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CHAPTER 1 OVERVIEW

In order to carry out maintenance and calibration of the high-accuracy
portable FFT analyzer, this maintenance manual describes its
functionings, adjustment, and inspection as simply as possible for each
board and an entire instrument. Maintenance procedures are described
using the flow charts, centering around replacement of the board, so that
you can see which board is defective.

Note : There are some high-voltage parts inside the FFT. Be fully
careful when you touch inside.
When you noticed a trouble with the FFT during its operation,
turn off power immediately.
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2-1 Overall Functionings

2-1-1 Overall Functionings

An analog signal inputted to this instrumententers the A/D board PZ:2351
(new)/PZ:2066 (old), where it is converted into a 14-bit digital signal.

Converted data enters the main logic board PZ:2055 and is stored in the
internal memory or optional memory board PZ:2060A/B.

The data stored in the memory is FFT-computed at the CPU or optional
high-speed operation board PZ:2065 to create screen data.

The screen data is sent to the CRT control board PZ:2058 for storage.
This stored data is sent at a CRT timihg to display it on the screen.

The screen data displayed on the CRT can be printed to the printer
through the printer driver board PZ:2062 and printer extension board.

For setting of measuring conditions, etc., their data are inputted from the
panel key board PZ:2056 and soft key board PZ:2057.

Panel setting data, A/D data, and screen display data can be stored in a
floppy disk through the floppy disk controller board PZ:2063.

They can be also stored in a CMOS memory card.

All the software for this instrument is contained in the ROM board
PZ:2059.

Power input from an AC line is converted into a DC voltage required for
each board at the power board PZ:2067/2068.

The SG board PZ:2046 converts computed data into analog data through
a D/A converter for output.
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2-3 Functionings of Each Board

2-3-1 A/D Board PZ:2066
Table of Contents
1. Outline
2. Block Diagram
3. Input Circuit
4. Attenuator Circuit
5. Head Amplifier and Range Amplifier Circuits
6. OVER Detector Circuit
7. Filter Circuit
8. A/D Module

9. A/D Board Control Data
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1. QOutline

This board largely consists of a block which processes an analog input
signal and attenuates (or amplifies) it to the input level of an A/D
converter, filter (anti-aliasing filter) which removes frequency
components outside the band of the signal, analog OVER detector which
informs that an excessive input single has been applied, controller which
control these front-end circuits, and A/D converter which finally digitalize
the analog input signal to output it as digital data.
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4. Attenuator Circuit
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This circuit is designed to attenuate an input signal to within the input
range of the head amplifier (max. 44mV). It attenuates the input
signal to 0dB, -30dB, and -60dB by the relay K5 and analog

switches U2 and U3.

The variable trimmers VC1 and VC3 are to compensate a change of
frequency characteristic at the attenuator circuit ; VC1 makes
compensation for ATT-30dB (input sense : 0 to -20dB), and VC2

makes compensation for ATT-60dB (input sense : +30 to +10dB).

R6 is a nonflammable fuse resistor and protects internal circuits

against excessive input.

The table on the next page shows degrees of attenuation by a

combination of control signals ATT and Al.
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Table 1

SENSE CONTROL TOTAL
RANGE ATT Al ATTENUATION
+300dB 1 1 -60dB j
+20dB 1 1 -60dB
. +10dB 1 1 -60dB
]
0dB 1 0 -30dB
-10dB 1 0 -30dB
-20dB 1 0 -30dB
3008 0 0 0dB
-40'd.B 0 0 0dB
-SOQB 0 0 0d8
6008 0 0 0dB

-30dB for ATT "1"

0dB for ATT "0"

-60dB for Al"1"
-30dB for Al 0"

Change over
by the relay LKS

Change over
by the analog switches U2 and U3
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5. Head Amplifier and Range Amplifier Section

12V
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These circuits amplify (or attenuate) the signal attenuated b
attenuator to an appropriate signal level (+0.224V). :
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The head amplifier (U4) has its amplification factor fixed at +30dB, and
the range amplifier (U5, 6) is a programmable gain amplifier.

The table for the range amplifier is shown on the next page.
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SENSE CONTROL AMPLIFIER
RANGE - -

+300B 1 1 -160B W
+20dB 0 1 -6dB
+10dB 1 0 +40dB
0dB 1 1 -16d8
-10d8B 0 1 -60B
-20d8 1 0 +4dB T
-30d8 1 1 -16dB
-4008 0 1 -6dB
-50dB 1 0 +40B j
-60dB 0 0 +14d8

The circuit connected to the non-inverting terminal of U6 is to override
the offset caused by the input bias current of US6.
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6. OVER Detector Circuit

TRACK IN TRACK OUT
O 6 3

«12v —= TRACK
VRS I V502
10KF

: TO

+0 224 +0.5V el _FILTER
10 1" SECTION

124K (48V)

R32 1.2K
1.74K (LEVEL CONVERT)
“VTH _ -
-0.625 )
( V) ?3_35',( g 100P.
-VREF (OVER DETECTOR)

This circuit changes over AC/AD coupling after the range amplifier,
provides a connection to the option-09 (tracking card), and makes OVER
detection.

With a reference voltage (xVref) given from the A/D module, the OVER
detector circuit generates a threshold voltage VTH for the analog
comparator.

The threshold voltage has been set to £0.625 which is 125% larger than
the maximum vcltage of 0.5V here. (Amplification of the amplifier U23
is 2.24 times, where £0.224V changed to £0.5V)
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When signal amplitude is within a range of +VTH, comparator output is
High (+12V). When exceeding £VTH, however, it is Low (-12V).

In this state, however, it is not available as a logic signal.
Therefore, the following circuit (Q6) converts it to the TTL level for output.
Comparator Output Compared with Input Signal Amplitude

+12V

VTH Signal Amplitude
_ (+0.825V)

-VTH
(-0.625V)

o — .

-12V
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7. Filter Circuit
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This circuit turns on/of the anti-aliasing filter. The filter module used has

an octonary simultaneous Chevishev characteristics. With a 4-bit control

signal, it changes over a 10-point cut-off frequency between 100k and

100Hz for AMZ-27 (AAD11900) and 20k-20Hz for AMZ-26 (AAD12009)
~in 1-2-5 sequence, respectively.
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The filter is turned on/off by the analog switches U3 and U10: the filter is
off when FILTPASS = 1, and is on when it is 0.

The 2/2 of U11 is an amplifier to adjust analog signal amplitude to the full
scale of the A/D module; its gain is about 4-fold.

(finely adjustment by VR2) Signal amplitude of 0.5V is turned to =2V
here and outputted to A/D module.

The offset of the filter module is adjusted by VR4.

Relations between Input Sense Ranges and Respective Sections.

SENSE ATT BUFFER | RANGE |FUNCTION
RANGE |[SECTION | AMP | AMP FILTER | TOTAL
SECTION [SECTION | SECTION |  GAIN
+30dB | -60dB | +30dB ~16dB | +19dB ~27dB
+20dB | -60dB | +30dB -6dB | +19dB ~17dB
+10dB | -60d8 | +30dB +4dB | +19dB 748
0d8 | -30d8 | +30dB -16dB | +19dB +3dB
-10dB | -30d8 | +30d8 _6dB | +19dB +13dB |
-20d8 | -30d8 | +30d8 +4dB | +19dB +23dB
3008 0dB | +30dB -16dB | +19dB +33dB
-40dB 0dB | +30dB -6dB | +19dB +43dB
5008 0dB | +30dB _4dB | +19dB +5308
~60dB L 0dB | +30dB +14dB | +19dB | +63dB
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The total gain as far as the A/D section is +3dB at the sensoe range of
0dB. This is to adjust to FS (= +2V) of the A/D module.

For A/D input, it is +2V (+3dB) at *+1.411V input time. This is for the
basic sense range of 0dB. In other sense ranges, the amplification factor
changes in an increment (decrement) of +10dB (-10dB) against +3dB.

