
































































































































































































































































































































































































































































































































































































































Service

SERVICE SHEET 10B Alphanumeric Output Multiplexer. U3 consists of four = - -= —=—-=-—-~—— === = ——~ -— - - ~ | o e e e o — — — — — o — — e e
AND gates NORed together. With all AND outputslow, | *° Uas Uas V3l us2 s (587 | 1., u20 T e ,
PRINCIPLES OF OPERATION. the NOR output is high. This brightens the CRT at the | FIRST MEMORY 7 PaTa Y — | OF 8 + gﬁlEer w1 40,82 —
corresponding point. When any AND gatein U3ishigh, leron 2 3 [ WORD ) ,,é%%ﬁ.%io ; MEMORY . ES)QL?CTOR REGISTER ' -
Data Selectors and RAM. Data selectors U15 through pin 8 of U3 is low, blanking the corresponding point on :)““ 17 ggg’g}%’; Y MAC) T B Sl |l xi PoCLK us, 3?3' uil, U37, UsI
U17 connect ten lines of address from either the micro- the CRT. s | 8-BIT o | U2l 32 DATA NCHCLK g - LINE
| @ | OF 8 | U 2 FROM UP DOT/RETRACH COUNTERS
processor or character counters to the RAM (U28 I =OFE cL S T g GLITCH gaBy a1, a3 CIRCUIT ) COUNTERS
through U31 and U42 through U45). When HUPC (High The top AND gate of U3 accepts the inputs for normal | MEMORY I I'| seLEcTOR REGISTER —
Microprocessor Control) is high, the microprocessor video. The next AND gate provides blanking when | [ H-x10 DATA
addresses the RAM: when low, the character counters required by HHB (High Horizontal Blanking). Thethird —7 7} 77 7 7 7 7 7 - - |- - - —=- J 3 DATA ~CLR
address the RAM. AND gate accepts the inputs for inverse video. The bot- i ae T T 1 Cls “Us 5
tom AND gate receives VF1 from the vertical format | o CHAR
ROM. This gate controls raster line blanking. HALPH == =|— —— — — — — : | us4 uas > CNTR
Alphanumeric Latch. Alphanumeric latch U26 receives (High Alphanumeric) enables U3 during alphanumeric | AS I | ;l'ré';iM X'S'EXL'O 10 T
the RAM outputs. The first six bits are the ASCII code displays and forces the output of U3 high during timing | | | " OisP
for the alphanumeric character to be presented. Thelast diagram displays. | | o ROM
two bits control the display format, selecting normal | | g sLirom
video, inverse video, and blinking video. RAM Output Latches. Latches U27 and U41 are D latches | | ! < DETERMINES ™ e [N ;
with three-state outputs. Since G1 and G2 are low, the | I 2 TRANSITION s
latches are always enabled. The 8-bit data from RAM | | | z ?PJIL‘(?N OF et ae-sse :
are latched on every positive clock. Normally the latch | z WAVEFORM
Character ROM/Shift Register. The ASCII character outputs are in the high-impedance state. To place the | | I 2
code in U26 is supplied to Ul. Vertical format bits VF9 latched information on the data bus, the microprocessor u37, U39-41 | | ' L i x10 ' v
through VF11 are decoded to select the particular raster sets HREAD (High Read) high and LRAMA (Low RAM l CLOCK [T | SLITCH o
line (0 through 6) of the character to be displayed. U1 Address) low. This forces output control pins 1 and 2 ' TIMaIN 6 i Fa .: | | DETERMINES 3
parallel loads the proper binary information into U2 for both low on U27 and U41. l CONTROL | : l | gglé':NoiL vis s 3
the raster line to be presented. The U2 inputs that are I | . 1 | bispLAYED us3 Y"’/"”D“Sslsg o[
tied low are used for blanking between characters. The RAM Write Logic. When LRAMA is low, HWR (High I | © Ly B CHANNEL
raster-line data from U1 is parallel loaded into U2 when Write) is high, and HRAMW (High RAM Write) is high, l | L. - J | SELECTOR
the shift/load input of U2 is low. This occurs when U47C enables the RAM WRITE terminals. This enters | | ] RAM
NDCLK is high and PDCLKI1 is low (time between char- the data from the data busintothe RAM atthelocations | I ] o LO CHANNEL
acters). addressed by U15 through U17. | } e o e _ __I' HE o[ orF =
T T
I ! :
| o
u20 u3l, U32 u27, uzs |
| EXPAND EXPAND EXPAND P
| e | INDICATOR | iSNTDA(R:¢TOR INDICATOR ||
TART WIDTH HEXPI
| P en 9™ counter &[] CounTer : ; N
i I
| H
| !
] vzl U33, U34 | :
l TRIGGER TRIGGER 1
; MARKER |2 [ MARKER 'l WTLIN
I /o gTaRT OF™ START T —
I LATCH COUNTER L
| DCLK —————— us2, us3 '
| || | 6RATICULE COUNTER HGRAT
I controL sicnats || (+20) h
| TIMING DIAGRAM GENERATOR [ S \_.
| Il :
——————————————— | I ALPHANUMERIC/ | g
| M P OUTPUT PORTS| HTIME TIME SWITCH L g
i DISPLAY CONTROL | | | HALPHA S
LrA—A—r— T - o ____ U B N
— CONTROL _LINES j Y4 g
/.
\ ADDRESS _ BUS
- TT T
\ DATA BUS
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Figure 8-59. Block Diagram, Display Section for Schematic 10B



