










































































































































































































































































































































































































































































































































































































































































































































































































































































Model 1630A/D/G-Service Group 8D

8D-30. Clock Generation (see schematic 8D-3)

The Clock Generator consists primarily of a 200 MHz oscillator, dividers, and multiplexers
which select sample rates for the timing analyzer.

The timing clock is selected by the CPU at the multiplexer (U8C). The multiplexer selects 10
MHz, 20 MHz, 40 MHz, 100 MHz, 200 MHz, or the CPU clock. The CPU clock is used fo
Self-Test. The frequency selected by the multiplexer is further divided in the final flip-flop
(USD) and sent to the motherboard and other parts of the timing system.

The Start Synchronizers are two tlip-flops (9C) making up a shift register which allows the
clock to start cleanly.

8D-31. Phase Generation (see schematic 8D-4)

The phase generator uses the timing clock (TCK) to generate four phases which ensure the
proper relationship between different parts of the timing analyzer.

Phase A drives the macrocells.

Phase B drives the address and index clocks, which clock the memory address counter and
the poststore counter, respectively.

Phase C drives the macroceils. The trigger signal from the pattern duration filter is
synchronized to Phase C.

Phase D drives the Write Enable Selector (USH), which writes incoming data samples into
RAM (via LWE1, LWE2). Also clocks the Memory Address Latches (U5K,5L), which
store the current address of the Memory Address Counters when Tracepoint goes
true.

8D-32. Hold/Encoder State Counter (see schematic 8D-4)

This counter performs a dual function.

8D-33. HOLD. At the beginning of a run, the counter counts to 16 before de-activating the
HOLD line. As long as the HOLD line is active, no data is clocked into memory. This clears the
macrocells of old data from past runs, so that only new data is stored.

8D-34. ENCODER. The two least significant counter bits track the macrocell encoders,
which store four bytes at a time in memory. The latched trigger stops the counter. When the

counter is stopped, the CPU reads the code, and uses this and the Memory Address Counter
output to determine exactly where in memory the trigger is stored.
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Figure 8D-9. Memory Write Waveforms--State Mode
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8D-35. CPU Interface (see schematic 8D-5)

8D-36. READ SELECTORS (U3k-4K, U3L-4L). By multiplexing Status, Data, and Address
bits, the Read Selectors allow the CPU to interrogate the timing analyzer. The CPU uses the
address information to load all the timing acquisition memory data into its own RAM on the CPU
board. The tracepoint address and the two encoder bits (ENCO, ENC 1) teil the CPU where to
find tracepoint in acquisition memory. HMEMFUL, another status bit, tells whether all the data
in timing aquisition. memory is valid, in case case of a partial run.

8D-37. MODE SELECT LATCH (USC). The CPU programs some of the analyzer via the
Mode Select Latch. By means of PSO and PS 1, it can select Start, Center, or End Trace. When
HARMD is high, the Timing Analyzer can arm the State Analyzer; when it is low, State arms
Timing. HBNCD sends the trigger from the output of the Pattern Duration Filter to the BNC
connector. HSSEL determines whether the timing board is in the State or Timing mode. HGL
selects Glitch Mode.

8D-38. WRITE STROBE DEMULTIPLEXER (U4D). The CPU writes to the timing analyzer,
providing clocks and enable signals for different analyzer functions, by means of the Write
Strobe Demultiplexer. The following is a list of clocks coming out of the demux:

LPE1,LPE2 Parallel enable signals for the Delay/Poststore Counter.

CPUCK Timing clock from the CPU for PV purposes.

SCK Allows the CPU to abort a run, to generate HRST, or to break the measurement
complete loop for Self-Test.

LMACRST Resets the Memory Address Counter.

PCK Loads the Pattern Duration Selector.

SELCK Programs the sample rate.

HRST Master Reset for the timing analyzer.

LOADCK Loads the index clock to the poststore counter.

READCK Loads the address clock to the memory address counter.

8D-39. STATE MODE. The timing master board can be run in the state mode as a part of the
state analyzer. In this case HSCM (State Clock Master) and HSWM (State Write Master) are
supplied by the state board. Figure 8D-9 shows the relationship between the different
memory write signals in the state mode. Unlike the timing mode, where all block selects are
active at the same time for writing the 32-bit word, only one block select at a time is active in
the state mode.

8D-17
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8C-40. MNEMONICS

The following signals, listed in alphabetical order, are used on the Timing Board. Active high
signals have "H” as the first letter; active low signals have "L”. All signals on the Timing Master
board are ECL. Worst case voltage levels are as follows: LOW = less than -1.50V; HIGH =
greater than -1.10V.

Table 8D-2. Mnemonics

Mnemonic Description

AO0-7 Address outputs from the memory address latches.

ACK | Memory Address counter clock. Increments the address counters.
CPUCK CPU clock. Sample clock during Self-Test.

DO-7 Memory data outputs.

ENCO,1 Two-bit code pointing to the RAM where tracepoint is stored.
GS1 Ground sensing from thé timing probe.

HAO-7 Motherboard address bus.

HABORT Abort. 'Allows a user to stop a run.

HARMD Arm drive. Timing arms State. When low, State arms Timing.

HBNCD BNC drive. Enables pattern trigger to drive BNC output.

HDO-7 Motherboard data bus.

HGL Glitch. Allows glitch detection and triggering on 4 channels.

LBRK Break. Used in Self Test to break the Measurement Complete loop.
LAM

LBM State patterns from Timing Master to State.

LCM

LDM

HGM Glitch trigger (master), from the macrocells.

HMACRD Memory address counter read. Enables MAC read.
HMC Measurement complete. Stops data sampling and storage.

HMSS Macrocell State select. Puts macrocells in the State Mode--with HSSEL puts the
Timing Master board in the state mode. :

HOLD Prevents data storage (MAC counting) until 16 sample clocks pass.

8D-18



Mnemonic
HPHA-D
HPVD
HR/LW
HRST
HSCM
HSSEL
HTPL
HTRIG
HTSEL
ICK

LARM

SELCK
TCK1-3
THR1
LE2
LMACRST
LMCI
LMF
LOADCK
LPE1,2
LSTB
LT™

LWE1,2

Model 1630A/D/G~-Service Group 8D
Table 8D-2. Mnemonics (Cont'd)

Description
Four timing clock phases for different analyzer funtions.
Prestore valid. Enables trigger to occur after minimum prestore.
High read/low write. The CPU either programs or reads analyzer.
Reset. Master reset derived from the CPU.
State clock (master). State sample clock to the macrocells.
State select. With HMSS puts Timing in the State Mode.
Tracepoint latched. Trigger + Delay Latched.
Latched trigger. From the ANDed glitch and pattern triggers.
Timing select. Selects Timing block select mode (all tfue).
Index clock. Increments the delay/poststore counter and the run- status latches.

ARM. Allows the valid timing pattern from the macrocells to pass on to the
pattern duration filter.

Select clock. Allows the CPU to select the sample rate.
Timing sample clock.

Threshold to timing probe.

Macrocell programming enablé.

Memory address counter reset derived from the CPU.
Measurement complete interrupt to the CPU.

Memory full (at least once) from the Wrap-around FF.
Load Clock. The CPU loads the delay/pdststore counter.
Poststore enables. Enable delay/poststore counter for loading.
CPU strobe to read or write to the analyzer.

Valid timing pattern (master), from the macrocells.

Write enables to acquisition RAM, from timing clock (phase D).

8D-19
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Mnemonic
Description

MAO-7

MA?7
MACTC1
MACTC2

PCK
PSO, 1

READCK

SCK

8D-20

Table 8D-2. Mnemonics (Cont'd)

Memory address counter outputs.

Memory address counter output indicating count 128 to the Start/Center/End
Selector.

Memory address counter terminal count (15) from first counter to the
Start/Center/End Selector.

Memory address counter terminal count (255) from second counter to the
Start/Center/End Selector.

Pattern clock. Clocks the pattern duration selector.
Selects poststore decoded states for Start/Center/End.

Read clock. Increments the memory address counter each time the CPU reads
memory.

Stop clock. Aliows the CPU to abort or break operation.
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Figure 8D-12. Timing Master Schematic (2 of 5)

8D-25



Model 1630A/D/G-Service Group 8D

L e o

HHR B T

RP13
. I XEXEKBEXE

B

re23
llllll!ll'

of

e oo ]

1Dul
4F L)
@ 4G
oLy W10 .
L o
. .
HH}

[ ]
J1

SF SG ¢e

oLy

ORP1Y ¢

RP1S
HEEEERBEY

EI

o ecocccoce
ee00cccccee
oo eoe |
. oo &F oo
®e% :: XUSE ::
o pap MP1 ....-
. . oo
. oo
XYY Y]

=559

0000 CGOSS

R XXX E YN NN NN N )
[ ] [ XX ] °

e L X ]

O. e aF [ X ]
s w3tk

P MP1T @ oo

[ X ] eoe

0000 OOGOIOOODO

HeooO0OOGOS

RP'&
| EEZXEEEX X |

1.
£
7
41
102

q
° 21 24
135 108
L
' E )
L
17'6

016 016

RP|1 RP‘ 2
l )
RP‘ 7
RP‘S ®
2
; 3 v 4
4 b 4
L 6J y 6K BL
4 b
'022 422 ¢ w22 w22
4
4 b
]
y p
b b
4
[ 'l
pcus ¢ RP20

8K eL
L 422
422 .

#-0-0-¢
aaen

100 0000SC00000000000000000000000000000000000000000000
(X J

93| 00000000000000000000000000000000000000000000000001

8D-26

Figure 8D-11. Timing Master Component Locator




NOTES | & 2 IC DEVICE
ON TIMING MASTER BOARD 01630-66506, GATES U7D Aand U7D D TIMING MASTER BOARD
ARE SWAPPED. THESE ARE THE CIRCUITS ON THAT BOARD: POWER CONNECTIONS j CLOCK GENERATION/SELECTION
NOTE I: SUPPLY PIN NO. IC GROUP 5 @cpucx
STATUS LATCH w2i-4 HRUN
xccézgn:; 1 U6R-6D, 7R-7D, | ECL w 15-3  HMSS
USC-9 13 ng———~_ !5 USE-6 vec2(gnd) as 8B-8D, 9C-9E, 9G 5 —— v o LBRK
|12 u7D 9 :g 10 E:; w 1-8  HABORT
usc-i0 , NC I 1; c3 - 22-4
NC —————51 o]
5 @SCK 12 ¢g w22-2
w22-3
! D7 3 _] use r 2 " w225
NOTE 2: {3/ 15—
9 3/4D 13 11 w22-10
4/50 23 -
4 | 14 3/50 20 15 y22-9
U8D-7 —— I ECL
2
u7D u7D-7 SELCK 9 FF
usbD-9 —5N I 5 @ c
ueD
SAMPLE RATE Do 5—] E?
PROGRAMMING [ 01 615 s
NOTE 3 | Do oy LA
OSCILLATOR CIRCUIT FOR TIMING MASTER BOARD 01630-66524. D4 11 [D’ g 14 200MH2Z
DS 12 1o 5118 .
| m
—5.2V Q
4 RESISTOR PACK DESCRIPTIONS: | o U 27
ca5
8.81uUr 8 c28 SEE RP VALUE TABLE FOR p/o 11 VBB o 4 2
XX, = MORE ORMAT UBA ECL
: % 4( I PING ;:ESISTION | l R12 5 |UBA >3 w?21-6_ 200MHZ
USB RESTSTOR PACK NLMBER (RP) T 4 ne
ECL LINE BEING PULLED DOWN UF s O Rg TPt
1 NG TTL LINE BEING PULLED P | ne 23 / 15 e ik 200MHZ _
2 1 ne —120s B 5l 15 we1-3 :
> 200 MHZ 3T W :;’ D ~
'§|7 OSCILLATOR [ WA RP# |RESISTOR | PoweER [voLThRGE i Y L
5 Y VALUE PIN v —317 L w2i-5
E A'A'A' U7A -
? """ :ogu lw X 9 1 -2.4
8 WA 198
b Wy ?-13
9 1]
A 15-17
181 19-23
14,18 180 X 4 P,4,6,8] -2.4 [
SEE NOTE 3

