VLBA ACQUISITION MEMO # 311

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

HAYSTACK OBSERVATORY

WESTFORD, MASSACHUSETTS 01886

28 May 1992 Telephone: 508-692-4764
Fax: 617-981-0590

To: Distribution
From: E. Nesman, V. Tran, K. Wilson
Subject: Recorder Controller Monitor Board Changes

Problems have been identified in two different areas of the recorder controller monitor board—
monitor input signal termination resistor wiring and malfuntion of the data extractor logic. These
problems are addressed in the following sections, with information on engineering changes, field
modifications, and production documention changes given for each area.

Engineering Changes

1.

Monitor Input Terminations: A symbol pinout error exists on drawing C54328L004, wherein
pins 2 And 3 are reversed on the SIP resistors at locations 1261 and 3161. This drawing has
been corrected and re-released as Rev. A.

Data Extractor Malfunctions: The primary reason for the large number of faulty production
boards was determined to be bad Tl 74ALS86 IC's at location 5709. The bad IC's bear 1986
production date codes. This investigation also brought to light a marginal "data set-up time"
situation at the NRZM decoder (74ALS175 at location 5720); this problem is corrected by
inverting the clock as supplied to the clock distributor (74AS244 at location 6020). The
inversion is implemented with a spare section of the 74ALS86 previously referenced. The set-
up time is improved from a marginal 11 ns to about 74 ns. (See oscilloscope photos below.)
Drawing C54328L006 has been revised to reflect this change and re-released as Rev. A.

Original With Inverter



Field Modifications

1. Monitor Input Terminations: This error can be corrected by performing the wire-wrap changes
listed below.

Remove List

From To Wrap Level
1163 1262 2
1061 1263 2
1263 J1-04 1
3463 3162 2
3261 3163 2
3163 J2-04 1
Add List
From To Wrap Level
J1-04 1262 1
1262 1061 2
1263 1163 2
J2-04 3162 1
3162 3261 2
3163 3463 2

2. Data Extractor Malfynctions: All monitor panels should be inspected for the presence of Tl
74ALS86's with 1986 production date codes. All such devices should be replaced. The clock
inverter can be added by performing the wire-wrap changes listed below.

Remove List
From To Wrap Level
6027 6140 1
Add List
From To Wrap Level
5720 5713 2
6140 5712 1
6027 5714 1

Production Documentation Changes

As mentioned above, logic diagrams C54328L004 and C54328L006 have been changed and re-
released as Rev. A. A revised netlist has been generated and a "WRAPID™ format wirelist
{54328.wrp, rev. 2) has been recompiled for use on the next production run.

Timing diagram C54328V003 has been revised to reflect the use of the AT&T clock recovery |IC and
re-released as Rev. A. Also, assembly drawings C54328A001 and C54328A002 have been
changed to show AT&T T7032 IC's instead of T7033 and re-released as Rev. A. Either type is
acceptable in this application; however, the T7033 is no longer available. Block diagram
C54328K001 has been revised to show the correct drawing number in the title block and re-
released as Rev. A.



L) 1 7 | 5 | 5 1 4 1 3 1 1

2 |
tile: C328A001.DWG{owg: MONITOR MODULE - WRAPID BOARD LAYOUT ] FEV 7 fron E¥F Nesnan P“"““'ﬁ

3
S.

- :—2
g- g
8- -8
8- -8
8= -8
g: X
g =g
R -8
8= 8

T :
g’i&' = -8

A 5
g & 8
5wl la

s % 5
Y Q= ~2

Ze z z

g :
T 2"

8- - :
3 g . -
L. 28

]

MAY 271992

NEROC - HAYSTACK OBSERVATORY
WESTFORD, MA 01886

VLBA RECORDER ~ BOARD ASSEMBLY
VME CONTROLLER - MONITOR MOOWLE
~NOV-50| WRAPID BOARD LAYOUT

¥ T
E.F . Nesmen [J0-MAV-
‘g& E ¥ Nesman [21-0CT-5] OUULE STZE
ooy A E ¥ Pogers[J1-0C1-51) MONITOR | C |C54328A001 | 4
Page, ATE 21-0CT-91 TereEY 07 OF ©

) T ? T 6 T B T a T 3 T 2 I 1



1 ? { L] ] L] ] 4 ] 3 1 2 I 1

)
tile: C328A002.0WG[dwg: MONITOR MOD. COMPONENT PANEL - PWR PIN LOCATIONS | .3 T E.F Fesnen

S.
N
g= - —Rvee
I I oo
3-: . Bvee
s_f . :_8vcs
o oo
3': ¢ = gvee
e T vee
8—: R =R
9_: . g_ vee
- e T VEE
8= f_gc.m
M T ovec)
8-: . - Buee
8= L goo
ye - * T ovee
g - gy
R L wo
88_; . =8vee
'{23 . E_mvze
§ T e
8= . ove
§§ T Do
ﬁ;m—: . L P
6 G- -
LF' E :.’E