PIN CONNECTION

PIN PIN
NO NO
1 INPUT 60 +8V
2 GND 59 N.C
3 N.C 58 N.C
4 N.C 7 GND
5 N.C 56 GND
6 N.C 55 N.C
7 N.C 54 -8V
8 N.C 53 GND
9. GND 52 N.C
10 N.C 51 N.C
11 N.C 50 N.C
12 N.C 49 N.C
13 N.C 48 N.C
14 N.C 47 N.C
15 N.C 46 GND
16 N.C 45 N.C
17 GND 44 N.C
18 N.C 43 N.C
19 N.C 42 N.C
20 N.C 41 N.C
21 N.C 40 N.C
22 N.C 39 N.C
23 N.C 38 GND
24 GND 37 N.C
25 N.C 36 N.C
26 N.C 35 N.C
27 N.C 34 D
28 N.C 33 C CONT
29 OFFSET ADJ 32 B
30 OUTPUT 31 A
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Filter Module Control

Logic Binary Code Negative Logic "1" eV (GND)
"g" :8Vor OPEN

AMZ-27 AMZ-26
FC | Control FC 1 Control
DCBA DCBA
100KHz 0100 2OKHZT 0100
50KHz 0101 10KHz 0101
20KHz 0110 5KHz 0110
10KHz 0111 2KHz 0111
5KHz 1000 1KHz 1000
2KHz 1001 500Hz 1001
1KHz 1010 200Hz 1010
500Hz 1011 100Hz 1011
200Hz 1100 50Hz 1100
100Hz 1101 20Hz 1101
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8. A/D Module

+5V
A
&i5—c
g |7 s s |7 [is SERIAL
12,.3,6 QH[13 1 s DATA
5* AU28 HC166 5 U29 HC166 QH »SD
H
a[s ro]11]12]14 é 2[3Ta]s [o[11]1d14
25)24|23|22|21)20 19[18[17]16|15/14|13|12 64,62,
D13~ D8 D7 ~ D0 S/ CK 60,41,
63 40
5 &NA ADMODULE  U13  AMZ-28
ADID7"™ ADIDS ADID4~ ADID1 _ADIDO 47
81716 5|43 1 |32/28
' 10,12
14|11]g [13/15 1 (1411 181%
6 3
U26 HC85 [27 2| U27 HCs8s SH
4 14
% +5V 6 ADEND
j 2
10,11
12,13 | U30 HC74

This circuit converts an analog signal into a digital signal to output data.
U13 is an A/D converter and its peripheral circuit prevents A/D data from
being returned when it overflows.

Details are described later.
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Pin Layout of A/D Module

PIN LOGIC 1PN ANALOG
NO SIDE NO SID
1 AD1DO 64 A.GND
2 AD1D1 63 ANA-IN
3 AD1D2 62 A.GND

4 AD1D3 61 OFFSET
5 AD1D4 60 A.GND
5 AD1D5 59 N.C

7 AD1D6 58 N.C

8 AD1D7 57 N.C

9 AD2DO 56 N.C
10 AD2D1 55 N.C
11 SIL 54 N.C
12 DO (MSB) 53 N.C
13 D1 52 N.C
14 D2 51 N.C
15 D3 50 N.C
16 D4 49 N.C
17 D5 48 N.C
18 D6 47 N.C
19 D7 46 N.C
20 D8 45 _REF
21 D9 44 N.C
22 D10 43 +REF
23 D11 42 N.C
24 D12 41 A.GND
25 D13 (LSB) 40 A.GND
26 DATA STROBE 39 N.C
27 N.C 38 +12V
28 S/H 37 N.C
29 N.C 36 45V
30 CLK 35 N.C
31 N.C 34 12V
32 A/DEND 33 N.C

Page 22
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A/D Module Signal Names

AD1D0Q-D7
1st A/D conversion data internal to the module

AD2DO, D1
Upper 2 bits of the 2nd A/D conversion data internal to the module

S/L
Timing signal to convert A/D conversion data from parallel to serial

D0-D13
14pit A/D conversion data (parallel)

DATA STROBE
STROBE signal for 14pbit A/D conversion data (parallel)

S/H
CLK signal given to the sampling/holding circuit inside the module

ADCLK
CLK signal given to the timing generator inside the modle

ADEND
Timing signal when externally conversion A/D conversion data from
parallel to serial

-12V, +5V, +12V

Power source used inside the module

+REF, -REF

Gives the reference voltage of +8V to the comparator of the OVER
detector circuit of the analog board.

OFFSET

Terminal to give offset to the module

ANA-IN

Analog input for the module; FS = £2V

A/D Data Aliasing Detection Circuit

5V

5.AS
1 cix
T B
9 |7 s S A SERIAL
1236 v QH]13 1 v }‘3 DATA
' A U28 HC16e, 3 U2% HCi66 Q 30
afspofnfrxa JTaTs o i[idre
29papap 21|20 9!8L716n51413|2 64,62,
0nm ~ o8 07 ~ 00 S CK| [ 60.41,
63 20
-—-g—»::‘" ADMODULE U3 AMZ-28 ——$
ADID7™ ADIDS ANIN4a~aN1 _ ADIDO
10 B17 B s[ap R RERED
oJup 1818 1 b b 1812
o 1858 li
U26 HCBs U27 HC8S | SH
4 4
VB XTEND
Fl
10.11
1233 [yso HCe7e[T—
a Q
g 3
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A/D Board Control Circuit

OFFSET MODULE (OP-08) SWICH
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q
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HC14 T R e »
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SR-5TB ¢—oF- < o
S § 6, ,R..Sf’ Je-208
K . - SR-STB
645 | ! P 10 1K
SR-CLK ¢——oG=>- .
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9'} ' R60
, 4 J2-20C
v --em---- K| SR-DATA
PHOTO COUPLER PH6
TLP521-3
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A/D Module Block Diagram

AD CLK——  TIMING
gH —— GENERATER
AN?&OG S/

A/D Module Timing Chart
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ouT

DAC
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AD END LT
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9. A/D Board Control Data

SIGNAL PI.NO
DONT CARE o
1
2
FILPAS 3
FIL, 1 4
FIL, 2 5
FIL, 3 6
FIL, 4 7
8
Serial data is 40 bits (5 bytes). _ 9
Atransfer order os common for TRACK 10
both A and B channels A3 11
A2 e
Al 13
ATT 14
OFFSET 15
OP 16
TEST 17
ACIDC 18
GND 19
s OP D11 20
10 21
9 22
OP-08 OFSET MODULE 8 23
INPUT DATA (12bit) 7 24
6 25
5 26
4 27
3 28
2 29
1 30
% %) 31
¢ OP, 7 32
6 33
ANALOG OPTION DATA 5 34
OP-10, TRACKING FILTER CARD 4 35 Transfer
12, ENVELOPE CONVERSER CARD 3 36 Direction
11, CONDENSOR MICROPHONE CARD
16, SENSOR POWER CARD 2 37
elc. 1 38
\ 5] 39
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2-3-2 Offset Module (AMZ-29)

This module is a programmable DC generator. When it is attached to the
analog board of the main body, it gives an offset voltage to signal source
GND. It is a standard attachment for the 100kHz type, and optional one
for the 20kHz type.

The output voltage of this module is £150mV (maximum). The module
receives 12bit data and performs D/A conversion inside for out put.

An input data format is offset binary.

LSB LSB Output Voltage
1111~1 +150mV (+FS)
1o00~1 +1L.SB
1000~0 oV
g111~1 -1L.SB
0000 ~0 -150mV (-FS)

Wy

— N
12 bit D/A ow ——0
QUTPUT

6 VREF
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2-3-3 Main Logic Board PZ:2055
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2. CPU Section

The CPU of this instrument is the 16bit CPU HD68HCO000-10 made by
Hitachi. It uses 10MHz clock.

All the hardware of this instrument is controlled by this CPU,

Except that the DMAC serves as the bus master at sampling time, it
always exists as the BUS master and one CPU takes care of
measurement, computation, display, and control.

A CPU clock is input to the CPU at 10MHz by frequency-dividing the
output from an quartz oscillator (source oscillation: 40.000MHZz).

All the other ICs in the logic section, which require the clock, use the
frequency-divided output-of this oscillator. However, the sampling
system uses the clock of another oscillation source.

The reset circuit has power-on reset and instantaneous stop detecting
functions. [t outputs a reset pulse of about 200ms at reset time.

Reset output uses the MB3771 made by Fujitsu.

The interrupt circuit has interrupt input with level 7-1 priority and is
connected to the interrupt terminal of the CPU through the 8-3 encoder
circuit.

Interrupt priority is as follows:

Priority | Interrupt Meaning v Interrupt
Source Service

7 PFAIL Signal to be output when the power Auto

starts dropping

6 DMAC Interrupt signal from the DMA controller | Vector

5 ACRTC | Interrupt signal from the CRT controller Auto

4 TIMER Interrupt signal from the timer Auto

3 KEY Interrupt signal from key input Auto

2 GP-1B Interrupt signal from the GP-1B Auto

1 FDC Interrupt signal from the floppy disk Auto

As shown in Fig. 1 Block Diagram, the logic structure of this instrument
directly connects each circuit block via the CPU bus and accesses each
circuit as a CPU bus device to control them. Therefore, the bus control
line control signals from the CPU are connected to each circuit.