Model 1615A

SIGNATURE ANALYSIS FOR SCHEMATIC 10B.

The signatures on this schematic are obtained by using
DSA Setups A, C, and D. The red letters on the schematic
signify the DSA setup to use when observing the signa-
ture on the adjacent IC pin. Setups and signatures are
listed below. For further information, refer to TROUBLE-
SHOOTING WITH SIGNATURE ANALYSIS at the
beginning of this Section.

DSA SETUP A.

1. Remove assembly A6 and the extender board from
the 1615A mainframe.

2. Install the extender board in the connector for A6,
and install A6 on the extender.

3. Remove microprocessor board A5 from the 1615A
mainframe and proceed as follows:

a. Remove A5U12 and A5U24.

b. Find DSA jumper beside microprocessor. Re-
move DSA jumper from NM (normal) terminals and
reinstall it in the SA terminals.

c. Connect signature analyzer start line to A5U1
pin 15.

d. Connect signature analyzer stop line to A5U1
pin 10.

e. Connect signature analyzer ciock line to ASTP8
(use pin 17 of A5U11 if A5 is part number 01615-66505).
This is the DBIN line from the microprocessor.

4. Reinstall A5 in 1615A mainframe.

5. Set up signature analyzer as follows:

START ..ottt e ;s
S {0) I
(0) 70 10) - CUT 1

Signatures for DSA Setup A (Schematic 10B)

Service

DSA SETUP C.

1. Remove assembly A6 and the extender board from
the 1615A mainframe.

2. Install the extender board in the connector for A6,
and install A6 on the extender.

3. Remove microprocessor board A5 from the 1615A
mainframe and proceed as follows:

a. Remove A5U12 and A5U24.

b. Find DSA jumper beside microprocessor. Re-
move DSA jumper from NM (normal) terminals and
reinstall it in the SA terminals.

c. Connect signature analyzer start line to ASTP9
(use pin 36 of A5U11 if A5 part number is 01615-66505).
This is address bit A15.

d. Connect signature analyzer stop line to same
point as start line, step ¢ above.

e. Connect signature analyzer clock line to ASTP8
(use pin 17 of A5U11 if A5 part number is 01615-66505).
This is the DBIN line from the microprocessor.

4. Reinstall A5 in 1615A mainframe.

5. Set up signature analyzer as follows:

Pin Signature Pin Signature

VH A6U1-24 C690
A6U27-3 C43H
A6U27-4 CéP3
A6U27-5 FA2P
ABU27-6 427H
A6U28-11| 427H
A6U29-11| FA2P
A6U30-11| C6P3

A6U41-3 FHPA
A6U41-4 57CA
A6U41-5 08F5
A6U41-6 AHAS3
A6U42-11| AHA3
A6U43-11{ O08F5
A6U44-11| 57CA
A6U45-11| FHPA

START ..ottt I
S 0 I
CLOCK ..ottt ee e i eeaaeas s
Signatures for DSA Setup C (Schematic 10B)
Pin Signature
VH A6U1-24 0001
A6U15-10 Uuuu
A6U15-13 5555
A6U16-3 CCcCC
A6U16-6 7FTF
A6U16-10 5H21
A6U16-13 0AFA
A6U17-3 UPFH
A6U17-6 52F8
A6U17-10 HC89
A6U17-13 2H70
A6U27-1 2AU9
A6U27-1 1920*
A6U27-1 P43A**
A6U27-2 0000 (blinking)
A6U41-1 2AU9
A6U41-1 1920*
A6U41-1 P43 A**
A6U41-2 0000 (blinking)
A6U47T-11 2AUS8
A6U47-11 1921*
A6U47-11 P43C*
A6U49-10 0000 (blinking)
A6U49-11 0001 (blinking)

A6U31-11| C43H

*When A5 is 0161566505 and HP-IB option not installed.
**When A5 is 01615-66505 and HP-IB optionisinstalled.

