
















































































































































































































































































































































































































































































































































































Model 1630A/O/G-Service Group 80 

8-29. END-TRACE. Now the delay counter is preloaded to FFFOH, and the Start Center lEnd 
Selector selects the terminal count of the second counter (U 1L). The Prestore Valid FF arms 
the trigger after approximately 956 samples have been stored. If a trigger has occurred,the 
delay counter is started and reaches terminal count after approximately 60 samples of 
poststore. 

Any desired delay is subtracted from the End -Trace preload of FFFOH. For a delay of 960 
sample clocks, for example, the counter preload would be FFOOH. The counter must then count 
an additional 240 times (at 114 the sample rate) before it can stop the measurement. 

TCK 

PHA 1 

PHB J 

PHC 

PHD 

Figure 8D-8. Phase Wave!orms--Timing Mode 
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80-30. Clock Generation (see schematic 80-3) 

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 - Tes t. The frequency selected by the multiplexer is further divided in the final flip -flop 
(USO) and sent to the motherboard and other parts of the timing system. 

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

80-31. Phase Generation (see schematic 80-4) 

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

Phase 0 drives the Write Enable Selector (USH), which writes incoming data samples into 
RAM (via LWE1, LWE2). Also clocks the Memory Address Latches (U5K,SL), which 
store the current address of the Memory Address Counters when Tracepoint goes 
true. 

80 -32. Hold/Encoder State Counter (see schematic 80-4) 

This counter performs a dual function. 

80-33. 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. 

80-34. 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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HSCM n n n n r 
HSWM L 
ACK/LWE I 
BSO L 
BS1 

BS2 

BS3 

Figure 8D-9. Memory Write Waveforms--State Mode 
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80-35. CPU Interface (see schematic 80-5) 

80-36. 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) tell the CPU where to 
find tracepoint in acquisition memory. HMEMFUL, another status bit, tells whether all the data 
in timing aquisitionmemory is valid, in case case of a partial run. 

80-37. 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 
HARMO 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. 

80-38. WRITE STROBE DEMULTIPLEXER (U40). 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: 

LPE 1,LPE2 

CPUCK 

SCK 

LMACRST 

PCK 

SELCK 

HRST 

LOADCK 

READCK 

Parallel enable Signals for the Delay IPoststore Counter. 

Timing clock from the CPU for PV purposes. 

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

Resets the Memory Address Counter. 

Loads the Pattern Duration Selector. 

Programs the sample rate. 

Master Reset for the timing analyzer. 

Loads the index clock to the posts tore counter. 

Loads the address clock to the memory address counter. 

80-39. 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 80 -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. 
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8C -40. MNEMONICS 

The following signals, listed in alphabetical order, are used on the Timing Board. Active high 
signals have "HI! 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 -1.1 OV. 

Table 8D - 2. Mnemonics 

Mnemonic Description 

AO-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. 

00-7 Memory data outputs. 

ENCO,1 Two-bit code pointing to the RAM where tracepoint is stored. 

GS 1 Ground sensing from the 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 I 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. 
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Table 8D-2. Mnemonics (Cont'd) 

Mnemonic Description 

HPHA -0 Four timing clock phases for different analyzer funtions. 

HPVD Prestore valid. Enables trigger to occur after minimum prestore. 

HR/LW High read/low write. The CPU either programs or reads analyzer. 

HRST Reset. Master reset derived from the CPU. 

HSCM state clock (master). State sample clock to the macrocells. 

HSSEL State select. With HMSS puts Timing in the State Mode. 

HTPL Tracepoint latched. Trigger + Delay Latched. 

HTRIG Latched trigger. From the ANDed glitch and pattern triggers. 

HTSEL Timing select. Selects Timing block select mode (all true). 

ICK Index clock. Increments the delay/poststore counter and the run- status latches. 

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

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

TCK 1-3 Timing sample clock. 

THR 1 Threshold to timing probe. 

LE 2 Macrocell programming enable. 

LMACRST Memory address counter reset derived from the CPU. 

LMCI Measurement complete interrupt to the CPU. 

LMF Memory full (at least once) from the Wrap-around FF. 

LOADCK Load Clock. The CPU loads the delay/poststore counter. 

LPE 1,2 Poststore enables. Enable delay Ipoststore counter for loading. 

LSTB CPU strobe to read or write to the analyzer. 

L TM Valid timing pattern (master), from the macrocells. 

LWE 1,2 Write enables to acquisition RAM, from timing clock (phase D). 
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Mnemonic 
Description 

MAO-7 

MA7 

MACTC1 

MACTC2 

PCK 

PSO,1 

REAOCK 

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

Memory address counter outputs. 

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

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

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

Pattern clock. Clocks the pattern duration selector. 

Selects poststore decoded states for Start/Center lEnd. 

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

SCK stop clock. Allows the CPU to abort or break operation. 
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NC~9 ~510~~[IO~)~~~1l~3~~~ .. ~'2~-~7~~~~~~~M~A~O~ 2 .12 B MA1 
NC ~ 50 [I ) ~ 15 .,2 10 ~42 
NC ~ 50 [2) ~ 14 .'2-9 MA3 
NC- 50 [3) ~ 

CTR OIV 16 
12 l'--. 61 

~R 
VH~ M2 CT=15 ~4~--'.~9~-~8-----------------+----' 

6 ~~! 
'--______ '=--:3=--__ -1> 1. 2, 4+ II. 3 C5 

l U9L I 

NC~9 ~150~~[O~)~~~1l~13~~.~12~-~3~~~~~~~M~A~4~~----------~ 2 .,2 2 MA5 
NC ----tQ 50 [1) ~ 15 .,2 4 ~A8 
NC-----t150 [2) ~ 14 .9-7 MA7 
NC- 50 [3) ~ 

U4J 

MACTC 

PRESTORE VALID FF 
EeL ~ f---=--I =..5 _____ .. ......,9'-.-...:4----, NC __ ..!.1~2-1 S 

.-___ .::.;1°"--i0 

NC ----~1'-"'::-9 -1;,--:-,l c 

L-_____________________________ -+ ________ '~3~~ ~ ~-=-14-'----"-L-:1=--=6~-~6-+--, 
U4J 

2 29 ~H~P---'-V~O-----------------------------------~----------------------------------' 

101,1.7 30 2 

SPAT ~6~2~---+~~+-~~.~1~5--~B--------------------------------------~--------------~-----_________________________________________________________________________________________________________________________________________ t-_____________________ ~H( 
TPAT ~~63~--4_~_+_t__~~"~1~6--7~--------------------------------------~----------------r_---------------------------------------------------------------------------------------------------------------------------------------------r. 

I 9.43 

(\J 

Itl 
I 

Pia i!i ~ ~ ~ 
P1-'-'-'-' 

PATTERNS TO 
STATE BOARD 

:lE 
II; 
...: 

PID Pi X 

/vv'vo,/"vr'-______________________________ , ____ ./ '-____ . ____________________________________________________________________________ - ----- - ----- - ----- - ----- - ----- - -----

oru .. m 
001')1')1':1 

~ .. Itl 
m .. 

I 

LA! 

Figure 8D-12. Timin 





Model 1630A/O/G -Service Group 80 

• • • 

iM. 

~ . 

.. 

.. .. 

.. 

.. . .. 

..11 

I
,',·,,,· 
····21·· 

•..... : ..• : ...• : .....• :.: •.. : ......•..... : .•................ : ....... :.: ••• ' .. : ...••..• : .. :.: ..• : •..•... 

i~~~; 
.' :",' "" .. ~"', 

;;;=;;: '~ 

RP9 

• • 

.. 

. .. 
• 

~ 
on ' . ~ m ~ ····6 .. E].~ .. ~.:~ .. m eB·· B~. • • 

•• ~ II •••• UD ••••••• '" 
,.,.13 •• t£!tl. RP16 • 

•••••••••• 

t)
A ~I ~I ~C ~~D~" ... .::::::::: ... CI7 I iii 1 7& D.· • • • •• 

CID • 

H I I Iil 131 HI3 • •• • • 6F •• 

I!J ••• •• •• XU6E • • 

•• ® :: MP1 •• :: 

•• •• . .~ :: ....... :: 
••••••••• 

[) m Q. ~7t;J· {;l ""~ m 
oo~uu ~ .......... . . . . 'i .... " . drf.· •••• • 1 •••• • :: •••••• ::: • 

61 

. 
• 

81 

· Ell ·tJC mt)D ..:: X::F :: 
H131· HI ... ~.2 1 HI... :: MP1.·::. ~E 

.. ... ........ .. 
••••••••• 

6..1 

.. 22 

8..1 

• •••••••• 
~.~.~ ...... ~ .....................•............•... 

Figure 8D-ll. Timing Master Component Locator 

8D-24 

RP17 

•••••••••• 

6K 6L 

RP2D ······00 
•• 

8K 

PI •• 



IC DEVICE 
POWER CONNECTIONS 

Sl.FPLY PIN NO. IC GROlP 

Vee1 (gnd) 1 U1J-L,2G-L, 
Vee2(xnd ) 16 3G, 3.J, 4C, 4G, 
VeeC- .2) 8 4I,5G,51 

RESISTOR PACK DESCRIPTIONS: 

2 

5 
6 
1 
9 
9 
10 

[Qru
~ ~~t-F~i~.~·£ FOR 

L PINt OF RESISTOR PRO< 
RESISTOR PACJ< N.t1BER (RP) 

Ea.... LINE BEING PlLLED IJCN'.J 
TTL LINE BEING PLLLED LP 

RPt RESISTOR POWER V<X...TAGE 
VFLUE PIN 

1,2, 100 X 9 1 -2.4 
4,53 1-1 
IS-I? 
19-23 

12,4,6,9 -2.4 11,18 lee X 4 

PARTS ON THIS SCHEMATIC 

Ul.J-L,2A,2D,2G-L, 
U3frC,3G,3.J ,1C, 
1G,1I,5G,5I 
C1-9 
PI 
Rl-5 
RPl-9,12,23 

! 6~~A~!~~~~~~~~O~~¢~-------------------------------------------------------

I PATTERN DURATION FILTER 

I 71 
CB 

I /f"'.01UF 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 5 

I 
I 

I 
I 

NC~~r-- 2 NC 

-,-C9 
-r300PF ~·2 1 

U2D ~ I 3 PATTERN 5 3 NC I 5 

V I 6 DURATION 
Pia FILTER 

~r-... 14 

AP6 
~ 

~ 
23 

LTH 14 r-., U20 ~ 
~U51 15 ~7-4 13 15 

NC 
24 

lAAM 13 I'- V 10 Al 
9 r-- 9 681 

~ < ~11 8 10 
12 hA.. 11 

K ~ 13 r-- Pia c..-!! 
A3 14 
i.58K U3A 

5 

~ K ~9 
A2 3 

7 1 14 1. 71K 

PATTERN DURATION 3 T 3 13 

K SELECT ~ K Pia hA.. 12 ~ 1 AP3 
ECl Pia 

FF Pia U3B Pia 
31 

PCK 9 C U2A U3A 

~ U4C 

L---

-5.2 
H05 12 a Q 15 97-10 
H04 11 

0 Q 14 97-9 
H03 10 

D ;0 13 y7-8 

H02 7 ;0 4 ,.. 7-5 

HOl 6 
0 

;0 3 Y 7-6 
0 

HOO 5 
0 ;0 2 97-7 

I 4 
I 

27 
ICK 

I : 
32 

lPE2 J 

I 33 
lPE1 

I 

I 
I 

I 

vB 12 I'- .1'- 15 92-4 

/' 

~ NC 

~ 

~ 

I 

I 
I 

I 
I 

I 

CTA DIY 16 

NC~ 
CTA DIV 16 

NC~ Gl Gl 
A A 

5--. CT-15 ~ 5 
M2 CT-15 ~ 1012 

6~ 1013 B~ 1013 
G4 G4 

13 
1.2. 4+/1. 3C5 

13 
1.2.4+/1.3C5 

J. U2l I J U1l I HOO 7 50 [0 ] ~+NC H04 7 50 [0 ] ~I-
H01 9 H05 9 

~I--10 50 111 ;o~NC 10 50 [11 
H02 H06 ;o~ 50 [2 ] Q f--14NC H07 11 50 [21 
H03 11 

50 [31 ;0 r-=-'-NC 50 [31 ~t---' 
I 

I 

l 
V4 ,.,4 

/ / 

HDO-7 8 / ....... /B /' /8 /, 
6 ,,- / / 

til DELAY/POSTSTORE CO 
I-

PIC P1 ..J 

-- --------------------------------------------



~ 

IK 9 

T " PIa 
RPB 
~ 

10 
9 r--

8 
12 

C" 
"UF 

c~t-
~u--- ."UF 

. 1--..----.-+"-14 __ -11 E--
PIa 
U3C 

Model 163( 

GLITCH FF TRIGGER FF 

5 
~8 B C6 
L +7:;-....... -=-+-1 ____ -+'-7-+_·""""0 i ~ 
~~g 2 u--- 1- C7 

- r-I 1-...----.--If."-I __ 3_6""""OI~ 
PIa 

4 34 HOL[2-_______ it- ~ E CL ~ f--.o..15"----'y'"--'-O_-· ~1 o------~-~-\----;~ .. ···~~-~):~~~-----o---..--------------.--.o--. __ ... _ .. ________ . __ ._ ... _. ____ .. _ .. _. __ o_ .. _______________ N_C_~_:_:~:_1 ~ ECL ~ ~ NC 

1 22 HGM_ NC ~ -;;-pc r------~ __ ./ NC 119 ~1 C 

3 el_N 
C __ --'--"-1_2 __ r-----"_A _U_5_G __ ~ __ ~ __ 1_4. -__ N_C ___ ---t-___ N-<i

C 

~:_:, ~~~ /'1J,---":'-5_~.lLC-=I'__-=_6 -. _____ .0._, __ -_-_-_-_-_---_-_0-_ .. _-.. -.---. ---.----.-.-----.. -.---.---=~--.-.----. ----... ---.-·~·--.---.o---.!.L~3G ~ t-t:::::,~1 "'~"",-----;;--N-~-=-~--

5 28 t-H_R_S_T __________ r-__ -r ____________ . ____ ~·-~~----=--=--=--=--=--=-~~~=--·~.~--==~~~=======:==================================================~~. 
----~~-------4_---------_+_r---------~~-------_+_r-----------------~~9~1~~ 6 NC 

U3C ~ 

--------j--~-----------_i_----------_+~~~---------;_--------_+~------------~A~r---~ U2D ~~~~7 ____ ~~9~2~3_-1~O~~ ____________________ -+ ____ r-_________________ 4_+------------------_i_+-r--------.. ---==~----------------------------------------------------
RI 
6~1 

R2 
1.71K 

2-4 

~LY n--.. ___ t-::1-=.2---j-, 
2 

~K_--t1-"1..::..5_-, 
PIa 
U3A 

~ 
~ He 10 

II 

LAY/POSTSTORE COUNTER 

U1J 2 

U41 14 

~ K_--t,::-l.;;..l ___ ;---, 
7 

1610·0272 

1610-0362 

1 

~60 V ~5.-~-~G 
~5o PATTERN LATCH 4 38 r-=L'-P_H-'-C--+-_------' 5 ..... J,,-"1 

~ S ECL ~ r--L--NC ~·-·----vvr-------' 

98-8 

16 

/ 

2 1810-0350 

3 2 1111 vv 

3 v'VV 
4 4 "v'VV 

5 vvv 
5 6 v'V" 

7 1111 
vvv 

6 BVVV 

--=-9 -+--'\'rv "'/'v--< 
7 10 ..;vv 

8 

92-2 lOr-.... 