The interrupt acknowledge circuit informs the CPU of responding in the
auto vector mode because all the interrupt sources except DMAC are in
the auto vector mode.
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Fig. 2 CPU Block Diagram

MB3751  TP10 TO RESET HD68HCO00PS 10
RESET 0 £ CPU
C RESET
A23
DIVIDER  TP5
]
40MHz > 1/4 ? > 23 ADDRESS
XTAL 1/8 BUS
116
1/2 Al
TP3
D15
OTHER BLOCK
AL
BR 16 DATA BUS
_{TPe |
TO DMAC BGACK
DO |
BG
- CONTROL
ENCO IPL2 SIGNAL
INTERRUPUT SOURCE 7 Y| . DER IPL1
TP
IPLO
IACK
INTERRUPT
VPA I ACKNOWLEDGE

Test Point Name Function
1 BR Low when the DMAC is requesting for A/D
data transfer
]
3 20MHz 20MHz rectangular wave
5 CPUCLK | 10MHz rectangular wave
6 BGACK Bus busy status for the bus slave
9 IACK Interrupt response signal
10 RES Reset signal
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3. DMAC Section

Since this instrument should transfer various data at a high speed, data
transfer is realized by direct memory access through hardware instead of
the CPU.

DMA is performed by the DMAC and HD63450PS10 which are the
peripheral ICs of the HD68HCOOO series.

The DMAC operates by 10MHz clock synchronized with CPU clock and
is directly connected to the CPU bus.

The DMAC incorporates 4 DMA channels, each of which takes care of
the following data transfer:

CHO Pre-trigger sample A/D data transfer

CH1 Post-trigger sample A/D data transfer
CH2 GP-IB data transfer

CH3 FDC data transfer or ACRTC data transfer

Note: The following description takes CHO of the DMAC as an
example.

A/D-converted input data enters the sample controller and a data transfer
request is sent from the sample controller to the DMAC.

The DMAC issues a bus request (BR) to the CPU, and when it acquired
the CPU bus, it controls the bus in place of the bus master and (D) CPU.

The DMAC, which has acquired the bus, starts a memory read cycle and
transfers data from the sample controller to the DMAC internal buffer.

The DMAC starts the next memory write cycle and transfers data from the
DMAC internal buffer to the buffer memory.

After transferring data from the sample controller to the memory, the
DMAC opens the bus to the CPU.

The DMAC performs data transfer in a dual address, cycle steal mode.

Since the DMAC bus is an address-data multiplex bus, the buffer of the
DMAC section is used for its seperation.

Only CH3 allows you to select either FDC or ACRTC as a DMA device; a
selector has been inserted into the REQ line for that purpose.
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Fig. 3 DMAC Section

Sample Controler
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4. Address Decoding Section

The address decoding section determines a device's physical address
on the CPU memory, accesses the device, and creates a device
response signal to the CPU.

Since all the devices are connected on the CPU bus, each of them
occupies its independent specific memory area in the CPU memory.

The address decode IC (D65006GF) decodes an encoded CPU address
signal to generate a CS (Chip Select) signal. The CS signal is
connected to the CS terminal of each device and an arbitrary device is
accessed.

Since the CPU bus is asynchronous, it is necessary to return a response
signal (DTACK) to the CPU when the device is accessed. This signalis
also generated by this section.

As the 1/O devices have a slow access speed, a wait is inserted into the
CPU bus cycle. The moment the wait is generated, the I/0O access delay
circuit generates /O READ and WRITE signals.

A BUS ENABLE single is used for controlling the buffer of the mother
pboard section; when BUS ENABLE is active, data input/output is done
from outside the butfer.

For the memory map and I/O map, refer to Appendixes.

Also, as the BUS ENABLE signal is turned inactive in the DMA IACK

cycle, the vector for vector interrupt cannot be generated from outside the
bus.
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Fig. 4 Address Decoding Section
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5. Calibration Section

This instrument incorporates a test signal generator circuit for accuracy
calibration of the measuring system of the analog block.

The calibration circuit outputs a frequency signal which allows 8

wavelengths of rectangular wave with 1 : 1 duty in the A/D data sample
frame.

An output voltage can be selected at 7 levels by changing the attenuator
level in accordance with setting from the shift register.

CAL A/B output is connected to the input section of the Ach analog board
and Bch analog board via the mother board and is inputted to A/D by
changing over the input relay of the analog board.

Fig. 5 Calibration Section

Selector Selector
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18 CAL-OQUT Analog calibration signal cutput
20 +VCAL +5V for calibration signal
21 -VCAL -5V for calibration signal
22 VSG Ground
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6. Memory Section

This instrument has 512KW DRAM and 32KW SRAM as standard
memories.

The DRAM section has 8 CMOS DRAMSs enclosed in 250Kbit x 4bit type
ZIP package.

To control DRAM refresh, address multiplex, BAS, and CAS, the DRAM

controller MB/430 made by Fujitsu is operated at 20MHz.
Refresh is of CAS before RAS method and uses no nibble made.

The SRAM section has 2 COMS SRAMs enclosed in 32Kbit x 8bit type
SOP package.

The power source of the SRAM section is backed up by nickel-cadmium
battery.
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Fig. 6 Memory Section
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7. Counter Section

This instrument has 6 channels worth of 16-bit counters for generation of

various timings and counting. It also has a calendar IC for updating a
time and a date.

The counter has 2 Nichiden-made ICs; uPD71054. The functions of
each channel are as follows:

IC1 CHO : Lower side of the counter for counting A/D data
sampling times
CH1 © Upper side of the counter for counting A/D data
sampling times
CH2 : Interval counter for key repeat

IC2 CHO : Lower side of the frequency-dividing counter for A/D
sample timing generation
CH1  : Upper side of the frequency-dividing counter for A/D
sample timing generation
CH2 : Frequency-dividing counter for calbration test signal
generation

CHO and CH1 of IC1 are turned into a 24-bit counter by combining them
and down-counted every A/D data sampling. When A/D data sampling is
performed the number of times specified by a preset value, a GATE. 0
signal is turned from Low to High.

Since a GATE signal is used as a trigger signal gate, a presample value
at trigger sample time is set to the counters CHO and CH1.

Connected to CH2 of IC1 is STDP output of RTC62421. As this output
has an edge every 1/64 second, the counter is down-counted every 1/64
second. A down-count value is used by the CPU for measuring key
repeat intervals.

CHO and CH1 of IC2 are turned into a 32-bit counter by combining them
and generates an A/D sampling timing by frequency-dividing 5.12 MHz
source oscillation.

CH2 of 1C2 generates a rectangular for calibration by frequency-dividing
S/H CLK.

RTC62421 stores and updates a time and data. Since the power source
is backed up nickel-cadmium batteries, time updating continues even if
the system power is turned off.
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Fig. 7 Counter Sedating
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8. Sample Controliler Section

The sample controller section receives A/D data from the analog board
and instructs DMA to transfer data in response to control commands
(sample, trigger. etc.) from the CPU.

The A/D data, which is a serial signal, is inputted to the sample controller
IC (LPD65031)

Inside the IC, the serial signal is converted into a parallel signal and held
there.

There are 2 registers inside the IC to hold 2 data; they stores 2 A/D
conversions worth of data.

For free run sampling, when 2 data are stored, 2 data transfer requests
are issued to the DMAC for the A/D data in the IC to be transferred to the
memory.

In free run sampling, only DMA channel 0 is used for transfer.

For trigger sampling, data is transferred through the DMA channel 0 until
a trigger signal enters EXT-TRG input, and immediately after an entry of
the trigger signal, data is transferred through the CMA channel 1.

For trigger input, select one out of Internal, External, SG, and
CALiBration as a trigger signal.

For both external trigger and internal trigger, the trigger level can be set
with 8 bits (£1/128 of F.S. step).

For a trigger position, the uPD71054 of the counter section counts A/D
sampling times,and when sampling of set positions is completed, the

GATE-0 signal is inputted to the sample controller to enable trigger
acceptance.
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Fig. 8 Sample Controller Section
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9. Video OUT Section

The video QUT section converts a VRAM dot data sent from the CRTC
board into a video signal.

Video output is made in the form of seperate video signal at the TTL level
for the built-in CRT.

The external CRT uses composite video output.

Since the video signal has 4-stage luminance, the CRT board sends 4
dot signals. They are assumed as voltage changes of the video signal
by using 4-level D/A converter.