MAY 271992

NEROC - HAVSTACK OBSERVATORY
WESTFORD, MA 01866

VLBA RECORDER - BOARD ASSEMBLY
VME CONTROLLER - MONITOR MOOULE

o T F _Nesnan E!-E!g-g COMPONENT PANEL PWR PIN LOCATIONS
JCrex ¥ Nesman ~MAY -

s E.F Resnan P1-0CT-87| :
:WA "t TPogers 51-00T-9;] MONITOR C_| c543284002 | A
A A -+ Ty | DAYE 21 OL1-38y

3 T 2 1 Y]




7

1

® ! | i “ i 3 2 i 1
File, C32BK003.0NG[Owg: MONITOR MODULE - BLOCK DIAGRAM | TEV A puon —FF Nesain EEHAV-D2
173
P03 CONTROL SIGNALS [——pe—*  JO1 - HEAD#4
—o " INTERFACE TO ANALOG 16
VME ———=1 READ § WAITE
MOOULES = 02 - HEADR2
7Y D —
A §t
A
DAT ;\ TTL TO OIFF | Y03 - TO /A DECODER#S
~ CLOCK A —
- BYPASS SIGNALS ——;\—— N S C gscovgnv XNTRS )
- IRCUITS cLK 4
L AEPRODLCE SIGNALS —— 3 DIFFERENTIAL ‘ MONITOR ¢ @ 2 “
ACYRS SIGNAL oATA
~ ) ‘SE(LlEg(%) — = 11U 10 OIFF | JO4 - TO O/A DECOOER#2
P A ECL N
s | PTAS SIS . > CtAcutTs 'y °
4 ) CLK (4) c
PRODUCE SIGNA
L3 SIGNALS —— 3 2 2
SELECTOR DATA
e - SIGNAL & CLK
T "] 10 on-s0aRD | CtLK
0ECO0ER
[ _om [ DATA DATA
DECa0E SHIFT PEGISTER (32-bit)
CLKd — L R CLKY —
N
cLK oKt DETECTOR N2 °
ke STORE (32-Dit)
CLK4 SYNC FLAG -
ke —]  DELAY COUNTER (16-b3t binary) L NEW DATA?
VME l VME _' VME __’
SWITCH SNITCH § INDICATOR A 27 9 2
P03 i"s——‘“s—‘&—— morcaton |-BIVE_ \_ _ po3 MAY 199 \
CONTROL NEROC - HAYSTACK OBSERVATORY
WESTFORD, WA 01886
VLBA RECORDER - BLOCK DIAGRAW
VME CONTROLLER ~ MONITOR MODULE
S e— LN S aE ‘
[a ¥ _Neamen [21-DCT-01 .
;F_Lfrws her-an  MONITOR | ¢ | cs432eko01 | A
g l 5 | I = " ATE 21-0CT-9y ] 1 1

2 i )



1 ? | 6 | S | 4 | 3 1 F]

L 1
File: C326L004.04G|Dwg: MONITOR MODULE - RECEIVERS & CLK REC. SELECTORS | FEV._ A Enon £.F.Nesnan e-h

HEAD$ ~INPUT

HEAD1-RACVD

TERNINATIONS CLK REC. SELECTORS

SA101-8 2605328

% al2 AR 4ALS3S
4

oo v|3S
01 VL&

HEAD #1 NONITOR INPUT
JO1

DATY

{4
ACES) 4

Té
ERAR

Jabutatad
JFERERERE

Jolal
jam

EN

3
a4
GND10 (0B8] 1061

£
gz

f
L

|BE

1751

74AL515

00 ¥ par2
v

o
-
TGUI

EEn
7

ean
=

o
AN O
SEs
no»

|

HEAD2-INPUT

TERMINATIONS
HEAD #2 MONITOR INPUT 5A105-0 265328

» ARH 1 ARM INa AL AR
380 v : 4
FA——" W (4 e B8 |3 LL
Fos——"—XR} ACES) A s 8a
] 0 S e —
737 B — NE

112 Y BX) Bu
N

@ . £ 7l

GND10 {08) _"TDL“, T

00 Y
A {

HEAQ2-ACVD 4ALS15

DAT3

=gz
f:'u

E
IEEE
83

A
5

QAT4

eee
g
Iau

C/A-SLCT [03

[EERE
83

GND10 (08)