PARTS ON THIS SCHEMATIC

UeR-6D,7R-2D, Y1
usp-8D,8C-9¢€,9G RP1,4,8,13,15,

C25-30,37 21-23,2?
L1-3




Model 1630,

1
130 ——
v N wees
15 NC

12 . u7D 3 wer-7
A CLOCK SEENOTE 2
SELECTOR
ECL
Iv 2 , MUX
5|, EcL 2 w232 s 1%, 0
NC —2 s tpal
7 10 7
0 2
ne
QEC NC —2DN EN
Ne —H R 3
u7A . veo [
w 13-7 NC — 2
200MRZ 4|,
100MHZ 3
w121 g Ect 15 w234 soMHz 11 |3 o 18 wai-7 IV 2
1], 20wHz__ 12 |, - -
11 10MHZ 13 5 L 2 5 2 w?271-6 13
9] 21 be 1a |5 12| ECL 15 go1-2 | NS 0 Ne NC—315S 0 vee 45
NC — X 7 - T D D
Ne 1307 k14 1] W 6 12
e TIMING CLOCK | T he 2] 5] 21 pe o 9] =t pe
oIV 2 13-10 SELECTOR 13 2 pC y ve 41 o3 w27-8 T 53 w2rss '
v ECL ne —2n o SN U8B uso USE 14
uss 11
, MUX
0
9 b Ao— -
10, ("7 ~
- 12 ~
e Ne —2 I e START SYNCHRONIZERS | 056
Ne —2's NC
i5 w21-3 ; 0 6 _i usc /
NC —1 ECL NC 0
9] 21 pc 12 15 w2i-10 5
NC —ds NC —— 1
ne —Ha 101, 4 s s,
14 wg21-5 u78 11 200MHZ__ 3 )
NC 9121 be 100MHZ 1; 3 o 3 v 27-9 amv 2 ' Ese
13 14 v 23-9 40MHZ 1
NC R 5 ECL ECL -
u7B 20MHZ 13 | o y NP 5 —2 e ne 221 ¢ o115 w27-3 5 ———\ /
10MHZ__ 14 12 15 w27-10 7 10 uee 2
2 CTR DIV 16 7 NC —o [ 0 110 .
p——
A ( g* ‘z E '; ne 1t 0 NC =515 Fc e 3121 pe Il 4 \
DIV § w58 "o CTo1s L4 w oS 9] 21 Fc O NI 2N Kl sht4 wer-a 7 — EcL
"3 » P v 1315 L usc u9D uge )3 . 5
NC D 64 4 ugc LN 7
D1,2, 44/1,3C5 U770 e w212
] o [ 5 /
7 3
NC 501019
NC 13 ERETY: 1: SEE NOTE |
NC 801 B
NC (5031 o }——NC
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EE s o 1 0], NC 51 6 12
usB TIMING CLOCK ne —11 921 FC ne — 2 |>C
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ECL NC —=R T P———NnC U9E 14
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Figure 8D-12. Timing Master Schematic (3 of 5)
8D-27



Model 1630A/D/G-Service Group 8D

<o ° °

[ ]
J1

[

@ 1w ®
o016
L]

E EEREZHRERZR @

RP2
cu cs|calcy o
[ ° 24 2L L]
109 018
a ‘ ‘ L) Ll
L] .. hd .... ..
‘ L)
rP3 b RPY RPS
ST REEEE rrs S,
. . (] =
® ® aF 3K aL
L] e 174
, s ] . H11 17 °
<
BE L3gi i
rP7 RP10 *
E « ° )
LJ
“C 4D .. YE o WF L] L] 4L
[ I ) 161 4K Qo .
176 H11 oLy 17w ] L]
[ ] ° 174
9@ cas N . .
(] (] @
L] L)
s
* RP12 o*
. . [IEEXXXIND | E
L ]
sc R so * * sF .« 95
. . SE [
178 102 o H11 oLY 133
L]
! E
SRPTW
P L]
%o, . RP17
RP13 . RP16
-'
L L q
! i1 | {
61 L By ¢ 6K ¢ 6L
L L L q
w22 ¢ w22 ¢ 422 ¢ 422
o 4 L L
o 9 ¢ <
q 3 P 4
[ ® * 4 [
1@ 9 ¢ E< P
s ¢ 4
1l ® L] ¢ JI
7A E 9 RP20
H131 IEEENEERKEX] EEXEXXEEEXD
. ¢,
E 3
L]
4 4
. M . . < <
iy ot o o o § o o
- L) . 4 L] q 422
. O. @ 422 ¢ “22 ¢ u22 ¢ L]
. [ ] N ° L [ [
H131 : :
L p L
. L @‘ :
4 4 ; 4 H
L
s . [ < 1
[[m:l@ RP pcea
o eeawifhwn s axxznn] XixaxIE3
L] o L)
® L]
* @ E aJ lJ K oL
. L]
E % \ b ° 016 016
@ 138 . .
L]
L]
. . o o
oo .« ° i¥srrn
l Y ) «* -cs7
L] L]
C84 cas E [} L]
o o] , .
L]
100 0 0UPP00000000000000000000bR0cbbocbGRRIRG0O0REREGRGG |2 - *
B 3 : = ' ' p1 e ®
33| $000000000000000000000000800000000000060000s8000008 | ¢
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RESISTOR PACK DESCRIPTIONS:

IC DEVICE
POWER CONNECTIONS

SUPPLY PIN NO. IC GROUP
Veel(gnd) 1 U2H, 3€,3H, 31,
Vec2(gnd) 16 4H,5H,51,57,
Vee(-5.2) 8 SH

SEE RP VALUE TABLE FOR
MORE INFORMATION

ECL LINE BEING PULLED DOWN

i PIN# OF RESISTOR PACK
RESISTOR PACK NUMBER (RP)

TTL LINE BEING PULLED UP

2 AAA l
3
4 RP¢ | RESISTOR | POWER | voLTRGE
5 A ~ VALUE PIN
6 aan
2 v 1,2, |1#@ X 9 1 -2.4
3 vy 4 N 5 .
- My 7-13,

M 15-1?
10 AW 19-23

14,18 | 100 X 4 |2,4,6,8 -2.4

PARTS ON THIS SCHEMATIC

U2H, 3€,3H, 31, 4H,
USH-J, SH
C64,65,37

P1

RP1,2,4,7-11,18,
17,24,26,28

P/0 TIMING MASTER BOARD
PHASE GENERATION

! 5 @HTRIG

| 5 @LBDW

w28-8 HTSEL

3 (ag TCK3
I

5 (28 HRST

3 (ag HSSEL
|

2 (a1 HMC

10

LBRK

11

3 (48 ABORT

USE\M wi-9
-

PHASE A
- ECL
¥ B8-4 12 S 5 15 LPHA
10 D
NG 11 HPHA
g | 21 FC
13 A 6\14
U4H
-
NC -
HPHB . w1-7
ABORT FF
ECL
12 5 5 15
10 0
11
9 | 21 pC
ve -2
13 A 6\14
u2H
a
—
%)
P/0 P1




Model 1630

HOLD/ENCODER STATE

COUNTER
™ Gcim DIV 16 ECL
SL.._ R o '8-2 iS S 6 "LE)NC
VH M2 CT=15 J
13 64 g K 14 11-9
51,2, 4+/1, 3C5 R UK O v
vst [ HOLD FF
7 3 w 4-8
NC ———3{50 01 51— 105
NC ———g 150 111 3 b A 4 [
NC —— {80 21 % 3 NC
NG ——=1{BD0 131 % }————NC
HTSEL
TCK3
HRST
HSSEL
LPHA v 9-9
HPHA w 24-4
PHASE C
PHASE B o0
5 2 LPHC v 8-6
5 g ECL 5| 2 wii-8 7 g 0
72 S Ne B HPHC w 24-3
NG — 3 ::Izi ¢ ECL
9| 2t }>c R 5 3 12 5| 15 , wi1-3 | LPHD
4 I'n o3 USH T
U4H NC 11
PHASE 9] 21 ]>C WRITE ENABLE SELECT
GENERATION HSSEL 13 514 | wes-7 | HPHD 5
USH 4j ~ 3  w26-3
NC 51 USH
_ PHASE D NC \ R
6 )
0R PHD STATE
13
1ej ~ 14 w17-4
NC 3 UgH 6)
NC 15 w7-3 6 6
1 \3  wi16-5 | 4
10 | ;| UsE st g 3
L 5%
\
5 (51 |READ=CK !

11
LPHB LPHB 10\ ys1 2
g
5 (52 JL0AD-CK

(__|HSWM

Figure 8D-12. Timii
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HOLD/ENCODER STATE
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12 s(im DIV 16 EcL
L——n g 12 S o 15 ¢
5 _ 4 wB-2 10
VH——E::g CT=15% g \CJ:
12 G4 vH %b K 14 11-9 HOLD
>1, 2, 4+4/1, 3C5 R UH O A 4 34 )2
] owr [ HOLD FF
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9 2 w 10-9
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NC 1 1o0 21 ey NC 55 )5
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LPHA (2 N\ 5
HPHA ("7
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ECL -
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‘ ECL _
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11
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6 )
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13
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Figure 8D-12. Timing Master Schematic (4 of 5)
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NOTE |

ARARARN

RESISTOR PACK DESCRIPTIONS:

I1C DEVICE
POWER CONNECTIONS

SUPPLY PIN NO. IC GROUP
Vecl (gnd) 1 u2J,3D,3K, 3L,
Veec2(gnd) 16 4D,471,4K, 4L,
Vee(-5.2) 8 5C,SD, SF

ECL LINE BEING PULLED DOWN
TTL LINE BEING PULLED UP

v _ SEE RP VALUE TABLE FOR
MORE INFORMATION
. PIN# OF RESISTOR PACK
RESISTOR PACK NUMBER (RP)

2 AAA, l

3 A'A'A'

4 RP# |RESISTOR | POWER | vOLTRGE

s VALUE PIN

s J'A'AT

2 vy 1'2’ 188 X 9 1 —2.4
MY 4,5,

8 Ay 7-13,

S 1 Wy 15-17

7Y WA 19-23
Wr 14,18 ] 100 X 4 [2,4,6,8 —2.4

PARTS ON THIS SCHEMATIC

UeJ,3D,3K,3L,4D0,
U41, 4K, 4L ,5C
Ci-3,8,18-24,31-36,
38-63,66,67

P1

R6,13
RFP2,4,5,7,108,11,
13,22,24,26,28

P/0 TIMING MASTER BOARD
CPU INTERFACE

HA4
HAS

- 8
1 (17 Yo7 .,
1 (18 Y202 8
| 7
5 ~ 2 w5-7
5 UF T .
N 12T 15w 28-10 4 NC
| USD
13 9
NC
13
12 15w 2-10
5 11 R13
| NC UsF 3 1K
UaD 2 w 24-5 10 14 _
4 " ) :_'VV\/— 5.2 4
58
| 300PF
4
i
|
1
4
‘V_——‘
HA2
HA3
2

A

64

-2.4
C1, 3, 11, 13, 17, 19,

= DLLLLO VOUULLLULULULLLOL UL + 33UF 42, 47, 49-51, 57, 6(
+
=la o zzzzzz =2 ZZZZZZZZ22Z2ZZ2222 22 5 J01UF
ploglal 2232
1 =1 S E B BRI B
___'J\/\_/\J\J\/\/\J - - -




Model 1630/

ECL
W g c FF
AN N\
_1 usc J—
4 4 ECL ECL HDO 519 12 w4-6
Y z
y HD1 6 3 v a7
MUX MUX D T
HAD 1o\, o HAO 7 Loy e HD2 7} > v 13-8 1
HA1 9 1}A—3— ( HAY 9 1}AT HD3 10 13 ¥ 13-6
% D [
HD4 1 5114 wii-5
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Model 1630A/D/G-Service Group 8E

SERVICE GROUP 8E
TIMING SLAVE

8E-1. INTRODUCTION

8E-2. GENERAL. The optional Timing Slave board is similar to the Timing Master board in
that it contains two macrocells, 1K x 8 RAM, a memory address counter, and clock phasing
circuitry. Unlike the master board it does not contain a clock generator, and must receive its
clock from either the Timing Master or State Master.

