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SECTION 1
GENERAL INFORMATION

1-1. General

The TR5821/5822/5823 are compact, inexpensive universal counters with
the capabilities comparable to medium-scale counters. These are the first
counters in this class to incorporate a microprocessor, enabling self-diagnos-
tics and data manipulation (by the TR1644) by various arithmetic operations.
The TR5822 (standard) and TR5823 (optional) incorporate a GPIB inter-
face, enabling low-cost system configurations. BCD (TTL) output and
analog output (D/A converter) interfaces are also available to make this
system compatible with other systems. Configured around a microprocessor
and two custom LSIs, this latest state of the art enables the realization of
highly reliable low-cost universal counters.

The TR5821, the basic and least expensive universal counter in this series,
can measure frequencies of up to 120 MHz. Measurement results can be
displayed in any form by using the TR1644 Calculation Unit (to be pur-
chased separately) in combination.

The TR5822 has the same functions as the TR5821 plus a built-in GPIB
interface, and the functions of the TR5823 include an ultrahigh-frequency
measurement (1.3 GHz) and a burst signal measurement in addition to the
functions of the TR5821.



SECTION 2
SPECIFICATIONS

2-1. Electrical Performance

Frequency measurement (FREQ. A)

Range

Gate time
Unit display
Accuracy

: 10 Hz to 120 MHz
:10ms,0.1s,1s,0r10s

: Hz, kHz, or MHz

: * 1 count * time base accuracy

Frequency measurement (FREQ. B)

Range
Gate time

Unit display
Accuracy

: 1 mHz to 50 MHz
: 10 ms (9 ms to 0.1 s), or 1 period time of input frequency

below 10 Hz. Five display digits.

0.1 s (90 ms to 1 s), or 1 period time of input frequency

below 1 Hz. Six display digits.

1 s (0.9 sto 10s), or 1 period time of input frequency below

0.1 Hz. Seven display digits.
10s (9 s to 100 s), or 1 period time of input frequency below
10 mHz. Eight display digits.

Note: For a 10 ms or 0.1 s gate time, an automatic reset is
activated approximately 1.3 s after the gate is opened.
Measure frequencies below 0.8 Hz with a gate time of
lsorl10s.

: mHz, Hz, kHz, or MHz
: * (Trigger error/10™) * 1 count * time base accuracy

Where 10™ is the number of periods. See 5-3-2.

Frequency measurement (FREQ. C) (TR5823)

Range

Gate time
Unit display
Accuracy

: 100 MHz to 1300 MHz (1/20 prescaled)
:20ms,0.2s,2s,0r20s

: Hz, kHz, MHz, or GHz

: + 1 count * time base accuracy

Period measurement (PERIOD B)

Measurement range: 20ns to 999.99999 s (including when averaged)
Multiplier (10™) : 10°, 10!, 102, or 10°

Time unit
Unit display
Accuracy

: 100 ns
I NS, US, MS, Or §
: + (Trigger error/10™) = 1 count * time base accuracy



Time interval measurement (T.l. A~ B)

Range

: 200 ns to 999.99999 s

Multiplier (10™) : 10°, 10, 10%, or 10?

Time unit
Unit display
Accuracy

Dead time : 50 ns

: 100 ns
> ns, ys, ms, Or §
: + (Trigger error//10™) £ 1 count * time base accuracy

Frequency ratio measurement (RATIO A/B)

Range
Multiplier (10™) :

: DC to 50 MHz
10°,10',10%,0r 103

Unit display : m, k,or M

Accuracy

Totalize (TOT. A)
Range

Input Specifications

INPUT A/B
Input sensitivity

Sensitivity switching
Input voltage range
Damaging input level

Input coupling mode
Input impedance
Pulse resolution
Trigger level

Trigger slope
Common/Separate

Masking

Noise rejection

2-2

: + (Input B trigger error/10") + 1 count * Input A accuracy

: DC to 50 MHz, 0 to 99999999

: 25 mVrms, DC to 100 MHz

55 mVrms, 100 MHz to 120 MHz

: x1,x10, and x100
: 25 mVrms to 500 mVrms (at x1)
: DC to 100 kHz: 100 Vrms (x1), 150 Vrms (x10 or

x100)
100 kHz to 120 MHz: 5 Vrms (x1), 50 Vrms (x10 or
x100)

: DC or AC coupled, or AUTO (AC coupled)

: Approx. 1 MQ//30 pF, COM. A approx. 500 kQ2
:10ns

: Approximately —1 V to +1 V continuously variable.

In the AUTO mode, the trigger level is automatically
set to the half-amplitude of the peak value of the
signal to be measured.

: +/— switchable
: COM. handles inputs A and B as common input.

SEP. handles inputs A and B separately.

: Approx. 0.1 ms to 0.1 s. The masking time can be

monitored at CHECK mode.

: 100 kHz low-pass filter



INPUT C (TR5823 only)

Input sensitivity : 20 mVrms, 100 MHz to 1300 MHz
Sensitivity switching : x1 and x10

Input voltage range : 20 mVrms to 500 mVrms (at x1)
Damaging input level : 5 Vrms (with protection fuse)
Input coupling mode : AC coupled

Input impedance : 50 §2

Burst mode : BURST switch operation enables burst signal mea-
surement.

Noise rejection : Automatically suppressed by ANS (Automatic Noise

Suppressor) (ON-OFF switching)

Time Base
Internal reference frequency : 10 MHz
Frequency stability : Aging rate: *5 x 1077 /month
Temperature stability: +5 x 10 °(0°C to +40°C)
Line voltage: +2.5 x 1077(100 V %+ 10%)
Internal reference output: Frequency: 10 MHz
Output voltage: 1 Vp.p to 2 Vpp
Output impedance: approx. 500 £2
External reference input: Frequency: 10 MHz
Input voltage: 1 Vp.p to 10 Vp.p
Input impedance: approx. 500 £2

2-2. General Specifications

Display : 8 decimal digits
Green, 7-segment LED, display storage method
Sample rate : 50 ms or hold
Self-check  : Counting operation check by internal reference signals
Operating environment : Temperature: 0°C to +40°C
Relative humidity: 85% or less

Storage temperature  : —20°C to +70°C
Power requirements : 100 Vac £10% (120, 200, 220V ac £10%,
240 Vac 1% ) 50 Hz 10 400 Hz,

25 VA or less (TR5821)

30 VA or less (TR5822/5823)
Dimensions : (W)240 x (H)88 x (D)280 mm approx.
Weight : 3.5 kg or less (TR5821)

4 kg or less (TR5822/5823)



2-3. Options
GPIB data output & remote control

Standard : IEEE STD. 488—1978
Interface functions : Source and acceptor handshake
Talker/listener
Service request
Device clear
Code used : ASCII code

Remote-programmable functions : Function
Gate time/Multiplier

Hold

BCD data output

Data : Digit parallel

Output digits: Mantissa 7 digits, exponent 1 digit
Output level : TTL, positive logic

D/A converter (requires TR1644)

Output voltage : 0.999 V full-scale
Conversion digits : Any 3 consecutive digits
Output terminal : Binding post

Output impedance  : Approx. 1 k{2

High-stability reference oscillator
Stability . Aging rate: 5 x 10 /day
Temperature characteristics: *1 x 1077, 0°C to +40°C
The internal reference output and external reference input specifications
are the same as the standard time base.

TR1644 Calculation Unit

Math mode :* (addition, subtraction), x (multiplication), + (division),
DAC (D/A converter mode), comparison, delta, Max., Min.,
%, scaling, arithmetic operation between set values by using
=key (%, x, )

Digit : Setting: Mantissa 8 digits, exponent 1 digit
Display: 8 digits

24



Option combinations

TR5821 TR5822 TR5823

GPIB X Basic OP.
BCD output X OP * OP, } Onlyb O“CIOft“;ese
D/A converter X OP.* OP. I MEAEIRDTET.
High-stability oscillator X X OP. (TR5823H)
TR1644 O O O

* Either can be incorporated instead of GPIB.
2-4. Accessories Supplied

(5)

(1)
(2)
(3)
(4)
(5)
(6)

Input cable (MIDR) < ¢ s s 5.0 5534 %5 50 RMES s ¢ FEuees « 5 6003 1
Input cable (MI03) .. . .. ccosssssssvmmaremmenesssesas 1
Slow-blow fuse (0.4 A) (100/120V ac)* .................. 2
High-frequency fuse (TR5823/5823Honly). . - -« .« . oo oot o 2
Instruction Mamtial . . c: coswnssesamemmes mmwmnm 5w e 5w m s 1
Carrying Case (TR16202) (To be purchased separately) . .. .. .. .. 1

* 0.2 A for 200, 220,240V ac




SECTION 3
OPERATIONS

3-1. Preparation and Cautions Before Use
3-1-1. Inspection

After receiving this unit, check it for any damages that may have occurred
during transit, especially for damage of panel switches and terminals. Should
any damage be found or if the unit does not operate as specified, contact
your nearest Takeda Riken representative.

3-1-2. Storage

For long-term storage, place the unit in a vinyl cover or cardboard box and
store it at low-humidity out of direct sunlight.

3-1-3. Transportation

To transport this unit, use the original packing. If the packing has been

discarded, pack it as follows:

(1) Wrap the unit in a vinyl.

(2) Place the unit in a cardboard box having walls at least 5 mm thick. Place
packing of 40 mm or thicker under, all around, and over the unit.

(3) After covering the unit with packing, fit the accessories in the box and
place packing over them. Close the cardboard box, then secure the box
with packing tape.

3-1-4. General Cautions Before Use

(1) Power supply
The power voltage has been set at factory; it is indicated above the
power cable on the rear panel. Use a power supply of 100 V act10%,
or 120/200/220 V ac *10%, 240 V ac +4%, —10% at a frequency of
50 Hz to 400 Hz. Check that the POWER switch is set to STBY before
connecting the power cable to the power source.

(2) Power cable
The power cable has a 3-prong plug; the round prong in the center is for
ground. When connecting the plug to the power receptacle via an adap-
ter (KPR-13), connect the wire leading out of the adapter to ground.
(See Figure 3-1.)



To AC outlet Adapter

Ground this wire
To the counter

Fig. 3-1 Power cable plug and adapter

(3)

4)

(5)

(6)

Fuse replacement
The power fuse is on the rear panel of this unit. To remove the fuse
for replacement, turn the fuse holder cap in the arrow direction.