8-107



DSA SETUP D.

1. Remove assembly A6 and the extender board from
the 1615A mainframe.

2. Install the extender board in the connector for A6,
and install A6 on the extender.

3. Remove microprocessor board A5 from the 1615A
mainframe and proceed as follows:

a. Remove A5U12 and A5U24.

b. Connect signature analyzer start line to ASTP9
(use pin 36 of A5U11 if A5 part number is 01615-66505).
This is address bit Al5.

c. Connect signature analyzer stop line to same
point as start line, step b above.

d. Connect signature analyzer clock line to pin 18
of A5U11. This is the microprocessor WR line.

Model 1b10A

4. Reinstall A5 in 1615A mainframe.
NOTE

DSA jumper on A5 remains in NM (normal)
position in this test setup.

5. Set up signature analyzer as follows:

START ... I
STOP ..ot I
CLOCK....ooi it I

Signatures for DSA Setup D (Schematic 10B)

Pin Signature
VH A6U1-24 0001
A6U47-10 0001 (blinking)

POWER
ON - RESET
RESET paTaK
8080 LLP
AP
PROGRAM
‘mm: — ROMS KEYBOARD
oz "
3 <6
osc 42
DBIN /\ ‘ /\
ﬁ j— ﬁ A N N
L3
H
x
CONTROL LINES A
\/ P
| ADDRESS BUS
Vi \/ Vi \VA
[ baTa BUS \

Figure 8-60. Block Diagram, Control Section for Schematic 10B
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Figure 8-61.

Microprocessor RAM and Alphanumeric Generator (P/0O A6) Schematic
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Figure 8-62. Block Diagram, Display Section for Schematic 10C
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Model 1615A

SERVICE SHEET 10C
PRINCIPLES OF OPERATION

Data Multiplexer. Multiplexer U20 receives the data from
the 8-bit data memory on A3. U21 receives the eight
lines of glitch information from the glitch memory. U20
is always active because its strobe (pin 7) is low. U21 is
active only when LGL (Low Glitch) is low, glitch
presentations are selected for the timing diagram.

The timing diagram is normally presented with
channel 0 in the first CRT location. The other channels
are presented in sequence, with channel 7 in the last
CRT location. The sequence of presentation is
controlled by U19 and U33. It can be rearranged by the
1615A operator through menu selection. For example,
the operator may elect to display channel 4 in the first
location, channel 6in the second location, and blank the
third location. These menu selections are entered into
memory and loaded into U19 and U33 by the micro-
processor.

Before each run, RAM U19 is loaded with the numbered
channel to be presented at each of the eight timing
diagram locations. VF3 through VF5 from the vertical
format ROM indicate the timing diagram location
being addressed on the CRT. RAM U19 obtains the
present location from U33 and selects the channel
number to be presented according to the program from
the microprocessor. The first three bits from U19 select
one of the eight data and glitch channels in U20 and
U21. The fourth bit from U19 blanks the timing
diagram in channels that were turned off. An X is
displayed in the channel number column beside each
blanked timing diagram location.

HSTD (High Start Timing Diagram) controls selection
in U33. When HSTD is low, data bus inputs address
locations in RAM U19 that contain the channel
numbers. When HSTD is high, VF3 through VF5 select
a data and glitch channel for the timing diagram.

Data and Glitch Latches. The information from the data
and glitch channel selected in U20 and U21 is latched
into U8B and U32A by the PDCLK (Positive D Clock).
The outputs from U8B and U32A are applied to display
ROM U34 where they are interpreted as instantaneous
data and glitch. USA and U32B latch this information
on the next PDCLK. They supply their outputs to U34
where they are interpreted as the previous two bits.

Display ROM. The display ROM uses the present data
and last data information to detect changes in levels
(transitions). Vertical format bits VF6 through VF8 are
decoded in U34 to identify each raster line in the timing
diagram location being displayed. ROM U34 uses the
above information to format the timing diagram. All
points where the data are high have brightened dots on
the top raster line. All points where the data are low

Service

have brightened dots on the bottom raster line. All
points which include transitions (changes from low to
high or high to low) have brightened dots on each raster
line. The last two raster lines in each timing diagram
location are reserved for blanking between channels.