The valid timing or glitch pattern signals from the slave macrocells go to the Timing Master,
where they are ANDed with timing and glitch pattern signals from the master macrocells. In the
State Mode, the pattern signals from the timing boards are ANDed on the state board with the
state pattern signals. '

Table 8E-1. Timing Master and Slave Board Comparisons

TIMING MASTER BOARD TIMING SLAVE BOARD
Pod Interface (8-bit) Pod Interface (8-bit)
Macrocells (2) Macrocelis (2)
Acquisition RAM (1K x 8) Acquisition RAM (1K x 8)

Pattern Duration Filter

Delay/Poststore Counter

Clock Generation

Clock Selection

Clock Phasing Clock Phasing

8E-3. STATE MODE. With the optional slave board and its pod, timing width is increased to
16 channels. The timing slave board may also be used with the master timing board in the
State Mode as an extension to the state analyzer, effectively increasing the width of state
analysis to 43 bits.

When the 35-bit State/8-bit Timing combination is chosen in the format specification, only the
timing slave board can be used with the state board for 35-bit state analysis. This is because
only the timing master board has the pattern duration and clock circuitry needed for timing
analysis.

In the State Mode the macrocells perform the same function as pattern recognition circuitry on
the state board: both the master and slave board send a pattern bit for each of the four
possible patterns that can be specified in state analysis. The two bits from master and slave
for each pattern are ANDed on the state board.

8E-4. MEMORY ADDRESS COUNTER. The slave board’'s memory address counter is the
same as that on the timing master board: An 8-bit counter selects one of 256 8-bit locations
in a block of RAM; and a Block Selector chooses one of four 256-blocks.

8E-1
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8E-5. GLITCH MODE. As with master timing, glitches may be specified for detection or
triggering on four of the eight timing slave board channels.

8E-6. CLOCK PHASING. A ring counter driven by the master timing board clock generates
the four phases needed to synchronize the different functions on the board. For example,
write—-enable pulses for the memory are synchronized to phase "D” of the generator when the
timing analyzer is in the timing mode. When the timing analyzeris being run as an adjunct of the
state analyzer, the write-enable pulses are synchronized to a state control signal. The
memory address clock is derived from Phase B. Phases A and C are sent to the macrocells.
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8E-7. MNEMONICS.

The following signals, listed in alphabetical order, are used on the State Board.

Active high

signals have "H” as the first letter; active low signhals have "L”. All signals on the Timing and
State boards are ECL. Worst case voltage levels are as follows: LOW = less than -1.50V;
HIGH = greater than -1.10V.

Mnemonic
ACK
BSO-3
GS1
HAO-5
HBRS
HDO-7
HGL
HGS
HMSS
HOLD
HPHA-D
HR/LW
HRST
HSCS
HSWS
HTSEL
LAS
LBS
LCS
LDS

LE2

LSTB

Table 8E -2. Mnemonics

Description
Address Clock. Increments memory address counter.
Block Select. Selects a block of RAM for reads or writes.
Ground Sense. Reference ground from user system.
Motherboard address bus.
Break Reset. Sets BSO high and other Block Selects low.
Motherboard data bus.
Glitch. Sets the glitch mode on four slave channels.
Glitch Slave. Glitch trigger from slave board to master.
Macrocell State Select. Selects the State mode for slave.
Prevents data storage (MAC counting) until after 16 clocks.
Four timing clock phases for different analyzer functions.
High read/low write. The CPU programs or reads status.

Reset. Resets the memory address counter.

State Clock Slave. State clock to macrocells in State Mode.

State Write Slave. State write enable to RAM in State Mode.

Timing Select. Enables the block selector.

Patterns from the macrocells when in the State Mode.

Enable line to the macrocelis.

Strobe. CPU strobe for reading and writing to timing slave.
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Table 8E -2. Mnemonics (Contd)

Mnemonic Description
LTS Valid Timing Pattern. From siave macrocells to master board.

LWE1-2 Write Enable. Write enables to acquisition RAM.

MAO-7 Memory Address. Memory Address Counter lines to RAM.
LTCK, Timing Clock. From motherboard.
HTCK

TCK1
TCK2 } Timing Clocks derived from LTCK and HTCK.
TCK3

THR 1 Threshold to the pod from the CPU board

8E-4
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SERVICE GROUP 8F
STATE SLAVE

8F-1. INTRODUCTION

The optional state slave board adds thirty channels of state data to the 1630A. A 1630D can
be upgraded to replace eight timing/state channels with thirty state channels. The 1630G thus
provides fifty~seven state channels and eight timing/state channels.

The State Slave board adds state count and time count for state listings. It also provides

non-volatile memory for storing instrument setup and microprocessor program disassemblers.

Table 8F-1. Master and Slave State Board Comparison

STATE MASTER BOARD STATE SLAVE BOARD
Three Data Clock Inputs

27 Data Inputs 30 Data Inputs
Acquisition RAM (1K x 28) Acquisition RAM (1K x 32)
Pattern RAM Pattern RAM

Measurement Control Circuitry
Data Clock Processing
State and Time Counter
Two Threshold Circuits
EEPROM Memory for CPU

8F-2. STATE SLAVE BLOCK DIAGRAM (see Figure 8-1)

POD INTERFACE. Input data from up to three 10-bit pods is taken at the user’'s sample rate.

ACQUISITION MEMORY. The width of the acquisition memory is 32 bits. Thirty bits are used
for data from the system under test and two bits are used to send the condition of two flags
to the 1630 microprocessor.

MEMORY ADDRESS COUNTER. Holds the address of the next location in acquisition memory
to be filled. This counter also addresses the time interval RAM.

PATTERN RECOGNITION RAM. Input width is 32 bits and output width is 4 bits. Two of the
input bits are unused. The CPU pre-loads the RAM, so that a particular 30-bit data pattern will
address a 4-bit word corresponding to one of the four specified patterns.

GRAY CODE COUNTER. The Gray Code Counter is a 20-bit counter used to count stored
states, time intervals, or the number of occurrences of a particula event over a period of time.
It has a 20-bit gray code output.

COUNTER RAM. This RAM stores the output of the Gray Code Counter. Both time counts and
state counts are stored, depending on the instrument setup.

8F-1
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ADDRESS DECODERS. The address decoders, two in the control circuitry and one in the
EEPROM circuitry, split the available addressing into two sections, one for the primarily ECL
control circuitry and the other for the primarily TTL EEPROM circuitry. Further decoding
controls latching of data onto and off of the microprocessor data bus.

25 MHZ OSCILLATOR. The 25 MHz oscillator clocks the Gray Code Counter. The 25 MHz
signal is also used to synchronize other control signals for the counter.

CONTROL CIRCUITRY. The control circuitry provides the various control lines and clocks.

THRESHOLD CIRCUITRY. The threshold circuitry provides threshold to pods 6 and 7. Ground
sense lines provide the ground level of the system under test.

EEPROM CIRCUITRY. EEPROM memory is used to store the inverse assembler data loaded
from tape or disc. It is also used to store instrument setups. Only the microprocessor has
access to EEPROM. None of the storage space is used for data from this board.

EEPROM is a non-volitile memory that operates on TTL levels, therefore requires the
accompanying buffers and translators. An address counter is also included.
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8F-3. THEORY OF OPERATION

8F-4. Data Acquisition Interface (see schematic 8F-1)

Three pods (5, 6, 7) each supply ten channels to the line receivers. The ten channels from
each pod go from line receivers into 4-bit counters, (U2B-U2l). The counters work as data
sample latches during a run and as address counters for programming Pattern Recognition
RAM before a run. SLM selects either the latch mode or counter mode. It is low in the latch
mode. SLCLK clocks data through the latches in the run mode and toggles the counters to
address the pattern rams when the microprocessor is loading patterns. HSLR resets the
counter/latch with a high.

The CPU board supplies ground sensing and precision threshold for pod 5. Pods 6and 7
thresholds are provided by circuitry on this board (schematic 8F-5).

8F-5. Acquisition and Pattern Memory (see schematic 8F-2)

8F-6. ACQUISITION MEMORY. The acquisition RAM is organized as 32 bits wide by 1024
words deep--30 bits for data storage, with 2 bits used to send the condition of two flags to
the microprocessor. The 30 data channels are written into memory in parallel. During an
acquisition cycle all four select lines (LARS1-4) are pulled low. The write enble line (LARWE)
is also pulled low. When a qualified state is present on the data lines LARWE is put high, the
memory address counter is incremented and LARWE put low again.

To read data from RAM, LARWE is put high and the select lines select RAM pairs to output
eight-bit data on to the bus.

8F-7. MEMORY ADDRESS COUNTER. The Memory Address Counter consists of three 4-bit
counters, of which ten bits are used. It addresses both the acquisition RAM and the counter
RAM (schematic 8F-4). HMACR is the reset line and MACCLK:is the clock.

8F-8. PATTERN RECOGNITION RAM. Pattern Recognition RAM consists of four 256 x 4 ECL
RAM ICs connected in parallel, allowing an addressing width of 32 bits. Input width is 30
bits--two of the address lines do not carry data. Output width is 4 bits. The 30-bit incoming
sample from the data pods addresses Pattern Recognition RAM. -The four bits from each RAM
location go out over the pattern lines, LAS-LDS, to the State Master board where they are
ANDed with pattern lines from the State Master board and Timing board.

Before a run, the CPU pre-loads each 4-bit RAM location. The locations are addressed by the
sample latches working in the counter mode. During a run, when a RAM location is addressed
by the incoming sample, its four bits are output on the four pattern iines A-D. When one or
more of these four bits is low, the corresponding pattern line may be driven low. A 30-bit
incoming data sample that forms a pre-specified pattern of highs, lows, and don’t-cares will
address one of those RAM locations that was pre-loaded with at least one low.

For example, if the eight input sample bits to a single RAM chip are 00000000, then the first

location will be addressed. If the four bits stored in that location are 1100, then pattern output
lines A and B—--corresponding to the two lows-~-from that RAM will try to go low.
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However, each of the four output bits from each pattern RAM are ECL wire-ANDed. (ECL
outputs may be connected together like open—-collector TTL outputs.) Thus, a pattern line can
be active only when all four RAMs have a low on the same output.

As shown in figure 8C-3, four pattern lines also come into the State Master board from the
Timing Master board. (The State Slave board takes the place of the Timing Slave board.)
When the Timing Master board is in the state mode, the macrocells act like pattern recognition
RAM. The pattern lines from the Timing Master and State Slave boards are gate-ANDed, then
wire-ANDed with the four State Master pattern lines. Thus, for a single pattern line to be
driven low, the Timing Master and State Slave boards and all four RAM chips on the State
Master board must agree. (When the timing board is not in the state mode, its pattern lines will
be low).

iIf more than one of the pattern lines are low at the same time, the sequencer will select the one
required for the next analyzer state, according to the trace specification.