Fig. 9 Video OUT Section

CRT BOARD D
‘ TP33 CMP.VIDEO
DOT SIGNAL 4 4-level D/IA
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33 CMP-.VIDEO Composite video signal
34 SEP.VIDEO Separate Video signal
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10. System /O Section

The system I/O section consists of two 24-bit parallel I/O ICs, uPD71055,
and is used for hardware control.

The first uPD71055 is used for buzzer control, EEPROM control, option
status read, external input read, and sample controller control.

The buzzer control circuit consists of two pulse generators, which have
different pulse width setting, and buzzer driver. The I/O section controis
pulse trigger and buzzer disable.

Since the EEPROM has serial data /O, it is controlled by DATA, CLOCK,
and STROBE signals.

Option status read is connected to each slot of the mother board and is a
4-bit input port to read and option board number.

External input read is connected to the external contact input of the rear
panel to read a contact state.

For sample controller control, set commands such as FRRE/TPG, RESET,
START, etc. on the sample controller.

The second uPD71055 is used for shift I/O control, LED control, system
control, relay contact control, and external contact input control.

shift 1/0O control serves as a control signal to set data to A/D shift 1/0,
calibration shift 1/O, trigger shift I/O, and SG shift /0.

LED control is used for illuminating the LEDs on the panel.

System control sets memory access disable (MSAVE), GP-IB system
controller changeover (GPID-S0), and trigger source changeover
(TSEL1, TSEL2).

Relay contact control activates a comparator judgment output relay.

Contact input control provides contact input circuit disable/reset control.
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Fig. 10 System 1/0O Section
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11. Panel I/O Section

The panel I/O section controls the keys and LEDs on the front panel.

The keyboard controller TMP82C73F made by Toshiba is used to control
key input and LED-on/off.

The key are arranged in matrix. The TMP82C79F scans every 8 keys to
fetch a contact state, and when the key is pressed, it issues IRQ TO THE
CPU to the CPU.

There are 32 LEDs arranged in 8 x 4 matrix, and dynamic lighting is
employed to illumiante every 8 LEDs.

Static lighting is applied to 8 LEDs to provide control without going
through the TMP82C79F.

Fig. 11 Panel I/O Section
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12. GP-IB, FDC Section

This instrument uses the GP-IB controller PD7210 made by NEC as its
GP-1B, and 75160 and 75162 as its GP-IB bus tranceivers.

The DMA is used for data transfer to realize high-speed data transfer.

Since the FDC section is an optional, a CPU bus signal is wired to a
connector so that an option board can by connected.

Fig. 12 GP-IB, FD I/F Section
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13. Bus Buffer Section

A CPU bus signal is connected to the mother board via the bus buffer.

The buffer becomes active only when 000000-3FFFFF and 600000-
FFFFFF are accessed, and it becomes inactive when a vector gets on the
bus.

All the signals are buffered by the current driver buffer which contains
Schmitt trigger.

Fig. 13 Bus buffer Section
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14. Mother Board Section

The mother board is used for adding optional devices or mounting the
ROM or A/D board.

Devices are assigned to the mother board slots as follows:

J1  A/D-Bch

J2 AxD-Ach

J3 Signal generator
J4 Rom

J5 DSP

J6

J7 Spare

J8 Comparator

J9  Printer

either

Extended DRAM Extended SRAM may be inserted into

Each option board has a 4-bit status signal, and when it is inserted into
the slot, it sends the status signal to the CPU via the mother board, thus
an option type and its existence being confirmed.

Fig. 14 Mother Board Section
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15. Appendixes

1. Test Points List

PC : 2055C (Main Board) 1/2

No. |Signal Name Description
1 BR Bus request : from the DMAC to the CPU
2 Missing
3 20MHz 20MHz clock
4 ACRTC.IRQ Interrupt request from ACRTC to the CPU
5 |[CPU.CLOCK 10MHz CPU clock
6 BGACK ‘Bus Grant Acknowledge ; bus acquirement
confirmation from the DMAC to the CPU
7 RW Read/Write ; bus status issued by the bus
master
8 AS Address Strobe ; bus status issued by the bus
master
9 IACK Interrupt Acknowledge; bus status issued by
the bus master
10 |RES Reset ; system reset signal
11 |REQO A/D data transfer request to the DMAC
127 |REQ1 A/D data transfer request to the DMAC
13 |REQ2 GP-IB data transfer request to the DMAC
14 |REQ3 FD data transfer request to the DMAC
15 |DONE DMAC transfer complete signal
16 |DMA.IRQ Interrupt request from the DMAC to the CPU
17 |DTACK Bus master data confirmation signal
18 |CAL-OUT Calibration signal output
19 |CAL+5V Calibration circuit power
20 |VCAL Ditto
21 |-VCAL Ditto
22 |VSG Ditto
23 |vB Nickel-cadmium battery terminal voltage
24 | TIMIRQ Interrupt request from the calendar IC to the
CpPU
25 |ADCNV A/D conversion timing signal
26 |GATE Sample precounter output
27 15.12MHz A/D conversion timing signal source oscillation
28 |SG-CLK Sampling timing signal
29 |CAL-CLK Calibration clock
30 |TRG.IN Trigger input
31 |CLK.IN Sample clock input
32 |CLK.OUT Sample clock output
33 [CMP.VIDEO Composite video signal output
34 [SEP.VIDEO Separate video signal output
35 |VSYNC Video vertical synchronism
36 [HSYNC Video horizontal synchronism
37 |CMP.IRQ Interrupt request from the external start input to
the CPU
38 |KEY.IRQ Interrupt request from the key to the CPU
39 |GPIB.IRQ Interrupt request from the GP-1B to the CPU
40 |FDC.IRQ Interrupt request from the FDC to the CPU
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PC : 2055C (Main Board) 2/2

No. |Signal Name Description T
41 |+VS12 +12V for the system
42 |-VS12 -12V for the system
43 |VSG Ground for 12V
44 |+VL5 +5V for the system logic
45 VLG Ground for the system logic
46 |+VC12 +12V forthe CRT/printer
47 [VCG Ground for the CRT/printer
48-50 | Missing
51-54 | GND

| Ground for the system logic

PC : 2058 (ACRT Board)

L

No. |Signal Name Description
1 VCC +5V power
2 |GND +5V power ground
3 2CLK ACRTC clock, 4.6MHz
4 [RAS A VRAM RAS signal
5 |CAS A VRAM CAS signal
6 |YADL VRAM address latch signal

PC : 2060 (Extended DRAM)

No. |Signal Name Description
1 VCC +5V power
2 GND +5V power ground
| 38 |DTACK Data confirmation signal

PC : 2062 (Printer Board)

No. |Signal Name Description
1 GND Power ground
2 |HEAD.CLK Head power-on pulse source oscillation
3 |HEAD.STB Head power-on pulse
|4 |STEP.RATE Feed motor drive rate signal
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PC : 2063 (Floppy Board)

No. |Signal Name Description
1 GND Power ground
2 vCC +5V power
3 |CLK 16MHz clock for the floppy controller

PC : 2170 (Extended SRAM)

No. |Signal Name Description
1 VCC +5 Power
2 GND Power ground
3 DATACK Data confirmation signal
4 |VB | Battery terminal voltage
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15-1 PC : 2055 (Main Board) Test Point Map
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15-2 Memory MaP

I

ADDRESS

ASSIGNMENT

BUS

000000

100000

STANDARD

200000

300000

ROM AREA

FOR EXTENSION

EXTERNAL

400000

/0 AREA

500000

STANDARD DRAM AREA

INTERNAL

600000

700000

800000

900000

A00000

B0O0O0O0OO

C00000

D00000

EXTENDED RAM AREA

E00000

SPARE

FO0000

OPTION 1/ O AREA

EXTERNAL
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—

ADDRESS ASSIGNMENT
400000 1
STANDARD
40FFFF ‘
SRAM AREA
410000 I
FOR EXTENSION

41FFFF l
4FFFO0O0

FLoppy Disk Controller
4FFF1F
4FFF20

Key Controller
4FFF3F
4FFF40

GP-IB Controller
4FFF5F
4FFF60

Timer IC
4FFF7F
4FFF80

Counter #1
4FFFSF
4FFFAQ

Counter #2
4FFFBF
4FFFCO

PIO#1
4FFFDF
4FFFEOQ

Plo#2
4FFFFF
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15-3 Option Status No. Assignment Table

—
Option Status No.
OP-01 OXXX
(Floppy) (at #8)
OP-02 1100
(Printer) (at #7)
DP-03 0010
(Extended RAM1N) (at #3 or #4)
OP-04 0011
(Extended RAM2M) (at #3 or #4)
OP-05 0100
(Extended RAM 512K) (at #3 or #4)
OP-06 0110
(OSP) (at #3)
OP-07 0101
(SG) (at #2)
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2-3-4 CRT Control Board PZ : 2058

The CRTC section generates video signals to be sent to the CRT or plots
display data.