Note

Disconnect the power cable from the power receptacle before
replacing the fuse.

Operating environment

Use this unit in a location free from dust, direct sunlight, and corrosive
gases. The environmental conditions for use are a temperature of 0°C
to +40°C and a relative humidity of 85% or lower.

Shock
This unit has a crystal oscillator; so do not subject it to strong mechani-

cal shock.

STBY

When the power cable plug is connected to a power receptacle, the
reference oscillation circuit starts operation and the unit enters the
standby state; measurement is enabled immediately after the unit is



(7)

3-2.

3-2-

®©

©)

@

®

©

POWERed ON. Since the reference oscillator is not temperature com-
pensated, the frequency fluctuates as shown in Figure 6-2 after POWER
ON, even if the unit has been set to STBY with the power cable plug
connected to a power receptacle.

Selection of time base signal

Either the external or internal time base signal can be used by operating
the INT. STD OUT./EXT. STD IN. switch on the rear panel. INT. STD
OUT. selects the internal time base signal and outputs it. EXT. STD IN.
allows input of an external time base signal (1 Vp_p to 10Vp_p, 500 €2,
10 MHz).

Description of Panels
1. TR5821/5822 Panels

Power

The mainframe is not powered when the POWER switch is set to STBY,
but the reference oscillator is activated in this state if the power cable
plug is connected to a power receptacle. The mainframe is powered
when the POWER switch is set to s ON.

FUNCTION

Every time (2] is pressed, the lamp indication changes CHECK —~ FREQ.
- PERIOD — T.l. = RATIO — .. . cyclically, and the function indicated
by the lighted lamp is selected; (<) key operation shifts the lamp indica-
tion in the opposite direction. When TOT. is selected, the gate opens/
closes each time is pressed. For other functions, the switch
operates as a RESET switch. (See 2I) for RESET.)

GATE

Monitor lamp for counting operation. The lamp is on during counting
(measurement).

OVER

This lamp goes on when the measurement result exceeds the counting
capacity.

Numerical display section
Green, 7-segment LED display of 8 digits.
Unit display section

Displays the unit of the measurement result.
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Fig. 3-2 Panels description



(7) MASK
The signal to be measured is masked by pressing to light the lamp
within the switch. Set the masking time with control (8. (FREQ. A can-
not be masked.)

MASK TIME
A control for setting the masking time.

(9) sLOPE

Trigger point slope selector switch. + sets the trigger point at the positive
slope and — sets it at the negative slope.

LEVEL

A control for triggering the signal to be measured at the proper level.
The trigger voltage can be adjusted within a range of about —1V to
+1V.

SENS.
Selects the input sensitivity.

@2 FILTER
When the switch is set ON, the 100kHz (approx.) low-pass filter is
activated on both A and B channels.

LEVEL
@ See .

SLOPE
See@.

@5 Ac-AuTO-DC
Input coupling selector switch. AC and AUTO cut out the DC compo-
nent and routes the AC component into the input circuit. AUTO auto-
matically sets the trigger voltage to the 50% level of the voltage to be
measured. DC routes both AC and DC components into the input
circuit.

SENS.
See @

@7 INPUT B
Channel B input connector.

SEP./COM. A

SEP. is used for two separate inputs A and B, whereas with COM. A the
signal to be measured on channel A is common to both channels.



INPUT A
Channel A input connector.

AC-AUTO-DC
@ See @

21) GATE TIME/MULTIPLIER

For setting the gate time (CHECK, FREQ. A, FREQ. B) or average mea-
surement time multiplier (PERIOD, T.l., RATIO). Each time [©] is
pressed, the lamp indication shifts 10ms/10° - 0.1s/10' - 15s/10* ~
10s/10% > 10ms/10° — ... cyclically, and the gate time or the multi-
plier is set to the value indicated by the lighted lamp. When is
pressed (the lamp within the switch goes on), counting is made once,
then stops. Each time RESET is pressed in the hold state, a counting
is made, then stops. When is pressed again, the lamp within the
switch goes off and the hold function is deactivated. RESET initializes
the operation of this unit (without changing the functions).

22 RMT

The lamp goes on when this unit is in the remote state. In this case, no
operation is made when a panel switch is pressed. (For GPIB remote

control)

@3 Ac 100V
Indicates the available voltage. Use 100/120/200/220 V ac at *10%,

or 240 V ac +4%, —10%.

TO4A
Indicates the rating of the fuse in use. Use a 0.4 A slow-blow fuse for

100/120 V ac;use a 0.2A slow-blow fuse for 200/220/240 V ac.

¢5) STD ADJ.
Trimmer for adjusting the internal reference oscillator.

INT. STD OUT./EXT. STD IN.
Internal reference oscillator and external reference signal selector switch.

INT. STD OUT. selects the internal reference oscillator and outputs the
frequency value at @ When EXT. STD IN. is selected, the external
reference signal fed to @ operates this unit.

@ Reference signal I/O connector. See @

GPIB connector

GPIB connector is used to connect this unit to the GPIB interface for
externally controlling function, gate time/multiplier, hold of this unit.

3-6
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Fig. 3-3 Panels description (TR5823)



3-2-2. TR5823 Panels

(1) POWER
The mainframe is not powered when the POWER switch is set to

A STBY, but the reference oscillator is activated in this state if the
power cable plug is connected to a power receptacle. The mainframe is
powered when the POWER switch is set to .. ON.

FUNCTION

Each time (©) is pressed, the lamp indication changes CHECK - FREQ.
= PERIOD - T.l. = RATIO — .. . cyclically, and the function indicated
by the lighted lamp is selected; (S key operation shifts the lamp indica-
tion in the opposite direction. When TOT. is selected, the gate opens/
closes each time is pressed. For other functions, the switch
serves as a RESET switch. (See Q1) for RESET.)

(3) GATE
Monitor lamp for counting operation. The GATE lamp is on during

counting (measurement).

(4) OVER
This lamp goes on when the measurement result exceeds the counting

capacity.

@ Number display section
Green, 7-segment LED display of 8 digits.

@ Unit display section
Displays the unit of the measurement result.

(7) mask
The signal to be measured is masked by pressing to light the
lamp within the switch. Set the masking time with the control

(FREQ. A and FREQ. C cannot be masked.)

MASK TIME
A control for setting the masking time.

(9) LEVEL

A control for triggering the signal to be measured at the proper level.
The trigger voltage can be adjusted within a range of about —1V to +1V.

(10 sLOPE

Trigger point slope selector switch. + sets the trigger point at the positive
slope and — sets it at the negative slpe.

(1) SENS.

Selects the input sensitivity.
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@2 ANS/FILTER
When this switch is set to ON, the 100 kHz (approx) low-pass filter is

activated on both A and B channels, and ANS of channel C is set to ON.

@3 LEVEL
See @

SLOPE
@ See

@5 Ac-AuTO-DC
Input coupling selector switch. AC and AUTO cut out the DC compo-
nent and routes the AC component into the input circuit. AUTO auto-
matically sets the trigger voltage to the 50% level of the voltage to be
measured. DC routes both AC and DC components into the input cir-

cuit.

SENS.
Selects the input sensitivity.

(7 INPUT B
Channel B input connector.

SEP./COM. A

SEP. is used for two separate inputs A and B, whereas with COM. A
the signal to be measured on channel A is common to both channels.

@9 INPUT A
Channel A input connector.

20 Ac-AUTO-DC
See @

@) GATE TIME/MULTIPLIER
Same as 1) in 3-2-1 “TR5821/22 Panels.” For FREQ. C, the gate time
becomes twice as long.

INPUTC
Channel C input connector.

SENS.
@ See @

(24) BURST
When is pressed, the lamp within the switch goes on and burst

signal measurement is enabled. The measurement starting point can be
changed by using the MASK switch.

@5 RMT

Same as 22) in 3-2-1 “TR5821/5822 Panels.”

to 30

Same as 23) to 27) in 3-2-1 “TR6821/5822 Panels.”
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3-3. Basic Operating Procedure

This section explains how to use each function of the TR5820 series. Check
the model name before operation. For convenience, the TR5823 is used in

illustrations.

3-3-1. Self-diagnostics Function (CHECK)

xxxxx

- : 5
—
[0 e B O B B

|| caze
"6,- EE T T I T
Lo .

Fig. 3-4 Self-check routine

Check 3-1-4. “General Cautions Before Use’ before powering the unit.

@ POWER ON starts the self-diagnostics function which checks the micro-
processor, two LSIs, and existence of the reference signals. When no
error is found, all segments and indicator lamps (except the RMT lamp
and decimal point) go on (about 2 seconds) for checking. Then, this
unit is initialized to:

FUNCTION . ... ... CHECK
GATETIME ...... 10 ms
Other functions ... .OFF

(2) 10.000 MHz is displayed and the GATE lamp blinks.

@ Display readout changes as below with each press of GATE TIME (2] .
10.000 MHz
©lo.1s 10,0000 MHz
® 1s 10.00000 MHz

(©]10s 10.000000 MHz
Press =] again to set GATE TIME to 10 ms.
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@ Press to light the lamp within the switch. Turn the MASK TIME
control to see that the display changes approximately 100 us to 100 ms.
Press (T« to deactivate the masking function.

(5) Press to light the lamp within the switch;the GATE lamp goes off.
@ Press RESET; the GATE lamp blinks once.
@ Press (] to release the hold; the GATE lamp starts blinking again.

3-3-2. Error Messages

An error message is displayed when an error is found during self-diagnostics
and when an arithmetic operation or data setting error is found. A self-
diagnostics error message is displayed for about 2 seconds, and the operation
shifts to CHECK (some errors may cause it inoperative). When an arithmetic
operation or data setting error message is displayed, the operation stops.
Table 3-1 lists the error messages; the cause of each message may be found
in any other place than those listed below.

£ !'Microprocessor (ROM, RAM) £ 2 ! No EXPat DAC
£ 2> Display data bus = 22 A-existsat DAC
£ [ 3 Data bus port = = 3 Display upper limit exceeded
£ - LSI80-GC £ 2%~ Display lower limit exceeded
£ < LSI80-GC =~ 25 Measurement value or data is
£ E LSIB0-GC/SS data e
£ [ 77 Crystal oscillator
External reference signal is not
provided with the selector
switch being set to EXT.STD IN.
£ [B2 LSI80-ss
£ 09 LsSI80-ss
£ !0 Panel switch

Table 3-1 Error message types and error locations
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3-3-3. Panel Switch Check

When the POWER switch is set to ON while the RESET key is pressed, the
following is displayed and the operation enters the panel switch check mode:

(%)
og
o
o-—..