8F -9. Acquisition and Counter Control (see schematic 8F-3)

This circuitry provides control for most of the ECL circuitry on the board. the Address
Decoders and Control Data Latches allow the CPU to control measurements. A 25 MHz
oscillator is used as a time reference for timing measurements. The Reset Flip—Flops are used
to reset the Gray Code Counter. -

8F-10. ADDRESS DECODERS. The Address Decoders (here and on schematic 8F-5) split the
16 available addresses into two groups of eight, one group for ECL control and one for TTL
control. The eight low order addresses of the two groups are decoded here by U8SN and U8M.
LTTL, from U8N pin 11, is used to select the TTL group on schematic 8F-5. The outputs of
U8M control output of acquisition data onto the bus (HADE), writing of data into pattern RAM
(LPRWE 1,2), and latching of data into the control circuitry.

8F-11. CONTROL DATA LATCHES. These latches control configuration of the circuitry for
making the specific measurements. Performance and operation verification signals are ailso
outputs into the control circuitry.

8F-12. 25 MHZ OSCILLATOR. The 25 MHz Oscillator clocks the Gray Code Counter
(schematic 8F-4) in the time count mode. The oscillator is also used to synchronize part of
the counter reset circuit.

8F-13. TIME COUNT CLOCKING. The 25 MHz path through the control circuitry is from U8l
pin 6, through U7I pins 7 and 3, and U8l pins 5 and 3 onto the GCCCLK line. A high at U5M pin
14 will disable the oscillator so that the CPU can clock the counter for test purposes.

The 25 MHz signal is gated by U8K pin 2. A high on the set input, pin 5, inhibits the 25 MHz with

the resulting low at pin 2. When the set is removed, the clock signal at pin 6 will synchronize
the return of pin 2 to a high level so that only complete clock pulses will be gated.
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8F-14. STATE COUNT CLOCKING. When the counter is used to count states the 25 MHz
line, GCCCLK, is put high by USL pin 13. The GCCSI line, which must be high for 25 MHz
clocking, is now used as a clock. The source of the clock is HSCS which is derived on the
State Master board. Forms of it are used there to clock data and address counters.

8F-15. GRAY CODE COUNTER RESET. Five flip-flops synchronize the reset of the Gray
Code Counter. U7KA catches the overflow from the MSB of the counter when the count has
reached about 350K. U7LA synchronizes the output of U7KA with the control system The
output from pin 2is also used to flag the CPU that the counter is resetting (HCRF). U7LB
resets the counter after a qualified state has been stored. U7MA/B sequence the reset of the
counter. The output of U7MA is also used to reset the reset flip-fiops.

8F-16. Gray Code Counter and Memory (see schematic 8F-4)

8F-17. GRAY CODE COUNTER. The Gray Code Counter is a 20-bit counter with a 17-bit
mantissa (bits 0-16) and 3-bit exponent (bits 17-18). The CPU uses algorithms to convert
the gray code to the count figure.

U4M and Q1 are a power supply which provides -3.25V +/-3%. US8L is part of the reset
circuit. The reset signal HGCCR resets the counter. U8L provides a complementary signal
that is delayed by C64. The delayed signal terminates reset at pins 34 and 35.

8F-18. COUNTER RAM. The Counter RAM is addressed by the Memory Address Counter
(schematic 8F-2). A count can be stored for each valid state stored. LCRS1-3 gate the
RAMs and allow them to be read onto the data bus eight bits at a time. LCRWE is the write
enable. It goes high at the termination of write when the valid state has been stored.

8F-19. EEPROM and Threshold Circuitry (see schematic 8F-5)

The Electrically Erasable PROM is used by the CPU for storage of one instrument setup and
storage of inverse assemblers written to the 1630G from disc or tape.

8F-20. ADDRESS DECODER. The address decoder decodes the eight high order addresses
alloted to the state slave board. The LTTL signal, decoded in USN (schematic 8F-3), allows
decoding of HAO-2 by U7C. The decoded signals primarily control latching of data into and out
of EEPROM and latching of data into the Threshold DACs. Two lines clock and reset the
Address Counter. '

U6L is part of a board identifier. The CPU does a read from address hex 10 which outputs,
through U6L, a hex 20 onto the data bus. That identifies this board as a state slave. The CPU
therefore knows the configuration of the instrument.

8F-21. ELECTRICALLY ERASABLE PROM. The EEPROM is controlled very much like a
comparable CMOS RAM. However, it is non-volitile but can be erased by writing over data
previously stored. CPU data is converted to TTL from the ECL on the data bus. It is latched
onto a bus connecting all EEPROMS. The EEPROMs have inputs that also serve as outputs but
are shown separately on the schematic.
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When the EEPROMS are read, the data is gated onto the data bus by U7G. The pull-ups on the
output of U7G provide additional drive to the TTL—~-ECL converters. This ensures that when
the data buffer is disabled and has high outputs the TTL-ECL inputs will be high enough to
ensure low outputs. This allows other devices to drive the bus.

8F-22. ADDRESS COUNTER. The Address Counter consists of three 4-bit counters of
which 11 bits are used. A fourth counter is connected but not used. The counter is clocked
and reset by the CPU.

8F-23. MASTER RESET. The Master Reset holds off the write circuitry from the EEPROMS
when the power supply voltage is out of tolerance. All outputs of U7E are low in the reset
mode. U7D functions only as an inverter to keep the control inputs of the EEPROMS high to
prevent writing erroneous data upon power-up.

8F-24. THRESHOLD CIRCUITRY. The Threshold DACs are programmed by the data bus to
provide a current level proportionate to the thresiiold level required. The current level is
converted to a voltage level by U6B. The ground sense lines compensate the threshold for
differences in ground level in the target system.
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8F-25. MNEMONICS.

The following signals, listed in alphabetical order, are used on the State Board. Active high
signals have "H” as the first letter; active low signals have "L".

Mnemonic

Do-7

GCCCLK

GCCsI

GS5,6
HAO-5
H/LACK

HADE

HCRF

HDO-7
HGCCOF
HGCCR

HGCCT

HMACR
HSCS

HSLR

HSWS

LARS1-4

Table 8F -2. Mnemonics

Description
Data from counter RAM.

GRAY CODE COUNTER CLOCK/Enable. Clocks the Gray Code Counter in the
time count mode. Must be high to enable state count clock, GCCSI.

GRAY CODE COUNTER STATE INCREMENT/Enable. Clocks the Gray Code
Counter in the state count mode. Must be high to enable time count.

GROUND SENSE. Ground level voltage sense from target system.
CPU Address Bus from 1630 CPU board.
Address Clock. Increments memory address counter.

ACQUISITION DATA ENABLE. Enable for acquisition RAM data onto system data
bus.

COUNTER RESET FLAG. Flags the 1630 CPU when the Gray Code Counter is
resetting.

1630 System Data B to CPU board.
GRAY CODE COUNTER O'VERFLOW.
GRAY CODE COUNTER RESET. Positive edge initiates counter reset.

GRAY CODE COUNTER TEST. During performance verification is used to divide
the counter into two 10-bit sections for taster testing.

MEMORY ADDRESS COUNTER RESET.
State Clock Slave. State clock for State Mode.

SAMPLE LATCH RESET. Resets the Data Sample Latch/Pattern Programming
Counters.

State Write Slave. State write enable to RAM in State Mode.

ACQUISITION RAM SELECT. Select acquisition RAM pairs. All lines go low during
data run. Enables RAM pairs during reads onto the system data bus.
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Mnemonic

LAS
LBS
LCS
LDS

LARWE
LCRS1-3
LCRWE
LCRZF
LPRWE 1,2

LSTB
LTTL
MAO-9
MACCLK
SDO0-31

SLCLK

SLM

THRS,6

8F-10

Table 8F-2. Mnemonics (Contd)
Description

Patterns from the Pattern Recognition RAM.

ACQUISITION RAM WRITE ENABLE. Low during an acquisition run. Goes high
when data on input lines is valid so data is stored. Put low to read data onto
system data bus.

COUNTER RAM SELECT. Selects Counter RAM pairs to read data onto the
system data bus.

COUNTER RAM WRITE ENABLE. Enables write to Counter RAM. Low-to-high
edge terminates write when counter data is valid.

COUNTER RAM ZERO FLAG. When set, tells the CPU that the contents of the
Counter RAM is to be interpreted as zero.

PATTERN RAM WRITE ENABLE. Allows writing of pattern data from CPU into
Pattern RAM.

Strobe. CPU strobe for reading and writing to slave boardé.

Decoded address that selects TTL circuitry for addressing.

MEMORY ADDRESS. Addressing bus for Acquisition RAM and Counter RAM.
MEMORY ADDRESS COUNTER CLOCK. Clocks Memory Address Counter during
acquisition using clock derived from target system. CPU clocks counter during

read from RAM.

SAMPLE DATA. Data from target system that has been latched for use by
Acquisition RAM and Pattern RAM.

SAMPLE LATCH CLOCK. Clock derived from target system during run mode.
CPU clocks latch/counters during programming mode for Pattern RAM.

SAMPLE LATCH MODE. Selects latch or count mode for latch/counters.

THRESHOLD. Threshold voltage for Pods 6 and 7.
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RESISTOR PACK DESCRIPTIONS:

IC

DEVICE
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SEE RP VALUE TABLE FOR
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x -
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RESISTOR PRCK NUMBER (RP)
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LINE BEING PULLED DOWN
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APPENDIX A
1630A/D
REPAIR AND VERIFICATION PROCEDURES

A-1. INTRODUCTION

This section consists of the Operation, Guided Probe, and Calibration tests that are
downloaded into the 1830A/D via a controller. Operation Verification tests determine which
subsystem is faulty (CPU or Acquisition). Guided Probe tests determine which node is bad in
the faulty subsystem. The remaining tests are used for Timing and State calibration
adjustments in Section V (Adjustments) of this manual. Note that all tests are stored on one
tape and are written in BASIC.

Note: For complete Performance Testing of the 1630A/D, perform the Operation Verification
Tests in this Appendix, the Parametric Verification Tests in the ET 19776 Manual, and the
Timing and State calibration adjustments in Section V of this manual.

A-2. GUIDED PROBE TROUBLESHOOTING - GENERAL
INFORMATION

The main program allows either Operation Verification or Guided Probing on the subsystem
level. System verification is accomplished by executing Operation Verification tests on the
CPU and Acquisition subsystems. In the Operation Verification mode, the actual tests are
downloaded into the 1630A/D under test over HP-IB from the controller. The controller then
instructs the 1630A/D to begin execution of the Operation Verification tests (a single pass or
continuous execution can be specified). If a failure is encountered, the program displays the
test number that failed. At this point, the System-Level Guided Probe program should be run
to assist in determining the actual board that failed.

Once a failure is isolated to a board, then the Single Board Guided Probe function is selected.
The board in question is loaded into the 1630A/D’s service slot, a right angle connector on the
top end of the motherboard. (NOTE: A fan must be used to keep air moving across the PC
boards that are under test in the service slot.) Then the functional tests are downloaded into
the 1630A/D and run untii the hard failure is isolated. The particular test that failed
automatically keeps executing, the program references signature databases (additional files on
the tape) and indicates where to begin probing. Both the topology of the board and nodal
information are contained in the signature database files. The. controller steps through the
database, comparing the actual signatures measured with the information found in the
database.