The ACRTC HD6348CP8 made by Hitachi is used to control the CRTC
section, eight 256-Kbit DRAMs (64 x 4 type) for the VRAM, and gate
arrays for timing generation and P-S conversion.

The CRTC mainly performs two operations by turn ; reading the VRAM to
generate a video signal, and plotting display data. Therefore, an ACRT
memory access is a dual access.

® Reading the VRAM

In this cycle, the ACRTC outputs addresses to sequentially read the
VRAM, with which the VRAM are accessed. The read 32-bit data
enters the gate array and is turned into a video signal by P-S
conversion.

@ Plotting the display data
In this cycle, the ACRTC reads the RAM to be plotted in accordance
with a plot command sent from the CPU, and after plotting, it writes to
the RAM.

The VRAM has the following configuration to realize brilliance
modulation, superposition, high speed, etc.

~&— Brilliance Modulation

Waveform 0 Waveform 0 _*

Hi Hi

LOW LOW

Superposition
to CRT

Waveform 1 Waveform 1

HI Hi

LOW

LOW

The dot matrix on the screen is 560 x 400 ; each dot is displayed at 4
gradations.

Since the VRAM is in the address space of the ACRTC, you must access
it via the ACRTC from the CPU.
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Fig. 16 CRTC Section
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2-3-5 ROM Board PZ : 2059

Programs and data are written in the 1 Mbit EPROM-on the ROM board.

The EPROM used is a 1Mbit (128 K 8) type. Up to 16 of them can be
mounted on the board. In that case, a ROM capacity is 2 MB.

Since the address space of the board has 4 MB, it is possible to mount

up to 4 MB if a jumper wire is changed over by using the 2 Mbit type
ROM.

The ROM board does not function unless it is inserted into J4 of the
mother board.

Fig. 15 ROM Section
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2-3-6 Panel Key and Soft Ley Boards PZ : 2056, 2057

The front panel has 64 keys and 32 LEDs ; they are connected to the
main board TMP82C79F.

The keys are arranged in 8 x 8 matrix. They are scanned by the IC and a
contact state is taken in.

Of 32 LEDs, 24 of them are of dynamic lighting, and 8 of them are of
static lighting .

Dynamic lighting is controlled by the IC.

Fig. 17 Panel Section
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2-3-7 CRT Unit
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1. General Description

This unit is a chassis type character display monitor which uses 7-inch

90°-deflection P31 non-glare CRT. A supply voltage is DC stabilized +12
V. There are three signals, HD (horizontal drive signal), VD (vertical
drive signal), and VIDEO (TTL video signal), to connect to external

signals.
2. Specifications

(1) Supply voltage

(2) Power consumption

(3) Input signals
(a) video signal

(b) Horizontal drive signal

(c) Vertical drive signal

(4) Image amplifier
(a) Frequency

(b) Maximum gain

(5) Synchronous signal

(a) Horizontal scanning frequency
(b) Vertical scanning frequency
(c) No. of effective scanning lines
(d) Horizontal blanking period

(e) Vertical blanking period

maintenance-AD-3524/25-V.1.a

12V DC £10% (screen size
adjusted at 12V DC),
Rippte = 10mVp-p or less

18 W or less

4V +1.5V (TTL level, positive
polarity), Rise/fall time = 30ns,
Input impedance = approx. 4k

4V +1.5V (TTL level, positive
polarity), Pulse width = 4 to
40us ,

4V £1.5V (TTL level, negative
polarity), Pulse width = 60 to
1,400us, Input impedance =
1kQ or more

30MHz +3dB (100kHz as
reference)

18dB or more 4

25.00 £0.3kHz

60.00Hz

342 lines (non-interlace)
10.00us

3.00ms
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(6) Display screen

(a) Screen size 126 £ 5mm (horizontal) x 85
+4mm (verntical)
(b) Display position +5mm both in the horizontal

and vertical directions against
the mechanical center of the
CRT
(c) Geometrical distortion Trapezoidal distortion (both

horizontal and vertical)

2.5% or less,
Vertical barrel and pincushion
distortion 2.5% or less,
Horizontal barrel and
pincushion distortion

2.5% or less

(d) Screen inclination +3mm or less

(e) Horizontal resolution 700 lines or more (20 ft. at the
center at Low)

(f) Linearity 10%

(7) CRT Type - E2871B31-

HT, Phosphor : P31,
Fluorescent - Non-glare,
screen

Anode voltage : Approx.10kV

(8) Ambient conditions Ambient temperature,
(operating)

: 0°C to +50°C
Ambient temperature,
(non-operating)

: =30°C to +65°C
Ambient humidity,
(operating)

: 10% to 85%
Ambient humidity,
(non-operating)

: 5% 10 95%

(9) Structure

(a) External dimensions 183mm (w) x 165mm (H)
x 233mm (D)

(b) Weight Approx. 2kg

(c) CRT mounting angle 80° +1° against the monitor

installation surface
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3. Connection

L

1 HENE | GND
2HEN
3EHEN
4 HEN
SEHEN | GND
cMEN | HDIN
7HEE | 12V N
S HEE | VIDEOQIN
SHMEN | \VDIN
10 MENE | GND

T

l |_‘I—X‘—I'anOUJ>’J

GND

GND
HD IN
+12V IN
VIDEO IN
VD IN
GND

CR6M-10S-3.96E(Hirose)

4. Input Signal Timing

[ ]

Horizontal Drve Signal (HD)

== 7.00uS .
Horizontal Video Signal \ [ l
“—> 10.00uS
0.60uS =———40.0uS
Vertical Drive Signal (VD) P 0.80ms :
Vertical Video Signal ;_; 3.00ms
1.00ms —16.67ms
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6. General Description of Circuits
6-1 Image Amplifier

A video signai, which was applied to the VIDEO INPUT terminal (CNO-8)
of the main PCB, is supplied toc the CRT neck PCB through the buffer
amplifier TR8.

At the CRT neck PCB, it is applied to the cascade amplifier formed by
TR102 and TR101 through R105. This cascade amplifier has gain of
about 25 dB, and an output signal from the collector TR101 is applied to
the cathode of the CRT (pin 2) through R111.

C104, C105, C106, and R108 are tp compensate a frequency
characteristic. .

6-2 Vertical Deflection Circutt

A vertical synchronizing signal, which was applied to the VD INPUT
terminal (CNO-9) of the main PCB, is supplied to the IC1 pin 5
(synchronous pulse input terminal) directly (for positive polarity) or after a
waveform is shape by TR9 (for negative polarity).

On the other hand, the IC1 performs internal transmission with the time
constant by C36, and is externally synchronized by an external pulse
applied to the pin 5. The pulse generated in this circuit becomes a
deflection frequency for the vertical deflection section.

A pulse from the internal vertical transmission circuit of the IC is applied
to the internal saw-tooth wave circuit of the same IC, and a saw-tooth
waveform is generated by C35 externally attached to the pin 4.

This saw-tooth wave is applied to the output stage input terminal of the
pin 7 through VR2 (V-size) and R44 and enters the vertical output stage.

The signal, which entered the vertical output stage, is applied from the
output terminal pin 1 to the vertical deflection yoke through C31. Since
this deflection yoke provides deflection in accordance with a current
waveform, a current flowing through this yoke is converted into a voltage
waveform at R47 and stabilized by applying feedback to the IC1 pin €.

6-3 Horizontal Deflection Circuit and High Voltage Generator

A horizontal synchronizing signal, which was applied to the HD INPUT
terminal (CNO-6) of the main PCB, is applied to the TR2 base through
C3, R8, and D2 directly (for positive polarity) or after a waveform is
shaped by TR1 (negative polarity).

On the other hand, TR2 and TR3 build up a signal stabilized multi-
vibrator, providing a delay pulse circuit of almost 1/2 cycle (horizontal
synchronism). This delay amount is adjusted by VR1 (H. CENT).

When a pulse is applied to the TR2 base, the pulse with almost 1/2 cycle
is outputted from the collector TR3 and applied to the emitter TR4 at the
next stage.

The TR4 and TR5 from a non-stabilized multivibrator, repeating
transmission synchronously with the puise applied to the emitter TR4.
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An output from the non-stabilized multivibrator (emitter TR5) enters TR6
and is applied to the base of the horizontal output transistor TR7 through

the horizontal drive transformer (T1). This causes TR7 to perform
switching.