When each key is pressed, the number that corresponds to the key is dis-
played at the location indicated by a to e. If no number is displayed or a
number that does not correspond to the key is displayed with press of a key,
the cause is assumed to be a defective switch.

Digit

Display a b o d ¢
0 FUNCTION (<] 0 5 & =
1 FUNCTION (o] 1 6 X EXP
2 MASK 2 7 + SFT
3 BURST 3 8 DAC C
4 GATE TIME (&) 4 9 coM RD
5 HOLD , +/- OFF EXE
6 RESET

L TR1644 keys



3-3-4. Frequency Measurement
(1) FREQ. A(10Hzto 120 MHz) (TR5821/5822/5823)

1 [L_Tasecefiner S UNVER AL COUNTES

— e —

Fig. 3-5 Frequency measurement (FREQ.A)

POWER ON and check for CHECK operation.

Set FUNCTION to FREQ. A

Connect the signal to be measured to INPUT A.

Set the SEP./COM. A switch to SEP.

Set each switch according to the signal to be measured.
Select a GATE TIME according to the required precision.

@LEOEE

(2) FREQ. B (1 mHz to 50 MHz) (TR5821/5822/5823)

Fig. 3-6 Frequency measurement (FREQ.B)
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POWER ON and check for CHECK operation.

Set FUNCTION to FREQ. B.

Connect the signal to be measured to INPUT B.

Set the SEP./COM. A switch to SEP.

Set each switch according to the signal to be measured.
Select a GATE TIME according to the required precision.

(3) FREQ. C (100 MHz to 1300 MHz) (TR5823)

%

)
|
SRE(ES (=)
. y“', BB

'3 " Mﬂ
g ers
J

E.lﬁa IS

OOLEE

Fig. 3-7 Frequency measurement (FREQ.C)

POWER ON and check for CHECK operation.

Set FUNCTION to FREQ. C.

Connect the signal to be measured to INPUT C.

Set the input sensitivity according to the signal to be measured.

Select a GATE TIME according to the required precision. GATE TIME
for FREQ. C will be 20ms, 0.2, 25, 20s, respectively.
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(4) Burst measurement (FREQ. C) (TR5823)

50

ce
i

3
EJ

1]
s THE R T
J

o'
y
o!

C

Fig. 3-8 Burst measurement

POWER ON and check for CHECK operation.

Set FUNCTION to FREQ. C.

Connect the signal to be measured to INPUT C.

Set the input sensitivity according to the signal to be measured.
Check that the display fluctuates, then press the BURST switch.

Select a GATE TIME according to the required precision, The burst
width must be longer than the GATE TIME.

Pressing the MASK switch enables delay start. Delay time can be set
by MASK TIME control ® to initiate a belated measurement.

Q P@LOELEO

| : ; |
! | | |
le——GT + 1 ms mMin—-y eGT + 1 ms min + Tm-=

I | 1 |
i
I
|

Tm=0

L

: Tm = Masking time

Tmx0'

3-15



3-3-5. Period Measurement (PERIOD B)

Fig. 3-9 Period measurement

POWER ON and check for CHECK operation.

Set FUNCTION to PERIOD B.

Connect the signal to be measured to INPUT B.

Set the SEP./COM. A switch to SEP.

Set each switch according to the signal to be measured.
Select a MULTIPLIER according to the required precision.

POOLEE

3-3-6. Time Interval Measurement (T.l. A - B)

©
®|®

[ Taheciafinen B UNIVERSAL COUNTE CT11 [ TRaeos |
r - e -

el
£\l \‘
5 i

Fig. 3-10 Time interval measurement
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POWER ON and check-for CHECK operation.
Set FUNCTION to T.l. A~ B.

For single-signal measurement, set the SEP./COM. A switch to COM. A

with the signal of interest connected to INPUT A.

When two signals are to be measured, connect the start signal (the signal
generated first) to INPUT A and the stop signal (the signal generated

later) to INPUT B, then set the SEP./COM. A switch to SEP.

Set the SLOPE switch according to the start and stop points on the

slope.
Set each switch to suit the signal to be measured.

Select a MULTIPLIER according to the required precision.

3-3-7. Frequency Ratio Measurement (RATIO A/B)

TR

BN
(O
siome

@)

.g::l. i B I o O | w “'@‘”' [ e 5.
" ¢ Fim
BeFewsns| 5695 |G EAA:
‘ f[‘j (| == Uy
=\ it [§ TR - R 5 g
:--D ' ... @ ...._.mh:_ @ |
| S i - foor
£

|

©VE ©EE

Fig. 3-11

POWER ON and check the CHECK operation.
Set FUNCTION to RATIO A/B.

@

Frequency ratio measurement

Set the SEP./COM. A switch to SEP., then connect the signals to be

measured to INPUT A and INPUT B.

Set each switch according to the signals to be measured.

Select a MULTIPLIER according to the required precision.
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3-38. Totalize (TOT. A)

Fig. 3-12 Totalize measurement

@
@

©)

@
®
®©

Q

POWER ON and check for CHECK operation.

Set FUNCTION to TOT. A.

Set the SEP./COM. A switch to SEP., with the signal of intereset con-
nected to INPUT A.

Set each switch according to the signal to be measured.

Press the (&) switch and release it, then the GATE lamp in the display
section goes on and counting starts.

Press the switch again, then counting stops (the GATE lamp
remains on and internal counting is continued). Release the
switch, then the GATE lamp goes off and the final counting value is
displayed.

When the HOLD lamp is not on ( ), the previous totalized value
is reset; when the HOLD lamp is on ( ), the previous totalized
value is added to the current totalization. If the counting result exceeds
the display capacity (8 digits), the OVER lamp in the display section
goes on.
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3-3-9. Masking

A masking circuit triggered by the signal to be measured inhibits the signal
to be measured, thus ignoring the signal of interest for the period of masking
time after being triggered by the signal.

Incoming signal ————1
F 9— Masked incoming signal

Tm: Masking time

Consider measuring Tx of the signal shown below. When MASK is OFF,
Tx’ is measured. Setting the masking time to Tm will enable the measure-

ment of Tx.

— Tx ——

O 11 N 1

Tm

Masking can be utilized in the FREQ. B, PERIOD B, T.l. A »B, RATIO
A/B, and TOT. A functions.
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3-3-10. High-freqgency Fuse Replacement

INPUT C connector of the TR5823 is fuse protected. Use the following

procedure to replace the fuse.
(1) Fuse rating

Part No. Rating

Manufacturer

Axial lead 1/8A

275.125 Subminiature picofuse

Littelfuse, Inc.

(2) External view of connector

Stopper

Insert
Body fuse
on the here

TR5823
(3) How to cut off the fuse

4CUT off
4mm 4 mm

Slit
Rotating ring

Insert fuse here

BNC Slit

barrel

Use sharp pliers to cut the fuse. Avoid, by holding it with a pair of

tweezers, exerting a stress on the fuse.
(4) Replacement procedures

Remove the connector barrel by turning the outer ring counterclock-

wise.
Remove the blown fuse.

©O

Insert the fuse (which is cut out as described above) into the small
hole in the center of the connector barrel. (Insertion is made

easier by rotating the fuse or the connector.)

®

Guide the slit on the BNC barrel to the stopper on the TR5823 con-

nector body and insert the fuse into the central hole in the connec-

tor.

@®

3-20
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SECTION 4
GPIB INTERFACE

4-1. Introduction

Among the TR5820 series, GPIB interface is standard on the TR5822 and
optional on the TR5823, enabling them to connect to a GPIB, IEEE Standard
488-1978. This section describes the GPIB specifications and functions.
(GPIB: General Purpose Interface Bus)

4-2. General Outline of the GPIB

The GPIB is an interface system for simple cable (bus line) connections
between measuring equipment and controller or peripheral devices.

The GPIB is much easier to use than conventional interface systems and
includes a greater expansion capacity. And since it is compatible electrically,
mechanically and functionally with other manufacturers’ equipment, it is
possible to construct a wide range of systems from relatively simple systems
up to high-performance automatic measuring systems by using a single bus
cable.

In GPIB systems, the ‘“address” of individual component devices connected
to the bus line should be first set. Each of these devices may have one or
more of the controller, talker or listener roles. During system operation, only
one ‘“talker” can transmit data via the bus line, while several “listeners” can
receive that data. The controller designates the “talker” and *listener”
addresses and transfers data from the ‘“talker” to the “listener”, or the con-
troller itself (“talker’”) may set measuring conditions for the “listener”.

Eight bit-parallel byte-serial data lines are used for data transfer between
different devices, bidirectional transmission being possible in asynchronous
mode. Furthermore, in asynchronous systems, it is also possible to connect
high-speed and low-speed devices together in any configuration.

The data (messages) transferred between devices includes measurement data,
measuring conditions (program) and various different commands. ASCII
code is employed.

In addition to the 8 data bus lines mentioned above, the GPIB also includes
3 handshake lines for control of asynchronous data transfer between devices,
and 5 control lines for management of the data flow on the bus.



e The following signals are used o
DAV (Data Valid) . . . ... ...

NRFD (Not Ready For Data) .

NDAC (Not Data Accepted) . .

n the handshake line.
Signal indicating validity and availability
of data.
Signal indicating the condition of readi-
ness of device(s) to accept data.
Signal indicating the condition of accept-
ance of data by device(s).

e And the following signals are used on the control line.

ATN (Attension). . ........
IFC (Interface Clear) . ... ...
EOI (End or Identify) ... ...
SRQ (Service Request). . . . ..

REN (Remote Enable) . . . ...

Signal used to specify whether the data
line signal is an address or command, or
some other data.

Signal for clearing the interface.

Signal used upon completion of data
transfer.

Signal used in making a request for con-
troller service from any device.

Signal used in remote control of devices
with remote control capacity.

