
DK8-EC crystal 
real time clock 
engineering drawings 

digital equipment corporation - maynard. massachusetts





v 

l MASTER DRAWING LIST 
s 
3 REV. |NO. oF i? DWG. NO. ter. leweers TITLE 

. gs A=PL=-DK8-E-0 | A 1 Real Time Clock (PARTS LIST) i . J 
at 

a > 
c A-SP-DK8-EC4 ©) Engineerin Specs 

Bs A-SP-~DK8—EC-5 A 5 Test Procedure 

os 
Ge 
£y &[ E-CS-m8830-0-1 #2 REAL TIME CLOCK (CRYSTAL: 
es 
@ 

:5€[ A-SP-7665123-0-0 A | 2 ACCEPTANCE PROCEDURE 

LIBKIT~8E-DK8E REF LIBRARY KIT 

A-AL-~DK8-EC-6 1 ACCESSORY LIST 

Th
is
 
dr

aw
in

g 
an
d 

sp
ec

if
ic

at
io

ns
, 

he
re

in
 

an
d 

sh
ai

l 
no

t 
be

 
re
pr
od
uc
ed
 

or
 

co
pi
ed
 

ma
nu

fa
ct

ur
e 

or
 
sa
le
 

of
 
it

em
s 

wi
th

ou
t 

wr
it
te
n 

pe
rm
is
si
on
. 

——> 

REVISIONS SRE QUIPMENT 
REV. | DATE | CHG. NO. di ilol i|t{al | ears 
A 03237 OO00L 

MAYNARD, MASSACHUSETTS 

B |12/71] 00005 TITLE 
Cc 2/72 -00006 DK8~EC 

D |2/72 166667 
E |8/73 IDK8E-8 Real Time Clock (Crystal) 

FIRST USED ON 

POPS-E SIZE [CODE NUMBER REV. | 

SCALE yey AIML{[ = DK8-Ec E 
SHEET / OF / DIST. nmi 

PEC FORM NO. 16--1033 A



DIGITAL EQUIPMENT CORPORATION QUANTITY/ VARIATION 
me ARTS LIST 

MADE BY K. GULICK CHECKED K. RUSS SECTION 
DATE 3/23/71 DATE 3/23/71 1 
ENG “QC Bs funeom PRODZe-<+/ sayin ISSUED SECT. g| 2 
DATE ¥/¢/7/ DATE 1 al 

sa | hs 
e“| DWG NO./ PART NO. DESCRIPTION Ala 

1] E-CS-M882-0-1 REAL TIME CLOCK (LINE) 1 |- 
2 E-CS—M8930-0-1 REAL TIME CLOCK (CRYSTAL) - fl 

3) ytTA~7007158-D-0 28 VAC POWER CABLE 1{- 

Re | 
_. in 7 

Il | 
TITLE TIME c 3 ASSY NO. SIZEICODE NUMBER REV. [ECO NO. 

REAL LOCK DK8-E DK8-E- _ A|PL E-0 A |2KBe- 
SHEET 1 OF 1 pist. | | | | | J YT T JT YY 

DEC FORM NO.16—1031 
DRA 110



aie 4 wy sue tapeee es = <p DIGITAL BQUIPMENT ‘CORPORATION ENGINEERING SPECIFICATION a CONTINUATION SHEET MAVMARO, MASSACHUSETTS 

P
i
V
p
e
r
e
y
 

w
e
 

e
r
e
g
y
e
e
e
-
 

re
pr

od
uc

ed
 

or
 
co
pi
ed
 

or
 

us
ed

 
or

 
in
 

pa
rt
 

as
 

th
e 

ba
si

s 
fo
r 

th
e 

ma
nu
fa
ct
ur
e 

or
 
sa
le
 

of
 

it
em

s 
w
i
t
h
e
u
t
 

wr
it
te
n 

pe
rm
is
si
on
. 

