns
50% : rise fall

FIGURE 4. SWITCHING TIME WAVEFORMS AND LOAD
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20%

e

GUARANTEED AC CHARACTERISTICS

ACCESS TIME FROM STR
tac INCREASES 0.3%/°C

OUTPUT ENABLE TIME

OUTPUT DISABLE TIME,
tgn AND tp,g INCREASE 0.3%/°C

SUPPLY VOLTAGE (VOLTS)

MINIMUM STR PULSE
WIDTH (POSITIVE) _
tgTr |NCREASES 0.3%/ C

SUPPLY VOLTAGE (VOLTS)

400
. N 300 A-
" 400 —N 3 N
N\_+ 350 - a e
S N
£ D
= w 220! 200 N
g o H " STANDARD
© o = 20 3 = 155 =
< 200 STANDARD —— ° o
N ™ 150 % 120[— T3 STANDARD g =N 51
= % 90 Nl _DASH-1
DASH.1 : <3 ! 100 S
[ - = o] 100 [ DASH-1 A — 65
M~ 601 el
80 -
4 s 6 7 8 9 0 n a 5 6 7 8 9 w o n 4 5 6. 7 8 9 1w n
i SUPPLY VOLTAGE (VOLTS) SUPPLY VOLTAGE (ns SUPPLY VOLTAGE (VOLTS)
MINIMUM STR PULSE WIDTH (NEGATIVE) WRITE PULSE WIDTH AD_DRESS HOLD TIME -
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PDP-8/E Key Function Signal

KEY LA

MS DISABLE

MD DIR

BK DATA CONTROL L

SR

KEY EXAM

KEY DEP

KEY CONTROL

MS DISABLE

BUS

MD DIR

BK DATA CONTROL L

SR

KEY CONTROL

MS DISABLE

BUS

MD DIR

BK DATA CONTROL H

SR

BUS

L

‘L

H

L

L

L

L

L.

L

H

H

Qualification for MA LOAD
Disables MAJOR STATES and IR
No use for KEY LA

No use for KEY LA

Enables SR to the DATA BUS

Allows one timing cycle only
Disables MAJOR STATES and IR
Enables MEM——>MD LINES
Enables MD —> MB

Disabes SR—>BUS

Allows one timing cycle only
Disables MAJOR STATES and IR
Disables MEM—>MD LINES
Disables MD—*MB

Enables SR—*BUS
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IDENTIFICATION A.

PRODUCT CODE s MAINDEC -8E -D 1 FB -D

PRODUCT NAME  : PDP -8E EXTENDED MEMORY ADDRESS TEST (EA 8 E)
DATE :  JUNE 14, 1971

MAINTAINER :  DIAGNOSTIC GROUP

AUTHOR :  VERNON FREY

ABSTRACT

The PDB.gAé Extended Memory Address Test is designed to detect
any location thatigannot be uniquely addressed. This is performed Hy
a senes of four tést routines which will test Systems equipped with
from 8 K to 32 K'words of core memory. Automatic program relocation
is provided in order to test all memory fields from latch memory;field.
Teletype print-outs are provided for error identification, and the
operator is given a degree of control over the program by various SR

settings.

REQUIRMENTS

1. Equipment A PDP-8/E computer equipped with a minimum of

8 K words of core memory.

2. Storage The program occupies core locations PPpp to 3777.

3. Prelininary Programs The Binary Loader must be in memory.
Also, all diagnostics for a basic 4K PDP&ﬂE‘must hare been previously

run successfully,
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IDENTIFICATION B. \C \ @ /€

t
MAINDEC - §J)8-DHKMA - A - D

PDP -8E EXTENDED MEMORY DATA & CHECKERBOARD TEST

PRODUCT CODE
PRODUCT NAME

DATE CREATED : 10  APRIL - 1972

MAINTAINER : DIAGNOSTIC GROUP

AUTHOR : VERNON FREY

NOTE : REPLACES MAINDEC -8E-D 1 BC-D

ABSTRACT The PDP-8/EExtended Memory Data & Checkerboard Test is designed

to detect memory failure due to sense-line noise under worst case conditions.
The four worst case patterns provided will generate worst case noise
conditions in all standard and speciall&,purchaséd PDP-8E core stacks,

and will test systems equipped with from- 8K to 32K words of core memory.

The All @'s and All 1's patterns are provided to identify Basic memory
failures. Automatic program relocation is provided in order to test all
memory fields from each memory field. Teletype printouts are provided for
error identification, and the operator is given a degree of control oven

the program by various switch register settings.

REQUIREMENT
1. Equipment A PDP-8E Computer equipped with at least 8K of

core memory

2. ' Storage The program occupies core location PPPP to 4777 and
60@P to 7177 of the present field

3. Preliminary Program The Binary loader must be in memory.

Also, all diagnostics for a basic 4K PDP—SF must have been previously

run successfully.
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