Data bus (8)
Data byte transfer control (3)

General interface management (5)

\\ IFC, ATN, SRQ

N

~
REN, EOI
1 [ ] | N I ]
GPIB bus (J SN DAV, NRFD, NDAC
L[ 1 [ [ 1 1N 1 [ x
i DIO 1~8
Interface Interface Interface | Interface
con}i's‘zl'n‘alk Talk, listen talk histen
Device A Device B Device C Device D

4-2

Fig. 4-1 GPIB outline




4-3. Specifications
4-3-1. GPIB Specifications

Standard : IEEE Standard 488-1978
Codes used - ASCII
Logic level : Logic 0: High, +2.4 V or higher

Logic 1: Low, +0.4 V or lower
Signal line terminal : The 16 bus lines are terminated as shown below.

+5Vv
<‘l— Driver
3k
) —
Bus line
6.2k2
—{> Receiver
Fig. 4-2 Signal line termination
Driver : Open collector type
Low output voltage : +0.4 V or lower, 48 mA
High output voltage :+2.4 V or higher, —5.2 mA
Receiver : Low state :40.6 V or lower
High state : 42.0 V or higher
Bus cable length : The total bus cable length must be (the number of
devices connected to the bus) x 2 m or less, not ex-
ceeding 20 m.

Address specifications : Any of 31 talk/listen addresses can be set by operat-
ing the address selector switch on the rear panel.
TALK ONLY mode can also be specified.
Connector : 24-pin GPIB connector
57-20240-D35 (Equivalent of Amphenol product)



24-pin GPIB connector

Signal name inNo. / Pin Signal name
GND. LOGIC 24 12 | SHIELD
GND. (ATN) 23 @ 11 | ATN
GND. (SRQ) 22 M 10 | SRQ
GND. (IFC) 21 9 | IFC
GND. (NDAC) 20 8 | NDAC
GND. (NRFD) 19 7 | NRFD
GND. (DAV) 18 6 | DAV

REN 17 5 | EOI

DIO 8 16 4 | DIO4

DIO 7 15 ! 3| DIO3

DIO 6 14 /%\ 2 | DIO2

DIO 5 13 @ 1| DIO1

Fig. 4-3 GPIB connector pin assignment

4-3-2. Interface Functions

Table 4-1 Interface functions

Code Function
SH1 Source handshake
AH1 Acceptor handshake
T5 Basic talker, Sprial poll, Talk only mode, Unaddressed to talk if
addressed to listen
L4 Basic listener, Unaddressed to listen if addressed to talk
SR1 Service request
RL1 Remote function
PPO No parallel poll function
DC1 Device clear (SDC and DCL commands can be used.)
DT1 Device trigger (GET command can be used.)
Cco No controller function
E1 Open collector driver
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44. Data Formats
44-1. Talker Format (Data Qutput Format)

(1)

NEEEOEREEEEE OEEREE
—_——— —— " —

(2) (3) (4) (5)

(1) Header

'TJ[O

L — Qverflow

L

: Overflow
: No overflow.
: Indicates that unit of output data is Hz.

This is output when the measurement function is any of the
following:

CHECK

FREQ. A

FREQ. B

FREQ.C

: Indicates that the unit of output data is s.

This is output when the measurement function is either PERIOD
B or TIME INTERVAL.

: Indicates that the output data has no unit.

This is output when the measurement function is either RATIO
or TOTALIZE.

(2) Data sign
“_." (space): for+

(13 *»

: for —




(3) Data
Data (8 digits) + decimal point (1 digit)
The decimal point is fixed to the second position from the leftmost.

(4) Exponential sign and data
(E+15

5

¢« E+00

/
E—-12

(5) Data delimiters
(@) : CR, LF, EOI
(b) : LF
(¢) : EOI (synchronous with the last data)
Three types of delimiters (a to ¢) can be selected by programs.

* When HEADER of the address switch on the rear panel is set to OFF,
two space codes are output in the header position.
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44-2. Listener Format (Remote Code)

(1) Function setting code

Code Function
F O CHECK

F 1 FREQ. A

F 2 FREQ.B

F 3(") FREQ. C

F 4 PERIOD

F 5 TIME INTERVAL

F 6 RATIO

F 7 TOTALIZE (OFF)

F 8 TOTALIZE (ON)

* F3, though settable, will not activate the operation in the TR5822,
which is not provided with the FREQ. C.

(2) Gate time (multiplier) setting codes

Code Gate time (multiplier)
G O 10ms (X 1)

G 1 100ms (X 10)

G 2 1s (X 100)

G 3 10s (X 1000)

(3) Delimiter setting codes (Output delimiters)

Code Delimiter
DL O CR/LF, EOI

DL 1 LF

DL 2 EOI




(4) SRQ setting codes

Code Function
S 0 Outputs SRQ.
S 1 Does not output SRQ.

(5) HOLD setting codes

Code Function
S2 HOLD released
S3 HOLD

(6) Other codes

Code Function
E Trigger (same as GET)
C Clear (same as DCL, SDC)

* GET (Group Execute Trigger) . . . .. Measurement start

SDC (Selected Device Clear) L _
DCL (Device Clear) """ Initialization of equipment

(7) Code recognition

Invalid characters in remote codes are ignored.

Examples:

O F9 — 9isignored and the next data is read (F is valid)
F90 — Recognized as FO.

O G510 — Recognized as G1.
With input of 5, G5 is not valid; 5 is ignored and the next 1 is read.
Since G1is valid, G1 is set as the remote code.

O FG32 — Recognized as G3.
FA32 — Recognized as F3.
If a valid letter (F) is followed by another valid letter (G) before the
formation of the valid code (F3), the last entered letter (G) is made
effective and the previous one (F) is ignored.



44-3. Initial Values

The following initial settings are made at POWER ON of this unit or when
universal command DCL, address specification command SDC, or program
code C is received from the controller:

Function : CHECK

Gate time : 10 ms

Delimiter : CR, LF, EOI

Service request : S1 (not to output SRQ)
HOLD : S2 (not to hold)

444, Input Delimiter

Input delimiter is LF or EOL. Program code P is also valid as a delimiter.
When a controller that outputs CR alone is used, add P at the end of the
program code.

Example: F1IG1S3EP

44-5, Service Request

Service request is made when the data is output on completion of measure-

ment.

Status byte:
When a service request is issued, this unit sends the status byte shown
below to the controller in response to the serial polling from the con-
troller.

(MSB) D8 D7 D6 D5 D4 D3 D2 D1

0 1 0 0 0 0 0 1
oDl =1: Note: In the S1 mode (SRQ
Measurement com- OFF), D7 of this unit is
pletion bit not set to 1.



4-5. GPIB Operating Procedures
4-5-1. Connection to Component Devices

Since a GPIB system includes a number of component devices, pay special
attention to the following points during preparation of the overall system.

(1)

(2)

(3)

4)

(5)

Before connecting up the component devices (as described in the respec-
tive instruction manuals for the TR5820 Series, controller and peripheral
devices), first check the preparation status (readiness) and operation of
each device.

The connecting cable for the measuring equipment and the bus calbe for
controller connections should be no longer than necessary. The length
of the bus cable in particular must not exceed the prescribed length.
The total bus cable length is (number of devices connected to the bus)
x 2 m max., and not in excess of 20 m. The following standard bus
cables are available from Takeda Riken.

Table 4-2 Standard bus cables (To be purchased separately)

Length Name Stock No.
0.5m 408J-1P5 9990-43A
Tm 408J-101 9990-43B
2m 408J-102 9990-43C
4 m 408J-104 9990-43D

When using bus cable connections, do not use 3 or more connectors in
combination. Also check that the connector securing screws are properly

tightened.
Bus cable connectors are “piggyback” types with both plug and socket

sides, thereby enabling connectors to be stacked.

Do not switch on the power for each of the component devices until
power requirements, grounding condition and, if necessary, the setting

conditions have been properly checked.
The power for all devices connected to the bus must be switched ON.
If the power for even a single device is left off, the entire system may

fail to properly operate.

Be sure to disconnect power from the instrument when connecting or
removing the bus cable.
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4-5-2. Panel Description

(1)

(2)

(3)

When the counter is set to Remote, the RMT lamp to the left of the
front panel readout goes on.

While the RMT lamp is on, the following switches are disabled:
FUNCTION selector switch
GATE TIME selector switch
RESET switch
HOLD switch
MASK switch
BURST switch
All switches on the TR1644 Calculation Unit (accessory)

* The sliding switches and controls at the input section remain valid in
the Remote State.

The Remote settings (such as function) are retained when the state of
the counter is changed from Remote to Local by the controller unless
the POWER switch of the counter is set to OFF. When the counter is
returned to the Remote state after altering the state to Local and chang-
ing the settings by operating the panel switches, the previous Remote
settings are retained. (It appears that the settings such as function are
also changed by simply changing the state from Local to Remote.)
(See the positions indicated by the arrows in Figure 44.)

\ \ \ A\

LOCAL > REMOTE > LOCAL > REMOTE >
. 7 7 7 7
o= <| 2 m| @ |l o
cS— — 2| 2 gl e 2|l g
gﬁ Panel £ 8 Controller £ | Panel = | &

EE A| < A| o H| P

=

Fig. 4-4 Retention of remote setting
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ADDRESSABLE h

L || HEADER

® & —)OF|]..¢
\_

GP-1B

- aNWHN

0 _J

Fig. 4-5 GPIB interface panel

(1) ADDRESS switch

DIP switch for setting the counter bus address (talker or listener address).
Bits 1 to S set the counter address code. If bit 6 is set to ADDRESS-
ABLE, the counter can be addressed by the controller, while if set to
TALK ONLY, the counter will act as a “talker” irrespective of the
ADDRESS 1 to 5 settings. If bit 7 is set to “1”°, the header is trans-
mitted during data transmission, but if set to “0”, the header section
becomes a space code.

(2) GPIB connector
The 24-pin connector for bus cable connections. Since this is a “piggy-
back™ type connector, standard bus cables can be used joined to each
other. However, not more than 3 connectors should be stacked toge-

ther in this fashion.

4-5-3. Address Setting

The universal counter talk address and listen address within the GPIB system
are set by the rear panel ADDRESS switch.

This switch is a 7-bit (7-position) DIP switch where any of 31 different
addresses may be set by bits 1 to 5 (positions 1 to 5).