A defection pulse is generated at the collector TR7 by the transient
phenomenon that magnetic energy stored in the flyback transformer
(FBT) at TR7 ON time moves to the tuning capacitors (C22, C23) and
horizontal deflection coil when TR7 is turned off, and a saw-tooth wave
current flows to the deflection yoke.

When this is done, the voltage coiled up by the secondary winding of the
FBT is rectified by the rectification diode (for high voltage) and applied to
the anode of the CRT.

At the anode, a rectification capacitance is determined by a floating
capacitance between the carbon section of the CRT display screen and
internal anode.

Page 68 maintenance-AD-3524/25-V.1.a



Fig. 9-1 shows the external timing mentioned above.

HD Input
X 1H B
e 1
¥ ;
Variabie
+ | —=(VR1)
TR3-C
- | ]
- !
’
) I
\ 4 i
TRS-&
| |
' )
- t L —
TR6-C }
/} J
|
1
|
Y
—_— W \ﬁ I
! :
i |
! t
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2-3-8 Power Unit PZ : 2067/2068
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1. General Description

This circuit is a switching power source which generates an output
voltage required for operations of this instrument out of an input voltage
of 90 V-264 V AC (no switching tap).

As shown in the power source block diagram, this circuit consists of the
following components

2. Input Section

Noise filter

Rectifier and smoothing circuit

. Rush current protective circuit —_
. Control circuit '

. Auxiliary power circuit for control

. Drive and switching circuits

OGO HWN =

3. Output Section —_

1. Output power circuit

2. Sense amplifier

3. Auxiliary power circuit

4. Overvoltage protective circuit and low battery circuit
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2. Input Section

1. Noise Filter

This filter is used to prevent a noise from entering devices from the AC
line and a switching noise from leaking from the power source to the line.

This instrument uses an iniet type noise filter attached to an input plug.
Noise is suppressed here once, and then, it is further suppressed by the
noise filter provided inside the power circuit.

inlet Type Noise Filter L1

c4 12V TC2
s On
cor UL o S T g -

2. Rectifier and Smoothing Circuit

I
11
»

©%
og
!

..{
O

AC (or DC) input is directed into the diode stack DO to rectify it, and
charged to the capacitor C7 to smooth it into a DC voltage.

=%
R1 Ij Rush Protection

. U
w z
00 | s

C7 c27
N No= = = :} Drive & Switching
Circuits

~/

3. Rush Current Protective Circuit

When the power switch is turned on, a charging current to the voltage
smcothing capacitor C7 becomes a large current temporarily. In order to
prevent damages on the pattern by this large current, the input current is
limited by the resistor R1.

A current flows through this resister, and a lapse of time required for
charging the capacitor (when a capacitor voltage increases over a
certain level), R1 is shont-circuited by a thyristor to eliminate power loss

by R1.
R14 07
. . . o !
C13_|7 R13
D1 T D8
y y y 1

~

—(Z T1

~/
’

R1
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4. Control Circuit

The MB3759 P-G is used for a control IC for this power source.

This IC is a generally used for switching regulator control for the moment
and is equivalent to the TL494.

An oscillation frequency for this IC has been set to f = 130 kHz.

The power source for this instrument has 10 output sections, and this IC
has only two sense amplifiers for them. For circuit control, therefore, in
addition to PWM control, magnetic amplifier control (magnetic PWM

control) is used for the secondary side (output side : corresponds to the
secondary winding for the transformer).

The MB3759 P-G changes a switching pulse width in accordance with an
AC input voltage to make constant an integrated value of voltage time
transmitted to the secondary side.

As this suppresses an output change caused by an input voltage

change, an output voltage is adjusted by the output circuit to be kept
constant, in accordance with an output current change.

Dead time control is set by an input voltage to the pin 4 (dead time
control input) of U1. lts value functions when an input voltage is around
90V AC, and prevents an ON duty value from spreading.

po)

w

oy
AAA

Ci5 C16 R35

I Al

R )-—1 ?ISNZ |INTTL ~,. 10 Auxiliary Power
-IN2  -IN12 ) = Source Sense Resistor
15
- i R F.B3
From Auxiliary C19
Power Source — |12Vee CT5 p——4r———+

1ce T pAREe

+—1 10E2 GMD>
L 96, C18 |—

» 10 Drive
Circuit
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5. Auxiliary Power Circuit for Control

Since the control IC of the switching power source requires a voltage of
7-41 V DC, and FET gate pulse input 5-20 V DC (gate breakdown 20V
for K534), an auxiliary power circuit is required to supply those voltages.

Basically, this circuit has only rectification and smoothing circuits; the
control IC senses the voltage smoothed there and controls a pulse width
in order to keep a constant voltage. Since the IC has not been driven yet
at start time, it is necessary to supply power to the control IC until the
power circuit starts operating. To this end, a circuit to supply power at
start time is connected.

s 10 U1+IN1
-+ 1o DRIVER CIRCUIT
— 3

b /Y N——> 10Ul Vcc

J.TL_;\ 013
R18

. D12
R19
w2e R20

T1
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6. Drive and Switching Circuits

In the power MOS FET, switching losses depend on the rise/fall speed at
switching ON/OFF time. Therefore, the drive circuit must have high
instantaneous power driving capability. There is generally no problem if
the control IC has such a driving capability.

However, the MB3753 has the driving capability of only about 250mA; in
this case, it is necessary to provide another drive circuit to enhance the
current driving capability.

This circuit mainly uses 4 transistors to amplify a current.

lDG \g/
from C7 :

T1

from
controller
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3. Output Section
1. Output Power Circuit

The output power circuit has different output control circuits for each
output and makes up for an output voltage drop in accordance with the
current change of the output section to keep output constant.

The control system used for this circuit is called a magnetic amplifier.

As it is also called a magnetic PWM control system, this system makes
use of the characteristics of the magnetic amplifier (magnetic core with
rectangular magnetization characteristic) to obtain a constant voltage by
adjusting the puise width of the voltage coming from the input side, as
required.

The voltage thus obtained is amoothed through the diode capacitor.

T1

N

ComrolL_l

Circuit

2. Sense Amplifier

This circuit senses each voltage of the output section, and the output
current of the power source for the CRT and logic.

For the CRT and logic circuits, the voltage and current are controlled by
the BA728. For the other SG and analog power sources, only the
voltage is controlled; TL431 is used for this control element.
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3. Auxiliary Power Circuit

Since an OP amplifier is used to control the voltage and current in the

CRT and logic power circuits, an auxiliary power circuit is required as a
drive power source for this OP amplifier.

This auxiliary circuit consists of simple L and C smoothing circuits.

e

/

T1

<+

|

4. Overvoltage Protective Circuit and Low Battery Circuit

This overvoltage protective circuit is also provided to prevent an

overvoltage of supply power from being applied to the CRT and logic
sections.

When an overvoltage is generated in the output section and applied to
the logic circuit (CRT, printer, etc.), this protective circuit immediately
stops the power source to protect the circuit.

After this circuit operated, even if the circuit is restored to a normal

condition, it is necessary to bring it up in several tens of seconds through
several minutes.

The low battery circuit issues a low battery signal before a logic circuit
voltage falls in order to protect it when power is turned off, and causes
data to be fetched.

5. AC/DC Power Supply Specifications

input condition 90-264 V AC (continuous operation)
110-370 V DC (continuous operation)
Output efficiency 70 % or more
Output channels 10 channels
Output 5V (Logic),
12V (CRT, printer, F.D.),
12V (for SG)
+5V, £12V  (for analog Ach),
+5V, £12V  (for analog Bch)
Oscillation frequency 130kHz £ 10%
Power drive system PWM system and magnetic amplifier system
Protective circuits Rush current limiter,

Output overvoltage protective circuit (=5V for
logic, +12V for CRT),

Output overcurrent protective circuit (for
logic and CRT, at | = 20A)
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2-3-9 Floppy Disk (Option)

The FDC used is the WD37C65 made by Western Digital.
disk drive is controlled by sending a command to this IC from the CPU.

Data transfer is DMA transfer.

The floppy

Of the two pulse generators provided, one is connected to the MOTOR
ON signal to run the motor for a specified period, and the other one
generates the DACK signal at DMA transfer time.