7 
NC~O 

NC _.!!.. ~1 C 
NC~~ ~ 3 91-4 

U2H 

~
12.' 15 

NC VH 
U41 

NC 13 9 NC 

ECL 

SAG4 

NC -ti-- 0 }H ~ 
VH-I 3 

4 C4 
~ 1 .... /2 ..... 

~ PATTERN TRIGGER 
- DELAY SHI FT 
~ REGISTER 

5 39 HSSEL 

5 J U2G I 
N C ----s I. 40 (3) ~ 1---'3=---__ -' 
NC~ 0.40 
N C -J--t-O-::'.--:4::::-0-[=-=2-=-) -;:o;-1~ N C 

NC --H-- o. 40 [1) ~ ~NC 
NC -t3 0.40 [0] 0 ~NC 

2. 40 

NC 

NC 9 ~C 
4 R 

12 
S 

10 '" J 
9 C 

VH 11 '" K 
~------+__--------'1=3 .. -- R 

U5G 

ECL 

U21 

~ r-::...::..3 ____ ...Y ......... 4_-_"'---, 

~~~15~-------+---------------

~r-::..~1-4-------r--------------

MEASUREMENT COMPLETE FF 

ECL 

NC t S \II-
9 J 

L---------_i_--------------------r---~--~C 

VH~ K 
'--__ -+-+__---------+------------------t------4-----j R U21 \I Po •• IU1J ): 14 

~ 
92-5 7r---

6~ 

'r 
~ 

C1R DIY 16 

HC~ ~1 
'--__ 5~'--~-1 "2 Cl-15 p.i-

6~ "3 
'--------:-'13'---'---"'1 G4 

'--------=--=---i>1. 2. 4+/1. 3C5 

,-

/ 

HOO 
HOi 
H02 
Hoa 

J U2K I 
7 50 (0) ~ +NC 

1: 50 [11 ~ r----s5 HC 
11 50 [21 ~ 1---14 He 

50 (3) ~ ~HC 

/ 

CTR OIY 16 

NC~ ~1 
5 1042 

6~ M3 
'----I,....::a:--.1..:::>l G4 

L-----..!~--t>I. 2. 4+/1. 3C5 

7 
l U1K r 

~~H~0~4~~~~~~~~~ 3 

H05 9 50 [0] 0 ~NC 
10 50 [11 ~ ~NC 

HOB 11 50 [2] 0 ~NC 
H07 50 [31 0 t---=--'- NC 

START/CENTER/END 
SELECTOR 

ECL 

7 MUX 
5 31 ~P~S~0----------_+------------------------------_+~+-----~9~~O}A~ 

5 
PSI lrl---------------++-t----=---I 1 3 

37 r--''-''---------..... HC 14 .. t--. EN 

l U3J r 
3 0 

1 21 MACTC2 
U41 3 

5 1 
4 2 

NC NC 6 3 
1 30 t-M_A_7 ____ --, .. 9-5 13 0 

1~------------------------------------------~I~I~1 \I 15 1 19 HACTCI 12 2 

NC ___ ~10~~3~_~ 

III 
(!) 

P/D PI :J: 

92-6 

7r---
5 ~ U2J 

41' 

~NC 
\I) 2 '9 1-2 

TRACE POINT 

----------------------------______________________________ ___________________________ -J .... ________________________________________________ _ 

a 

Figure 8D -1 2. Timin 
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NOTES 1 & 2 
ON TIMING MASTER BOARD 01630-66506. GATES U7D A and U7D D 
ARE SWAPPED. THESE ARE THE CIRCUITS ON THAT BOARD: 

NOTE I: 

uaC-9 

USC-IO 

13 15 

----12~~~U7D=~l:--9---- U9E-6 

NC 

NOTE 2: 

NOTE 3 
OSCILLATOR CIRCUIT FOR TIMING MASTER BOARD 01630-66524. 

C25 
0.0HF .; 

-5.2V 

14 

USB 

7 

8 C28 
t-------t{--

NC 

200 I1-IZ 
OSCILLATOR 

IC DEVICE 
POWER CONNECTIONS 

SlFPl.Y PIN NO. IC (2)lp 

Veel (gnd) 1 I.I)A:-6D,7A-7D, 
Vee2(~nd) 16 8lr8D,9C-9E:,9G 
Vee(- .2) 8 

RESISTOR PACK DESCRIPTIONS: 

2 
3 

5 
6 
7 
B 
9 
18 

U ~ I/'oFORMATION t}1;
xx -~ SE:E: RP VFLLE TAlLE: F'OR 

PINt OF" RESISTOR PACK 
RESISTOR PACK t<U1BER (RP) 

E:o... LINE: IEING PLUE:D ~ 
TTL LINE: BEING PlLLED LF 

RPt RESISTOR POWER VOLTAGE 
VFLL£ PIN 

1,2. 100 X 9 1 -2.4 
4,5. 
7-13, 
15-17 
19-23 

~,4,6,B 14,18 100 X 4 -2.4 

PARTS ON THIS SCHEMATIC 

l.6A:-6D, ?A-7D, VI 
UBlr9D,9C-9E:,9G RPI ,4,9,13, 15, 
C2S-Je,3? 21-23,27 
LI-3 
PI 
R7-12 
TPI 
Ql 

~-----------------------------

I TIMING MASTER BOARD 
I CLOCK GENERATION/SELECTION 

I 

5 ~~c~PU~C~K _______________ ~ ________________________________________________________________ __ 

V STATUS LATCH 21-4 HAUN 
I ECl 

I 

lATCH 
NC -+---=~ EN1 

I NC -+--=...;;;~ EN2 
C3 

I

NC --=...L:::.1 C4 
5 44 ~S~C~K ________________ ~~C5 

I 

I 

07 

14 
I 

2 
6 

11 
15 

I 

ECl 

5 45 rS=E=lC=K ________ -r __ -+;-__ ~r-----~ 
I 

I 
I 

I 
I 

SAMPLE RATE 
PROGRAMMING 

I 5 46 1-'0:;.,;;.0.....;-5:;.,.., ..;...7 ---" ..... 7_--' 

I 

I 
I 

I 

Al0 
2.61K 

11 VBB 

DO 
01 
02 
03 
04 
05 

C37 

UF ~
.01 

NC 

5 
6 

7 0 
10 0 
11 0 
12 0 

~ 14 
~ 15 

~----:::C-NC 

~--NC 

14 NC 

15 NC 

A7 
100 

-5.2~---------------------------'~~~ 

A12 
1K 

A9 
lK 

A8 
51. 1 

C27 C25 
.01 .01 
UF UF 

4 

5 

TPl 
20 

15-3 HMSS 
13-4 LBAK 

1-8 HABOAT 

22-4 

22-5 

22-10 

22-9 

21-6 200MHZ 

5 

NC 12 ECl 15 
~t----==-----.;:;...:;...-..:::..-t-----:::-1 

NC --=...=.....--~ C 

NC 
U7A 

SEE NOTE 3 
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IC DEVICE 
POWER CONNECTIONS 

SlFPLY PIN NO. IC GROlP 

Veel (gnd) 1 U2H. 3E. 3H, 31, 
VeC2C~nd) 16 4H,5H,5I,5J, 
VeeC- .2) 8 9H 

RESISTOR PACK DESCRIPTIONS: 

2 
3 

5 
6 
7 
B 
9 
18 

illim~ 
SEE RP VFl...l£ TAB...E FOR 
MORE INFORKITION 

PIN. a:- RESISTOR PACK 
RESISTOR PACK !IU1BER CRP) 

Ea. LINE BEING PlLLED l)()I+.I 
TTL LINE BEING PlLLED LP 

RP. RESISTOR POWER VOLTAGE 
VFl...LE PIN 

1,2, 100 X 9 1 -2 .... 
.... 5. 
7-13, 
15-17 
19-23 
14.18 100 X 4 2,4.6.E -2 .... 

PARTS ON THIS SCHEMATIC 

U2H.3E.3H.3I .... H. 
U5t+-J .9H 
CS .... 65.37 
PI 
RPl.2 ..... 7-11.16. 
17.2 .... 26.28 

----------

2 ~~H~T~R~IG~-------------------------------------------------------------------------------

I 
I 

I 
I 

I 
I 

I 
I 

5 

3 

5 

3 

I 2 
I 3 

I 3 

I 

I 
I 

50 

49 

28 

39 

41 

47 

48 

L 

L8DW 

TCK3 

HRST 

HSSEL 

HMC 10 

LBRK 11 
U3E 

ABORT 

- -

ABORT 
14 " 1-9 12 ECL 

10 
S 
0 

I 
11 ----., 

~ --=0 c 
NC~ 

R 
U2H 

- - ----

11 r--

U5J "" 14 " 28-8 HTSEL 
10 

-

PHASE A 

" 8-4 12 EeL 15 LPHA 
10 

S Z5 
0 

NC~ 
@C 

HPHA 

I 13 t--... 14 R Z5 
U4H 

'--

'---

NC -
L---

HPH8 " 1-7 

FF 

Z5 
15 

Z5 
......... 14 

a.. 
I-
tn 

PIO P1 -1-+-

'\. - - ---- -



HOLD/ENCODER STAfF 
COUNTER 

CTR OIV 16 
.---_____ 12 f',... G 1 

Model 1630. 

Eel 

VH 
5~ R 

T..... M2 C T '" 15 ~.~-.. ----._--~ 2 ,---.--~~--------:}: 1~3~--:t~~ _ N_C --"'y'---"-11:......-_9 ______ ._. ________ . _______ .. ___________ ---------
6~ M3 

13 G4 
r---.--.----C> 1, 2, 4 + /1, 3 C 5 

7 l 
9 

10 
11 

NC -----i 
N C -----"---I 
NC -----i 
NC ----i 

50 
50 
50 
50 

U3I I 3 
[0 ] ~ 1-------------- .. -

[1 ] 2 

[2 ] 
~ 15 
~ 

14 [3 ] \) 

" 4-8 
HOLD FF 

-1....~=---+-_+_+_-----------_.-------.--.--... -.- ..... --.. -"-______ ._ ... _" .... ___ .. ___ . _____ , _______ .. ___ ._ .. _____ +--_-------
" 10-9 

NC 
NC 

HTSEL 
--------------------------------------------------+--4------------------~~=----._~_+--------------------------------------------~--------

TCK3 

________ 4-~~--------------------+_~~----------*-~----4~---------~H~R~S~T. ___ ~-~ 

5 LPHA 

HPHA 

4 

HSSEl 

" 9-9 

" 24-4 

PHASE C 
PHASE B 

5 ECL "" 2 lPHC " 8-6 5 ECL "" 2 y11-8 ~ S v r-~--~~_+_r---_._r-----~~~-------_+------------------------------~-----------~---------
'-- S V ~-=---___ -1.....:...::..-=-_+_--:.........j 0 

7 6 I-----. HPHC " 24-3 
~ 0 NC!3 ~1 C W.----~+------~+----~------------1-----------------------------------+-------------+-----------

NC !3Qc I-----' 12 'I" ECl 15 ~ NC ~ R <J 3 <J " 11-3 LPHD ~ _____ 4~R <J ~ U5H ~S ~~~~~~~~~=-----------------------------------+---------------~-----------

U4H 11 ~ 
PHASE 
GENERATION 

~ __ NC~~-----------~~g~-I; ~~-111 ~ C 
~ __ H_S_S_E_l __ ~13~~ <J r~~14~+_-1...y~2~8--7-+__H'-P'-H~D~~----------~ 

: U5H 

WRITE ENABLE SELECT 
5 -

41 I 

PHASE 0 -
9 
7 '\ 

NC--------~ 

NC-----------~ 

6 7 

,/ 
~ 

-

OR PHD STATE 
13 ..----

12 1 
NC--------~~ 

NC---------~ 
9 \ 

11 \ 
10 ) 

L_ 

./ 
~ 

" 26-3 
UgH 

NC 

,,17-4 

3 " 16-5 

UgH 
6 I 

4 \ 
3 7 IU5I <J 

r-------=--J 

<J~~--15-~"~7--3-~-6~-~ 
5 

5 51 
READ-CK I 

L--+ttij--=-11=--4~ U5 I ~ 
L-_________________________________________________________________ ~L~P~HB~+_----------------------___________________________________________ ~l~P~HB~ ____ ~~~1~~~\ U5I 2 

5 52 LOAO-CK 

- --- - --- - ----- - --- - --- - ---- - --- - --- - --- - ---- - --- - --- - --- - --_.../ '----- - ----- - --- - ---- - ----- - ---- - ----- - --- - --- - ----- - ---- - --- - -

Figure 8D-12. Timil 



---------- ----

VH 

NC 
NC 
NC 
NC 

Model 1630A/O/G -Service Group 80 

----

HOLD/ENCODER STATE 
---------------------------~ 

COUNTER 

12_ ['... 
CTR OIV 16 

G1 
5L- R 

M2 CT=15 
Lb:. M3 

6 '" G4 
13 

1.2.4+/1.3C5 

l U3I I 7 
50 [0 ] ~ 

9 
50 [1] ~ 

10 
50 [2 ] ~ 

11 
50 [3 ] ~ 

,4 .... 8-2 
12 

10 t'-. ~ 
9 C 

VH 11 ~ K 
~------------------1-3--~ R 

ECL 

15 NC 

U3H Z> ~ 14 .., 11-9 HOLD 34 2 

HOLD FF 
~~-~~~~-+~-------------------------------------------------_+-----------------_~E_N_C°--i54 5 3 .... 4-8 
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14 
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I 
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I 
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I 

I 

I 

I 

I 
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1 k----_,,['...14 .... 17-4 
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Figure 8D-f2. Timing Master Schematic (4 of 5) 
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NOTE I 

1 

2 ~ 
3 

4 ~ 
5 

6 ~ 
7 

8 ~ 

IC DEVICE 
POWER CONNECTIONS 

SlPPLY PIN NO. IC QU.P 

Veel (gnd) 1 U2.J, :30,31<, 3L , 
Vee2(end ) 16 4D,4I,41<,4L, 
Vee(- .2) 9 5C,5D,9F" 

RESISTOR PACK DESCRIPTIONS: 

2 
3 

5 
6 
7 
9 
9 

t11;11J't 
SEE RP VFLLE TAR.E F"OR 
MORE: INtORt'FlTION 

. PIN+ (Yf' RESISTOR PACI< 
RESISTOR PRO< r.u1BER (RP) 

Eo... LINE BEING PU..L£D IJ<»oN 
TTL LINE BEING PlLLED LF 

RP+ RESISTOR POWER VOLTAGE 
VFLLE PIN 

1,2, 100 X 9 1 -2.4 
4,5, 
7-13, 
15-17 
19-23 
14,19 tOO X 4 2,4,6,E -2.4 

PARTS ON THIS SCHEMATIC 

U2.J,3D,3I<,3L,4D, 
LMI, 41<, 4L, 5C 
Ct-3,9,10-24,31-36, 
39-63,66,67 
PI 
RS.13 
RP2,4,5,7, IB, 11, 
13,22,24,26,29 

1;
----------

PIO TIMING MASTER BOARD 
CPU INTERFACE 

I 

I 
I 

1 0)00-7 <: 
1 ~~,A~0-~7 ______________________ ~7~~ __________________________________________________ __ 

I 

I 

I 
I 

I 
I 

I 

i 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

~ 
~ tIl 

P/D -;r: til 
Pi I....I 

O .... C\I(T')'«1!1 
«««««« 
IIIIII 

6 

NC 

'<t 
« 
I 

NC 28-10 

24-5 

5 

.-----~+---~~~~5-r ________________ ~--

1!1 
« 
I 

NC 

4 

m a on C\J 
IXlmmm 

2-10 
R13 
1K 

-~,2 4 

C58 
~300PF 

4 

1 

4 

HA2 

HA3 

2 

.... --.._-------1t-- 2. 4 

(T') '« 
mOl 

C1. 3, 11. 13. 17. 19, 
T42. 47, 49-51. 57, BC 
\7 .01UF 



-

-!i.2 

IF 

ECl 

HAO 7 }MUX 
HA 1 9 0 A ~ 

1.r'~'--I__---_1 1 3 

14" EN 

J U3K [ 

4 54 WE~N~C~0 __ +_---~-----__ -_+---~---~53~0~-~1 
00~26-10 

~ 1 \> 2 HOO 
AO 6 2 

~~ __ Jt~===t======~:===t=====t===~ti3t%3--__1 4 55 ~ENC1 0 
01 ,.,5-9 11 1 

Al 
~2 

10 3 

\> 15 H01 

ECl 

HAO 7 }MUX 
HAl 9 0 A ~ 

1)-'-'-'-'-''--�__-----1 1 3 

14..1:::::, EN 

3 J U4K [ 
1 24 WL~A~A~M __ +_---~-----_+-----~5~0~-~~ 

02 ~10-6 
1 4 1 \> 2 H02 

A 2 ~---~6:-1 2 

4 53 ~L=.£P~H~A-t====t======~==~t==========:!!~~t%~----1 
A3 

5" 

J U50 
~H~A2~~------~4~~ 

7.s--.... 

",--",-0=3_"'.&-;10...;0,--...;:.1..:..0 ..,-.------:-::-1 1 ]<;. 15 HD3 
r 12 2 v 

to 3 

2 X28-3 

3 .... 11-7 J U50 
IrH~A~3~ _____ ...::.6~~ 

/ / 

ECl 

HAO 7 }MUX HA1 9 0 A ~ 
I r..:..:;.:..:.---1i----"'-----i 1 3 

14J'-.. EN 

3 1 U3l I' 
1 20 rL~M~F--~----~--'----~~--4-----~--~5~0~--~ 

04 y 5-3 
~ 1 \> 2 H04 

A4 6 2 

2 42 ~H~T:BR~IQ.G_r=~===t==========t=====t====Il13~1 H-~ ----1 
05 ,,5-5 

A5 
T 12 1 Z> 15 H05 
'-----10 2 

3 

ECl 

HAl) 7 }MUX 
HAl 9 0 A ~ 

1>-'~-I__--=---1 1 3 

14 ~ EN 

3 l U4l I 
2 11 ~H~T~P1l--t--~------+-----~5~0)--~J 

06 ,,10-3 
4 1 \> 2 HOB 

'-----~6::-12 
I~A~6~~_-------1i-------~~ 3 

2 41 ~H~M~C __ ~ ____ +_-----~----~1~3WOO~--1 
.-____ -=-=11:-1 1 ]<;. 15 HO 7 

'-"'0'-'-7 ____ "::..,:1 D=--...=5--lf---41_----1::..:;2=--t 2 v 
10 3 A7 

READ SELECTORS 

1'2 
/ 

/ 
T T 5.2 

....J....-C65 ....J....- C2 • 10. 12. 14. 16. 18.20.24.31.32.34. 
-r- 33UF -r-36. 38. 43-46. 48, 52-56. 59. 61 

~-2.4 

J..,C1. 3, 11. 13. 17.19.21-23,33.35.39.41. -y-42. 47. 49-51.57, 60.62.63,66,67 
\7 .01UF 

+ \7 \7 .01UF 

t- t-

'.1'.1'.1 
LOCOl'-CDcno 
cncncncncn~ 

vvvvvvvvvvvvvvvvVV V 

O .... Nt'l~I!l(oI'­
ClClClClClClOCl 
I I I I II-I I ='=. 

vvvvvV'v 
aJ I'- co LO ~ tTl N ..... , 

\LOlllllltiB IOIllLOJ 

",2 
/ 

vB 
/ 

L~ 
/ 

L8 

MODE SELECT LA'TCH 
ECl 

Model 1630J 

..---______ .. " ..... " .. _ ... __ . ____________ :c.9 -{ol c F F 

r-~HO~Ot=====================~.: .. =" .. ".=--======i~tF%~O ==U5=C=~~~--__ ---~--... -.---------------

/ 

r-H 0 1 0 ~ rL------Y.i:: 7 I 
I r H..!.,!0""'2'--________________ --:-:7'-1 0 ~ 4 _ Y 13-8 L-. ___________ _ 

""'H~D"_'3~_____________ 1 0 0 ~ 13 Y 13-6 , 

H04 . ______ . ___ .:..11~'[)--__o 1~_ -- -- .--YJ~ll '----------
r-'-'-H""D5~ ___________ .. _ 12 '0-------0 ~-----1S4-~-1 '-_. _________ _ 

o ..... 

v6 

u 
z 

Cl 
III 
::J 

.... 13-2 

,,13-9 15 /1. 12 -NC 
(7 U3D 

NC ~ \;---'-1:c.3 --.... -'VV\r- - 5.2 

WRITE STROBE DEMUX 
ECl 

DMUX 

151'-0 
~H~A~3---------2~~~ & G8 

HAO 7 } 
"'!'!~:::..:.::...! ----------'1 ~=---! 8A t 

HAl 
HA2 
HA3 

l U4D I' 
6 

11 ~ 

O~ 
1 ~ t'-- 5 
2 ~ 4 
3 ;::; I'-- 3 
4 ~ I'-- 13 
5 ~ i'. 12 
6 ~ r-.., 11 
7 ~ r-.., 10 

13~ U2J ]<;. 

.... 2 3 

.... 4-3 

.... 22-7 

.... 13-5 

.... 11-4 
.,Y7-2 

.... 13-3 

In 

R6 
1K 

I -..LC15 
:&300PF 

HOD J U3D 
7I:::" 

-
3 X4-

l2f'... ~15 NC 

9,,- v 14 ,,11-10 
NC~~--~~~----~~~-t-------------------

--r 7 

v4 v3 

61 U4G 3 
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SERVICE GROUP 8E 
TIMING SLA VE 

BE -1. INTRODUCTION 

BE-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 ANOed 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-l. Timing Master and Slave Board Comparisons 

TIMING MASTER BOARD 

Pod Interface (8-bit) 
Macrocells (2) 
Acquisition RAM (1 K x 8) 
Pattern Duration Filter 
Delay IPoststore Counter 
Clock Generation 
Clock Selection 
Clock Phasing 

TIMING SLAVE BOARD 