If a bad node is found, the program prompts the user to begin checking all related inputs. If one
of those inputs is found to be bad, the program will "re-define” the current bad node and
continue checking all related inputs for the most recent bad node. When all inputs are
determined to be good, the bad node has been isolated. At this point, as with standard
signature analysis, the actual part must be isolated since either a driver or receiver could be at
fault. If the node includes wired—-ORs, then a current tracer and possibly a logic pulser can be
used to isolate the failed part.
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Provisions are also made in the probing program to determine if the failure includes a group of
ICs. This may occur, for example, if a feedback loop has not been broken in the design
implementation of signature analysis. In this case, the controller will indicate all inputs to the
component group; then the actual bad component in the group must be determined by
conventional troubleshooting methods.
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A-3. 1630A/D PROGRAM TAPE LOADING PROCEDURE

After referring to the desired hardware configuration procedure (Operation, Guided Probe, or
calibration), use the following procedure to load and run tests from the controller.

a. Turn OFF the 1630A/D under test.

b. Set the 1630A/D rear panel address switches (1-8) to "00000001”.

c. Turn ON the 1630A/D. The System Specification menu should be displayed.

d. Turn OFF the controller and insert the 1630A/D Program Tape.

e. Turn ON the controller. Note that upon power-up the controller will look for a program
named "Autost” which will be automatically loaded into memory and executed.

f. The following softkeys should appear on the controller. |[f they don’t, repeat the

procedure.

SOFTKEY TEST TEST USE

< ACQvfy> Acquisition subsystem Operation Verification
< CPUvfy> CPU subsystem Operation Verification
< Keybrd > Keyboard test pattern Operation Verification
< Probe > X Guided Probe Troubleshooting

< Disply > Display test pattern Adjustment

< Strobe > State board strobe Adjustment

X If the < Probe > test is chosen, refer to the Guided Probe Hardware Configuration
procedure.

g. Select the desired test.
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‘A-4. OPERATION VERIFICATION HARDWARE CONFIGURATION

This section is concerned with the hardware configuration necessary to execute any of the
calibration or subsystem tests. See Guided Probe Hardware Configuration for information
about configuring the hardware for Guided Probe Troubleshooting. The hardware required is
as follows:
a. One HP 85F which includes an HP-IB Interface, a 82936A ROM Drawer, and a I/0 ROM.
b. ©One 82803A 16K Memory Module.

c. One 1630A or D (unit under test).
The hardware configuration is as follows:

a. Connect the HP-IB cable from the controller to the 1630A/D.

b. Follow the 1630A/D Program Tape Loading Procedure.

A-5. RUNNING THE OPERATION VERIFICATION TESTS

After loading the Program Tape, the following tests should be executed in order to determine if
a subsystem is operating properly. if a test should fail then Guided Probe should be used to
find the faulty node.

TEST
< ACQviy > This test determines if the acquisition portion of the 1630A/D is
faulty.
< CPUvfy > This test determines if the CPU board is faulty.
< Keybrd > This test displays a keyboard test pattern on the 1630A/D display.
Refer to the Keyboard Test Procedure in Section IV (Performance
Tests).
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A-6. ACQUISITION VERIFICATION; TEST #89, FAILURES

Test 9 of the Acquisition Verification checks the Trigger Duration circuitry on the Timing
Master board. To troubleshoot this section of circuitry, first ensure that the 1630 passes
Acquisition Verification tests 1 to 8.

When Test 9 fails, an 8-bit failure code is displayed. By interpreting this failure code, the
failure area of the trigger duration circuit may be isolated. The bits of this code correspond
as follows:

BIT Test
00000001 1 us
00000010 10 us-
00000100 20 us
00001000 50 us
00010000 100 us
00100000 200 us

The following resistor and capacitor combinations are used for these tests.

Test Resistor(s) Capacitor(s)

1 us 1.58 K 300 pF, 3600 pF
10 us 1.58 K, 300 pF, .04 uF
20 us 1.58 K, 1.71 K, 681 300 pF, .4 uF
50 us 1.58 K, 1.71 K 300 pF, .4 uF
100 us 1.58 K, 300 pF, .4 uF
200 us 1.58 K, 1.71 K, 681 300 pF, 4 uf
R1 = 681, R2 = 1.71 K, R3 = 1.58 K

c4

4 uF, C5 = .4 uF, C6

.04 uF, C7 = 3600 pF, C9 = 300 pF

NOTE: The 200 MHz oscillator on the Timing Master board is used as a time base for these
tests. A failure code of 00111111 may be due to a failure of this oscillator.

Signatures can be taken for some of the digital ICs in this circuit. To generate stimulus for this
signature analysis, use Guided Probe for the Timing Master board, Test #6. This will
automatically set up the 5005B signature analyzer. Take signatures at the following points
without additional prompting from the software: '

USI: pin 12 0097 U4c: pin 2 8P7A
pin 13 F2AA pin 3 8P7A
pin 14 FA32 pin 4 8P7A
pin 15 P719 pin 8 8A4U

pin 13 8P7A

uz2p pin 7 P719 pin 14 0000
pin 14 6963 pin 15 0000
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A-7. GUIDED PROBE HARDWARE CONFIGURATION

The hardware necessary to execute Guided Probe Troubleshooting is as follows:

One HP 85F which includes an HP -IB Interface, a 82936A ROM Drawer, and a I/0 ROM.
One 82803A 16K Memory Module.
One HP 5005B Signature Multimeter.

One additional HP-IB cable (10833A). This cable connects the HP 5005B to the
1630A/D under test.

One 1630A or D (unit under test).

The hardware configuration is as follows:

a.

d.

Connect the HP-IB cable from the controller to the 1630A/D under test.
Connect the additional HP-IB cable from the 1630A/D to the 5005B.

Set the 5005B HP-IB address switches for "ADDRESSABLE” and select a unique
address on the HP-IB bus.

Refer to the 1630A/D Program Tape Loading Procedure.

A-8. RUNNING THE GUIDED PROBE TESTS

After selecting the < Probe > softkey the controller will execute the Guided Probe program.
The user will then be asked the level of troubleshooting - System or Board Level. The
program will then direct the user through a troubleshooting procedure.

Select the softkey labeled < Probe > on the controller. Remember, always read the
entire screen before proceeding.

The user is then asked which level to troubleshoot - System Level or board level.
Select System Level uniless it is known that a particular board is at fault.

The system level program may direct the user to a particular board at fault. If so, the
program will prompt the user for the board part number and direct them to load a Data
Base Tape for that board.

If the testing leads to a "special case node”, then reference to appendix C in this manual.
Remember, always read the entire screen.
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A-9. CALIBRATION TEST HARDWARE CONFIGURATION

This section is concerned with the hardware configuration necessary to execute the programs
necessary to do Timing and State calibration adjustments. The Calibration Hardware
Configuration is the same as the Operation Verification Hardware Configuration.

a. One HP 85F which includes an HP-IB Interface, a 82936A ROM Drawer, and a I/0 ROM.
b. One 82903A 16K Memory Module.

C. One 1630A or D (unit under test).
The hardware configuration necessary is as follows:

a. Connect an HP -IB cable from the controller to the 1630A/D.

b. Follow the 1630A/D Program Tape Loading Procedure.
A-10. RUNNING THE CALIBRATION TESTS

After loading the Program Tape the following tests should be executed as directed in Section V
(Adjustments) of this manual.

TEST
< Disply > lLLoads a display test pattern on the 1630A/D CRT for adjusting the
Display Driver board.
< Strobe > Strobes the State board for adjusting pulse width and delay.
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A-11. 1630A/D TROUBLESHOOTING SUMMARY

The foliowing flow chart and text summarizes troubleshooting of the 1630A and D.

RUN
SELF-TEST

|

EXERCISE THE KYBD

|

CONNECT THE
CONTROLLER
AND RUN THE

KEYBRD AND
CPUvfy TESTS

|

INSTALL TIMING
SLAVE BOARD
AND PROBE
IF WORKING ON
A 1638A

L
RUN ACQ VFY TESTS

FIND BAD BOARD Y
THEN BAD
COMPONENT VIA

GUIDED PROBE lN

!

RUN RACQvfy TESTS p—»] CHECK 1630RA/D CAL

|

VERIFY
PERFORMANCE
WITH ET18776

Figure A-1. 1630A4/D Troubleshooting Flow Chart.
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RUN SELF-TEST This is described in Section IV, paragraph 4-3.
EXERCISE THE KEYBOARD

1. If the State Format Specification is displayed on the 1630A/D, then the threshold
levels of the pods can be tested for "stuck at” faults in the following manner:

Select a pod then change the threshold level from TTL to ECL or vice-versa. If
a line does not show a change in activity level, then it is stuck and should be
checked. The pin could possibly be bent.

2. Do a Timing Trace. |[f the 1630A/D prompts you, "Waiting for timing trigger”, then
check the 200 MHz oscillator; it may have failed.

CONNECT THE CONTROLLER... This is described in part A-4 of this appendix.

INSTALL TIMING SLAVE... Install a Timing Slave board and probe into a 1630A to
convert it to a 1630D for further testing.

RUN < ACQvfy > TESTS. These are explained in part A-5 ofthis appendix.
Guided Probe. This is explained in part A-8 of this appendix.

CHECK 1630A/D CAL. Calibration procedures are explained in part A-10 of thi
appendix.

VERIFY PERFORMANCE... See Section lll of the Operating and Service manual for the
ET19776 1630A/D Test Tool.

A-9/(A-10 blank)
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APPENDIX B
1630G
REPAIR AND VERIFICATION PROCEDURES

B-1. INTRODUCTION

This section consists of the Operation, Guided Probe, and Calibration tests that are
downioaded into the 1630G from a controller. Operation Verification tests determine which
subsystem is faulty (CPU or Acquisition). Guided Probe tests determine which node is bad in
the faulty subsystem. The remaining tests are used for Timing and State calibration
adjustments in Section V (Adjustments) of this manual. Note that all tests are stored on one
tape and are written in BASIC.

Note: For complete Performance Testing of the 1630G, perform the Operation Verification
Tests in this Appendix, the Parametric Verification Tests in the ET 19776 Manual, and the
Timing and State calibration adjustments in Section V of this manual.

B-2. GUIDED PROBE TROUBLESHOOTING - GENERAL
INFORMATION

The main program allows either Operation Verification or Guided Probing on the subsystem
level. System verification is accomplished by executing Operation Verification tests on the
CPU and Acquisition subsystems. In the Operation Verification mode, the actual tests are
downloaded into the 1630G under test over HP-IB from the controlier. The controller then
instructs the 1630G to begin execution of the Operation Verification tests (a single pass or
continuous execution can be specified). If a failure is encountered, the program displays the
test number that failed. At this point, the System-Level Guided Probe program should be run
to assist in determining the actual board that failed.

Once a failure is isolated to a board, then the Single Board Guided Probe function is selected.
The board in question is loaded into the 16830G’s service slot, a right angle connector on the
top end of the motherboard. (NOTE: A fan must be used to keep air moving across the PC
boards that are under test in the service slot.) Then the functional tests are downloaded into
the 1630G and run until the hard failure is isolated. The particular test that failed automatically
keeps executing, the program references signature databases (additional files on the tape) and
indicates where to begin probing. Both the topology of the board and nodal information are
contained in the signature database files. The controller steps through the database,
comparing the actual signatures measured with the information found in the database.

If a bad node is found, the program prompts the user to begin checking all related inputs. If one
of those inputs is found to be bad, the program will "re-define” the current bad node and
continue checking all related inputs for the most recent bad node. When all inputs are
determined to be good, the bad node has been isolated. At this point, as with standard
signature analysis, the actual part must be isolated since either a driver or receiver could be at
fault. if the node includes wired-ORs, then a current tracer and possibly a logic pulser can be
used to isolate the failed part.
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Provisions are also made in the probing program to determine if the failure includes a group of
ICs. This may occur, for example, if a feedback loop has not been broken in the design
implementation of signature analysis. In this case, the controller will indicate all inputs to the
component group; then the actual bad component in the group must be determined by
conventional troubleshooting methods.