Fig. 20 FDC Section

Q MOTOR ON
PULSE WD37C65
GEN
A
D7
j 8 | DATA
8]0)
3-8
A:3 : DECODER cS FDD Intertace
A1 ;
: N\
: cont
: J FDC
H}}T
ACK3 B Q DACK
PULSE 16MHz
GEN o
OSC
a 4 —
STSH :
FD Status Line
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2-3-10 Video Printer (Option)

The printer unit used is the LTP452B made by Seiko Electronic Industry.
This is a thermal printer and uses an in-line head (640 dots).

Since it uses the in-line head, there is only one step motor in the paper
feed direction. Therefore, the printer control board has one IC (TD62803
made by Toshiba) to control the paper feed step motor.

Every time one rise edge is issued to this IC from OUT port, the step
motor advances one step. Since the maximum speed of the step motor

is 200 pps, intervals of 5 ms is generated by the step rate generator and
monitored at the IN port.

PAPER EMPTY and HEAD UP/DOWN signals are coming from the
printer unit and monitored at the IN port. These signals are also inputted
to the decoder where HEAD STROBE is generated. When conditions
are not met, power to the head is prohibited hardwarewise.

As the in-line head is connected to the output of the shift register inside
the printer unit, printing data is serially transmitted 640 bits from the
board and set in the shift register located inside the head. '

Next, when you turn on the head to print, do so sequencing in 5 times
because the head is of 128 dots.

A head power-on time is determined by the head strobe pulse generator.

Since the power-on time must be changed in accordance with a head
temperature, the thermistor attached to the head is used to make a
transmission circuit to perform automatic compensation so that the pulse
width will correspond to the head temperature.
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Fig. 19 Printer Section
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2-3-11 1M-/2M-Word Memory Card (Option)

The 1M-/2M-word memory card is an extension memory with 1M-
word/2M-word DRAM.

If this option is installed, the 2CH FFT main memory is extended and
various functions are added.

The 1M-word memory card installs 16 1-Mbit (256K x 4) DRAMSs, and 2M-
word 32 of them.

The DRAMs are controlled by the MB1430 (made by Fujitsu) which
employs CAS Before RAS Refresh. As a clock, D25 MHz axynchronous
with the CPU is inputted to realize high speed.

A standard option slot is J6, but when you install two cards, the 2nd one
may pe inserted into J3 or J5. The 1st one must be in J6.

There are slide switches on the board. When installing two cards, set
them to 0 and 1, respectively.

The following shows memory addresses depending on a combination of
the slide switch setting and memory capacitance.

1st Card (Switch 0) 2nd Card (Switch)

1M and 1M 600000~7FFFFF AQ0000~BFFFFF
1M and 2M 600000~9FFFFF A00000~BFFFFF

800000~7FFFFF AQQ000~DFFFFF
2M and 2M 600000~9FFFFF A00000~DFFFFF
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Fig. 18 Extended DRAM Section
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2-3-12 512 K-word CMOS Memory Card (Option)

The 512 k-word CMOS memory card is an extension memory with
512 k-word SRAM.

If this option is installed, the 2ch FFT main memory is extended and
various functions are added.

The SRAM contains 32 256 Kbit (32 K x 8) memorys; in total, 512 k-word.

As it is backed up by nickel-cadmium batteries, data remains even if
power is turned off.

It is inserted into the option slot J5 or J6. When installing it together with
the extension DRAM, insert into J5.

SRAM memory addresses range from 600000 to Effiff by 1 MB. When
installing together with the extension DRAM, the memory addresses must
be set not to duplicate those for the DRAM.

For address setting, the number indicated by the rotary switch on the
board shows the uppermost 4 bits of address. Normally, set to "E".

Fig. 20 Extension SRAM Section

A23 4] ADDRESS m ROTARY
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2-3-13 High-Speed Operation Card (Option)
The high-speed card is an option board to execute internal operations at
a high speed. Installation of this board improves a processing speed.

The IC used for executing operations is the DSP PD77230 made by
Nichiden and the 32 KB Static RAM is placed in the address space.

So that this Static RAM can be accessed from both CPU and DSP of the
2ch FFT, their respective buses are connected through a tri-state buffer.

Therefore, it is impossible to access from both at the same time.

The access arbitor adjusts an access from the main CPU and DSP to
control the buffer so that the buses do not collide.

As the DSP data bus is 32 bits, the main data bus (16 bits) is doubly
expanded and connected to the RAM.

The main CPU first writes the program and computed data in the SRAM.

Next, it applies an interrupt to the DSP via the access arbitor to start the
DSP and separate the bus from the main CPU itself.

The DSP computes data, and upon its completion, it applies an interrupt
to the CPU to separate the bus.

The main CPU transfers data from the RAM.

Fig. 21 DSP Section

1RO2 ——l—

uPD77230
access
A_3 — access arbiter 3020
) control :
A15 ] ’ ‘
AC244x2 AC244x2
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2-3-14 Signal Generator Card
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1. General Description

This card is a programmable signal generator.

It can outputs the waveform set by the soft key of the main body.

The following outlines the specifications of this card.

SG Card Specifications
Waveform generator; D/A resolution

Data format
Sampling rate

Control section; D/A resolution
Filter

Output voltage

S/N ratio

Output waveforms

as

12 bits

2's complement

512kHz max.

Sampling is performed twice
the A/D sampling frequency.

8 bits

Tertiary LPF, In-band ripple :
+0.5 dB max., up to 100kHz
through 20Hz, 12-point
changeover interlocked with
the frequency range of the
main body

+5V max.,
+5 V offset voltage applicable
to the output waveform

60 dB typical

Since,square, ramp
Continuous waveforms such

since, square, ramp, impulse,
multisine, swept since, etc.
I-frame one-shot wavetorm by
a single shot, Regeneration of
analog waveforms of various
memory data
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2. Configuration

This card mainly consists of 1) waveform generator, 2) filter, 3) range
amplifier, 4) control, and 5) logic blocks.

The following figure shows an overall block diagram.

Fig. 1 SGceard Block Diagram

|
SIGNAL
FILTER RANGEAMP
SLESEEATOR BLOCK BLOCK ©
ouT
—
\ REF *12bit *4bit * 3ot \ OFFSET l
]
L <« «{ CONTROL BLOCK >
8bit I 8bit

*

I

LOGIC BLOCK

Page 88

maintenance-AD-3524/25-v.1.a



3. Description of Functionings

1) Waveform Generator Block

The waveform generator block converts (D/A) 12-bit waveform data from
the logic block and outputs as an analog waveform.

The D/A converter used is a unipolar, current output type. It is turned into
bipolar output by giving an offset current from the external.

Thus, the D/A converter outputs +2mA current when the waveform data is
at +full scale, OmA when at 0, and -2mA when at -full scale.

The reference of this D/A converter is programmable, can be set with the
full scale of 4 V and 8-bit resolution.

The D/A converter output "t2mA" is made when all the reference data
are "1" (full scale).

Naturally, the full scale of the D/A converter decreases as this reference
does.

The current output of the D/A converter is i-v converted through the
deglitcher circuit, and a waveform voltage of £1.5V max. is outputted.

The deglitcher circuit is a circuit is a circuit which, in order to eliminate
glitches appearing in D/A output when D/A data changes, eliminates
them, holding previous D/A output until this D/A output is stabilized.

It is a sampling state when the signal DTSTB from the logic block is "1",
and a holding state when it is "0". '

L ‘

C1 ' VR4 R1 1.3K_|_gd-R

EIRLA VA——AA, x
[+ 5 s

TOFLTR
SECTION

O—-4mA

irat

AEFERENCE O7A SECTION : OTSTB OEGLITCHER SECTION
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2) Filter Block

The filter used is a tertiary Chevishev type low-pass filter.

It compensates the in-band frequency characteristic of the waveform
generating D/A converter and attenuates high-frequency components.

Although a filter gain is 0 dB, a peak of +0.55 dB is given in a cut-off
frequency in order to compensate the D/A converter characteristic
mentioned above.

The out-band suppression ratio of the filter itself is -46 dB.

With this combined with the out-band frequency characteristic of the D/A
converter, the SG card has a typical out-band suppression ratio of -60
dB in total. :

A transmission zero point is located at 4.5 times the cut-off frequency
(frequency range). For a frequency range, it is changed over at 12 points
by a 4-bit control signal (FLT1-4) from the control unit in 1-2-5 sequence,
being interlocked with the frequency range of the main body, ranging
from 100kHz to 20Hz. '

A minimum range of 20 Hz is set in case of SG-off or DC output.

The frequency characteristic of the filter and list of frequency ranges
follow.