Pod Interface (a-bit) 
Macrocells (2) 

Acquisition RAM (1 K x 8) 

Clock Phasing 

BE-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 I 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 ANOed on the state board. 

BE-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 



Model 1630A/O/G-Service Group 8E 

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

BE-S. 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 "0" of the generator when the 
timing analyzer is in the timing mode. When the timing analyzer is 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. 

8E-2 
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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 signals have "L". All signals on the Timing and 
State boards are ECL. Worst case voltage levels are as follows: LOW = less than -1.S0V; 
HIGH = greater than -1. 1 OV. 

Table 8E - 2. Mnemonics 

Mnemonic Description 

ACK Address Clock. Increments memory address counter. 

BSO-3 Block Select. Select~ a block of RAM for reads or writes. 

GS1 Ground Sense. Reference ground from user system. 

HAO-S Motherboard address bus. 

HBRS Break Reset. Sets BSC high and other Block Selects low. 

HDO-7 Motherboard data bus. 

HGL Glitch. Sets the glitch mode on four slave channels. 

HGS Glitch Slave. Glitch trigger from slave board to master. 

HMSS Macrocell State Select. Selects the State mode for slave. 

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

HPHA-D Four timing clock phases for different analyzer functions. 

HR/LW High read/low write. The CPU programs or reads status. 

HRST Reset. Resets the memory address counter. 

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

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

HTSEL Timing Select. Enables the block selector. 

LAS 

I LBS 
LCS 
LOS 

Patterns from the macrocells when in the State Mode. 

LE2 Enable line to the macrocells. 

LSTB Strobe. CPU strobe for reading and writing to timing slave. 

8E-3 
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Mnemonic 

LTS 

LWE 1-2 

MAO-7 

LTCK, 
HTCK 

TCK 1 } 
TCK2 
TCK3 

THR1 

BE-4 

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

Description 

Valid Timing Pattern. From slave macrocells to master board. 

Write Enable. Write enables to acquisition RAM. 

Memory Address. Memory Address Counter lines to RAM. 

Timing Clock. From motherboard. 

Timing Clocks derived from L TCK and HTCK. 

Threshold to the pod from the CPU board 
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NOTE I 

MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 

8S0, BS1. BS2 
OR BS3 

LWEi OR LWE 

Q 

Q 

Q 

Q 

0 
1 
2 
3 
4 
5 
6 
7 

2 

0 
1 
2 
3 

RAM PINOUT 
Eel 

-~------ - ~ ~ ~-~-~-

13 RAM 256X4 

14 
0 

15 
1 

16 
2 

17 
3 0 

9 
4 > A 255 

10 
5 

11 
6 
7 

3 J'-.... G1 
5 J'-.... G2 

20 f'..... G3 
22 f'..... G4 

8.- J'-.... C [WRITE) 
~ EN [READ] 

l U I 6 
tAD 1A~ 

7 
2AO 2A ~ 

18 
3AD 3A ~ 

19 
4AD 4A ~ 

VEE 

@@@@@@@@@ 
@@@@@@@@@@@ 
@@ ®(§ 
@@ @@ 
@@ @@ 

GND@@ @@GND 
@@ @@ 
@@ @§ 

GND@@ @@ 
@@@8@@®®CD®@ 

@@@@®0®0lJJ 
VEE 

Macrocell Pin -out Diagram. 

2 
4 

21 
23 

DO OR 02 
04 OR 06 
05 OR 07 
01 OR 03 

IC DEVICE 
POWER CONNECTIONS 

9..FPLY PIN NO. IC GRQ.P 

Veel(end ) 1 utC.D. 2C.F .H. 
Vee2(~nd) 16 U2I. 3R.F .H.6B 
Vee(- .2) 8 

Vee (end) 16 U2D 
Vee(-S.2) 8 

Vee 1 (end) I lJ4F.G.I.J. 
Vee2(~nd) 2 .. USF.G.I.J 
Vee(- .2) 12 
-S.2 9.43 lJ4C.5C GND 20.26.60 

RESISTOR PACK DESCRIPTIONS: 

~ SEE RP VfU.E TRIL£ FIR MeR: If'tFCRfltION 

PINt a- RESISTeR PACK 
RESISTOR PRO< N..t1BER (RP) 

EO. LII'<E BEING PI.1.LE:D ~ 
TTL LII'<E BEING PlLUJl LP 

2 
3 

RP+ RESISTOR POWER VQ..TAGE 
5 VFLLE PIN 

1-6 lee X 9 1 -2." 
8.9 

6 
7 
8 11-15 
9 ? .10 lee X .. 2 .... 6.9 -2." 
10 

PARTS ON THIS SCHEMATIC 

UIC.D.2CfD.F.H.I 
UlR.C.D •• H.4C.F.G. 
U4I.J.5C.F.G.I.J 
LSB 
CI-12.14-38 
Jl 
RPI-I" 

1=
------------

TIMING SLAVE BOARD 
INPUT/MAC/RAM 

I 

I 
I 

Pia 
Jh UIO 

28 
7-8 

03 I> ~ 3 7-8 
25 

6 7-4 
20 

07 10 I> ~ 7 7~2 
19 D6 12 14 

B 
08 13 I> ~ 15 

vee 11 
NC 

U3D 
1-----1 
1-----1 

Pia 
Jh UIC 2, • 

12, 

02 I> 
1 12 

01 13 I> 
NC 

9 
NC 

10 

I 

POD 1 I 
(1630DJ I 

I 
POD INTERFACE 

P/O 

10 
Jds- U2C 

9 
24 
23 
22 
21 

27 
28 
14 
13 
15 
16 
17 
18 

P/O PI ~ ~ 
__ ---'''v'''o. __________ _ 
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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 16300 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-I. Master and Slave State Board Comparison 

ST A TE MASTER BOARD 

Three Data Clock Inputs 
27 Data Inputs 
Acquisition RAM (1K x 28) 
Pattern RAM 
Measurement Control Circuitry 
Data Clock Processing 

STATE SLAVE BOARD 

30 Data Inputs 
Acquisition RAM (1 K x 32) 

Pattern RAM 

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. 

PA TTERN 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. 

GRA Y 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. 
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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. 

SF-2 





Model 1630A/O/G -Service Group 8F 

NOTES 
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SF - 3. THEORY OF OPERATION 

SF -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-U21). 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 Ilatch with a high. 

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

SF -5. Acquisition and Pattern Memory (seeschematic8F-2) 

SF-S. ACQUISITION MEMORY. The acquisition RAM is organized as 32 bits wide by 102'4 
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 (LARS 1-4) 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. 

SF-7. MEMORY ADDRESS COUNTER. The Memory Address Counter consists of three 4-bit 
counters, of whioh 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. 

SF-B. 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 fO\Jr 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 lines 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-ANOed. (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 aU four RAM chips on the State 
Master board must a'gree. (When the timing board is not in the state mode, its pattern lines will 
be low). 

If 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-l0. 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 U8N and U8M. 
l TTL, 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 also 
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 U81 
pin 6, through U71 pins 7 and 3, and U81 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 U 8K 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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BF-14. STATE COUNT CLOCKING. When the counter is used to count states the 25 MHz 
line, GCCCLK, is put high by U5L 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. 

BF-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 2 is 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 -flops. 

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

BF-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 17-19). The CPU uses algorithms to convert 
the gray code to the count figure. 

U4M and Q 1 are a power supply which provides -3.25V +1 -3%. U8L 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. 

BF-1B. 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. LCRS 1-3 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 -1 9. 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. 

BF-20. ADDRESS DECODER. The address decoder decodes the eight high order addresses 
alloted to the state slave board. The L TTL signal, decoded in U8N (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 OACs. Two lines clock and reset the 
Address Counter. 

U 6L 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. 

BF-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. 

8F-7 



Model 1630A/O/G-Service Group 8F 

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. U70 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 thresl10ld level required. The current level is 
converted to a voltage level by USB. 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". 

Table·8F-2. Mnemonics 

Mnemonic Description 

00-7 Data from counter RAM. 

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

GCCSI 

GS5,6 

HAO-5 

H/LACK 

HADE 

HCRF 

HDO-7 

HGCCOF 

HGCCR 

HGCCT 

HMACR 

HSCS 

GRA Y 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 OVERFLOW. 

GRA Y CODE COUNTER RESET. Positive edge initiates counter reset. 

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

MEMORY ADDRESS COUNTER RESET. 

State Clock Slave. State clock for State Mode. 

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

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

LARS 1-4 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 
LOS I 
LARWE 

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

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. 

LCRS 1-3 COUNTER RAM SELECT. Selects Counter RAM pairs to read data onto the 
system data bus. 

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

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

LPRWE 1,2 PATTERN RAM WRITE ENABLE. Allows writing of pattern data from CPU into 
Pattern RAM. 

LSTB 

LTTL 

MAO-9 

MACCLK 

SDO-31 

SLCLK 

SLM 

THR5,6 

8F-10 

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

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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~NC M3 CT"IS 
I M3 CT=IS 

NC 
13 G4 13 G1 

1,2,4+/1,3CS l,2,4+/1,3C5 ., U2F r3 "1 U2G r3 PI16-6 7 50 SDIS P07-a 7 50 502a 
PD6 ? 9 [(3] g 2 SD17 "- PO? 1 9 [(3] g 2 SD21 "-
PD6-B 10 50 [1] 

~ 15 SDle PO? 2 H! 50 (1] 
~ 15 5022 

PD6 9 11 50 (2] PO? 3 11 50 (2] 
50 (3] ~ 14 SDIS 50 (3] ~ 14 SD23 

4 1 

/16 " 
2a 

" , , 

10 10 

! N 

N I") 

2- 2-
-; -; 
-

}4 
, 

10 > ::J 10 
I") 

Oli ~ 

NC 

"It en 
2- 2-
-; ~ 

ECL 

12 ..... GICTR DIV 

sI- R 
M2 

10 
"It .-

~ 

2-
-; 

16 

III 
10 10 > 

NI rll Ol 

NI 1')1 Ol 
, ..-

NC 

'" _yJI-7 

ECL 

12 ~ G1CTR OIV 16 

5L-R 

6~ M3 CT-=15 I NC 
13 G4 

,~ ~ CT=IS ~NC 
L+-+--+_~6---1"'~ G4 

13 1,2,4+/1,3C5 l,2,4+/1,3C5 , U2H r3 PO?-4 ? 50 (0J SD24 
PO?-5 9 ~ 2 SD2S "-
PO? 6 10 50 [1] g IS SD26 " 
PO? 7 II 50 (2] 

50 [3J ~ 14 5027 " 
"-

PD7 8 7 "1SD U2I r 3 SD28 
PD7 9 9 [0] ~ 2 5029 "-

10 50 [1] ~ 15 SOJB 
NC ('11 SD (2] 1'1: 14 s001 

, ......... L,;S;.;;;D~...;;[.;;.3];..........;v .... 

,,4 
I 

28 

Model 1630 

Sne-31 

SAMPLE LATCHES (RUN MODE) OR PATTERN PROGR~ING COUNTERS (HALT MODE) 
PLLLDOWN RESISTOR CONNECTIONS FOR 
U28 T~OUGH U2 I FRE SH()W\J ON THE 
FOLLOWING SCHEMATIC. 

Figure 8F-4. St 



(l')II'IUll'-CDCDI'- II'IUl'O"I") 
-----NN NNNN 

NC 

~~ CSl-~FFH 

1ERS "V "V v "V 
Cl 

:3 J() p J() J() 

~ 
.;. N I") 

, 
NC 

(I') T ~ ~ • 

Ea... 
~ DIV 16 

"V 

m 
> 

m 

I' 

POD 6 

-NlSJen 
NNN-'O"(I')-N 

I") N lSI"" 
.................. ".II)f'.lD 

"V V "V "V "V 

w m 
:3 J() J() J() J() > 

If) 'or (\J I") en]. 

NC 

Ea... 
12,.., GICTR DIV 16 

SL-R 

CT-IS 4 .. 10-9 ,L.t:... ~ CT-15 ~ NC 
'---~~-+--+--=-=6---1 .. ~ G4 

U2D r 
3 sm 

[a] Q 2 SD9 
[I] QISSDla 
[2] ~ 14S011 ~ 
[3] ~ , 

B 

.. 

PD6-2 
PD6-3 
PD6-1 
PD6-S 

13 1,2,4+/1,3C5 

11 SO 
SO 

., 
7 SO 
9 

10 SO 

U2E 
[a] 
[1] 
[2] 
[3] 

r 3 S012 
Q 2 S013 g 15 SOl4 
U 14 SOlS "-

"'-------' 

12 

.. 

-N lSI 
--en-CDI'-II1Ul 

"V "V "V "V "V 

~ III 
til 

::J J() J() J() 10 > 

~ ! (\J I") ml 
NC 

If) N t"'I q-

d, d, ~ d, 
i i i i 

r--

/ 

DATA 
LINE RECEIVERS 

EQ 

"V "V "V \l "V 

l!I m 
::; J() J() J() P > 

~ ~ N t"'I mi . 
NC 

Ea... 

POD 7 

"V 
I 

S J() 

~ 

'? -• 

12 ~ GICTR OIV 16 

sL- R 
12 '" GICTR DlV 16 

sL- R 
CT-15 "I .. 11-7 ,k.~ 

NC~ G'I 
~""":'::'---;>l,2,"I+/I, 3CS 

':1 U2F r3 PD6-6 ~ 50 raJ S016 
PD6 7 Q 2 S017 

[ll 

T _ M2 CT-15 ~ NC 
6~ M3 

'--+-1t-++---+--;1~3---'~ G4 
~""":'::'---l>1 ,2,4+/ I ,3C5 

I 

P07-a 
P07-1 9

7 '50 U2G r 3 SD2B 

PD6 B la 50 
PIE· 9 11 50 [2] 

50 [3] 

Q IS SOIB g 14 SOl9 "-
PD7-2 
PD7-3 

[a] 0 2 SDZJ "­
la 50 [1] Q 15 SD22 "-
11 50 [2] 70: 1'1 SlJ23 

... 5;.,.0 __ [...,;3_] __ v ... 

4 

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

"V V "V "V "V "V "V "V "V 

m 
J() J() J() > 

1-4 III 

:3 P P J() J() ~ 

~ N I") 
OJ]. 
NC 

'}I I") q-

.!. .!. 

~ ! NII")I m 

NII")I en 

I' cp I'-
, 

.!. NC - -• • • • • 
r-
r-
r---

EQ Ea... 

12 ~ GICTR OIV 16 12 ~ GICTR DIV 16 

sL- R sL- R 
T _ M2 CT-15 'I .. 11-7 T _ M2 CT-15 ~ NC 
6~ M3 I 6~ M3 

NC ~ G"I '-++---+---:1~3--'~ G'I 
I....-.---:":==---;>I,2,"I+/1,3C5 1 ,2,4+/1, 3C5 

-, U21 r 3 SD28 PD7-8 7 50 [0] 
PD7-9 9 50 Q 2 5029 "-

(Ia 
[1] g 15 SD3B '\ 

NC 11 50 [2] 
Q 145031 . ..:....::.. 5D [3] 

.. 
; 

L 16 2a 24 " 28 " 1 500-31 __ ~,~ ________ ~ ________________________ ~ ______ ~ ____________________ ~, ________ ~ ____ ~,4-__________ --------------~--~----------------------------~--~------------------------~~~,------~ 1 2 
F\.LL00If< R£SISTOR COIKCTIa<S FOR 32 1-------

_________ S_AMP_ L_E_LAT_C_H_ES_< R_UN_M_ODE_}_OR _P_A_TTE_RN_~_R_OG_RAMM __ ING_C_OUN_T_E_RS_( HA_ L_T_MOD_E_) ___________________ ~L6w_~_NG_~_I_F_IC~""",", __ ON_T_HE __________ I 8 F _ 1 
Figure 8F-4. State Slave Schematic (I of 5) 
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Model 1630A/O/G -Service Group 8F 

01630 66517 REV A2 

3D CHANNEL 

STATE SLAVE BD. 

31 3..1 3K 3L 3M 