C
U
D
 

MC
 
a
e
v
e
e
t
m
 

a
w
 

S
P
S
U
I
M
I
V
L
E
U
V
N
D
,
 

H
U
G
I
G
I
H
,
 

G
I
G
 

w
i
s
 

Eq
ui
pm
en
t 

Co
rp
or
at
io
n 

an
d 

sh
al
l 

no
t 

be
 

in
 
wh
ol
e 

| tme _ Engineering Specs for DK8~EC (M8830) Real Time Clock (crystal) 
ENGINEERING SPECIFICATION AE 0/2 y 
THLE Engineering Specificatims for DK8-EC M8830 Real Time Crock (crys al DKS=EC Real Time Clock (crystal) 

REV 

REVISIONS 

DESCRIPTION ORIG DATE APPD BY | DATE 1. General Description 

1.1 The DK8-EC(M8830) counts intervals of time at 
any one of four different selectahle rates 1 Hz. 
50 Hz, 500 Hz and 5000 HzThese rates are selected 
by adding jumpers on the M8830 The M8830is 
shipped with a machine inserted jumper selecting 
the 1 Hz rate. 

‘> 

The DK8-EC plugs into e OMNIBUS of the PDP8-—E | 
processor. The trequéney is determined by a 
20 MHz crystal oscillator divided down through 
MSI decade counters. 

a 1.1.1 The crystal oscillator, decade counter and the 
remaining logic is contained on one 8% inch 
quad module. All three IOTf's for the DK8-EC 
are decoded on this module and are listed below: 

MNEMONIC CODE OPERATION 

CLEI 6131 '. Set Interrupt 
CLDI 6132 Clear Interrupt 
CLSK 6133 Skip on cloék 

flag and clear 
flag 

132 Operation 

Refer to DK8-EC block diagram and timing diagram, 
| 6132 or initialize will clear the interrupt 

request flag. The interrupt request line will 
be asserted if the slave clock flag is set from 
the master clock flag and will remain asserted 
until it is cleared by 6132, initialize or 6133. 
The master clock flag is set every time the 
frequency source goes high 1, 50, 500 or 5000 
times a second. 

? r SIZE [CODE NUMBEP REV SIZE |COOE NUMBER REV ENG A. Delaca SP DK8-EC- 4 A. SP DK8-EC- 4 
4 en NO 16-1022 SHEET _2 OF 5 
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ENGINEERING SPECIFICATION GEE CONTINUATION SHEET ENGINEERING SPECIFICATION GE =“ CONTINUATION SHEET 

TITLE «= Engineering Specs. for DK8-EC M8830 Real Time Clock (crystal) TITLE DK8-EC BLOCK DI AG RAM 

| SLAVE 
CLOCK 
FLAG 

1.2 ration (continued) Ope 
TP4 LOAD 

The skip line is pulled to ground ,asserted, if the > 

slave clock flag has been set and the IOT 6133 is 

issued. The skip line stays at ground for the RYSTAL DATA 
duration of the IOT 6133. At the end of this OSCILLATOR 
IOT the master clock flag will be cleared. fTPl ) 

the start of any IOT will clear or set the slave | REQUE NCY 
flag depending upon the output state of the DERS 
master flag. If the master flag has been cleared \ 4HZ JUMPE RS 

; then the slave will be cleared. With both the pS) MASTER 
; master and slave cleared no skip can oecur until : | PEO HZ \ CLOCK 
a the next clock pulse which will set the master | \ © . FLAG 
i flag and TP1 will set the slave. = POOH EY 

It takes two IOT's to sync to the frequency source 

the first to clear the master clock flag and ; 
the second to skip the moment the master clock 

flag goes high which will be when the frequency 

source clock pulse goés high. 

Sample Program: 

6133 

> MP, =1 NDS 

. oMP. -1 TPZ Aas. , /SKIP 

: cesiating Conditions | — : | . 
; | 5 MEMORY | 
a 7 Tseperature -30°Fr — 130° F DATA | : 
. Humidity -10% - 90% non condensing US { | : AND GATE 

Power required +5 volts - 400 ma BITS pp} || | L_ By 
Prequency stabflity = .01% 3-II | & = 

IN 
36 sottware: MA INDEC~BE--D@AA-D—- (D) Write Up =e CL i eOST 

| MAINDEC-8E-DGAA-PB Tape TOT DI:CODEING 
_ OR GATE 

> INT 
WINITALIZE — RQS T 

| > FLAG 
® 

A : a oe 

NUMBER REV 
DKB-EC~4 [SA ise | oxemers | REY 

Re 

DEC FORM NO 16-1022 sect > or 2 ORA 108 ; sHeet 4 oF _5 
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“"GITAL EQUIPMENT CORPORATION 
MAYNARD, MASSACHUSETTS 

ENGINEERING SPECIFICATION GEE = CONTINUATION SHEET 
TITLE DK8-EA, EC TEST PROCEDURE NGIMEERING SPECIFICATION a DATE 3/17/71 