Fig. 2 FILTER SECTION

(FROM CONTROL SEC)
FLTY

i FLT2
5o FLT3
T : 4 FLT4
o
Sl ) ey 2 [l |
ABC | — _aaalaBc -
AL = - . B
[l & &
PPN — 1) Cliwd 5 Sl ST
EVNES ] L] 2 7 1 2
ot d Q 5 PUWELE RN Q
. I I 1 =
WA ! Lt Lpa
1 P .
—AAA, AA, A
h A b "
e ! - & el
!
!
ADJUST "¢ - "
I W o GAIN
'[::::t;;] A FILT QUT

1 ORDER LPF

I

)

! : “~— ZERO LOCATION
1

! 2ORDER LPF

1
4

Page 90 maintenance-AD-3524/25-v.1.a



Table.1

Frequency Range and control data
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FREQ RANGE FLT 4 FLT 8 FLT 2 FLT 1

100 KHz 0 0 0 0
50 KHz 0 0 0 1
20 KHz 0 0 1 0
10 KHz 0 0 1 1
5 KHz 0 1 0 0

2 KHz 0 1 0 1

1 KHz 1 0 0 0
500 Hz 1 0 0 1
200 Hz 1 0 1 0
100 Hz 1 0 1 1
50 Hz 1 1 0 0
20 Hz 1 1 0 1




Frequency Characteristic of Filter

The figure beiow shows the frequency characteristic at cut-off frequency
fc = BkHz.

The FFT simplex does not allow observation of this filter characteristics
(cut-off frequency, transmission zero point) because it is interlocked with
the frequency range of the main body.

It is necessary to observe with another FFT analyzer.

The in-band enlarged view and out-band frequency characteristic are
shown together.

A gain of 1 div has been adjusted in-band; 2 dB/div.

The transmission zero point is 4.5 fc, inband ripple = +0.55 dB max.

Fig. 4 FILTER CHARACTERISTIC
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3) Range Amplifier Block

It amplifies or attenuates waveform output from filter. Here, amplitude is
set by 10 dB step.

Finer setting is done by changing the reference of the D/A converter in
the signal generator in 1).

Also, the output waveform of the range amplifier can be given an offset
voltage of £5V max. with 8-bit resolution.

This also allows only either of positive and negative polar output
waveforms.

The following shows setting data for each range.

Table. 2 RangeAmp Gain and Control Data

GAIN RNG 1 RNG2 | BNG3
+10 dB 0 0 0

0 dB 0 0 1
-10 dB 0 1 0
-20 dB 0 1 1
-30dB 1 0 1
-40 dB 1 1 0
-50 dB 1 1 1

4) Control Block

Serial data from the main board of the main body are converted into
parallel data and used as data for the control unit (48 bits).

The breakdown of the analog data is 8-bit reference data (RDT0-7), 8-bit
offset data (ODTO-7), 4-bit filter frequency range data (FLT1-4), and 3-bit
range amplifier data (RNG1-3), and that for the digital data is 1-bit single
action (MODE), 15-bit SG-CLK frequency division, 1-bit memory scan
(RUN), 1-bit address clear (ACL), and 4-bit memory size data (MS0-3).
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Fig. RANGE AMP SECTION
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Table. 3 Memory Size and Control Data

MEMORY SIZE MS 0 MS 1 MS 2 MS 3wT
256 wd 0 0 0 0
512 wd 1 0 0 0

1 kwd 0 1 0 0

2 kwd 1 1 0 0

4 kwd 0 0 1 0

8 kwd 1 0 1 0
16 kwd 0 1 1 0
32 kwd 1 1 1 0
64 kwd 0 0 1 1
128 kwd 1 0 1 1
256 kwd 0 1 1 1
512 kwd 1 1 1 1

Table. 4 SG Serial Data Format
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5) Logic Block

The waveform data 16-bit from the main board is transferred to the SCG

internal memory by accessing the data input port of the SG (address:
00ffffOh).

In the SG card, when the waveform data is fetched into the internal
memory, the address generator increments the address.

To transfer, therefore, you only need to access the identical address.

The internal memory has two memory blocks, each of which has a
capacity of 12 x 256 Kbits; totaling 12 x 512 Kbits.

The memory is controlled by the DMA controller. The size of the memory

used can be specified by sending 4-bit size data (MS0-3) to the address
generator (256-512 Kword).

The data to control the timing control logic and address generator are
transferred from the main board as serial data, converted into parallel
data inside the SG card, and sent to each block of the analog circuit's
controller.

While the waveform data is being written into the internal memory, the
mode is switched from RUN to CPU and the data register is cleared to all
0. When the mode is switched frcm RUN to SCAN, the address continues
to be incremented synchronously with SG-CLK, the waveform data is
outputted from the memory into the data register.

The address generator forms a ring counter which increments the
address from 0 again when a specified memory size is exceeded.

Since SGCLK is two times A/D sampling CLK, for example, in order to
output the data from the SG board 1,024 points worth of time data from

the SG board, 2,048 points worth of data must be written in the memory
in advance.

Since the 100kHz version uses the digital filter in a range of 100Hz or
less, and the 20kHz version uses it in a range of 20Hz or less, SG-CLK
does not change. So, it is necessary to frequency-divide SG-CLK on the
part of the SG card. To frequency-divide SG-CLK, the CHO cf the
uPD71054G (programmable timer/counter) is used.

Also, there are two output modes; the "continuous output mode” which
scans the memory and continuously outputs signals, and the "single
mode" which outputs one frame worth of signals only when the soft key of
the main body is pressed.

In the single mode, pressing the "Single" key clears the address and
continuously accesses the memory address 0. The access to the address
0 continues in a standby state until the "Single” key is pressed again. To
return to the continuous output mode, press the "Normal” key.
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2-3-15 Capacitor MIC Card (option)

General Description

The capacitor MIC card is an option for the 2ch FFT. This allows you to
measure a sound by connecting a Lyon or B&K capacitor microphone.

OP-11 : Exclusive for the Lyon capacitor microphone

OP-11A : Exclusive for B&K capacitor microphone

PZ : 2244 Capacitor Microphone Board

This board is a DC/DC converter to generate a voltage required for
driving the capacitor microphone. It boosts a 12V DC voltage supplied
from the A/D board to +200V and £15V (+28V: B&K).

This board consists of the following circuits:

1. ON/OFF circuit

. Power control

2

3. 200V generator

4. £15V generator (+30V output allowed)
-

. Analog signal circuit
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Capacitor MIC Card Block Diagram
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1. ON/OFF Circuit
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+5V

C40
FK18Y5V
1H104

J1-

J1-4ab
+12V 2SA1015
¥/ L ca Vee U1
6 R44 Q8 oy FK18Y5V
U2 §1_8K 1H104 TL
10 1451
HC N
03 R4S
. 10K
R42
8 15
2SC1815
14| 11| 12 1.8K Q7
<
| X m
2 ols
o) cg o)
142 14b 15b

As shown above, this circuit turns on/off Vcc of U1 (TL1451N: switching
current controller) by means of software by using U2 and turns on/off
+200V and +15V (£30V) outputs.

When MIC INPUT is turned on by operating the key of the 2ch FTT
proper, the pin 15 of U2 is set to +5V (High), +12V is supplied to Vcc (pin
9) of U1, and power for the microphone (+200V, £15V) is outputted.

When MIC INPUT is off, the pin 15 of U2 is set to OV (low) and power for
the microphone is turned off.
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2. Power Control
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As shown in the left figure, U1 (TL1451N) controis the 2 channels of the
switching power source (x15V, +200V).

An oscillation frequency is about 120kHz, determined by R1 and C1.
(Should be 100kHz or more.)

When output is short-circuited, oscillation stops for both 2 channels.

To restart oscillation, you must turn off Vcc of U1 once.

Turn off "MIC INPUT" once by operating the key of the FFT proper and
turn it on again. Oscillation restarts.

Note: When intermittent oscillation is performed (output seems to

have more ripples), check whether an output resistance load is

given properly. Also, pay attention to a feedback loop (whether
C9 and C10 values are normal).
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3. 200 V Generator

L U CY1I6QT

4
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The above circuits boosts 12V DC to 200V DC.
Energy is generated to L1 by turning on/off the transistor 25C2553 of Q6.

As a result, a waveform with a peak of about 57V takes place at the
collector Q6. Next, the voltage is boosted 3.5 times by D13-D20 and
C23-C29, and +200V is outputted. The output voltage is determined by a
ratio of the resistors R39-41 and adjusted by the control knob R40. (The
output voltage is stabilized by the feedback loop.)

— 57V
17.5v
ov

Voltage Waveform of Collector Q6
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4. £15V Generator (x30V Output Allowed)
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