~~~~IC.81 
ca. call ~ 

~, , ' 

( ) LOADING DIAGRAM 

Figure 8F - 3. State Slave Board Component Locator 
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IC DEVICE 
POWER CONNECTIONS 

SlFPLY PIN NO. IC GROlP 

Gm 1 UIA-I.K-M. 
Gal 16 U2B-M. USK-M, 
-S.2V B U7I.K-M,UBI-N 

Gm 1 UJA-M 
Gal 24 lJ4B.D.f.H 
-S.2V 12 

+SV 24 U6E.G.H.I 
GND 12 

+SV 9 USL.M 
-S.2V B UBC-G 
Gal 16 

+SV B U7C 
GND 16 
+SV 20 U7D-G 
Gal 10 
+SV 14 U7H 
GND 7 UBH 
-S.2V 16 U7J' 
-S.2V 15 
-S.2V 1 
-S.2V B 
GND 

RESISTOR PACK DESCRIPTIONS: 

2 
3 
4 
5 
6 
7 
B 
9 
10 

m;rn-~ SEE RP VFLUE TAB..£ fOR 
MORE II\FORt'fITION 

PIN. OF" RESISTOR PACI< 
RESISTOR PACK N.J1BER (RP) 

ECL LINE BEING PLLLED DOWN 
TTL LINE BEING PLLLED UP 

RP+ RESISTOR POHER VOLTAGE 
VFLUE PIN 

1-7 33BX9 1 -S.2V 
8-14 

16-19 100)(9 1 -2.4V 
23.26 
27 
15 SBX9 1 -2.4V 
20-22 lKX9 1 -S.2V 
24,25 2.2KX9 1 +SV 

PARTS ON THIS SCHEMATIC 

P/O PI 
RP12,14,15,16-19 
UIK-M,U2K-M,U3A-H, 
U4B-H 

RCQUISITION RND PRTTERN MEMORY 
1 1 

500-31 

MEMORY ADDRESS ~ 

COUNTER 

ECL 

9 I-t'fICR 12 " GICTR DIV 16 

sL- ,10 I'F&-S R 
M2 2 

sLA. H3 CT-IS ~ V"I 

I'flCCU< NC~ G4 
12 1,2,4+/1.3C5 , lJ2M 

r3 

I [~ SD (0] ~ 2 
... 15 2 f"RI/ 

I ~14 NC ~ 50 
... 15- 3 MAl/ (1] ~ 15 ... 15 4 MA2/ 

11~~ it SO (2] ~ 14 ... 15-5 MA3/ ....:...:.. 50 (3] ~ 

~ 6 
NC ... _12-4 ; Is-'" " 

ECL 

12 " Gl CTR DIV 16 ",(~ UIK" 2 

sL- R 
M2 ~1 ... 12-5 

~ H3 CT-IS 

13 G4 
1.2,4+/1,3C5 , U2L 

r3 

[~ SD [EI] ... 15-6 t'fM/ 

NC ~ 5~ ~ 12 ... 15- 7 I tftj / (1) ~ IS ... 15 lEI I1i16 / if SO [2J ~ 14 ... 14 2 4 MA7/ ....:...:.. 50 [3J " 
ECL 

2 
12 " Gl CTR DIV 16 .. 
sL- R 

M2 

~ H3 CT"'15 ~NC 
G4 13 1,2,4+/I,3C5 ., U2K ~ 3 ... 15 9 [~SD (aJ MA8/ 

NC ~ 50 (1] ~ 2 ... 15-8 MA9/ 
15 it 50 (2J ~ rt4) NC (3J . ....:...:.. 50 ~ f-"-'--. 

3~ 
LFRS4 

Lffi53 

LARS2 

LARS 1 

3 13 
LJ=A£ 

32 32 
I i , "- , 

B 
'" 

}0 } , 
'"' 

, 

10 
ECL " if" IKX< 

""- I'ft!I 4 
"- ~ 4 , , 

3 e , ~ 4 > A 1023 

" ~ 

"- I 
5 

"- 13 6 
7 , 14 8 , 15 
9" 

LARS4 17 r-. Gl -LFM£: 16 lEN CREADJ L-.t:. lC ChRITEJ 

""l lOA r , SDI2I 21 AD A 3 De , ~l Z6 z. Dl.'\. 
1!:l AD _~~ , ~ IJC .'\. 

'\. :iLrJ Itl AD 22 00_, 
AD H 

"-

4 .. 
... 1-- 10 

ECL 1 ,,~ · n- IKX. 
r-... MAe 
r-... 1 
r-... 
r-... 

3> A 0 I\.. 
r-... 4 1023 
r-... 11 5 

r-... 13 6 

r-... 14 
7 
B '\. I!:! 9 

LARS4 17 ..... Gl 
LfM\IE 16 

... 
lEN CREADJ L....t:. lC ChRITEJ , 

lOB r 
I\.. 504 21 AD AU 3 D4 
r-... 5D5 20 2 05'\. 
r-... 5D6 19 HI! HS, 23 D6'\. 

"- 5lJ7 IB BJl A~ 22 07'\ 
:AD rv 

'\. 

,,~ 

'" 



-:4 

J 
EJ 
.... 

-

-(4 

IJ 
EJ 

3 
2 
23 
22 

J 3 I 2 23 
1 22 -

}2 
I " 8 

" 

,IEl , 

D0 '" D1 I'-
02'\ '" 03'\ I'-

" 

D4 

, 

Hl 
ECL / 

1'\ ir~ IKX. I'.. 
I'.. 
I'.. 