Any time that U47B receives a low input, it deselects
display ROM U34. The low input may come from
several sources, depending upon the mode of operation.
During alphanumeric displays, LALPH (Low Alpha-
numeric Display) is low. The fourth bit from U19 is
supplied to U47B to blank particular timing diagram
locations. HSTD is low when the channel number is
being written. This clears U46B which places a low on
U47B.

Outputs D1 (data) and D2 (glitch) from ROM U34 carry
the information for the unexpanded (X1) display mode.
D3 and D4 are the outputs for the expanded (X10)
display mode. U48B gates the data information and
U48A gates the glitch information from U34. Only one
AND gate in U48A and U48B is enabled at one time. -
HX1 (High X1) and LX1 (Low X1) from the micro-
processor make the selection according to display
magnification selections made by the 1615A operator.
When alphanumeric displays are being generated,
U48B is disabled by a low LALPH. In this case, U48B
provides a high output, enabling U7C to be conirolied
by HALPHVIDEO (High Alphanumeric Video) from
the alphanumeric generator.

Output Gating. U18A, U18B, and U18C control display
brightness for each data and glitch bit and graticule
line presented on the CRT. The three Ul8 gates are
open-collector AND gates. When any U18 gate receives
a low input, it draws current across its associated
resistor, lowering the voltage in the video output. This
brightens the corresponding point on the CRT. The
different resistor values in the gates of U18 are chosen
to provide different levels of brightness for data bits,
graticule line bits, and glitch bits.

U18B gates alphanumeric and timing-diagram data. It
also gates the information for the trigger line tics when
HTLIN (High Trigger Line) goes high during a timing
diagram.

U18C gates the graticule lines on timing diagrams.
U49C blanks graticule dots that occur within the time
segment where a data dot is presented. This prevents
excessive brightening of a single dot.

U18A gates glitch information and the expand
indicator. It prevents double brightening when a glitch
occurs within the brightened expand indicator. U47A
NORs the expand indicator with the data line to restrict
the expand indicator to that part of the trace which also
includes data.
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SIGNATURE ANALYSIS FOR SCHEMATIC 10C.

The signatures on this schematic are obtained by using

DSA Setups A and D. The red letters on the schematic.

signify the DSA setup to use when observing the signa-
ture on the adjacent IC pin. Setups and signatures are
listed below. For further information, refer to TROUBLE-
SHOOTING WITH SIGNATURE ANALYSIS at the

beginning of this Section.

DSA SETUP A.

1. Remove assembly A6 and the extender board from
the 1615A mainframe.

2. Install the extender board in the connector for A6,
and install A6 on the extender.

3. Remove microprocessor board A5 from the 1615A
mainframe and proceed as follows:

a. Remove A5U12 and A5U24.
b. Find DSA jumper beside microprocessor. Re-
move DSA jumper from NM (normal) terminals and

reinstall it in the SA terminals.

c. Connect signature analyzer start line to A5U1
pin 15.

d. Connect signature analyzer stop line to A5U1
pin 10.

e. Connect signature analyzer clock line to A5TP8
(use pin 17 of A5U11 if A5 is part number 01615-66505).
This is the DBIN line from the microprocessor.

4. Reinstall A5 in 1615A mainframe.

5. Set up signature analyzer as follows:

START ... e T
STOP ...t s I
CLOCK. ...ttt 1

Signatures for DSA Setup A (Schematic 10C)

Pin Signature Pin Signature

VH A6U1-24 C690
A6U19-4 FHPA
A6U19-6 57CA
A6U19-10 08F5

VH A6U19-12; AHAS3
A6U33-2 C43H
A6U33-5 Ce6P3
A6U33-11| FA2P

DSA SETUP D.

1. Remove assembly A6 and the extender board from
the 1615A mainframe.

2. Install the extender board in the connector for A6,
and install A6 on the extender.

3. Remove microprocessor board A5 from the 1615A
mainframe and proceed as follows:

a. Remove A5U12 and A5U24.

b. Connect signature analyzer start line to ASTP9
(use pin 36 of A5U11 if A5 part number is 01615-66505).
This is address bit A15.

c. Connect signature analyzer stop line to same
point as start line, step b above.

d. Connect signature analyzer clock line to pin 18
of A5U11. This is the microprocessor WR line.

4. Reinstall A5 in 1615A mainframe.
NOTE

DSA jumper on A5 remains in NM (normal)
position in this test setup.

5. Set up signature analyzer as follows:

START ... d
STOP. ... e I
CLOCK......oiiiiiiiiici i I

Signatures for DSA Setup D (Schematic 10C)

Pin Signature
VH A6U1-24 0001
A6U7-1 755P
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