The 00100 setting shown in Fig. 4-5, for example, corresponds to decimal
“4”, When expressed in ASCII code, this example corresponds to “D” for
talker, and “$” for listener (see Table 4-3).

When bit 6 is set to ADDRESSABLE, the counter will respond only when
the address designated by the controller matches the address set by the
counter (ADDRESS 1 to 5). When set to TALK ONLY, the counter becomes
a talker irrespective of the address set by ADDRESS.



When bit 7 is set to “1”, the 2-character header is transmitted during the
data transmission. When set to “0”’, however, the 2 characters become space
codes.

Table 4-3 Address code table

ASCI| code character ADDRESS switches .
LISTEN TALK A5 A4 A3 Az A1 |ecimalcode

SP @ 0 0 0 0 0 00
| A 0 0 0 0 1 01
B 0 0 0 1 0 02

# C 0 0 0 1 1 03
$ D 0 0 1 0 0 04
% E 0 0 1 0 1 05
& F 0 0 1 1 0 06
: G 0 0 1 1 1 07
( H 0 1 0 0 0 08
) | 0 1 0 0 1 09
* J 0 1 0 1 0 10
+ K 0 1 0 1 1 11
L 0 1 1 0 0 12

_ M 0 1 1 0 1 13
° N 0 1 1 1 0 14
/ 0 0 1 1 1 1 15
0 P 1 0 0 0 0 16
1 Q 1 0 0 0 1 17
2 R 1 0 0 1 0 18
3 s 1 0 0 1 1 19
4 T 1 0 1 0 0 20
5 U 1 0 1 0 1 21
6 Vv 1 0 1 1 0 22
7 W 1 0 1 1 1 23
8 X 1 1 0 0 0 24
9 v 1 1 0 0 1 25
Z 1 1 0 1 0 26

: [ 1 1 0 1 1 27
< \ 1 1 1 0 0 28
- ] 1 1 1 0 1 29
> - 1 1 1 1 0 30
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4-54. General Precautions during Operation

(1) To use the counter in only mode, the rear panel ADDRESS switch must
be set to the TALK ONLY position, and the address mode of the other
devices connected to the bus line should also be set to only mode. Note,
however, that during only mode the controller should not be used. If
the controller is operated during only mode, the controller command
will be disregarded, and the counter may fail to operate properly.

(2) Power failure during operation
If there is a power failure (including momentary power failures) during
operation of the GPIB system (including the universal counter), normal
operation cannot be guaranteed after the power is restored. Normally,
the complete system is initialized again. Power failure processing for
the other devices included in the system must also be considered.

(3) Controller interrupt during data transfer between devices

In the GPIB system, data transfer between devices apart from the con-
troller is also possible. If an interrupt is generated in order to add ano-
ther listener or to switch the controller to serial polling mode during
data transfer (handshake operation) between devices, the data transfer
is suspended, and priority given to the controller interrupt operation.
Upon completion of the interrupt process, the previous data transfer
operation is resumed.

Usually, the system is to be programmed so that the controller will
recognize the data transfer state.
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4-6. Programming Notes
4-6-1. Simplified Operational Flow Chart (Data Sending)

NOTE: When interrupted in the
SRQ mode, the interrupt is
made to complete by addres-

Counter sing the device to talk for
operation sending out the data without

Coiint end normal interrupt processing.

Talk only
mode?

No
Talker?

N
SRQ mode? o

Yes

SRQ output
to controller

Listener
present? Status byte

output

Data sending
out

Yes
: Talker?

Next
trigger?
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4-6-2. Serivce Request Operation

The following operation is made when a service is requested on completing
the measurement cycle. Keep this in mind at program preparation.

(1) With serial polling

Addressed to talk

N ———

by data reading Y \
[}
Addressed to talk I
by serial polling ) '
|
Measurementcycle | ____ [
completion ) ! !
| |
' ' ! |
| ! | |
| I ( ! I | ;
ON | | ! S
vepm OFF E NJore T TR
SRQ ——], i : e
] , 1
| : | | |
e L)
uou | 1 N ”0”
Statusbyte —0 1] | ; Jp
' | | | |
| | | | |
\,l | | | !
| |
Measurement n 0 ﬂ : '
data updating : | :
: R
| | |
| \ e
Mesurement data ! [1 s
sending to bus _ B ;
!Data is updated SRQ is set to Data does not
if measurement ON, and data exist; operation
cycle is com- is updated.  waits for the
pleted during next data.
this period.
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(2) When serial polling is not used

Addressed to talk
by data reading

Measurement cycle

completion j

N\
wsra OFFM | OFF
\l165ll ) )
Status byte J Lo

R — .

]

Measurement data \ﬂ
updating

Measurement data
sending to bus

f___

4-17




4-6-3. Data Sending Timing
(1) When measurement is started by program

Measurement ﬂ n
start signal : !

| |

| |

Measurement

being made
# LI

|
I
|
Talker addressed -‘—ﬂ\
|
|

MH\L

I I I I
|

=

Data sending

(2) When measurement is started manually or by free-run

Measurement 1 N
start signal | !
! )
| ]

I—|

Measurement
being made

Talker addressed , . :: ) ?
N U

Data sending




4-6-4. Programming Examples

Program examples of the same operation using three different controllers are
shown here. Since these programs cover all measurement function opera-
tions, they can be used as test programs.

The mainframe input setting is about 1 MHz at Input-A terminal and about
250 MHz at Input-C terminal.

SEP./COM.A switch is set to COM. A, and SLOPE is + for Channel A and —
for Channel B.

(1) Program for using HP9825

Program example Data example
He o odim HEDZE] F 1 EEBAEEEE @Y
Lo wrt VAL "FEGES1IEEE"
21 oazk o 2a Fooa 4231 008E+a5%
S0 ot TALFLGLIE"
dromal 2E Frooasdndl5afE+R5
SEowrt YELCF2E”Y
e asl 2 F R T B S s
FEowrt TALCFRES
Sy oash 25 1. BE5EARAE -G8
Hiowrt FTALls "F4G2E"
16 azph 22 SR REREE-BT
11: wrt FE1."FRGIE"
120 azkh 28 1. BRaERaaE+aR
12 wrt FE1s"FEE"
14t azph 28 H, d@ee22d4bE+87
15 wrt FAL."FIE" -
Tes walt SERE Fooa, dedza7vaE+a%
17 wrt VEL"FFE" T~
s aszsh 28
19 onl Vo -FH'
SR wrt VALY "FLIGIEAE"
a1l wir F
S dmp H
Sar "SRRI sl T oS if bito eSS o=l gt 21
24 oato 21vif bitioEspodsOFELD S 3k 25
29 tra YAl
SE oeir 7
avs iret
29t red FE1LHE
29 owrt EaHE
SHEE Fet
Al ot B Merror
a2 end
#2149
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Program explanation

0:

l1:

2:
3.

5:
-
9:
11 :
13:
15:
16 :
17 :
19 :
20 :

21:
223
23 :

24 :

25:
26 :
27 :
28:
29:
30:
31:

Defines the measurement data storage area.

Set function CHECK, gate time 10 ms, no SRQ, and HOLD. Start
measurement (GET).

Jump to the subroutine beginning at line 28.

Set frequency measurement gate time 10 ms. GET. (S1 and S3
set at line 1 remain unchanged.)

Set input-B frequency measurement. GET.

Set input-C frequency measurement. GET.

Set period measurement, multiplier x100. GET.

Set time interval measurement and multiplier x1000. GET.

Set frequency ratio measurement. GET.

Set totalize and gate open. GET.

Wait 5 seconds.

Set totalize and gate closed. GET.

Define the interrupt processing routine.

Set frequency measurement, gate time 10 s, and SRQ output on
completion of measurement cycle. GET.

Enable an interrupt.

Wait for an interrupt.

Read port 7 connected to this universal counter, and check whether
an interrupt occurred.

Poll to see if an interrupt occurred from this unit; if so, go to line
28.

GET.

Enable an interrupt.

Returns from the interrupt processing routine to the main routine.
Read the measurement data.

Print the measurement data.

Retumn to the main routine.

Print “error”

Data output description

F : Indicates that the unit is Hz.
1.0000000E +07: 1x107,i.e.,10 MHz.
S : Indicates that the unit iss.

1.0550000E—06: 1.055x107%,i.e., 1.055 ps.
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The output data is as follows, in order:

CHECK ... ccioscsiscnes. 10 MHz
Frequency A .. ... ....... ... 948.41 kHz
Frequency B (reciprocal) . ... ... 948.41567 kHz
Frequency C ... ............ 246.8058 MHz
Period ................... 1.055 us

Time interval . . ............. 0.5466 us
Ratio ................. ... 1

Totalize .................. 4366224
Frequency A ... .. ... ... .. .. 948.4237 kHz

(2) Program for using HP984 5

Program example Data example
14 DIM A3FLZ5] F 1. 08R080808E+07
ey s QUTFUT VL1 "FRCOS 1S zg"
38 GOSUE 218 F 3.5931000E+85
48 QUTFUT Faly"FLGIE"
Sa GOSUE 218 F  2.5331S82E+85
&8 OUTFUT F@1; "FZE"
s GOSUE 216 F Z.4630618E+853
20 OUTFUT 7813 "FIE" ) o -
i GOSUE 316 ? 1.042D000E-06
1aa OUTPUT 7oLl "F452E" - S
116 GOSUB 318 5 SeFIERRRRE-T
128 DUTROT 78150 FSGIES 1.0820000E+DE
128 GOSUE 216
146 OUTPUT 7@1;"FEE" 3.5129480E+07
158 GOSUE 318
led QUTFUT Va1, "Fsg" F S.S392870E+GS
174 MAIT Saoa
120 QUTFUT Vel "FFE" F 2,53392540E+85
194 GUSUE 318
280 OH INT #7 GOSUE =rq F 3, 59934550E+35
2148 CONTROL MASK 7;1:2=2
224 QUTPUT V81, "FIGZsaE" F o 3.5935280E+85
238 CARD EHARELE 7 —
=44 GOTO 248
250 Srq: STATUS 7@1;S
260 IF S<>8% THEH 32408

278  GOSUB 31@

280  TRIGGER 701

29@  CARD ENABLE 7
3080  RETURN

318  ENTER 701;A$
3286 PRINT A$;LINCLD
338 RETURN

348  DISP "ERROR"

3548 END 44/)
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Program description

10~ 190 :

4-22

200 :
210 :
220 :

230 :
240 :
250 :

260 :
280 :
290 :
300 :

310:
320:
330:
340 :

Corresponds to lines 0 to 18 of the program for using
HP9825.