3> A El I'... 
1'\ 4 1023 
I'... 1 

5 
6 I'.. 1 7 I'.. 1 8 

I'.. 1 9; 

_LffiS'J 12~ Gl LfR.lE IS lEN [READ] 
L.....t::. lC [!oRITEJ 

SD8 21" 
U3C r 

3 
SD9 2~ AD ... ~ 
SDlEl.ut AD ~:j 
5011 18 AD ~ AD 

, ~10 

ACQUISITION RAM 
?2 

( 

" I 

8 

" 

,1El 

I "' 

v iEl 
Eo... '" 

I'... ~ 
RFt1 II<X4 

I'... :t El 
1 f'. 2 f'. 3 A_El_ I'... 

" I'... IB23 
I'... 1 

5 
6 f'. J 7 f'. ~ J 8 

f'. ~ J 9 

iLffiS21Zl"- Gl 
~ ~Ii lEN [READ] 

L-...t:: lC [!oRITE] .... 
U3E .... 

00 "" 5D16 21 If! It" 3 DEl 
DI_, "" ~Il ~li:I 2 Dl "\ 
)..g-,\ "" ~~IB l~ i~ 23 02'\ 
~'\ f'. ~l~ ~ IP 22 03., , , 

lEl 

Ea... 

B 

" L8 , / 

v 15:1 
ECL .. 

I'... 4 RFt1 I1<X1 

f'. ~ 
I!l 
1 

" 2 I'\.. 3 A_El_ f'. 4 I'... 1023 
f'. ~ 

5 
6 I'.. 1 7 I'\.. 1 8 I'... I 9 

LFRSl l'l~ Gl LfRoE ,lIi lEN [READ] 
L......t::, lC [!oRITE] - U3G I""" 

I'- SD24 2J 
I'- .~~~ 
I'- SD26 19 
I'\.. SD27 18 

"lEl . 
Ea... 

'- RR1 11<X4 
, :t El 
,'--h'loi;r--;iO-I 1 
'--~:----.......... 2 
~ 3 A_El_ 
, 4 1023 
, I 5 
, I 6 

" J ~ ,--",-"-,,,,------,J=-t9 

LARS 1 17 r--. Gl 
...--+-..... L .... JH£!L.l!..lII"----.....ULK-i-l lEN [READ] 

L-t::. lC [HRITEl 

.... U3H I""" 

3 
~ 

n 
-" 

SD28 21 .£ ,,:o"t .3.. 
sms ~~-.£ ~ ~J 

00 
lU_" 
.~." 
jJA." 

'\ 

3 

, 

5 
HOO-7 I / 

I "" 

LPRWEI 

3 0-( _-,L:::..PRWE2~=-__ -, 

DATA ENABLE 
GATES 

14 HD5 DS :-f!t 
r=-__:_. --1j--w1~---I IS HIM 
M '-----tt 

v 
1 

, Jt ~ I 
5. UIH r 

.m. NC -;:t ~ 2 HD3 

V D2 .-, J HD2 

J!1 .- 14 HDl 

V~-:-. _~~---I 15 HOB 
J:!!l 

I 

I 

16 

,-u~ If "ox< 
;-
;-
;-

3 A_El_ ;-

• i- " 255 

• ;- 1 5 

• ;- 1 
6 
7 

~~ 
Gl 
G2 
G3 
G4 

8 r-.. C [~ITE] 
L- EN [READ] .... 

U'IB .... 
HOO JJt 1"3D 41= 

~~:iJJ 
~::Y! ~ 

I'UJ . 

?_ IEl ~~At1 256X'I 
~ ,_~ El 

'" 7-~ 1 , ,_ 2 
,'iiiiii->ir-=rw,r-ir"_------fii-t 3 A _0_ 
" ?_~ ~ 'I 255 
, 7-, 11) 5 
'- ,-! 1 6 

~~~ NC G3 
NC G4 

8 r-... C 
~EN 

'- / tiDl!l-7 
5 , 

Model 1630) 

PATTERN RAM 

1'16 
I 

.--
f'.. ~ I-~ 

· iJ 
I'- 1-

'" 1-

'" 1-

'" I-
f'. I-

'" I- I 

'" 1-' 1 

~~ 
Gl 

Ifi G2 

IJl G3 I 

G4 I 

8..1', C 
L-- EN .... 

23 '" -'::!OO. 

1!~1 21 "" HDI 

~ "" HD2 
1'\ H1I~ t)t! ---

I-t-++---P/O Pl 

.----------------------------------------------------------------------------------------.r...r.y.~"'~v,'n--- -------
.u ". II:; 

"'(C!)J 

Figure 8F-4. Sfl 



ECL . 

~ Gl 
lEN [REAm 
lC [~ITE] , 

U3C r 
ElRD A 3 

1 AD 
2 
23 AD 22 • AD A 

Eel. 

--," RFI1 lKX .. 
e 

---; 1 
--i 2 
---i 3 e 
---l 4 A 1023 

j 
5 
6 
7 
9 
9,. 

~ Gl 
lEN [READJ 
IC [~ITE] .., 

U3D r 

II AD A 3 
AD H 

2 
23 AD H 22 lAD A 

ACQUISITION RAM 
?2 

I 

8 

I ~ 

ECL 

~ 17" Gl 
LfHoIEi6 

L-t::. 
lEN [REAm 
lC [~ITE] 

.., U3E r 
00 '" SD1S 21 AD AU 3 
Dl.' '" 5D17 21(1 2 
02., '" SJJIB IS I AD .BQ 23 
03." I\.. !:i.l.I.n:t. 1 B I AD .BQ ~2. 

" ~ AU 

..... . 
... le 

~ 
, 

.. Eel. 

" !'Fe 4 n- IKX4 

" 1 
"-
"- 3> A e " .. 1023 

" " 11 5 
6 

" 13 7 
"- iI 14 8 
"- ~ 15 

9, 

LfRi2 17.b GI LFA£ 16 
L-.t:, 

lEN [REAm 
lC [~ITE] 

sme 21 ":'n U3F r 
D4 I\.. A~ 3 D5" t'-.: ~'f: AD 

~. 
IIi'\ I\.. ~ 
07'\ " 5DZ3 18 AD ~ , AD "!. 

~ 

, 

00 
Dl." 
02." 

_03." 

" 

, 

32 
L 

I 

... 

LMSI 17 '" Gl LARWE .16 
L-t::, 

lEN [READ] 
lC [~ITE] , 

UlG r 
I\.. :Ii AD AU 3 

'" 2 lAD 

'" SI 1 

'" 51 lAD 
AD 

....... . 
.... le , 

ECL 

\. !'Fe 
4 If~ IKX4 \.. 1 

\.. ~ 

" 3 
"- .. 3> A e 

"- :; 
\. 11 
\.. 13 
\.. iI 14 
"- ~ 15 

LfRSI 17 " 
~ 16 

L-t:. 

I\.. SD28 21 

"- 5DZ9 21(1 

3 15 L Zf" 

3 14 HCRF 

d ,........;;-

4 1023 
5 
6 
7 
8 
9, 

Gl 
lEN [READJ 
IC [~ITE] .., 

U3H r 
AD A~ 
AD H 
AD A 
AD AU 

4 22~~~~7-----/~/-B--~lL 

23 
22 

3 
2 
23 
22 

D0 
Dl." 
JJ~, 

Dl.' 

" 

, 
4 .I 

3 
5 

D4 
115, 
[)6, 

07" , 

5 25 
HDB-7 

30--( 
LPRWEl 

LPRWE2 

DATA ENABLE 
GATES 

,B 
I 

I-FUlE 9.J EN I 
45 UIL r 

.... 

D? NC 5 -1 ~ ....,z"--_HD?:-=.:. _______ 

/ NC ---* 3 HOG 00 7 ~~==--~I 

V . UJ 14 HIlS os NCll 
vr='-:NC-=-;~112Z1----IlS ~ 

D4 13 
V 

.... 1 
9 lEN I 

.. l=j UIM r-
oo NC 5 -1 U I-'Z=--_HD3:...='--___. 

V NC--!- 3 ~ 
~ 7 ~~~-~I 

V 01 NC-¥f 1.. HDI 

Vrne=-:-NC-:-::::--"fj ~I ~»-----IlS HDB 
vr=---"-"'-l __ .-J 

I 

32 16 
/ I 

"II 

"'-

~ .. 

.16-le 13 
I'- 1 .1 - 14 

• 1 - 1 
.1- I 
... 1 ,-I 1 
... 1 - !i 
.1 3 111 
.1 .. 11 

I\.. ..... SC-~-n<-"";O---:-i;o...l 
1'-'iS=--~~-+-:-:;::-t 
I'-,-=~--Z...:..:.~--:.., 

~~ NC 2 

NC 8" 
L--

I 

_tH'I 256X4 
1(1 
1 
2 
3 A_e _ .. 255 
5 
6 
7 

Gl 
G2 
G3 
G4 

C [loRITE] 
EN [READ] 

~ U4B r 
HOO 19 'lAD 4AU HDI 18 3An 3A HD2 7 2AD 2A<:: 
HD3 6 lAD lAU 

23 
21 
4 

rL-

~ ~SDB 17-19 13 a 
I\.. 9 1 ~ 14 1 

256X4 

I\.. lJ:t 1-~ 12 
~ 11 1- 13 
r-... 1~ 1 HI .. 
I\.. IJ 1 J ~ 
I\.. 114 1 -4 111 5 
",-=~I~S.z...:.I.!..-"-5~~114 ~ 

A_B_ 
255 

~~~ 
NC~G4 

yl-----.. T--.Jllli.......L=>I C UfiITE] 
'-- EN CREAD] 

HIM 
HIlS 
HII6 
HD? 

3 5 

.., U4D r 
19 'lAD 4AU 23 
19 3AD 3A 21 

7 2AD 2A .. 
6 lAD lH 2 

---------------------------------------------------------------------------

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

PATTERN RAM 

, 

I 

[)i 
... 

'" '" I\.. 
I\.. 

16 

~ SD16 .. IS-Ie 13 El~ 256X4 
1\..5 
1\..5 
I\.. 

'" I\.. 
I\.. 
I\.. 

j,s 

17 .. 18-9 14 
18 .. 18 9 15 1 

2 19 .. 18-7 16 3 a 
JI!_~.~ 18-6 It 

1 .18 2 ~ if" 255 Jl!2 ... 18 3 19 
~3 .18 4 11 

NC=±! Gl 

NC~ G2 
NC 2 G3 
NC G4 

8 " L--
C [WRITE] 
EN [REAm .., U4F r 

HOB 19 4AD 4A~ 
~1 ~ ~HD :JA 
HD2 7 .LA.Il ~ HD3 6 lAD IA 

19-19 13 ~~ 256X4 
1 ~ 14 El 
1 -8 15 ~ 
1 7 16 3 a 
t ~ 1~ jJ> A 255 

-A. 19 5 
1 -4 11 ~ 

NC~ Gl NC G2 
NC G3 
NC ,.. ~ G4 

T ~ ~ C [WRITE] 
L-- EN [READ] 

23 
21 

"' Ie 

::l U4H 1: 

~1'-~~~~~HDi4~~19~4~AD~~~4!A~~J!2~3tflrf I" 11m IB 3AD 3A 21 
1:UJ6 7 cAD 4 
....!:W.z. ..§. lHIJ lA ~ 

Figure 8F -4. State Slave Schematic (2 of 5) 
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Model 1630A/D/G-Service Group 8F 

01630 66517 REV A2 

II I~~ :1 

30 CHANNEL 
.)3 

6TATE 6LAVE BO. ; II; "' J I""'-----~~ .,_---'-1 
R,,1 R .. 3 R .. 5 R .. 7 
1M • I • I IIC::=IM ====:J 

'M j 1M i ,_ I 
R .. 2 R.... R .. 6 

DffiD D~D D~D D~D ~D ~ 0 0 § 0 
r:' §Q § [j ~Q rn [j 00 I) ~ [j OOQ~O 00(000 00[100 0 

.. , 
( ) LOAOING C1AGRAM 

Figure 8F - 3. State Slave Board Component Locator 
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IC DEVICE 
POWER CONNECTIONS 

SlPPLY PIN NO. IC GROLP 

Gm 1 UIA-I.K-M. 
Q>m 16 U2B-M, USK-M, 
-S.2V 8 U7I,K-M,LSI-N 

Q>m I lJ3A-M 
Q>m 24 U4B,D,F,H 
-S.2V 12 

+SV 24 LJG£, G,H,I 
GID 12 

+SV 9 LJGL.M 
-S.2V 8 UBC-G 
Gal 16 
+SV 8 U7C 
GID 16 
+SV 20 U7D-G 
Gal 10 
+SV 14 U7H 
Q>m 7 UBH 
-S.2V 16 U7J 
-S.2V 15 
-S.2V 1 
-S.2V 8 
Gal 

RESISTOR PACK DESCRIPTIONS: 

2 
3 

5 
6 
7 
8 
9 
10 

[k;ru~ 
5££ RP VFl..U£ TAELE FOR 
MORE II\FORtflTION 

PINt OF RESISTOR PACK 
RESISTOR PACK fIU1BER (RP) 

£CL LINE BEING FU..LED J)(WIJ 
TTL LINE BEING PlLLED LP 

RPt RESISTOR POH£R VOLTAGE 
VfLl£ PIN 

1-7 330)(9 1 -S.2V 
8-14 

16-19 IB0X9 1 -2.4V 
23,26 
27 
IS S0)(S 1 -2.4V 
20-22 lKXS 1 -S.2V 
24,25 2.2KXS I +SV 

PARTS ON THIS SCHEMATIC 

CS6 
P/O PI 
Rl,2,19-21 
RPI1-14,16-IB,23, 
26,27 
U2J,5K-M,6K-M, 
?I-M,BI-M 

r RCQUI S IiI ONRNDCOLJNTERCONTRoC-------------

tfl!J-5 

ls 5 
HOO--5 

"'I 

, CONTROL DATA LATCHES 
v6 , 

S - r1-1 
'" 1 to; USL 15. i'-~ 
'" 1 D ~ 14. 7-. 

'" 1 3 13. ~-l 

'" I- • 1- .a LCRSI / 

'" . i!-: LCAS2 / . i!- .a L~ / 

ADDRESS DECODERS 

7 BIN/OCT 
~t-NC ..... 6 " NC I-ft3 9 1 7U .LTTL 5 

" Ifl5 14 2 6U 
~~ 

, 
4 SU ; R2a 

/" "U 1 100 , 3U ~ '--- NC 
2U h-- NC -2.4V 9 L - f-~ 

'\.. t-fl4 2 ..... 