T¥kd DKE—BA, BC TEST PROCEDURE | 1.0 pment 

i ney | DESCRIPTION HG orig | pate | aPpo BY | DATE 1.1 PDP-8/e Standard 7 A 1£CO CHANGE KOE IMCCLUSK Y[s/ar7a Q 3p; 
1.2 Heat Box 

1.3 453 Scope and Voltage Probes 

1.4 Teletype 

1.5 Option module and cable required: 
DK8-EA = M882 Module & 7007128 Cable 
DK8~EC =M8830 Module 

2.0 Test Station Set Up 

2.1 Check paper work in the envelope, making sure it is 
complete as required by DEC Standard #101. 

2.1.1 Test and Inspection Record. 

2.1.2 Key Sheet and ECO Status Sheet will contain 
both CS and etch revision. 

2.1.3 Quality Control Inspection Report 

2.1.4 PDP-8/e Progress Report (inserted at this time) cnis aoe e 

2.2 Insert M882 orM8830 module in the Omnibus per 
Recommended Module Assignment List (AS P-PDP-8/e-0-4 ) SH
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2.3 Connect the red wire from the 7007128 cable to the middle hole of the amp connector (35, H724 power 
supply) and either white wire on each side of the 
red one. Insert the Mate-N-Lock end of the cable 
to the M882 module. The 7007128 cable can be daisy- 
chained. 

2.4 Turn on PDP-8/e power 
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ENGINEERING SPECIFICATION CONTINUATION SHEET ENGINEERING SPECIFICATION CONTINUATION SHEET 

TITLE DK8-EA, EC TEST PROCEDURE TITLE = DK8-EA, EC TEST PROCEDURE 

3.8 If an error, the following lights will/may be lit. 
3.0 High Speed rating Procedure (USING MOTHER SYSTEM ; 1F NOT USING MOTHER SYSTEM GO TO STEP 5.0) 3.8.1 Receive - Data receive by mother not complete, 

3.1 Set test station "On Line" switch to "Off Line". go back to 3.1 and load again. 
3.2 Toggle into 8/e memory. 3.8.2 Transmit - Data transmitted by mother not , 

complete; go to 3.1. 
3.2.1 Load address $#91 through switch register. 

3.8.3 Load - Check sum error, go to 3.1. 
3.2.2 Deposit 1/5861 

aoa? oo 3.8.4 Illegal Program - Program non-existant; go 
9983/7777 to 3.1. 

3.2.3 Load address 9991, hit clear and continue 3.8.5 Had load - If load is on, hit initialize key ° , ° to clear; go back to 3.1. 
3.2.4 This initializes the memory; the address lights . . will indicate 9991 and MD lights will indicate 3.8.6 If any of the above error lights light, the 5981 

program under test will have to be loaded five 
successive times to insure the 8/E is not causing 

3.3 Set “Auto/Manual" switch to manual. the error. 

3.3.1 High speed dump light will light on test panel. 3.9 Start a program 

3.4 Set “On Line" switch to "On Line" 3.9.1 In order to start & program, consult diagnostic ° : . write-up for starting address. 
3.4.1 On Line light will light. 4.0 DKB Checkout 

3.5 eer weet gtareon ewitch register to octal n er of 4.1 For jumper configurations for different frequencies Prog ° (DK8-EC) along with switch register settings required, 
3.6 Depress and release initialized switch. consult diagnostic write-up. 

4.2 The DK8-EC comes supplied with a machine inserted jumper 3-6.1 all moines one rniuee etacton eecee est selecting the 1 Hz . frequency. The diagnostic should be th initializ leant . e e requ ° run with this configuration for five minutes. The split nen in a e fig goes out. lugs on the M830 module should be scoped and their 3.7 Program will be loaded and checked by mother computer; correct frequency of 50 Hz, 500 Hz and 5000 Hz verified. 

if oe is completed, the 8/e will stop at location 4.3 Execution times are as follows: 
gs6 8 MA=GS92 . 