B-3. 1630G REPAIR PROCEDURES OVERVIEW

The 1630G and 1630A/D differ mainly with respect to the available number of data channels.
This fact simplifies the test software requirements for the 1630G. It enables the use of
existing 1630A/D service software by first checking the Keyboard Verification and then the
CPU Verification. The 1630G is then converted to a 1630D to run the Acquisition Verification
tests. The conversion is straightforward and is accomplished by replacing the State Slave
board of the 1630G with a Timing Slave board. This board is supplied with the KO1
Self-Support package. After testing the instrument as a 1630D it is converted back to a
1630G and the State Slave board is tested using new 1630G software.
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B-4. 1630G PROGRAM TAPE LOADING PROCEDURE

The following is a general procedure for loading a tape and running tests on the 1630G with a
controlier. However, the proper hardware configuration must be set up first.

a.

b.

d.

Turn OFF the 1630G under test.

Set the 1630G rear panel address switches (1-8) to "00000001".

If an Acquisition test from the Operation Verification program is being made, replace the
State Slave board and probes of the 1630G with the Timing Slave board and probe from
the KO1 Kkit.

Turn ON the 1630G. The System Specification menu should be displayed.

Turn OFF the controller and insert the 1630G Program Tape.

Turn ON the controller. The wait should be a few seconds for the controller to
automatically load the tape. If not, try LOAD”AUTOST".

‘The following softkeys should appear on the controller. If they don't, repeat the
procedure.

SOFTKEY
ACQvfy>
CPUvfy>
Keybrd >
G-PROBE >
Disply >

Strobe >

TEST.
Acquisition subsystem
CPU subsystem
Keyboard test pattern
Guided Probe
Display test pattern

State board strobe

Select the desired test.

TEST USE
Operation Verification
Operation Verification
Operation Verification
Troubleshooting
Adjustment

Adjustment



Model 1630A/D/G-Appendix B

B-5. OPERATION VERIFICATION HARDWARE CONFIGURATION

This section deals with the hardware and hardware configuration necessary to run calibration
and subsystem testing. (Guided Probe troubleshooting requires a different configuration. See
paragraph B-8.) The hardware requirements are:
a. One HP 85F which includes an HP-iB Interface, a 82936A ROM Drawer, and a I/0 ROM.
b. One 82903A 16K Memory Module.

c. One 1630A or D (unit under test).

d. Timing Slave board (from KO1 package).

.’\’D

Timing Probe (from KO1 package).

The hardware configuration is as follows:
a. Be sure the|/O ROM and ROM drawer are in the HP85.
b. Connect the HP-IB cable from the controller to the 1630G.
c. Follow section B-4 procedure.

d. Follow section B-6 procedure.

B-6. RUNNING OPERATION VERIFICATION TESTS

This section describes the chronology of the Operation Verification tests. |f any test should
fail, the Guided Probe testing should be used to find the fault.

TEST
< ACQvfy > This test should be conducted on a 1630G after it has been converted
to a 1630D. It tests operation of the Acquisition Subsystem.
< CPUvty > This test determines if the CPU board is faulty.
< Keybrd > This test displays a keyboard test pattern on the 1630G display.
Refer to the Keyboard Test Procedure in Section IV (Performance
Tests).
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B-7. ACQUISITION VERIFICATION; TEST #9, FAILURES

Test 9 of the Acquisition Verification checks the Trigger Duration circuitry on the Timing
Master board. To troubleshoot this section of circuitry, first ensure that the 1630 passes
Acquisition Verification tests 1 to 8.

When Test 91ails, an 8-bit failure code is displayed. By interpreting this failure code, the
failure area of the trigger duration circuit may be isolated. The bits of this code correspond
as follows:

BIT Test
00000001 1 us
00000010 10 us
00000100 20 us
00001000 50 us
00010000 100 us
00100000 200 us

The following resistor and capacitor combinations are used for these tests.

Test Resistor(s) Capacitor(s)

1 us 1.58 K 300 pF, 3600 pF

10 us 1.58 K, 300 pF, .04 uF

20 us 1.58 K, 1.71 K, 681 300 pF, .4 uF

50 us 1.58 K, 1.71 K 300 pF, .4 uF

100 us 1.58 K, 300 pF, .4 uF

200 us 1.58 K, 1.71 K, 681 300 pF, 4 uF

R1 = 681, R2 = 1.71 K, R3 = 1.58 K

C4 = 4 uF, C5 = .4 uF, C6 = .04 uF, C7 = 3600 pF, C9 = 300 pF

NOTE: The 200 MHz oscillator on the Timing Master board is used as a time base for these
tests. A failure code of 00111111 may be due to a failure of this oscillator.

Signatures can be taken for some of the digital ICs in this circuit. To generate stimuius for this
signature analysis, use Guided Probe for the Timing Master board, Test #6. This will
automatically set up the 5005B signature analyzer. Take signatures at the following points
without additional prompting from the software:

USI: pin 12 0097 uac: pin 2 8P7A
pin 13 F2AA pin 3 8P7A
pin 14 FA32 pin 4 8P7A
pin 15 P719 pin 9 8A4U

pin 13 8P7A

uz2b pin 7 P719 pin 14 0000
pin 14 6963 pin 15 0000
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B-8. GUIDED PROBE HARDWARE CONFIGURATION

This paragraph describes the hardware and hardware configuration necessary to run Guided
Probe Troubleshooting on the 1630G. The hardware necessary is as follows:

a.

b.

One HP 85F which includes an HP-IB Interface, a 82936A ROM Drawer, and a I/0 ROM.
One 82903A 16K M‘emory Module.

HP 5005B Signature Multimeter.

Additional HP-IB cable (10833A).

1630G (unit under test).

The hardware configuration is as follows:

a.

b.

Connect one HP-IB cable between the controller and the 1630G under test.
Connect the other HP-IB cable from the 1630G to the HP S005B.

Set the HP5005B HP-IB address switches for "ADDRESSABLE" and select a unique
address on the HP-IB bus.

Refer to paragraph B-4 for program tape loading instructions.

B~-9. RUNNING THE GUIDED PROBE TESTS

The following describes how to use the Guided Probe program.

a.

Select the softkey labeled <G-PROBE> on the controller. Remember, always read the
entire screen before proceeding.

The user is then asked which level to troubleshoot - system level or board level. Select
system level unless it is known that a particular board is at fault.

The system level program may direct the user to a particular board at fault. If so, the
program will prompt the user for the board part number and direct them to load a Data
Base Tape for that board.

If the testing leads to a "special case node”, then refer to appendix C in this manual.
Remember, always read the entire screen. '
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B-10. STATE SLAVE BOARD TESTING

The following deals with the testing of the State Slave board in the 1630G. After completing
the Keyboard, CPU, and Acquisition tests with the 1630G set up as a 1630D, the instrument is
converted back to a 1630G and the State Slave board and probes are tested with the
following procedure.

a. Make sure the instrument is configured as a 1630G. (State Slave board and pods
installed.)

b. Turn the 16830G ON. The System Specification menu should be displayed.
c. Turn the controller OFF and insert the 1630G program tape.

d. Turn on the controller. The wait may be a few seconds, but the controller should
. automatically load the program. if it does not, type in LOAD”"AUTOST".

e. The program will now test the State Slave board. If a failure is isolated it will be noted
on the screen of the controlier. Be sure to read the entire screen for prompts and such.

B-11. CALIBRATION TEST HARDWARE CONFIGURATION

The following describes the hardware and hardware configuration necessary for state and
timing adjustments.

Hardware requirements.
a. One HP 85F which includes an HP-IB Interface, a 82936A ROM Drawer, and a 170 ROM.
b. One 82903A 16K Memory Module.
c. One 1630G (unit under test).
The hardware configuration is as follows:
a. Connect the HP-IB cable from the controller to the 1630G.

b. Follow the Program Tape Loading Procedure in paragraph B-4.

B-12. RUNNING THE CALIBRATION TESTS

After loading the Program Tape the following tests should be executed as directed in Section V
(Adjustments) of this manual.

TEST DESCRIPTION

< Disply > Loads a display test pattern on the 1630G CRT for adjusting the
Display Driver board.

< Strobe > Strobes the State board for adjusting puise width and delay. The
parameters are displayed on the screen.
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B-13. 1630G TROUBLESHOOTING SUMMARY

The following flow chart and text summarizes troubleshooting of the 1630G.

RUN
SELF-TEST

|

EXERCISE
KEYBORRD —

|

CONNECT CTRLLR REPAIR VIA
RUN KEYBRD AND | GUIDED PROBE Y < FRIL?
CPU VFY TESTS TO COMPONENT LEVEL -

' | "

RUN ACQvfy TESTS

y Y
—»| REPAIR @ Y N INSTALL THE
‘ STATE SLAVE BD.
‘ N AND PROBES
= I
TESTS
RUN THE TESTS
ON THE
STATE SLAVE BD.
v N REMOVE
| STATE SLAVE
AND PROBES
| v
—»| REPAIR FRIL?
INSTALL
TIMING SLAVE ‘ N
AND PROBE
A RERUN
TESTS
Y Y

v N CHECK THE
RUN ACQvfy TESTS | 16309G
CRLIBRATION

VERIFY 1630G
PERFORMANCE
WITH E£T 18776

Figure B-1. 1630G Troubleshooting Flow Chart.
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RUN SELF-TEST. This is described in Section IV, paragraph 4-3.
EXERCISE THE KEYBOARD.

1. If the State Format Specification is displayed on the 1630G, then the threshold levels
of the pods can be tested for "stuck at” fauits in the following manner:

Select a pod then change the threshold level from TTL to ECL or vice-versa. |If
a line does not show a change in activity level, then it is stuck and should be
checked. The pin could possibly be bent.

2. Do a Timing Trace. If the 1630G prompts you, "Waiting for timing trigger”, then check
the 200 MHz oscillator. It may not have self-started.

CONNECT THE CONTROLLER... This is described starting at B—4 of this appendix.

REMOVE STATE SLAVE..., INSTALL TIMING SLAVE... Install a Timing Slave board and
probe into a 1630A to convert it to a 1630D for further testing. '

RUN < ACQviy > TESTS. These are explained at B-6 in this appendix.
Guided Probe. This is explained ai B-9in this appendix.
Test State Slave. This is explained at B~10in this appendix.

CHECK 1630G CAL. Calibration procedures are explained starting at B-11 in this
appendix.

VERIFY PERFORMANCE... See Section lll of the Operating and Service manual for the
ET 19776 1630A/D Test Tool.

B-9/(B-10 blank)
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APPENDIX C
1630A/D/G
SPECIAL CASE NODE TESTING

C-1. INTRODUCTION

This special case testing is for nodes that do not fit into the normal flow of guided probe
testing. The operator of Guided Probe is prompted to make special measurements, while the
tests are in progress in order to verity proper operation of the instrument under test.

C-2. SPECIAL CASE TESTING FOR STATE MASTER BOARDS

a. State Master board 01630-66505 uses tape 01630-90010.

b. State Master board 01630-66509 uses tape 01630-80026.
The following Special Case Nodes should be measured manually when prompted by the
controller during a guided probe session. Use a 1726A on the fastest sweep speed to view
narrow (less than 10 ns) pulses. Reply to the controller with PASS if the signal appears as

described below.