~EN 
lU ~'---NC 

I? L1 lJ2j .5. 26-1a LSTB 15 .. au '--- NC '\. 
U8N '\. 1 D U.4 

'\. IB 3.14-9 HSLR ) 
~2 

r. _14-8 SLM 

1/3 
.. 27-8 '" .12-8 

, '" .12-7 I-tFICR 

I-RI 7 BIN/OCT la ~ ~2 r\. 1-1=11 !:J 1 7U .1 • 2!-
2 6U t..- 6 

'\. H=I2 14 
" SU 

12. 5- LPRWE2 
13. 7- LPRWEI ; 

4U 
3U .. 
2U • 1-

L1h 
rlEN 

lU • I-la 
9 ._ =p .. 1-

2 .. au 
1 ., lJ5K 15 _ i-NC UBH 

'" '" 
1 I D .~ [4. i-

'" 13 fl. i-
I'\. I' • I-
I'\. • ~-
I'\. • 7-

t..- 6 
; 

9 L - r-~ 

I'\. 1 11 USM 15. ~-
I'\. 1 I D U 14. ;-

'1 

I'\. Iii) 13_ 1- lJfiS 

}-t'\.' - 1- ~ 
I'\. • 1- ~ 

"- ... 1- ~ 

I 

1 
L 

~ ; ~ I § 
P/O PI 

iii 'i- ------------------------------------------
N CD 

"'-.. '-...... 
QJID .. 