Program 

tions Minutes/Pa ime tal Mo. 3.7.1 Initialise light is out and the loaded light opnons murescpeee = octal He 
goes out. DK8-EA ~ 2.5 5 Minutes 36 

DK8-EC m 2.5 5 Minutes 36 

SIZE | CODE NUMBER REV SIZE | CODE NUMBER a [ A.j_sp | pxs-ze 5 a _ DKB"EC" 5 A 
5 DEC FORM NO 16-1022 BEC FORM NO 16-7088 

SHEET _3 _ OF _5._ SHEET 4 OF _§



ENGINEERING SPECIFICATION | dpe tia CONTINUATION SHEET 

TLE = DK8-EA, EC TEST PROCEDURE 

5.1 

5.2 

7.1 

5.90 System or Option Checkout with no Mother System 

Manually load RIM loader into the PDP8/E memory. 

Load Binary Loader into the 8/E memory via RIM Loader 
and the teletype. 

Load Maindec-8E-D8AA-PB into the 8/E memory via Binary 
Loader and the teletype. Refer to the program document 
for starting procedure. 

The DK8-E is considered to be accepted after running the 
Diagnostic for fifteen minutes. 

Test 

Heat test is to be run after successful completion of all 
previously indicated tests. 

Run the DK8-E clocks diagnostic for five minutes with the 
heat box down, ports closed and heat off. 

Raise the heat switch on the test station panel and once 
the indicator light goes off, run the DK8-E clock's 
diagnostic for ten minutes. 

Turn the heat switch off and open the two ports on the 
left side of the heat box. 

Allow fifteen minutes for the machine to cool before 
removing the heat box. 

Terminate the test once the machine has run for five 
minutes at room temperature. 

7.0 Final Operation and Inspection 

If shipping the DK8-EFA or DK8-EC as an add on, disconnect 
the M882 or M8830 module from the 8/E and the cable from 
J5 (H724 power supply) if M882 module is used. 

Check that the following paper work has been completed: 
Envelope, ECO Status Sheet, Q.C. Sheet, PDP8/E Progress 
Report. 

SIZE | CODE NUMBER REV 
SP DK8—-EC=—5 A 

pec for NO 16—1022 
SHEET 5 OF 5 
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DIGITAL EQUIPMENT CORPORATION ENGINEERING SPECIFICATION CONTINUATION SHEET 
MAYNARD, MASSACHUSETTS 

TITLE DK8-EC ACCEPTANCE PROCEDURE 

ENGINEERING SPECIFICATION DATE 4/1/71 1.0 SET-UP 

TITLE DK8-EC ACCEPTANCE PROCEDURE 1.1 Inspect M8830(DK8-EC) module to insure conformance to "Final Inspection 
REVISION Procedure for Flip-Chip Modules" (A-SP-7665039-0-0) and "Module Rework VISIONS Standard" (A-SP-7605845-0-0). 

REV DESCRIPTION ICHG NO} ORIG | DATE APPD BY DATE 

1.2 Check the M8830(DK8-EC) module for a legible three character numerical A | CHANGE MODULE NUMBER O0005|DE LUCA | 12/71 ALGexfercad ther date code, 

1.3. Check the M8830module to insure the circuit and etch revisions are up to 
current ECO levels and the correct clock frequency jumper is installed. 

1.4 Make sure the power to the PDP8-E is turned off. 

1.5 Insert the M8830(DK8-EC) module into the omibus. Be sure you adhere to 
the "Recommended Omnibus Assignment List" (A-SP-PDP8-E-0-4), 

2.0 ELECTRICAL TEST 

2.1 Turn on power to the PDP8-E. 

2.2 Follow the loading procedure for the DK8-EC diagnostic (MAINDEC-8E-D8AA). 

2.3 Run the DK8-KEC diagnostic following the instructions in the program 
write-up, this test must run error free for a minimum of 15 minutes. 

3.0 FAILURE CLASSIFICATION 

3.1 Mechanical failure. 

3.1.1 Any M8830(DK8-EC) module that does not meet the criterion outlined in 
1.1, 1.2, and 1.3 will be classified as a failure. 

3.1.2 The acceptance supervisor has the option of either waivering the 
failure (using DEC form 12-1026) or returning the M883 module to 
production for repair. 

3.2 Electrical failure. 

3.2.1 Any M88%Xwhich while performing 2.3, halts, generates error printouts, 
garble, or runs other than continuous and as specified in the 
diagnostic write-up will be classified defective and returned to 
production for repair. 
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A-SP-DK8-EC-3 Acceptance Procedure 

{ 

7 
TITLE ASSY. NO. SIZE[CODE NUMBER REY Tee WaT 

Real Time Clock A AL DK8-EC-6 

4. ak . DEC FORM NO. 
DRA 121 

W 