Go to subroutine Srq if an interrupt occurs in port 7.
Remove the mask for the SRQ bit in the controller.

Set frequency measurement, gate time 10 s, and SRQ out-
put. GET.

Enable an interrupt.

Wait for an interrupt.

Jump to this line on interrupt. Read the status byte of this
unit.

Go to 340 if the statusis not 65.

GET.

Enable an interrupt.

Return from the interrupt processing routine to the main
routine.

Read the measurement data.

Print the measurement data. Skip a line.

Return to the main routine.

Displays ERROR.



(3) Program for using NEC PC-8001

Program example

T

l|:
i == -

e
ML

mm:a3 =
— -

1

T

[ ]

i :
goIs FiEH
BT sl I=A
B OFRINT @i "FEEasiSIE

)
=

SOSLE a0
FRINT 2::"FiSiE"
AR 308
FREINT
LIaSE
FPRINT
SOSUE
FEINT
N R
FRINT A&
FOSLE S0n

- =
TN
VT

'#-
g
5
m

‘a
]

T o
Vo

-
s

P FSEIE"

el =SSRy I RTINSO I SOl
L I I S N X
=

SIS DR =N S
RO O B

= 2

o)

,_
A
i

DU

R RIMNT 32l vFReE"

v
'

SIOSUE <40
PRINT @13 “F2E"
FoOR I=2 70 288
o F=I"z

3 MEST I

FRIMT a21:"FFE"
HOSUE G0l

FRINT

URE Y LI B

e
-
-
-

L S C e e

t
| S
AU

L
1=
o
e

|

ek S = '._.alt' 15

G0 FRINT ai: "EY

18 IF HOT gF="end" THEH 218
BOE0TD 290

I OPOLL 1.2

Z48 IF HOT IEEECS» =1 THEH <445
IF HOT TEEEJCd»=8Hai THEN aad
EOSLE 400

Ed="zng"

SRO EHABLE

FETL:E

IMFUT ai:Rs

FRINT R#

FRINT

FRETLIRHM

3 FRINT Ystror"

-~
ke’
-
!

1ty
o o]

L)

o,
=g
DA

B e

s fa o ga fa A L
A

I
P
o

N

Data example

n m

|

<
-

-,
0

1.0l Bonns -9
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Program description
10 : Define the measurement data storage area.
20 : Define the character data storage area.
30 : Initialize the interface.
40 : Set remote.
50 : Set delimiters to CR, LF, and EOI.
60 ~ 200 : Corresponds to lines 2 to 16 of the program for HP9825.
210 ~ 230 : Use as timer.
260 : Set frequency measurement, gate time 10 s, SRQ output.
270 : Enable SRQ interrupt.
280 : Go to line 330 by SRQ interrupt.
290 : Enter “start” in area B.
300 : GET.
310 : Wait for measurement completion.
330 : Read the status byte of this unit.
340 : Check to see whether the SRQ-sending device address is 1.
350 : Check the status of the SRQ-sending device.
370 : Enter “end” in area B.
380 : Enable an interrupt.
390 : Return to the main routine.
400 : Read the measurement data.
410 : Print the measurement data.
420 : Skip a line.
430 : Retumn to the main routine.
440 : Print “error”.
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SECTION 5
PRINCIPLES OF OPERATIONS

5-1. Introduction

This counter consists of a central microprocessor, two LSIs, a display IC, and
an input circuit. The central microprocessor controls the two LSIs for meas-
urement, processes the obtained data, and routes the processed data to the
display IC or the external interface circuit. It also controls the panel switches
and changes the measurement function according to the information from the
panel. Thus, the instrument is operated completely under control of the
microprocessor. This counter also has a self-diagnostics function by means of
the microprocessoritself. Figure 5-1 shows the block diagram.

5-2. Operation of Each Block
5-2-1. Input Circuit
The input circuit shapes any signal to be measured into a waveform so the

subsequent logic circuits can operate correctly. AC-AUTO-DC, SENS.,
FILTER, LEVEL, SEP./COM. A, SLOPE are provided for this purpose.

(1) AC-AUTO-DC
When the waveform at point A in Figure 5-1 is as shown below, the wave-
form is shaped as on the right side of the figure according to AC-AUTO-
DC selection. AC rejects the DC components, AUTO suppresses the DC
component and automatically sets the trigger point at the 50% level of
the amplitude, and DC sends the input waveform as it is to the Schmitt
trigger circuit.

Point B v

Point A AC X : e
N T Trigger point is

| | | I AUTO ﬁ P VT set manually.

DC
ov
AC Trigger point is
AUTO ov rr---}-f VT set automatically.

DC  S—
AC Trigger point is
AUTO set manually
DC
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Fig. 5-1 TR5821/5822/5823 block diagram
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(2) SENS.

Attenuator for adjusting the amplitude of the waveform to be sent to
the Schmitt trigger circuit between the sensitivity voltage and the maxi-

mum input voltage.

Waveform at point A

il

|

-5-
Ve

VA

ov

x 1

x 100

Waveform at point B

Bl

-1
e

Va

ov

J L

ov

-
ve/10
Va/l0

B [‘]"“_vanoo
Va/100

ov

If appropriate SENS. is not selected, counting may fail or the trigger
point may deviate when the input exceeds the maximum input voltage.
The attenuator is also effective for noise rejection. (Frequency measure-

ment FREQ. A, C)

Shaped output

SENS. x10




(3) FILTER
Generally, a low-pass filter is used for counter input. The cutoff fre-

quency is about 100 kHz for the TR5821/22/23. TR5823 INPUT C
has the ANS (Automatic Noise Suppressor) capability, and a filter is
changed in compliance with the signal to be measured.

Shaped output m m lll” " S

(4)

(5)

5-4

Input
©r LN l = Prescaler

Voltage
detection

Input

oy
4 NG

ANS/FILTER OFF ANS/FILTER ON

LEVEL

The trigger level changes within a range of about +1 V to —1 V, that is,
the trigger point can be set in the input voltage range of +1 Vto —1 V.
For SENS. x10 and x100, the input voltage range appears to vary be-
tween +10 to —10 V and +100 to —100 V respectively.

N\ +1V LEVEL

v/ \\ / ©"

SEP./COM. A
The counter has an input connector corresponding to each input channel.

In measuring the time interval of a single signal, the same signal is input
to both input connectors. If SEP./COM. A is set to COM. A, the signal
at INPUT A connector is supplied to channels A and B;in COM. A, how-



(6)

ever, the input impedance will be about 500 k€2 and the shunt capaci-
tance about 60 pF. The TR5821/5822/5823 have two frequency modes,
FREQ. A and FREQ. B. FREQ. A gives higher precision for frequencies
above 1 MHz, and FREQ. B gives higher precision for frequencies below
1 MHz. High-precision measurement over a wide range of frequencies
is enabled by switching between FREQ. A and FREQ. B at setting
COM. A.

INPUT A

@ , Channel A

~

SEP. being set s

1
]
J

-

INPUT B
Channel B

As shown above, this switching is made immediately after the input
connector; therefore, AC-AUTO-DC, SENS., SLOPE, and LEVEL
settings can be made independently for each channel.

SLOPE

This is not used so much by functions other than time interval measure-
ment; however, it is effective when the jitter varies with the slope. For
example, the period measurement is actually the time interval measure-
ment between the slopes of the same polarity, and if jitter exists, the
measurement value is also unstable.

Input
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As shown in the preceding figure, stable mesaurement can be obtained by
selecting either — or + slope.

O Start trigger (Channel A)

® Stop trigger (Channel B)

Start Vr Stop
I

U \Start

td

The start and stop triggers can be determined as shown above according
to the trigger level. The time between the stop trigger and start trigger
(tq; dead time = 50 ns) must be maintained.
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5-2-2. LSI80-GC/SS

The basic section of the counter incorporates these two LSIs. The LSIs are
controlled by the microprocessor via the data bus. LSI80-GC is an LS-TTL
LSI having an integration scale of 500 gates. Its toggle frequency is 60 MHz
or higher;the frequency of 120 MHz can be realized by externally connecting
LSI80-SS, connected to LSI80-GC, is a CMOS LSI having an
integration scale of 2,000 gates and toggle frequency of 12 MHz or higher.

a 1/2 scaler.

Reference
signal

Channel A ——

ChannelB ;]

LS180-GC

LS180-SS

|
|
|
I
|
|
1
|
| |
LU
} Gate :
control 10-digit register :
‘ circuit
; 7T |
- ! |
! 1 + 8 digits divider :
| l
| A :
LH _______________________ J
</

5-2-3. Microprocessor

The microprocessor in this counter has the following functions:

(1) Self-diagnostics function

®me a0 o

ROM check
. RAM check
I/O check

. LSI80-GC operation check
LSI80-SS operation check
Reference signal check
Panel switch check

Data bus

Fig. 5-2 LSI80-GC and LSI80-SS

Start
Stop

Cafry




2)

(3)

4)

(%)

(6)

5-8

These checks are made when the POWER switch is turned on. If an error
is found, an error message (see Table 3-1) is displayed to indicate where
it is. If no error is found, all segments and all lamps (except the decimal
point and the RMT lamp) go on.

LSI80-GC/SS control

LSI80-GC/SS is connected to the microprocessor via the data bus and
several control lines. Function data and measurement data are trans-
ferred via the data bus, and the microprocessor monitors the control
lines to control LSI80-GC/SS.

Data processing

The microprocessor performs various arithmetic operations (by the
Calculation Unit) based on the result measured by LSI80-GC/SS in
order to obtain the final data needed.

Panel switch control
Upon change of the panel state (operator operates a switch), the micro-
processor reads the change and executes a new function.

Data transfer to display driver and interface section

Microprocessor transfers data to the display driver to display the result,
and to the interface section for data transfer to external devices. Since
these data are sent for different purposes, different data formats and
control methods are used.

Remote data reading from interface section
The GPIB interface is connected to the TR5822/23; remote data can be
read from the external controller for function execution.