Model 1630, 

______________ ~~~26;-=_8 ___ ~ ____ ~--~1=;0 ~14 ~ 

~~~II .. 23-8 GCCSI 4 
~ ~ 15 '!L23-6 

13 1 UB.1~ 9 SLCLK 
~--~~ ~~-----4----------------------~--------~----------+-------------------------------------------------------------.----------------------~==~~ mTA LATCH 

1 

~ LATCHES 4 DIV2 
NC NC 

'\ UBJ 5 ... 13-6 
~----------.------~ ~~--~~~-------------------------------------------~ 4 LCRWE 

r.:*j:~~~~-------;------------------------------~~------------+-----~~~------~I;I~ ~KU~J4~--------------~--------------------------------------------.---------------------------------------
.. 1-,£1 LCRSI 11 .. -

5 

• ~-: LCRS2 .I 14 ~2?-7 19 - 13 
• ~-,I!I LCRS3 10.... .I ..... , 

11 .... ~.1v114 r:-.!.....f----.-----, f RI UBI 
____________________________ ~----------~~~~~---~112~:,~ .~ 14 laB 

-2.4V 

2 \. II 
I~ 

7 

r.c ~ NC • 27-7 

7NS 

f RIg 
MACCLK 2 

100 

-2.'\V 

LARWE 

____________________________ r-__________ ~~~~~---=113~J U~~ 6.1 ---~ 
.. 2~-4 .. rgn;:I ~- 5.... ~J Uh 

----------------------------~--~~~--~~~~----~------_+----~~~--~4_~~ ~=---4---------------------------------------~--------------------------------------------~==~~ 2 

NC ~~ 2 .. 27-2 5 '3 

7
".1 U7I ....,,3'-+-__ ----iEH~CL U 2 

H4,~~.~26i-~,19~--------------------~----------------------------~-+----~~----~4-~~~ NC~ ~C 

i3.~ 14-9 HSLR lS3 NC~ D ~14-BSl-11 1 R2 +5

1
v 25MHZ OSCILLATOR NC~ R U~NC 

~ lZ-jl L-----t-~+_----------4>---~ 5 UBK 

~12-7 _~ 2 51.1 114 ~ 
-2.4V ose. 

e 11_ .13 'I'" 6 

U6K U6LU 'N", 1't:> I U'?7 
~V 14 '~~~ 

6._ 

UBI 

) 
,5~ i-
4~ i-
3. i-

• I-

• ,-

• '-: 

EeL-TTL 

~12 HGCCT 4 

,4. 

4 
1 pECL ~ IS 

:-r:!lll C 
HG(.-C-C-'='OF=----H..§.. ECL u ~ NC 

~c 
'-----:":HB., ECL ut-=2.=----. 

:J~c NC ---, 
NC­
NC-

~D 7.: ~3 ~27-1a 
~KAV NC--= 5 U?LAU ~NC 

L----7lH 
1 I D L 14 L----NC-:-.!.!~l S U7LB U ~NC 

GCCCLK 4 

HCRr 2 

~--------------------_1~9 6 lI1U USL 
11 J 

L---;EHd
L 

0 2 
---i ~C 

L-----:HR 

NC --= ~ U71'F1 U W- NC 

,------------GREY CODE COUNTER RESET FLIP-FLOPS ------------/ 

Figure 8F - 4. Stl 



Model 1630A/D/G -Service Group SF 

---------------------------------------------------------------------------1 
I IE! 14 NC 

NC~~.,23-8 
NC ~ IS ., 23-6 

13 UBJU)S 

0 4 'I .... 2NC 

5....J lIBL'O 3 

1 
11 .... ___ 

tE!...I U7I'O 
14 .26-7 

UBI 
tflCI( 12" '" 14 

13~NC LfICI< 
• 26-4 H5HS 

25MHZ OSCILLATOR !2 +5V 

It4 iLl 

osc. 

~ B 11 13 NC 9 -.,6 
l...6K 

+5V 6 
l...6L'O 14 lE!~NC 

UBI 

~ 

-

.I 

HGCCT 0 4 

4 21 

DIV 2 
NC 

...!!- ECL '0 ~ 
9 [D>c NC13 NCla R 

12 0 ",14 
5 l.J7K ~ 

5 
IE! _ 

13 2 II 7NS .J 
7 

11 ...J l.J7J'O 14 
\. 
19 f R19 NC 

lee 

f R1 100 -2.4V 
6 ... _ 4 

-2.4V 

5.JU7J~ 

4 11 2 4 _ 
NC 

~~2 .27-2 5 '0 3 

U8I 

6_ 
ECL 

7J U7I'O 3 
2 6 3 c '0 

NC-* NC---f- D 
NC-4- R ~NC 5 S U8K ~ 

ECL 
.L-NC 

ECL 2 5 S '0 4 R '0 HGCcor 6 
Bc 

6 I11}c NC~ NC--!. 
NC-+ 7 rrl R 3 .27 IE! 

NC~ ~NC NC..-i. o U71<A~ 5 U7LA~ 

( 12) 2 
NC 

4 U8J'O 5 • 13-6 

7 .... 3 NC 

(12) )1.J8J~" .. 27-7 

I ECL 15 ECL 2 ECL 
11 I11}c ~ 6 8c~ 11 ~ ~ 

9 NC-+ 9 l;.:.}c NCl'3 
~ 4 NCte" 

IE! 7 R NC4 D 

NC2£. 
D t:oli.NC NC~ 

D t:L-NC 5 
5 U7LB '0 SU7~'O NCJ2 R U7MBU 

GCCSI 

SLCLK 
mTA LATCH 

LCRWE 

MACCLK 

LARWE 

GCCCLK 

HCRF 

1 

~ 

jt:.l.1.NC 

16 4-

11 1 

17 4-

12 2 

13 2 
19 4 

14 2 

S ...... 6 
IE! 1 UBL 
11 J 7 

NC 

HGCCR 

LCRZF 

lcs6 R21 
1000 ~47 

-S.2V 

20 

15 

4 

2 

,------------------------GREy CODE COUNTER RESET FLIP-FLOPS----------------------~/ r----­
BF-3 

Figure 8F-4. State Slave Schematic (3 of 5) 
8F-17 



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

01S30 SSS17 IIEV A2 

il I:~ :1 

30 I:HANNEL 
..13 

STATE SLAVE BD. 

:: 11; " ill "'"'----:~., ~ 
,'iiI :3, :S , lii:::::::=,ii

7 ====::J 

'M I ,_ I ,_ I 

111"2 III"" liPS 

D~D D~D D~D D§D ,,·0 ~ 0 0 § 0 
'~": ~ §D ~ [J~D ~ [JOOD m 0000 m [Jmo 00 omIJ m [j 

I 1:20 I CEill I C22 I I C23 I [fE] lB.D 
IIplS 

~ h .. "' ~ .. • " ~ ".;,,;' .~ 

~ •• 00 •• 00 •• 00 •• 00 •• ~ •• 00 
l!l I C27 I 111"20 111"21 lliE:::::=p22 ==:::::::::J 

~oo" ~: '" ~oo 00 ., ~~ m ~ ~oo·~f.={~ ,'·I=~ 
= RplS 111"17 RplB Rp19 l!l 

• • 

00 

~ Q ~ ~J '". ,~ · 00 ~.' ~.,~". tJ D 0 
~ Er~ D U ~ UmU ~ U 0 M·O D':[D~D 0 

T~ fl~fl ! fl! 0' ~ R D ~DC:~ ~D:O D~ D···.· ~DM D~ It uoouoouoo .oou .... 00 •• 
[£![J,M , 

111"27 ~~~~[ffi] 
1:8. C8S ~ 

.. , 
99 , 

( I LOADING DIAGRAM 

Figure 8F - 3. State Slave Board Component Locator 
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IC DEVICE 
POWER CONNECTIONS 

Sl.fIPl... y PIN NO. IC GROlP 

GND 1 UIA-I.K-M. 
GND 16 U2B-M.U5K-M. 
-S.2V 8 U7I.K-M.l.I3I-N 

GND 1 l.J3A-M 
GND 24 U4B.D.f.H 
-S.2V 12 

+5V 24 USE.G.H.l 
GND 12 

+SV 9 USL,M 
-S.2V 8 UBC-G 
GND 16 

+SV 8 U7C 
GND 16 
+5V 20 U7D-G 
GND 10 
+5V 14 U7H 
GND 7 UBH 
-S.2V 16 U7,J 
-5.2V 15 
-S.2V 1 
-S.2V 8 
GND 

RESISTOR PACK DESCRIPTIONS: 

2 
3 
4 
S 
6 
7 
8 
9 
10 

t11;illt SEE RP VR..UE TABLE fOR 
~ I/'IFORtflTION 

PINt OF' RESISTOR PACK 
RESISTOR PACK t-lJ1BER CRP) 

ECL LINE BEING PlLLED DOWN 
TIL LINE BEING PlLLED LP 

RPt RESISTOR POWER VCl....TAGE 
VFLUE PIN 

1-7 330X9 1 -S.2V 
8-14 

16-19 l00xs 1 -2.4V 
23,26 
27 
IS SBX9 1 -2.4V 
2~22 IJ<X9 1 -S.2V 
24.2S 2.2KX9 1 +SV 

PARTS ON THIS SCHEMATIC 

CI-47,S4-6S,67-90 
P/O PI 
Ql 
R3-6 
RP2~22 
U3I-3M, 4A, 4,J, '1M 
U8L 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

GREY CODE COUNTER RND MEMORY 

+12V 

CB5 
11I.01LF 

+ CB4 .¢. 33LF 

-12V 

CB3 
~11I.11I1LF 

CB2 
+ 22LF 

+5V 

+5V REFERENCE SUPPLY 

+12V 2 IN 

U1A 

11I 11I1ur C43,54-5B,6111, 
• ~ 61 ,63,75.79 

C73 
11I.01LF 

4 

TP1 

ocrrr6~--~--~----~--+5~ 

-2.1V 

11I1111l.F C7.8.1111.12.11,16. . T IB,26,36,3B.4111, 
\712,11.62,9111 

01 
11I.11I1LF 

-5.2V 

L-/ ............ ----_.::-==-'" .A-_-_--_-_.::-_-_--_--_--~"""'-""-_--_-_-_.::-_-_--_-_.::-_-_--_-_.::=-A.A-_-_--_-_.::-_-_--_--.::-_-_--_-_.::-_-_--_--.::-
~ID 
~~ 

-3.25 VOLT 
POWER SUPPLY 

+5VR 

f 

11I 11IlLF CI-6,9.11,: . T 27-33,35,3 
\7 67-72,76-7 

- - ------------~ ___ XX 



-3.25 VOLT 
?OWER SUPPLY 

+5VR 

R6 
6490 

3 20 

e BILF 1 CI-6,9,l1, 13,15,17,19-25 
. T 27-33.35,l7.39,41,59,65, 

~67-72,76-?8.8e,Bl 

lcea lea9 
~ 33l.F ~ B. BILF 

C46 
lBe 
II 
1\ 

HGCCR 

I 

GREY CODE COUNTER RAM 
2t;\~ ___ ~~9~ ____________________________________________ ~~ ______________ ~ ____________________ ~ ____________________________________ ___ 

3 18r-~--------L~~~I--3~--3>~'/~----------------------------------------~~~~--~~------__________________________ ~,~/3--~~-~+--------------------------------~,1~1--~ ~ 
L~ ,\ 

3 17~===---------------------------------------------~4__+----------------------------------~~~----------------------------------~ 

-S.2V 

NC~ ... 14 I 
13 lIlLU) 15 

;;~~ 

-l.25V IB 

1 31 

.. 23-2 34 

.20-10 33 

.23-9 25 

3 @f---=GC=C=CLJ<=-=----=3=2_1 

COLNTER 
2B BIT 

GREY COIl: 

& >c 
3 0~GC=::CS=I--....:2:.:..7-1 

t------I 

3 Ie HGCCT 

NC • 12-9 

I 
35 

26 

7 
8 

11 
28 
29 

~ 11 7 
r\. ~ 15: 

LCRSJ 17 r-, Gl 
t-+_--t-=L=.CRWE=-==--=I=. 6_-t 1 EN [READ] 

L...b. 1 C n·RlTE] 

RR1 11<X4 
"--_-::::I'fla;:;:::-_-;"I=-t e' 

11"1 5 I 
Ifl2 6 2 

7 3 
r\.'-_.;..::":,,,;------;8H 4 0 
'--~t---:-':9H 5 > A 1023 

11 
13 6 

... 1-'10 ., lIlM r 

0~1~4~.~2~2~-14~~3E~~~~~~~~18~ADIE~~!Aj~~2~2~~DB;E~3 1 15 .22 5 19 AD A~ 23 Dl "-
16 .22-6 2e 2 D2 "-

3
2 17 .,22-7 2 AD A~ JJJ ~ 

liAD A~3 ~ 

4 lBy(!J 7 
5 19 .,21 8 

2B .,21 9 
6 21 .,21 IB 
7 

B 22 .,21 5 
9 23 .,21 'I 

10 36 .,21 3 
11 37 .,21 2 

12 38 .. 20-9 
13 39 • 20-8 
14 "10 • 20-7 
15 2 .. 2e-6 

16 3 • 20-2 
17 "I • 20-3 
18 5 • 20-"1 
19 6 ., 20-5 

ECL 

" tfl9 15 ~ 
LCRS2 17 " ~~ 
LCRHE 16 lEN [READ] 

L-b. lC [loRlTE) 

., UJJ r 
18 AD A~ 22 
19 AD A~ 23 
20 AD A~ 2 
21 AD A~ :3 

DB 
D1 
D2 
D3 

U4J ,-,--,HGC=C=OF"!...----{ 21 3 

ECL 

ECL 

t'FlB ".~ 11<X1 
I"FIl 5 0 
I"FI2 6 1 
I"FI3 7 2 
I"FI"I a 3 0 
f"Fl5 9 4 > A 1 """3 
t1=I6 11 5 uc; 

r\. 

I"fl7 13 6 
~ !'lAB 11 7 
~ I"FI9 15 8 '-___ .........,,"----=-= .... 9 ~ 

LCRSI 17 '" Gl 
'---__ -=L""'CRWE=:........o..:16 ....... _--I lEN (READ] 

L.....t::.. Ie [~lTE] 
., WI r 

18 AD A~ 22 
19 AD A~ 23 
20 AD A~2 
21 AD A~ 3 

DB 
Dl 
D2 
D3 

- - ------------ - - - - - - - - - - - - - - - - - - ------P/O PI 

Model 1630) 

ECL 

I"A0 'I RR1 11<X'I 
I"fll 5 0 
1"fl2 6 1 
I"flJ 7 2 

"---~~--:~ 3 
" I"fl'l 9 4 0 
" I"fl5 9 5 > A IB23 
" tfti II 

1"fl7 13 6 
MAB 14 7 

" t'R9 15 B "'---.:....::.==---=~ 9 
LCRS2 17 " GI 
LCRWE 16 lEN [READ] 
~ Ie [WRITE] 

20 AD AU 2 
21 AD AU 3 

., lJ3K r 
IBAD AU 22 
19 AD AU 23 

De 
Dl 
D2 
D3 

[ill mmmIlllIllIIIDI ~ ------ -~-------------------------------.-------------------------------------------------~m~m -Nn~~G"~~m~m-N~~~m~m~w~&~~~m 
n~~! -----~NN~N~~~~~~~~~~~~~mmmmm 

Figure 8F-4. St( 



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

-----------------------------------------------------------------------------------------------------~ 

C46 
IBB 

GREY CODE COUNTER RAM 
2t;\~--_~--9------------------------------------------------~------------------------------~--__ ~------------------------------~------~ 

3 IB~~~----~L~~~1--3~--~~/----------------------------------------~~~~------------------______________ ~/~3--~~-~+-------------------------------~,'~1--~\ ~ 
LCRWE 3' 3 17~~~--------------------------------------------~~_+----------------------------------~++_;-----------------------------------, 

+5V 

11 
COl.NTER 
20 BIT 

GREY CODE: 

Eel 
RR1 110(4 

I'R!I 4 0'1 
tfll 5 1 
tR! 6 2 
tfl3 7 3 
tfl4 8 4 a 
tflS 9 A 112":>3 
tfl6 11 5 "" 
tfl7 13 6 
!'AS 14 7 

ECl. 

Rff'1 110(4 

-1t--
lC47 
~ B.01LF 

-3.25V lEI I\.. tfl9 15 B 
'----.:.=~--!..!!..I 9" 
LCRS3 17 .... Gl 

~ ~ B' 
I'fI2 6 1 
I'fl3 7 2 

~v 31 
7 

4 

2V 
-5.2V 

.. 23-2 34 

I NC~ ... 14 

iGCCR 13 I UBLU) 15 • 2&-10 33 
=-+l~ ~--+----1------=-I 

.. 23-9 25 

&~C 

3 0f-=GC=C=CLJ<~__=3=2_, 

3 0f-=GC=CS=I---=2:..:,.7_1 

t------' 

3 lEI t--'-'HGC=CT~ __ ....!9Lf 

.. 12-9 35 

NC 1 
'--__ ---=2=6<-i 

B 14 .. 22-" 
1 15 .. 22-5 
2 16 .. 22-6 
3 17 .. 22 7 

LCRHE 16 1 EN [R£AD] 

1..--A. 1 C [hRITEl 

., U3M r 
18 AD A~ 22 
19 AD R~ 23 
2B AD A~ 2 
21 AD A~ 3 

DB 
D1 
D2 
D3 

tfl4 8 3 121 
I'FIS S 4 A 1~3 
t1A6 11 5 "'" 
tfl7 13 6 
tflB 14 7 
tfl9 15 8 

'--~..........,,"----!..!!..I 9 
LCRS3 17 ... Gl 
LCRWE 16 lEN [READJ 
~ IC (~ITEJ 

., UlL r 

~1~8~y~2tl~7~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~le~~~~iHHl2~2~~DB~~ ~ 19 .. 21-8 19 ~ ~g 23 D1 
S 2B .. 21 9 2B AD A ~ 2 D2 '\ 
7 21 .. 21-1121 21 AD A~ 3 D3 

B 22 .. 21-5 
9 23 .. 21-4 

1121 36 .. 21-3 
11 37 .. 21-2 

12 38 .. 2B-9 
39 .. 2B-B 

13 40 .. 2B-? 
14 2 y 20-6 
15 

Eel 

I\. tflB .. RR1 110(" 
I\.. tfU 5 0 
I\.. tfl2 6 1 

I\.. I'Rl 7 2 

" tfl4 8
3 

121 
" I'f1S 9 4 A 1023 
" I'fI6 11 5 
" I"fi7 13 6 
" I'AJ 14? 
" tfl9 15 8 '---..........,,"--~'!..I9 

LCRS2 17 ... Gl 
LCRWE 16 lEN CREADJ 
~ lC [hRITE] 

- U3J r 
IB F D A~ 22 
19 F [] A ~ 23 
2121 .f [) A~ 2 
21 AD A~ 3 

00 
Dl 
D2 
DJ 

I\.. tflEI 
I\.. tfll 

tR! 
tfl3 
tfl4 
tfl5 

" MA6 

" tfl7 

" I'A8 
"- tfl9 

LCRSI 17 
LCRWE 16 

ECL 

RR1 110(04 .. 0 5 1 6 
? 2 

8 3 
04 121 

S 5 > A 1023 
11 
13 6 

14 7 

15 B 
9" ... Gl ,-
lEN [READJ 

~ lC (Io-RITEJ 

IB ., U31 r 
A~ 22 DB 

19 AD A~ 23 D1 

.... 8 

ECL 

.. aD RAM 11<X4 
I\.. ,-.-.... " B' 

tfll 5 1 
I'fl2 6 2 
tfl3 ? 3 
tfl4 8" B 

" tflS S 5 > A 1023 
MAS 11 6 
MA7 13 7 
MAe 14 

I\.. tfl9 15 B 
'----.:.=~--"-'!..I 9 
LCRS2 17 '" Gl 
LCRWE 16 lEN [READ) 

1..--A. IC [WRITE) 

..., UlK r 
IB AD A~ 22 
19 AD A~ 23 
2B AD A~ 2 
21 AD A~ 3 

00 
Dl 
D2 
Il3 

? 
8 

16 3 .. 2B-Z 
17 4 .. 2EJ-3 
19 :) .. 2EJ-4 
1916 .. 2EJ-5 

20 AD A~ 2 21 AD A~ 3 AD 

/8 D2 
D3 ..-

, ,800-7 
,-------~~--------------------------~--+_(~~--i22 2 

11 
28 
29 

" U04J HGCCOF" 3 

~-!~~-------------~=-~-~~-----------------------------------------------!----~ 8F-4 
Figure 8F-4. State Slave Schematic (4 of 5) 
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Model 1630A/O/G -Service Group 8F 

01&30 &&517 REV A2 

:1 I~; .13 

:1 

3D CHANNEL 

&TATE &LAVE BO • 

.. ' 
( ) LOADING DIAGRAM 

Figure 8F - 3. State Slave Board Component Locator 
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IC DEVICE 
POWER CONNECTIONS 

SlPPLY PIN NO. IC GROLP 

GID 1 UIA-I,K-M, 
GID 16 U2B-M,U5K-M, 
-5.2V B U7I,K-M,U8I-N 

GID 1 UJA-M 
GID 24 LJ.1B,D,F ,H 
-S.2V 12 

+5V 24 lJi£,G,H,I 
GND 12 

+SV 9 lJiL,M 
-S.2V 8 UBC-G 
GND 16 
+5V B U7C 
GND 16 
+SV 20 U7D-G 
GND 10 
+5V 14 U7H 
GND 7 UBH 
-5.2V 16 U7J 
-S.2V IS 
-S.2V 1 
-S.2V B 
GND 

RESISTOR PACK DESCRIPTIONS: 

2 
3 

'" 5 
6 
7 
8 
9 

~ru
~ ~~NF~i:-£ F~ 
L-- PIN+ OF RESIST~ PACK 

RESISTOR PRO< f'U'1BER (RP) 
£CL Llt£ BEING PlLL£D JJOl.f-I 

TTL LINE B£ING PlLL£D LP 

RP+ R£SISTOR POW£R VOLTAGE: 
VR..lJE PIN 

1-7 330X9 1 -S.2V 
8-1'" 

16-19 1e0X9 1 -2.4V 
23,26 
27 
15 50X9 1 -2.4V 
20-22 lKX9 1 -S.2V 
24.2S 2.2KX9 1 +5V 

PARTS ON THIS SCHEMATIC 

C"'8-53 
p/o PI 
R7-17 
RP24.25 
USB-I,6L,?B-H,8C-H. 
LRSA.6A 
VRI 

r--------------------------------------------------· EEPROM RND THRESHOLD 

,/ 

,/ 

4 

3 

V 

t-m 

!-FIl 

1-Fl2 

LTTL 

CIRCUITS 

ECL-TTL 
CONVERTER 

ECL-TTL I I 
vBBW 

USC 
11 12 
~ [> 

7 5 
~ [> 

3 4 

~ 
[> 

13 
.J..1..b. [> 

1 

2 

3 

" ... 
S 

ADDRESS 
DECODER 

BIN/OCT 7 ~ 
9 

1 6 I ..... 10 
5 11 

2 4 12 
3 13 

" 2 
f----

+5V- ~~ ~ EN 10 '" 12 

~ U7C S USL ~ IS NC 
NC 

TTL-ECL 

\. tfle-5 
23 3 

'6 

3 
HD0-7 

24 3 

2 
8 , 

\ HD0-7 t::\ 
"' \." ~2 

8 

P/O Pl- -- --r- -- --1------ ------ -- - -- --

HD5 

-­, 

+5V 

R17 
82.5 

A 24-6 

MASTER RESET 

ECL-TTL CONVERTERS 

v 1 ECL-TTL I I 
vBBW 

UBE 
HD7 3 4 HTD7 

V ~ l> -24 3 
HD6 7 5 HTDS 

,/ 

~ I> -24-4 
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APPENDIX A 
1630A/D 

REP AIR AND VERIFICA TION PROCEDURES 

A -1. INTRODUCTION 

This section consists of the Operation, Guided Probe, and Calibration tests that are 
downloaded into the 1630A/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 
INFORM A TION 

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 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 !Ire-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/O under test. 

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

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

d. Turn OFF the controller and insert the 1630A/O 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. If they don't, repeat the 
procedure. 

SOFTKEY TEST TEST USE 

< ACQvfy> Acquisition subsystem Operation Verification 

< CPUvfy> CPU subsystem Operation Verification 

< Keyb rd > Keyboard test pattern Operation Verification 

< Probe > * Guided Probe Troubleshooting 

< Disply > Display test pattern Adjustment 

< Strobe > State board strobe Adjustment 

* 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. OPERA TION VERIFICATION HARDW ARE 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 1/0 ROM. 

b. One 82903A 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 VERIFICA TION 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 

< ACQvfy > 

< CPUvfy > 

< Keybrd > 

A-4 

This test determines if the acquisition portion of the 1630A/O is 
faulty. 

This test determines if the CPU board is faulty. 

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-S. 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 9 fails, an 8-bit failure code is displayed. 8y 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 

Rl = 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 a·nalysis, use Guided Probe for the Timing Master board, Test #6. This will 
automatically set up the 50058 signature analyzer. Take signatures at the following points 
without additional prompting from the software: 

U5I: pin 12 0097 U4C: pin 2 8P7A 
pin 13 F2AA pin 3 8P7A 
pin 14 FA32 pin 4 8P7A 
pin 15 P719 pin 9 8A4U 

pin 13 8P7A 
U2D pin 7 P719 pin 14 0000 

pin 14 6963 pin 15 0000 

A-S 
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A-7. GUIDED PROBE HARDWARE CONFIGURATION 

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

a. One HP 85F which includes an HP-18 Interface, a 82936A ROM Drawer, and a lID ROM. 

b. One 82903A 16K Memory Module. 

c. One HP 5005B Signature Multimeter. 

d. One additional HP-IB cable (10833A). This cable connects the HP 50058 to the 
1630A/D under test. 

e. 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 under test. 

b. Connect the additional HP-IB cable from the 1630A/D to the 50058. 

c. Set the 50058 HP-IB address switches for "ADDRESSABLE" and select a unique 
address on the HP-IB bus. 

d. 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 80ard Level. The 
program will then direct the user through a troubleshooting procedure. 

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

b. 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. 

c. 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. 

d. 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 CONFIGURA TION 

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/O 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/O. 

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

A -1 O. RUNNING THE CALIBRA TION TESTS 

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

TEST 

< Disply > 

< Strobe> 

Loads a display test pattern on the 1630A/D CRT for adjusting the 
Display Driver board. 

Strobes the State board for adjusting pulse width and delay. 
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A-11. 1630A/O TROUBLESHOOTING SUMMARY 

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

A-a 
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THEN BAD 

COf"PONENT VIA 
QJIDED PROBE 
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Figure A -I. 1630A/D Troubleshooting Flow Chart. 
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a. RUN SELF -TEST This is described in Section IV, paragraph 4-3. 

b. 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 toECL 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 1630A/D prompts you, "Waiting for timing trigger", then 
check the 200 MHz oscillator; it may have failed. 

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