MAY 271992

NEROC - MAYSTACK OBSERVATORY
WESTFORD, MA 01686

VLBA RECORDER - LOGIC DIAGRAM
YME CONTROLLER - MONITOR MODWE

wamﬂ RECEIVERS & CLK REC. SELECTORS
7 Nesnan [08-NAY B noore- TE

T Togers ProDET-Ei  MONITOR | € | 543280004 | A
AR -_— R0Q ATE 21-0CY-0s 4

T 7 T 6 T B 4 T 3 I 2 I 1




[ | ? 1 [] { 5 T 4 i 3 1 { 1
File: C326L006.0WG[Owg: MONITOR MODULE - DATA SELECTOR & SYNC DETECTOR | LA £.C.Resnan
VMEDATA [01)
T4ALSS74 F4ALS244
o 2 [0 w0 2 fiag vy 9
I 310 20 T 11a2 1v2 :
530 0 3 143 vz
o8 S READY [08) 1T ohe viEs 0
7 lso sall 3] 242 2v2 NAZM DECODER
5 5] 5=
Bl 7[3 HHaa 2va
i 8D 80 12 SETROTeI 1012a4e ZVAI
R4 GLICH) ik . 53¢ SELECTOA FOA raaLs178
= i 10] 4ALS)
3020 STAT-ROTOLT | [ 1 3220/ DATA EXTRACTOR 4 o 1a
74AL5153 [ 720 2 Al
.gg-; 8 Moo v AT e 2
003 :3; CLK4 9 | % HO2
4 103 OB "1 5 7]
CROUT [05) o _WTEN 14 i cec.pm Data to front pane)
o 200 a2v| 9 QK OATA —H ronitor J3
K] 201 «m--m= ClOCK tO front pane)
G 303 CLOCK DISTRIBUTOR 2 Sync to Tront panel
GN07 (08} 6ND13 o8l N 1] 7 monitor us
SELA
SELB
5T 74AS244 8 cLxa
1A1 1Y1
74AL5574 74aL5244 74ALSBS 142 ave{ie LR
8 ] 2 [0 10l4® NN a3 tv1]18 s 143 173Les &:‘
g1 3 Jao 20 199 (1] T 12 1v2[1E ONEO6 08) 709 7] 344 1v4
€ % 3o %) (%1 123 1vadd e ani3
w© 40 %) (%3 VAR 3 242 2vef
0 50 1 (2 2A1 21 9] 243 2v3
60 60 119 (i} 2A2 2¥2 I 2aa 2valT
o 703 W'_Fm 203 2v3[3 rgd 16
= 60 60 18:148 (8= 2aa 2va|3 S E—< 26 2920
._\.r OE 5 16
3009 2 3209 6N013 (08
SYNC DETECTOR
L10c23 74AL5299
DATA 3 [am aouT)R8 ONEOB (08} S0 asaal?
TR 2Za T1s1  e/oe[13
CRCYAL ] 15 N Bouri® T ? gﬁ c/oc};
-— TCRE=WRTOZT T o S, Yot
o Tion 2 o1 Frof TS
. . o] HIN MouT( 20 oz 62 o/0ohE SA-INPUT
=100 1FLGHL o [8
foy s ™
foe GND9 [08]
E 105
VMEOATA[01) 10
NV
[ 8 Joe . 74ALS574 -
SYNC-PWL
LLEL) TIRZ i ¢ -~
UL ——
ONEOS [08) o€
N3 (08) I WSTI
NEROC - HAYSTACK OBSERVATORY
WESTFORD, MA 01886
VLBA RECORDER - LOGIC DIAGRAN
VYME CONTROLLER - MONITOR WODULE
= X DATA SELECTOR AND SYNC DETECTOR
ICra -
fﬁ. , MONITOR | C | 543280006 | &
) 3TAI4 P AT W
8 I 7 T 6 T S T s T 3 T T 1




7 1 5 1 s \ 4 | 3 i 1

| 2 1
{File; C328v003.0WG|Dwg: MONITOR MODULE - CLOCK RECOVERY TIMING | | A T "“""“"@E%

CLOCK RECOVERY TINING

DATX {DATA IN) X X X X X X X X

CX oLk oun) f f | f | f f f | [ 1 [

DX _[DATA OUT) X X X X X X X X

TIMING RELATIONSHIPS: 1. DELAY OF DATA DUT WITH RESPECT TO DATA IN - UNSPECIFIED
2. DELAY OF CLK OUT WITH RESPECT TO DATA OUT ~ 0 TO 3 NS

MAY 271992

NEROC - HAYSTACK OBSERVATORY
WESTFORD, MA 01886

VLBA RECORDER - TIMING DIAGRAM
VME CONTROLLER - MONITOR MOOULE

B'_";L_.;!i_’}%'i'ﬁ 1-JAN-B CLOCK RECOVERY TIMING
JCrinc AL E. Qers * JAN - o
I gnga VI Tran PI-NAV-] : .
Plerpg 3 E E_ Fogersi10-Nav-| HONITOA C | £54328v003 A
—. YTy ATE 21-0C7-91  _RpttT 83 OF 04
T 7 T 3 T 5 a T 3 T 2 I '