5-3. Measurement Accuracy
5-3-1. Frequency Measurement (FREQ. A, C)

The measurement method employed here counts the number of repetitions
of the signal to be measured per unit time and displays it as the frequency
(c/s = Hz). As a consequence, the quantization error of 1 count as shown
below occurs in the least significant digit.

Signal to be measured I

- -
4

SENENENENENENEN

|
Measurement gate A ——HI TA i SPS—
B — TA=TB
I I l J J L l 14 counts
I I I J L I l 13 counts

]
1
Measurement gate B e———t

Counting by gate A I l
|

I
]

Counting by gate B

This is expressed as follows:

_— =+ i
fxx To +LSD of the display

where: fx = Measured frequency (Hz)
Tc = Gate time (s)

The accuracies for different frequencies and gate times are shown below.
FREQ. C uses a divide-by-twenty prescaler; the accuracy is reduced by 1
digit for the same gate time.

1x10°

1x10"' 1
1x107%1
1x107*
1x107 1
1x107%

1x107¢

1X1O-T - - r - T T T T
10 100" 1K 10K 100K 1M 10M 100M1G




5-3-2. Frequency Measurement (FREQ. B)

The reciprocal scheme, which calculates the inverse of the period measure-
ment result, is very economical and quick in response for measuring low
frequencies with high precision. In this counter, the microprocessor, operat-
ing as a controller, performs inverse calculation and displays the frequency.
The disadvantage of the reciprocal taking counters is that noise added to the
signal directly affects the accuracy of the measured signal. Assume superim-
posed noise as illustrated below, and the error (called the trigger error) is
as follows:

. _ AP _ En
Trigger error = P T Es o ttcrerrereeseeesen ®
where:  En = Noise voltage
Es = Voltage of the signal of interest

The lower the En/Es ratio, the greater the accuracy. The counter naturally
contains internal noise which must also be considered in determining accura-
cy. The internal noise in this counter is 100 uVrms or less. Therefore, if the
signal to be measured does not have any noise and the input voltage is 100

mVrms,

. _ 100 x 10 . 4
Trigger error = %100 x 102 32%107 :.ivwnsr i @

To obtain greater accuracy, an average measurement is needed. The trigger
error is averaged by expanding P in the above figure by 10" periods:

- =L oy N
Trigger error = TR ©)

The counter performs this automatically ; therefore, the higher the frequency,
the greater the measurement accuracy. The relationship between the frequen-
cy, measurement time and the number of periods is shown on the next page.
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©
'g 10° | J 10ms
] S ———=0.1s
bt —_—-—1s
o 10! J“'"—}—‘—I—'" e
E : | ! 10s
O A S
Z :

10° L. - T

104_ l—--—-—-_f__-_

C
Lo

10"'L |________'_-__
.
10° b L—-—(HZ)

1 A - - 1 i i

0.1 1 10 100 1K 10K 100K 1M 10M 100M
Frequency
Fig. 5-3 Number of periods with time & frequency

The number of display digits is five for 10 ms, six for 0.1 s, seven for 1 s,
and eight for 10 s.

5-3-3. Period Measurement (PERIOD B)

This is basically the same as the frequency measurement (FREQ. B). (See
5-3-2)

5-34. Time Interval Measurement (T.I. A~ B)

This is basically the same as the frequency measurement (FREQ. B) and
period measurement (PERIOD B). The measurement time is dependent
on the signal to be measured and noise riding along with it causes trigger
error, which is calculated by equation (1) in 5-3-2. Equation (1) applies to
a sine wave; for a pulse, however, the trigger error expressed with the slew
rate (SR) would afford a better understanding:

. - 2 + . . 2
Trigger srior = 1.4 x v/(counter mtem;l anse) (Noise on input) (Srms)
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The relationship between SR, amplitude, and frequency of a sine wave is
shown below.

(V/S)
TM
100K A
10K
1K 1
100 A
10 |
1 4 SR = Ay 2 x 2 nf (v/s)
/
0.1 ‘] T T T T T 1 BB T
1 10 100 1K 100K 1M 10M 100M (Hz)
Fig. 5-4 Slew rate vs amplitude & frequency
po—————10" periods ——]
Period averaging
Signal to be measured \N\/\/\/\/\N\
| | |
|
Single-period measurement — —3 1'

Averaged period measurement _l

n..
Time interval averaging o110 times ——=|

Signal to be measured —{-* I—I L I_l—ﬂm—L

Single-time-interval measurement _,— 3

Averaged measurement —’_W

Fig. 5-6 Period/time interval averaging
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In period measurement, the trigger error is reduced to 1/10" for averaging
number 10". In time interval measurement, on the other hand, the trigger
error is reduced to only 1//10" for averaging number 10™. This is because
the averaging technique differs from that for the period measurement as
shown; that is, counting is performed continuously from measurement
start to end in period measurement whereas, in time interval measurement,
counting is intermittent as shown in the figure on the preceding page and
a =1 count error occurs at each counting. Therefore, if the signal to be mea-
sured is very stable, the accuracy is not improved by averaging.

54. Principles of Operation of Each Board
54-1. Mother Board (BLG-010275) of TR5821/22

The INA signal from the dummy circuit is amplified and wave-shaped by IC6.
The wave-shaped signal, whose trigger point is set either on the positive-going
or negative-going slope by IC8 (exclusive-OR gate), is differentiated by ICS.
On of the differentiated signals is converted to TTL level and sent to INA of
LSI80-GC. The other differentiated signal is ANDed with the gate signal
generated by the flip-flop circuit (IC4) and its frequency is divided by two by
the scaler and converted to TTL level to be routed to EXI of LSI80-GC.

The INB signal from the dummy circuit is amplified and wave-shaped by IC7.
The wave-shaped signal is converted to TTL level and sent to INB of LSI80-
GC.

LSI80-GC/SS itself is a basic counter, which is controlled by the micro-
processor. In addition to this, the microprocessor performs data processing,
self-diagnostics, panel switch control and data transfer to the display driver.
The SLOPE switching circuit enables effective measurement when jitter com-
ponent is on one side of the input signals, especially in time interval measure-
ment. The signals amplified by IC6 and IC7 are detected by each detector
circuit and automatically set so its trigger point is at about 50% of the ampli-
tude. Masking is controlled by LSI80-GC.

54-2. Mother Board (BLG-010043) of TR5823

The INA signal from the dummy circuit is amplified and wave-shaped by IC6.
The wave-shaped signal, whose trigger point is set either on the positive-going
or negative-going slope by IC8 (exclusive-OR gate), is differentiated by ICS.
One of the differentiated signals is converted to TTL level and sent to INA of
LSI80-GC. The other differentiated signal is ANDed with the gate signal
generated by the flip-flop circuit (IC4) and its frequency is divided by two by
the scaler and converted to TTL level to be routed to EXI of LSI80-GC.

The INB signal from the dummy circuit is amplified and wave-shaped by IC7.

The wave-shaped signal is converted to TTL level and sent to INB of LSI80-
GC.
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LSI80-GC/SS itself is a basic counter, which is controlled by the micro-
processor. In addition to this, the microprocessor performs data processing,
self-diagnostics, panel switch control, and data transfer to the display driver.
The SLOPE switching circuit enables effective measurement when jitter com-
ponent is on one side of the input signals, especially in time interval measure-
ment.

The signals amplified by IC6 and IC7 are detected by each detector circuit
and automatically set so its trigger point is on the 50% level of the amplitude.
For input C measurement, the time base frequency of LSI80-GC must be
switched to 5 MHz from 10 MHz clock used for input A and B measurement.
This switching is achieved by the clock selection circuit using the signal
output from FRQC of IC3 when INPUT C is set.

High-frequency and burst wave signals from INPUT C are input to INA and
INB of LSI80-GC as CNT and INB signals.

54-3. Operation Board (BLF-010044)

The signals to be measured which are input to INPUT A and B are routed to
the dummy circuit via the COM.A/SEP. switching circuit, AC-AUTO-DC
(input coupling mode switching circuit), SENS. (sensitivity switching) circuit,
and FILTER ANS ON/OFF switching circuits. When the COM.A/SEP.
switch is set to COM.A, the INPUT A signal is also provided to the INPUT B
circuit. When the SLOPE circuit is used along with the COM. A, half-period
measurement with a single input is possible.

When AC-AUTO-DC is set to AC or DC, the trigger level can be continuously
varied in the range of about -1.0 to +1.0 V by varying REF (R54 or R55).
The mask time can be varied in the range of about 100 us to 100 ms by
rotating mask time resistor R53. The signal to be measured which is applied
to INPUT C is routed via the high-frequency fuse to the INPUT C board.

The calculated data is input via the display port to the data memory driver,
which displays the measurement data. The calculation unit TR 1644 data and
the panel switch data are sent to the mother board as setting data.

544. Dummy Board (BLB-010047)

The dummy circuit incorporates the impedance converter circuit to receive
the signal to be measured with a high input impedance so the measurement
can be made without'influence of the impedance of the signal to be measured.

54-5. INPUT C Board (BLC-010050) (TR5823)

The voltage applied to INPUT C is routed via the ATT circuit and the ANS
circuit to IC2 where it is amplified, then divided to 1/20 by the divider (IC3)
and input to the multiplexer. The multiplexer gate is controlled by the
FRQC signal, EVL and squelch signals. The squelch circuit detects the
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5-10 Block diagram of Input C board
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presence/absence of an input signal, whose output switches to high/low by
the comparator to control the multiplexer gate. For input C, the comparator
output is low when a signal is input. When FREQ. C is selected, the FRQC
signal is output. When the signal to be measured is applied to INPUT C, the
squelch signal is output to INB to control the burst wave measurement and,
at the same time, a signal of 1/20 the period of the signal to be measured is
output to CNT. Were it not for squelch or EVL signal, SIGA signal would be
output to CNT and SIGB signal to INB. The INPUT C circuit incorporates
the ANS circuit that eliminates the harmonic components superimposed on
the input signal. The ANS circuit is controlled by varying cutoff frequencies
which depend on the low-pass filter, whose bias voltage is controlled with the
switching of the output voltage of comparator determined by the detector
circuit.
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SECTION 6
CALIBRATION

6-1. Introduction

In electronic counters, the most important factor affecting measurement
accuracy is the frequency accuracy of the crystal oscillator that generates the
internal time base. The frequency accuracy must be constant, or, if there is a
slight variation, it must be negligible. To maintain the measurement accuracy
of an electronic counter, periodically calibrate the counter to the frequency
standard and care should be given to the operating environment.