d. INSTALL TIMING SLAVE... Install a Timing Slave board and probe into a 1630A to 
convert it to a 16300 for further testing. 

e. RUN < ACQvfy > TESTS. These are explained in part A -5 ofthis appendix. 

f. Guided Probe. This is explained in part A -8 of this appendix. 

g. CHECK 1630A/D CAL. Calibration procedures are explained in part A -1 0 of thi 
appendix. 

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

A-9/(A-10 blank) 
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APPENDIX B 
1630G 

REP AIR AND VERIFICA TION PROCEDURES 

B-1. INTRODUCTION 

This section consists of the Operation, Guided Probe, and Calibration tests that are 
downloaded 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 
INFORMA TION 

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 controller. 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 1630G'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. 

8-3. 1630G REPAIR PROCEDURES OVERVIEW 

The 1630G and 1630A/O 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/O service software by first checking the Keyboard Verification and then the 
CPU Verification. The 1630G is then converted to a 16300 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 K01 
Self-Support package. After testing the instrument as a 16300 it is converted back to a 
1630G and the State Slave board is tested using new 1630G software. 
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8-4. 1630G PROGRAM TAPE LOADING PROCEDURE 

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

a. Turn OFF the 1630G under test. 

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

c. 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 K01 kit. 

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

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

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

g. . The following softkeys should appear on the controller. If 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 

< G-PROBE > Guided Probe Troubleshooting 

< Disply > Display test pattern Adjustment 

< Strobe> State board strobe Adjustment 

g. Select the desired test. 
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8-5. 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 8 -8.) The hardware requirements are: 

a. One HP 85F which includes an HP-18 Interface, a 82936A ROM Drawer, and a 1/0 ROM. 

b. One 82903A 16K Memory Module. 

c. One 1630A or 0 (unit under test). 

d. Timing Slave board (from K01 package). 

e. Timing Probe (from K01 package). 

The hardware configuration is as follows: 

a. 8e sure the I/O ROM and ROM drawer are in the HP85. 

b. Connect the HP -18 cable from the controller to the 1630G. 

c. Follow section 8-4 procedure. 

d. Follow section 8-6 procedure. 

8-6. RUNNING OPERATION VERIFICATION TESTS 

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

TEST 

< ACQvfy > 

< CPUvfy > 

< Keybrd > 

8-4 

This test should be conducted on a 1630G after it has been converted 
to a 16300. It tests operation of the Acquisition Subsystem. 

This test determines if the CPU board is faulty. 

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-7m 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 9 fails, an 8-bit failure code is displayed. 8y 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 

Rl = 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 50058 signature analyzer. Take signatures at the following points 
without additional prompting from the software: 

US!: pin 12 0097 U4C: pin 2 8P7A 
pin 13 F2AA pin 3 8P7A 
pin 14 FA32 pin 4 8P7A 
pin 15 P719 pin 9 8A4U 

pin 13 8P7A 
U2D pin 7 P719 pin 14 0000 

pin 14 6963 pin 15 0000 
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8-8. GUIDED PR08E 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. One HP 85F which includes an HP-IB Interface, a 82936A ROM Drawer, and a I/O ROM. 

b. One 82903A 16K Memory Module. 

c. HP 5005B Signature Multimeter. 

d. Additional HP-IB cable (1 0833A). 

e. 1630G (unit under test). 

The hardware configuration is as follows: 

a. Connect one HP-IB cable between the controller and the 1630G under test. 

b. Connect the other HP-IB cable from the 1630G to the HPSOOSB. 

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

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

8-9. 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. 

b. 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. 

c. 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. 

d. 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 16300, 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 1630G 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 controller. 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 1/0 ROM. 

b. One 82903A 16K Memory Module. 

c. One 1630G (unit under test). 

The hardware configuration is as follows: 

a. Connect the HP -18 cable from the controller to the 1630G. 

b. Follow the Program Tape Loading Procedure in paragraph 8-4. 

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 

< Disply > 

< Strobe> 

DESCRIPTION 

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

Strobes the State board for adjusting pulse 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. 

fU.J 
SELF-TEST 

CONNECT CTRLLR 
RU'J KEYBRD AND 
CPU VFY TESTS 

REPAIR VIA 
GUIDED PROBE 

TO COMPONENT LEVEL 
N 

N INSTR..L n£ 

N 

8-8 

REMOVE 
STATE SLAVE 
FNJ PROBES 

INSTALL 
TIMING SLAVE 

R-JD PROBE 

Figure B-1. 1630G Troubleshooting Flow Chart. 
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RUN TI-£ TESTS 
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STATE SLAVE BD. 

CHECK 11-E 
163BG 

CA... I BRAT I ON 

VERIFY 1630G 
PERF~CE 

WITH ET 19776 
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a. RUN SELF-TEST. This is described in Section IV, paragraph 4-3. 

b. EXERCISE THE KEY80ARD. 

1. If the State Format Specification is displayed on the 1630G, 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. If the 1630G prompts you, "Waiting for timing trigger", then check 
the 200 MHz oscillator. It may not have self-started. 

c. CONNECT THE CONTROllER ... This is described starting at 8-4 of this appendix. 

d. REMOVE STATE SLAVE ... , INSTAll TIMING SLAVE... Install a Timing Slave board and 
probe into a 1630A to convert it to a 16300 for further testing. 

e. RUN < ACQvfy > TESTS. These are explained at 8-6 in this appendix. 

f. Guided Probe. This is explained at 8-9 in this appendix. 

g. Test State Slave. This is explained at 8 -1 0 in this appendix. 

h. CHECK 1630G CAL. Calibration procedures are explained starting at 8 -11 in this 
appendix. 

i. VERIFY PERFORMANCE... See Section III of the Operating and Service manual for the 
ET 19776 1630A/O Test Tool. 

8-9/(8-10 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 verify 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 01630-90026. 

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 Sma" swing is about 200 mV each direction above and below Vbb (-1. 3V) and a Narrow 
pulse is approximately 10 ns. 

C-1 
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C-3. Special Case Nodes In All Tests 

SPECIAL CASE NODES SHOULD BE MEASURE WITH 

UIA,B,C: pins 4,5,9, NON ECL level signatures 5005B 
UID,E,F: 10,12,13 set HI & LO signature 
UIH,I,J: thresholds to -1. 5V 

Pins 4,9,&12 should read "C05A" . 
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 

U5L: pin 2 Narrow pulse in ALL tests SCOPE 
pin 5 Narrow pulse in ALL tests SCOPE 

U5M: 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 

U6J: pin 2,3 Narrow pulse in ALL tests SCOPE 

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

SPECIAL CASE NODES 

U2B,C: pin 2,3, 
14,15 

U2E-I: pin 2,3, 
14,15 

U3A-I: pin 2,3, 
22,23 

U6N: pins 4,5,9 
10,12,13 

Signatures fo r U6N 

C-2 

U6N/4 
U6N/5 

H68C 
47UC 

SHOULD BE 

unstable in Test 14 

unstable in Test 14 

unstable in Test 14 

Alternate threshold 

should be: 

U6N/9 -- 8HAU 
U6N/I0 - IFHU 

U6N/12 
U6N/13 

MEASURE WITH 

NO SOLUTION 

NO SOLUTION 

NO SOLUTION 

Manually set both 5005B 
thresholds to -1.5V. 

UAC6 
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 
U5K: pins 3,6,14 
U5M: pins 3,6 
U5N: pins 2,3,14,15 
U6K: pins 2,9,14 
U7J: pins 14,15 
U7K: pin 2 
U7I: pins 2,3 
U8J: pins 5,6,9,11 

14,15 
U8K: pins 2,3,4 

12,13,14 
U8L: 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 01630-90011. 

b. For Timing Master board 01630-66510 use tape 01630-90027. 

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. U8F/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. 
IfSIG ~ 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 U 4GI 7, the operator should also manually 
probe U 4GI 6. The following are the stable signa tures for each test: 

TEST .. SIGNATURE AT U4GL7 
1 15lC 
2 F4F2 
3 PU59 
4 1525 
5 HUl2 
6 CF02 
7 OH2P 
8 48H2 
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C-S. Special Case Nodes In ALL Tests 

SPECIAL CASE NODES SHOULD BE MEASURE WITH 

U8C: pin 3 200 MHz SCOPE 
pin 11 100 MHz 
pin 12 40 MHz 
pin 13 20 MHz 
pin 14 10 MHz 

U8D: 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 5 -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 
TOT ALL Y correct these narrow pulses 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 

USC: pin 3 200 MHz SCOPE 
P1: pin 22 Narrow pulses ""10nS SCOPE 

pin 26 

UgH: pin 3 
pin 14 
pin 15 

U3E: pin 3 

U5I: pin 3 

C-5/(C-6 blank) 





Model 1630A/D/G -Appendix D 

Appendix 0 Table of Contents 

Paragraph 

D-1. 
0-2. 
0-3. 
0-4. 
0-5. 

D-6. 
D-7. 
D-8. 
0-9. 

Figure 

0-1. 
0-2. 

Introduction. 
Parts List ........ . 
Installation Instructions. 

Instruments with Serial Prefixes 2234A and 2242A . 
Instruments with Serial Prefixes 2311 A and 2318A . 

Instruments with Serial Prefixes 2412A and Above 
Converting a 1630G Back To a 16300 

Required Parts . 
Instructions .............. . 

PROM Locations .... 
PC Board Corrections 

List of IIlustr a tions 

Page 

.0-1 

.0-1 

.0-1 

.0-1 

.0-4 

· .0-6 
· .0-7 
· .0-7 
· .0-7 

Page 

.0-2 

.0-4 

O-i 



Model 1630A/O/G-Appendix 0 

NOTES 

O-ii 



Model 1630A/D/G-Appendix D 

APPENDIX D 
1630A/D/G 

RETROFIT INSTRUCTIONS 

D -1. INTRODUCTION 

Any 1630A/O Logic Analyzer can be converted to a 1630G using the 1630G Retrofit Kit, PIN 
HP 10340A. This retrofit can be performed by the customer or by the local HP Sales 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 cons is ts 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). 

D-1 
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4) Remove rear door. 

5) ~isconnect 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. 

Pl 

Figure V-I. PROM Locations 

11) With a small piece of wire, connect pins 25 and 26 together on U 6M. 

12) Remove the remaining boards in the card cage. 

13) Remove the top cover. 

14) 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. 

0-2 
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15) Replace the rear panel with the new rear panel included in the retrofit kit. 

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

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

18) Install the Timing Master board in the slot directly above the State Master board. 

19) 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. 

20) Turn on the instrument. 

21) Measure the DC voltage between TP 1 and TP GND. Adjust R 4 until the voltage is +5.0 
volts +1-5 mV. 

22) Turn off the instrument. 

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

24) Install the bottom cover. 

25) Install the top cover from the retrofit kit. 

26) Install the accessory pouch from the retrofit kit onto the top cover. 

27) Install the rear casting from the retrofit kit; 

28) Affix the small connector label to the rear casting. 

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

30) Connect a 10272A probe to the Timing Master board. 

31) Connect the three 10273A probes in the retrofit kit to the State Slave board. 

32) Install the rear door in the retrofit kit to the rear casting. 

33) Replace the rear feet. 

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

35) To verify proper operation, run the power-on self-test described in Section IV of this 
manual. 
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Model 1630A/D/G -Appendix 0 

0 .... 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) Install 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 U41 and DL 1 (see figure 2). 

14) With a small piece of wire, connect U4L pin 9 to DL 1 pin 6 (see figure 2). 

0-4 
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15) Remove the remaining boards in the card cage. 

16) Remove the top cover. 

17) 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. 

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

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

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

21) Install the Timing Master board in the slot directly above the State Master board. 

22) 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. 

23) Turn on the instrument. 

24) Measure the DC voltage between TP 1 and TP GNO. Adjust R4 until the voltage is +5.0 
volts +1-5 mV. 

25) Turn off the instrument. 

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

27) Install the original bottom cover and the top cover from the retrofit kit. 

28) Install the accessory pouch from the retrofit kit onto the top cover. 

29) Install the rear casting from the retrofit kit. 

30) Affix the small connector label to the rear casting. 

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

32) Connect a 10272A probe to the Timing Master board. 

33) Connect the three 1027 3A probes in the retrofit kit to the State Slave board. 

34) Install the rear door in the retrofit kit to the rear casting and replace the rear feet. 

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

36) To verify proper operation, run the power -on self-test described in Section IV of this 
manual. 
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0-6. Instruments With Serial Prefix 241 2 and Above 

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

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

12) If the instrument is a 16300, remove the Timing Slave board. The Timing Slave board 
is in the top slot in the card cage. 

13) Remove the top cover. 

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

15) Turn on the instrument. 

16) Measure the DC voltage between TP 1 and TP GND. Adjust R 4 until the voltage is +5.0 
volts +1 -5 mV. 

17) Turn off the instrument. 

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

19) Install the top and bottom covers. 

20) Install the rear casting. 

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

22) Connect a 1 0272A probe to the Timing Master board. 
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23) Connect the three 1027 3A probes in the 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. 

0-7. CONVERTING A 1630G BACK TO A 16300 

Any 1630G can be converted back to a 16300 using the following procedure. 

0-8. Required Parts 

Timing Sia ve Board 
16300 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. 

0-9. 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 Slave board with the Timing Slave board. 

4) Reassemble instrument. 

5) 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 1 6300. 

0-7/(0-8 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 troub~eshot 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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Figure E-1. CPU Board Troubleshooting Flow Chart. 
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E-3. 1630A/D/G SERVICE NOTE INDEX 

HP 

1630A/D-0 MAY 83 WN 

1630A/D-l MAY 83 WA 

1630A/D-2 MAY 83 WA 

1630A/D-3 MAY 83 WO 

1630A/D/G-4 MAY 84 WA 

I/-WN 

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 

1630A/D-0 

SUPERCEOES: 

NONE 

S/83-D2/DA 
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E-4. ESD Protection for the HP-IL Interface 

HP 1630A/D LOGIC ANALYZER 

Serial Numbers: 2311A00231 and Below (1630A) 
Serial Numbers: 2311A00791 and Below (16300) 

ESP PROTECTION FOR THE HP-IL INTERFACE 

1630A/D-1 

SUPERCEOES: 

NONE 

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 Cont roller 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 desc ribed 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: 

1. REMOVE THE POWER CORD FROM THE INSTRUMENT. 
2. Remove the CPU board from the 1630A/D as described in the Service Manual. 
3. Remove U20 by unsoldering. 
4. Install the ESD board with the HP-IL chip where U20 was installed. 
5. Re-assemble the 1630A/D. 

Repair Time: 1.25 hours 

D/OF/WA 5/83-D2/DA 
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E-5. 200 MHz Oscillator Rework 

HP 1630A/0 LOGIC ANALYZER 

Serial Numbers: 2311A00213 and Below (1630A) 
Serial Numbers: 2311A00769 and Below (16300) 

200 MHz OSCILLATOR REWORK 

1630A/0-2 

SUPERCEOES: 

NONE 

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: 

l. 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 

O/OF/WA 5/83-D2/DA 
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E-6. Display Adjustment 

1630A/D-3 

SUPERCEOES: 

HP 1630A/D LOGIC ANALYZER 

Serial Numbers: 2311A00223 and Below (1630A) 
Serial Numbers: 2311A00790 and Below (16300) 

DISPLAY ADJUSTMENT 

NONE 

The 1630A/D Logic Analyzers indicated above may require display adj ustment. 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.Smm. 

D/NS/WO S/83-D2/DA 
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E-7. Over voltage Protection Design Change 

1630A/D/G-4 

SUPERCEOES: 

NONE 

HP 1630A/D/G LOGIC ANALYZER 

Serial Numbers: 2311AOO808 and Below (1630A) 
Serial Numbers: 2412A03410 and Below (16300) 
Serial Numbers: 2415AOO171 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: 

1. REMOVE THE POWER CORD FROM THE INSTRUMENT. 
2. Remove top cover of instrument. 
3. Clip out El and E2 without damage to other connections. 
4. Replace top cover. 

Repair Time: 0.25 hours 

D/PM, OF/WA 5/84-08/SW 
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