A Small swing is about 200 mV each direction above and below Vbb (—1.3V) and a Narrow
pulse is approximately 10 ns.
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C-3. Special Case Nodes In All Tests

SPECIAL CASE NODES | SHOULD BE | MEASURE WITH
UlA,B,C: pins 4,5,9, NON ECL level signatures 5005B
U1D,E ,F: 10,12,13 set HI & LO signature
UlH,I1,J: » thresholds to -1.5V

Pins 4,9,&12 should read "COS5A".
Pins 5,10,13 should read "0000".
(At threshold of -1.5H, -1.5L)

U3M: pin 5 Small swings @ -1.3V SCOPE
pin 6 Small swings @ -1.3V SCOPE
pin 9 -1.3V DC Voltage DVM (5005B)
pin 14,15 Narrow pulse in ALL tests SCOPE
USL: pin 2 Narrow pulse in ALL tests SCOPE
pin 5 Narrow pulse in ALL tests SCOPE
USM: pin 5 Small swings @ -1.3V SCOPE
pin 11 -1.3 DC Voltage DVM (5005B)
pin 12 Narrow ramp in ALL tests SCOPE
pin 13 Small swings @ -1.3V - SCOPE
pin 15 Narrow pulse in ALL tests SCOPE
USN: pin 9 Narrow pulse in ALL tests SCOPE
UeJ: pin 2,3 Narrow pulse in ALL tests SCOPE

C-4. Special Case Nodes ONLY In Test #4

SPECIAL CASE NODES i SHOULD BE | MEASURE WITH
u2B,C: pin 2,3, unstable in Test #4 NO SOLUTION
14,15
U2E-I: pin 2,3, unstable in Test #4 NO SOLUTION
14,15
U3A-I: pin 2,3, unstable in Test #4 NO SOLUTION
22,23
U6N: pins 4,5,9 Alternate threshold Manually set both 50058
10,12,13 thresholds to -1.5V.

Signatures for UBN should be:

USN/4 -- H68C UBN/9 -- 8HAU UBN/12 -- UACSE
UBN/5 -- 47UC UGN/10 - 1FHU U6BN/13 -- 6CF6
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C-5. Special Case Nodes ONLY In Test #5

In Test #5 only, the following nodes will provide valid signatures, but in order for the node
signal to be TOTALLY correct these narrow pulses (approximately 10 ns) must exist.
Therefore, if one of these nodes occurs in a G.P. printout, verify the TOTAL accuracy of the
node with a SCOPE by viewing the pulses.

SPECIAL CASE NODES | SHOULD BE | MEASURE WITH
u2L: pin 2 - Narrow pulses ~10nS SCOPE
U3M: pin 3 " "

U4K: pins 2,14,15 " "
USK: pins 3,6,14 " "
USM: pins 3,6 " "
USN: pins 2,3,14,15 " "
UBK: pins 2,9,14 : " »
U7J: pins 14,15 " "
U7K: pin 2 " "
U7I: pins 2,3 " "
ugJ: pins 5,6,9,11 " "
14,15 .
U8BK: pins 2,3,4 " "
12,13,14
usL: pin 1,2,15 " "
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C-6. SPECIAL CASE TESTING FOR TIMING MASTER BOARDS
a. For Timing Master board 01630-66506 use tape 01630-80011.
b. For Timing Master board 01630-66510 use tape 01630-980027.

The following Special Case Nodes should be measured manually when prompted by the
controller during a guided probe session. Use a 1726A on the fastest sweep speed to view
narrow (less than 10 ns) pulses. Reply to the controller with PASS if the signal appears as
described below.

A Small swing is about 200 mV each direction above and below Vbb (-1.3V) and a Narrow
pulse is approximately 10 ns.

C-7. Special Case Nodes Only For Timing Master Board
01630-66506

a. UBF/47 is listed as a special case node in the data base, but it is NOT. When asked for
user input, probe the node and read the signature.

If SIG = 4H94 the node passes.
if SIG # 4H94 the node fails.

b. An error has been found in the 01630-66506 data base. U4G is not properly stored on
the data base tape. When instructed to probe U4G/7, the operator shouid also manually
probe U4G/6. The. following are the stable sighatures for each test:

TEST # | SIGNATURE AT U4G/7
1 151C

F4F2

PUSS

1525

HU12

CFo2

0H2P

48H2

0 ~NOWL s WN
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C-8. Special Case Nodes In ALL Tests

SPECIAL CASE NODES | SHOULD BE 1 MEASURE WITH

usc: pin 3 200 MHz SCOPE
pin 11 100 MHz "
pin 12 40 MHz "
pin 13 20 MHz "
pin 14 10 MHz "

uU8sD: pin 3 100 MHz. SCOPE
pin 4 200 MHz "
pin 11 50 MHz "
pin 12 20 MHz "
pin 13 10 MHz .
pin 14

U4E: pin 10 -1.3V DVM
pin 11 -1.3v "

U2D: pin S -1.3V DVM
pin 11 -1.3V "
pin 12 -1.3v "
pin 10 small swings SCOPE

C-9. Special Case Nodes ONLY In Test #5

The following nodes will provide valid signatures, but in order for the node signal to be
TOTALLY correct these narrow pulses must exist. Therefore, if one of these nodes occurs in
a G.P. printout, verity the TOTAL accuracy of the node with a SCOPE by viewing the pulses.

SPECIAL CASE NODES | SHOULD BE | MEASURE WITH
usc: pin 3 200 MHz SCOPE
P1: pin 22 Narrow pulses ~10nS SCOPE
pin 26 " "

USH: pin 3 " "
pin 14 " 1]
pil'l 15 " "

USE: pin 3 " "

Usl: pin 3 " "

C-5/(C-6 blank)






Model 1830A/D/G-Appendix D

Appendix D Table of Contents

Paragraph Page
D-1 Introduction. . . . . . . . e D-1
D-2 Parts List . . . . . . . . e e e D-1
D-3 Installation Instructions. . . . . . . . . . ... D-1
D-4 Instruments with Serial Prefixes 2234A and 2242A . . . . . . . . . ... ... .. D-1
D-5 Instruments with Serial Prefixes 2311Aand 2318A . . . . . . . . . ... ... .. D-4
D~-6 Instruments with Serial Prefixes 2412A and Above . . . . . . .. . ... ... .. D-6
D-7 Convertinga 1630GBack Toa 1630D . . . . . . .. . ... ... ... ........ D-7
D-8 Required Parts . . . . . . . . . . . e e e e D-7
D~-9 Instructions . . . . . . . e s D-7
List of Hllustrations
Figure Page
D-1. PROM Locations . . . . . . . . . . o, D-2
D-2. PC Board Corrections . . . . . . . . . . . e D-4



Model 1630A/D/G-Appendix D

NOTES



Model 1630A/D/G-Appendix D

APPENDIX D
1630A/D/G
RETROFIT INSTRUCTIONS

D-1. INTRODUCTION

Any 1630A/D Logic Anéiyzer can be converted to a 1630G using the 1630G Retrofit Kit, P/N

HP 10340A. This retrofit can be performed by the customer or by the local HP Saies and
Service Center.

Hewlett-Packard recommends conversion by experienced service personnel. Any damages to

the instrument caused by the customer attempting the conversion can not be covered under
warranty.

D-2. PARTS LIST

The HP 10340A Retrofit Kit consists of the following parts:

Rear Panel

Top Cover

Rear Casting

Rear Door

State Slave Board
1630G PROM SET
Accessary Pouch

1630G Operating Manual
1630G Front Panel Label
Rear Cover Label
Installation Instructions
10273A 10-Channel State Data Probe (Qty 3)

NOTE: The part numbers of these parts may change from time to time so they are not
listed here. Contact an HP sales and service office for further information.

D-3. INSTALLATION INSTRUCTIONS

These instructions are divided according to the serial prefix of the 1630A/D. Use the
instructions that apply to the instrument being converted.

D-4. Instruments With Serial Prefix 2234A and 2242A

1) Remove rear feet.
2) Remove bottom cover.
3) Disconnect two cables at the front of the CPU board (bottom board in the instrument).
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4) Remove rear door.

5) Disconnect Acquisition probes.

6) Remove rear casting.

7 Remove two screws beneath HP-IB connector.

8) Remove CPU Board.

9) Remove the eight program ROMs from the sockets in the center of the board.

10) Install the eight program ROMs from the retrofit kit. Figure 1 shows the proper order
of installation.

3112{{1110

1 "]
21161151 4
—-'L—’L—'J——'PINI

P1
I |

Figure D-1. PROM Locations

11) With a small piece of wire, connect pins 25 and 26 together on UBM.

12) Remove the remaining boards in the card cage.

13) Remove the top cover.

14) Remové the rear panel from the instrument. There are four screws on the top, four

screws on the bottom and eight screws on the rear panel that hold it in place. Note
that four of the screws on the rear panel hold the fan and fan guard in place.



15)

16)

17)
18)

19)

20)

21)

22)

23)

24)
25)
26)
27)
28)

29)

30)
31)
32)
33)

34)

35)
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Replace the rear panel with the new rear panel included in the retrofit kit.

install the CPU board in the bottom slot of the card cage by reversing steps 3, 7, and
8.

install the State Master board in the slot directly above the CPU board.

Install the Timing Master board in the slot directly above the State Master board.
Install the State Slave board from the retrofit kit in the service slot directly behind the
keyboard. The component side of the State Slave board shouid face toward the front
of the instrument. :

Turn on the instrument.

Measure the DC voltage between TP1 and TP GND. Adjust R4 until the voltage is +5.0
volts +/-5mV.

Turn off the instrument.

Remove the State Slave board from the service slot and install in the top slot in the
card cage.

Install the bottom cover.

Install the top cover from the retrofit kit.

Install the accessory pouch from the retrofit kit onto the top cover.
Install the rear casting from the retrofit kit.

Affix the small connector label to the rear casting.

Connect the three 10271A probes to the State Master board. The label shows the
proper orientation of the probes.

Connect a 10272A probe to the Timing Master board.

Connect the three 10273A probes in the retrofit kit to the State Slave board.
Install the rear door in the retrofit kit to the rear casting.

Replace the rear feet.

Remove the label from the front of the instrument and replace with the 1630G label in
the retrofit kit.

To verify proper operation, run the power-on self-test described in Section IV of this
manual.
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D~-5. Instruments With Serial Prefix 2311 and 2318A
1) Remove rear feet.
2) Remove bottom cover.
3) Disconnect two cables at the front of the CPU board (bottom board in the instrument).
4) Remove rear door.
5) Disconnect Acquisition probes.
6) Remove rear casting.
7) Remove two screws beneath HP-IB connector.
8) Remove CPU Board.
9) Remove the eight program ROMs from the sockets in the center of the board.
10) Instail the eight program ROMs from the retrofit kit. Figure 1 shows the proper order
of installation.
11) With a small piece of wire, connect pins 25 and 26 together on U6M.
12) Remove the State Master board. The State Master board is directly above the CPU
board in the card cage.
13) Cut the trace between U4l and DL 1 (see figure 2).
14) With a small piece of wire, connect U4L pin 8 to DL 1 pin 6 (see figure 2).
RP2O~___
Oooo0 O[OJ olo O
— O O
C33 O o o] RUN WIRE
o o ol o fo) FROM U4L-9 CUT THIS TRACE
(e} O |o
@] O 10 [|||OH (0] = O
@) O |0|||*O o ]
o} 0 amt O
o o| |o||to o) 0 (p[__O
U4L L[ U4M
U4M \’ ul O
A u4L - _l_l_g
DL1 — a 0 L] O u]
CIRCUIT SIDE COMPONENT SIDE

Figure D-2. PC Board Corrections
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Remove the remaining boards in the card cage.

Remove the top cover.

Remove the rear panel from the instrument. There are four screws on the top, four
screws on the bottom and eight screws on the rear panel that hold it in place. Note

that four of the screws on the rear panel hold the fan and fan guard in place.

Replace the rear panel with the new rear panel included in the retrofit kit.

_ Install the CPU board in the bottom slot of the card cage by reversing steps 3, 7, and

8.

Install the State Master board in the slot directly above the CPU board.

Install the Timing Master board in the slot directly above the State Master board.
Install the State Slave board from the retrofit kit in the service slot directly behind the
keyboard. The component side of the State Slave board should face toward the front
of the instrument.

Turn on the instrument.

Measure the DC voltage between TP1 and TP GND. Adjust R4 until the voltage is +5.0
volts +/-5mV.

Turn off the instrument.

Remove the State Slave board from the service slot and install in the top slot in the
card cage.

Install the original bottom cover and the top cover from the retrofit kit.
Install the accessory pouch from the retrofit kit onto the top cover.
Install the rear casting from the retrofit kit.

Affix the small connector label to the rear casting.

Connect the three 10271A probes to the State Master board. The label shows the
proper orientation of the probes.

Connect a 10272A probe to the Timing Master board.
Connect the three 1027 3A probes in the retrofit kit to the State Slave board.
Install the rear door in the retrofit kit to the rear casting and replace the rear feet.

Remove the label from the front of the instrument and repl'ace with the 1630G label in
the retrofit kit.

To verify proper operation, run the power-on self-test described in Section IV of this
manual.
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D-6. Instruments With Serial Prefix 2412 and Above

)
2)
3)
4)
5)
6)
7)
8)
9)

10)

11)

12)

13)

14)

15)

186)

17)

18)

19)
20)

21)

22)

Remove rear feet.

Remove bottom cover.

Disconnect two cables at the front of the CPU board (bottom board in the instrument).
Remove rear door. |

Disconnect Acquisition probes.

Remove rear casting.

Remove twb screws beneath HP-IB connector.

Remove CPU Board.

Remove the eight program ROMs from the sockets in the center of the board.

Install the eight program ROMs from the retrofit kit. Figure 1 shows the proper order
ot installation.

Install the CPU board in the bottom siot of the card cage by reversing steps 3, 7, and
8.

If the instrument is a 1630D, remove the Timing Slave board. The Timing Slave board
is in the top slot in the card cage.

Remove the top cover.

Install the State Slave board from the retrofit kit in the service slot directiy behind the
keyboard. The board should face with the components toward the front of the
instrument. .

Turn on the instrument.

Measure the DC voltage between TP 1 and TP GND. Adjust R4 until the voitage is +5.0
voits +/-5mV.

Turn off the instrument.

Remove the State Slave board from the service slot and install in the top slot in the
card cage.

Install the top and bottom covers.
install the rear casting.

Connect the three 10271A probes to the State Master board. The label shows the
proper orientation of the probes.

Connect a 1027 2A probe to the Timing Master board.
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23) Connect the three 1027 3A probes in thé retrofit kit to the State Slave board.
24) Install the rear door to the rear casting.
25) Replace the rear feet.

26) Remove the label from the front of the instrument and replace with the 1630G label in
the retrofit kit. :

27) To verify proper operation, run the power-on self-test described in Section IV of this
" manual.

D-7. CONVERTING A 1630G BACK TO A 1630D

Any 1630G can be converted back to a 1630D using the following procedure.

D-8. Required Parts
Timing Slave Board
1630D PROM SET
10272A 8 Channel State/Timing Probe
NOTE: The part numbers of these parts may change from time to time so they are not listed
here. Contact an HP sales and service office for further information.

D~-9. Instructions

1) Remove CPU board (see steps for removing CPU board in the instructions for
retrofitting to a 1630G).

2) Replace the ROM's on the CPU board with the ROMs listed above. Figure 1 shows the
locations of the ROMs.

3) Replace the State Siave board with the Timing Slave board.

4) Reassemble instrument.

8) Run the power-on self-test to check operation.

Note: It is not necessary to remove jumpers on the CPU or State Master board to

convert a 1630G to a 1630D.

D-7/(D-8 blank)
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APPENDIX E
1630A/D/G
MISCELLANEOUS SERVICE INFORMATION

E-1. INTRODUCTION

This appendix covers miscellaneous service information that has been distributed through
other channels but is included here for convenience.

E-2. CPU BOARD - BLUE STRIPE/TROUBLESHOOTING

This section addresses the fact that the present CPU boards cannot be troubleshot to the
component level using Guided Probe. There are plans to replace the present boards,
01630-66503, 01630-66512, 01630-66519 (1630G), and 01630-66522, with a board and
software allowing troubleshooting with Guided Probe.

Presently, the CPU boards are supported by the Blue-Stripe board exchange program. The
part number for the Blue-Stripe board is 01630-66512.

The flow chart on the next page may be useful for troubleshooting common CPU problems and
repairing to the component level, therefore avoiding replacement of the entire board.
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DOES
SYSTEM SPEC
MENU COME UP
AND KEYBOARD
WORK

YES

PRESS ANY HEX KEY

RUN SELF-TEST

v
ROM FRAILURE
REPLACE ROM
KERNEL NOT UP
c CPU KERNEL UP
PROBLEM IN DISPLAY
CIRCUIT
RAM FRILURE
CHECK OUTPUTS OF
U3A-uU3b

CHECK POWER SUPPLY U4a-U4D
VOLTRGES FOR ACTIVITY

LOOK FOR NODES WITH
NO ACTIVITY IN
DISPLAY CIRCUIT OR
BAD LOGIC LEVELS

CHECK UY18 ACQ FAILURE
(40.72 MHZ) OHM OUT UR9EAM
URSP, UR9Q,

UR1BP AND UR18£Q

IF ALL ELSE FRILS,
REPLACE CPU BOARD

CHECK ALL PHASES
AND THEIR COMPLIMENTS

ON U?F AND UBF ACQ FAILURE: CHECK
(1.27 MHZ) ADDRESS AND CONTROL
LINES FOR RCTIVITY

U9I1 & U9J

REPLACE CPU BOARD

HP-IB & BEEPER
FAILURE: CHECK
uYeQ (4.8 MHZ)

IF ALL ELSE FRILS,
REPLACE CPU BORRD

Figure E-1. CPU Board Troubleshooting Flow Chart.
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E-3. 1630A/D/G SERVICE NOTE INDEX

1630A/D-0

1630A/D-1

1630A/D-2

1630A/D-3

1630A/D/G-4

I/-WN

MAY

MAY

MAY

MAY

MAY

83

83

83

83

84

WN

WA

WA

wo

WA

1630A/D-0
SUPERCEDES:
NONE
HP 1630A/D LOGIC ANALYZER
SERVICE NOTE INDEX
Service Note Index (This Note)
ESD Protection for the HP-IL Interface
200 MHz Oscillator Rework
Display Adjustment
Overvoltage Protection Design Change
5/83-D2/DA
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E-4. ESD Protection for the HP-IL Interface

1630A/D-1
SUPERCEDES:

NONE

HP 1630A/D LOGIC ANALYZER

Serial Numbers: 2311A00231 and Below (1630A)
Serial Numbers: 2311A00791 and Below (1630D)

ESP PROTECTION FOR THE HP-IL INTERFACE

The 1630A/D Logic Analyzers indicated above may require additional protection from
Electrostatic Discharge on the HP-IL Interface. Without this change, ESD may damage
the HP-IL Controller IC and prevent the operator from using the HP-IL interface.
However, this failure will not present a safety hazard to the user, nor will it
affect the performance of the rest of the analyzer.

FAILURE IDENTIFICATION::

If the HP-IL controller is damaged by ESD, the 1630A/D will not recognize a cassette
drive connected to the HP-IL. To positively identify this problem, remove the CPU
board (01630-66503 or 01630-66512) as described in the Service Manual. Visually
inspect U20; a damaged controller will have a small (1/4" diameter) circular
distortion in the center of the IC.

PARTS REQUIRED:
DESCRIPTION HP PART NUMBER QTY.

Board-Assy ESD 01630-66513 1

MODIFICATION INSTRUCTIONS:

REMOVE THE POWER CORD FROM THE INSTRUMENT.

Remove the CPU board from the 1630A/D as described in the Service Manual.
. Remove U20 by unsoldering.

Install the ESD board with the HP-IL chip where U20 was installed.
Re-assemble the 1630A/D.

N WN -~

Repair Time: 1.25 hours
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Model 1630A/D/G-Appendix E

E-5. 200 MHz Oscillater Rework
1630A/D-2
SUPERCEDES:

NONE

HP 1630A/D LOGIC ANALYZER

Serial Numbers: 2311A00213 and Below (1630A)
Serial Numbers: 2311A00769 and Below (1630D)

200 MHz OSCILLATOR REWORK

The 1630A/D Logic Analyzers indicated above may require a rework of the 200 MHz
oscillator on the 01630-66506 or 01630-66510 Master Timing board. This oscillator
may not self-start reliably. Although the analyzer will not function properly when a
fast sample rate is requested for the Timing Analyzer, this failure will not affect
the performance of the rest of the analyzer.

FAILURE IDENTIFICATION:
If the 200 MHz oscillator is not self-starting, the Timing Analyzer will display

"Waiting for Timing Trigger" for any acquisition with a sample rate of less than 500
nSec. The Timing Analyzer will work properly for sample rate of 500 nSec. and above.

PARTS REQUIRED:
Description HP Part Number Qty.

Cap. Variable 2 to 8 pF 0121-0060 1

MODIFICATION INSTRUCTIONS:

1. REMOVE THE POWER CORD FROM THE INSTRUMENT.

2. Remove the Timing Master board from the 1630A/D as described in the
Service Manual.

3. Replace C26 with the part specified above.

4. Adjust the oscillator as described in the Service Manual. Note:
Adjust the oscillator for reliable self-starting, not for frequency!

5. Re-assemble the 1630A/D.

Repair Time: 1.25 hours
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E-6. Display Adjustment
1630A/D-3
SUPERCEDES:

NONE

HP 1630A/D LOGIC ANALYZER

Serial Numbers: 2311A00223 and Below (1630A)
Serial Numbers: 2311A00790 and Below (1630D)

DISPLAY ADJUSTMENT

" The 1630A/D Logic Analyzers indicated above may require display adjustment. This
adjustment will prevent part of the display from disappearing off of the screen. A
mis-adjusted screen will not harm the 1630A/D in any way, but this procedure is
recommended anytime a unit comes in for service. '

MODIFICATION INSTRUCTIONS:

1. Perform the Display Adjustment Procedure in the 1630A/D Service Manual.
2. Adjust the horizontal size to 146.6 mm and the vertical size to 96.5mm.

D/NS/W0 5/83-D2/DA
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E-7. Overvoltage Protection Design Change
1630A/D/G-4
SUPERCEDES:

NONE

HP 1630A/D/G LOGIC ANALYZER

Serial Numbers: 2311A00808 and Below (1630A)
Serial Numbers: 2412A03410 and Below (1630D)
Serial Numbers: 2415A00171 and Below (1630G)

OVERVOLTAGE PROTECTION DESIGN CHANGE

The 1630A/D/G Logic Analyzers make use of a set of neon bulbs which act as spark-gap
to provide some degree of protection against the accidental application of 230 VAC
when the unit is configured for 115 VAC. However, this circuit has not been totally
effective in preventing damage to the instrument. In addition, there are some
reliability problems associated with the neon bulbs.

FAILURE IDENTIFICATION:

If the power supply has failed, the CRT screen will not come up when the unit is
switched on. Neon bulbs that have failed are black in color.

PARTS REQUIRED: None

MODIFICATION INSTRUCTIONS:

REMOVE THE POWER CORD FROM THE INSTRUMENT.
Remove top cover of instrument.

. Clip out E1 and E2 without damage to other connections.
Replace top cover.

aWN -

Repair Time: 0.25 hours
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