6-2. Equipment Required for Calibration

Equi Specification Recommended
quipment pecifications model
Sianal generator Frequency: 10 ~ 1500 MHz
ianal ge Output voltage: 1 mVrms to 1 Vrms
Pulse width: 1 us or less
Pulse generator Output: 100 mVp-p to 5 Vp-p
Period: 10 us or more
Digital voltmeter Resolution: 1 mV or more TR6355
———Ereguency standard—f  Stability 5% 102 or more FTR3110
: Voltage: 10mV/div. to 10V/div.
Oscillosco ) .
pe Sweep rate: 0.1 s/div. to 1 ns/div.

NOTE: TR5821/22/23/23H should be warmed up for the specified time

before operating.

TR5821/22/23:
TR5823H:

15-25 minutes after power on
24 hours after power on



6-3. Calibration for Each Section

6-3-1. Sensitivity

(1) INPUT A
(1) Setting

AC-AUTO-DC

SLOPE
SENS.
SEP/COM
FILTER
GATE TIME

AUTO
+

X1
SEP
OFF
10 ms

@ Terminate INPUT A with 50 £, apply sine waves of 10 MHz, 25
mVrms from the signal generator, and set FUNCTION to FREQ. A.

@ Adjust R73 on the mother board so that a duty factor of the wave-
forms at TP10 is 1:1 on the oscilloscope.

(2) INPUTB
Setting

AC-AUTO-DC
SLOPE

SENS.
SEP/COM
FILTER
GATE TIME

AUTO
+

X1
SEP
OFF
10 ms

@ Terminate INPUT B with 50 2, apply sine waves of 50 MHz, 20
mVrms, and set FUNCTION to FREQ.B.

(3) Adjust R78 on the mother board so that the waveforms at TP11
assume a duty factor of 1:1 on the oscilloscope.

6-3-2. Trigger Level
(1) Setting

AC-AUTO-DC
SLOPE

SENS.
SEP/COM
FILTER

GATE TIME

DC

+

X1
COM
OFF
10 ms

@ Apply 10 MHz, 25 mVrms signal with the low-frequency signal generator

to INPUT A terminated with 50 2.

@ Set FUNCTION to FREQ. A, set the LEVEL control (R54) of INPUT A
in the center position, and rotate R80 on the mother board until count

is obtained.

@ Set FUNCTION to FREQ. B, set the LEVEL control (R54) of INPUT A
in the center position, and turn R79 on the mother board until count

is obtained.
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6-3-3. Squelch (TR5823 only)

@ Setting
GATE TIME : 10 ms
FUNCTION : FREQ.C
SENS. X1
ANS OFF

@ Apply the signal of 600 MHz, 15 mVrms through the signal generator

to INPUT C.
@ Adjust R30 on the INPUT C board until the voltage at pin 7 of IC4
changes from high to low viewing the oscilloscope.

6-3-4. ANS
(1) Setting
GATE TIME : 10 ms
FUNCTION : FREQ.C
SENS. X1
ANS ON
@ Apply the signal of 1300 MHz, 17 mVrms to INPUT C with the signal
generator.

Rotate R27 on the INPUT C board until count is obtained.

6-3-5. Time Base

(D Setting

FUNCTION : FREQ. A

GATE TIME : Is

AC-AUTO-DC : AUTO

SLOPE .+

SENS. X1

SEP/COM SEP

FILTER OFF
TR3110

Fig. 6-1 Calibration using frequency standard




(2) Adjust STD ADJ. on the rear panel so the readout of 10.000000 MHz is
obtained when the frequency standard output signal is 10 MHz.
The accuracy of this calibration is on the order of 1 x 1077. When
GATE '{IME is set to 10 S, a calibration accuracy is raised to the order of
1 x107°.

6-3-6. Automatic Trigger

@ Setting

AC-AUTO-DC : AUTO
SLOPE o+
SENS. X1
SEP/COM : COM
FILTER : OFF

@ Apply the signal with the pulse generator of pulse width of 1 us, duty
factor of 1/10, and amplitude of +200 mVp-p to INPUT A terminated
with 50 £2.

@ Set FUNCTION to FREQ A, connect the digital voltmeter to pin 2 of
J22 on the dummy board, and rotate R72 to adjust the voltage to 100
mV. (See Figure 6-2.)

(4) Set FUNCTION to FREQ. B, connect the digital voltmeter to pin 3 of
J22 on the dummy board, and rotate R77 to adjust the voltage to 100

mV. (See Figure 6-2.)

—e 1US jea—o

200 mvV——-—

100 mV - - —_ Trigger Point

ov -——J 4

Fig. 6-2 Automatic trigger adjustment
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6-4. Influence of Temperature and Line Voltage Variation on Stability

Since the reference oscillator used in this counter is not temperature compen-
sated, the temperature rise caused by POWER ON and internal temperature
change by power fluctuation affect the stability of the reference oscillator.
Figure 6-2 shows the standard values of warm-up time and power fluctuation
of this unit.

The warm-up time required (the time to reach a frequency deviation of 5
x 10°7) is 25 minutes for the TR5821, and 15 minutes for the TR5822/5823.

Warm-up Voltage variation

100V +10% 100V—-10%

Frequency deviation
|
w

N TR5822/23
\\0_7

TR5821 f )

0.5 1 1.5 2 2.5 30 35 4.0 4.5

Time

Fig. 6-3 Stability of reference oscillator




SECTION 7
CALCULATION UNIT TR1644 (ACCESSORY)

7-1. Name and Function of Keyboard

o ll-u-caw|Q-r—
3 s | [ [ n (wn [ [ 2

TakedaRiken [l CALCULATION UNIT TR1644

O® ©

Fig. 7-1 Panel description

éwéa@

@ Numeric keys : Keys for setting numeric values.

@ Function keys : Press these keys as in the order of the calculation
expression. The result is displayed by pressing

[EXE |(arithmetic operation on measurement value)
or[ =],

@ Function monitor : Displays the function being executed.

@ Function cancellation key : Cancels the calculation.

@ Shift monitor : Monitors the shift key operation.

@ SFT (SHIFT) key : Enables functions of labeling (sepia colored area)
above the function keys.

@ EXE (EXECUTE) key : Executes calculation with the measurement
value.

RD (READ)key :Reads out the data already loaded (contents of
registers H and L).

@ EXP (EXPONENT) key : Sets the exponent.
@ C (CLEAR)key : Clears the readout.

@ key : Displays the result of manual calculation.
@ : Places a decimal point.
@ +/ key : Exchanges + and — with each press of the key.



7-2. Calculation Unit Installation

Bottom view

(D Pull out the center hook of the metal plate.
(@ Fit the hook of the metal plate into the square cavity at the

bottom of the counter and the male connector to the female
connector, then press down for secure mounting.
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(3 Press in the metal plate toward the TR1644 and lock it.

Bottom view

TR1644 is mounted.




7-3. Operation Examples

.~ _is displayed when a calculation unit key is pressed during meas-

urement. Display of [~ /= | indicates that the calculation unit keys are
ready for operation.
(2) Manual calculation execution

1. 123X10®-23X10?2=10.0X103

12.3 [EXP] 3 [ |[+/=] 23 [EXP] 2[ = | 10.000000 k
2. 12X6=72

12 [ X ]6[ =] 72.000000
3. 15+0.3=50

15 [ ]03 [ =] 50.000000
4. 13.56+12 1356 [+ ]12 [ =] 1.1300000

13.56 + 3 3 (=] 4.5200000

(3 Calculation with measurement value (Provided FUNCTION is CHECK,
GATE TIME 10 ms.)

Addition of measurement value (for subtraction, add a negative

value). 1.23 [EXP] 6 [+ |[EXE] 8.770M
Multiplication of measurement value by a constant

60 [EXE] 600.00M
[~ ] Division of a constant by measurement value

1 [+ ] 100.00 n
Resolution fixing and offset (D/A conversion mode)

—500 [EXP] 4 [DAC][EXE] 500.

L Exponential digit of LSD

Comparison with set values

11 [EXP]6 |[COM|[ C ] 9 [EXP]6 [COM] [EXE] XXX | XXX

A

Stored in register H H—L Stored in register L (In)

Hi, In, or Lo is displayed accordingly when the contents of
registers H and L are changed around 10 x 10°.

Hi H< x Relationship between the set
In H>x>L values displayed and the mea-
Lo L>x surement value

74



[A] Display of [new measurement data — old measurement data]

+ ] |SFT| |EXE| 10.000M
y
0.00
N
0.00
¥
0.00
Measurement of maximum value
[ X | [SFT][EXE] 10.000M
[MIN] Measurement of minimum value
(= 1[SFT][EXE] 10.000M
Measurement of % deviation (from 9 MHz)
9 [EXP] 6 [DAC][SFT][EXE] 11.11

w
O
-

Compound calculation (x + L)/H (scaling)
10 [com][c][+/=]9.5 [EXP] 6 [COM][SFT][EXE] 50.00 k
N s~

Stored in register H  Stored in register L
Defeat of functional calculation

74. Notes on Use

(1)

(2)
(3)

(4)

Be sure to set a numerical value before executing another calculation
after executing A, MAX, or MIN. In failure of numerical setting, turn off
the power and on again.

The setting range is £9999.9999E 19

For and [SCL), registers H and L are selected by pressing the [C ]
key. For other functions, register H alone is displayed.

The set data, in 8 digits for mantissa and 1 digit for exponent, is dis-
played in the following format:

[ g 7 )
I-cl - = v’ !_l’

— . — —

- 'I ,_I

|

L1

=
gl

1 I

"c..l
S

v

Displayed digits
Each time the key is pressed, the numeric display part moves | digit
to the right until the following display is obtained:

—

!

= 5 I f:, [

-

-_
!

D ]
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(5)

(6)

(7)
(8)
(9)

7-6

The result display differs from the display of the set data explained in
(4). The numeric part is a maximum 8 digits, or 7 digits when a minus
sign is displayed. The decimal point is placed somewhere in the three
significant digits and the suitable unit is selected from among G. M, k,
m, 4, n and p, (equivalent to the order of 10%, 10%, 103, 1073, 10°®,
107%,10712).

For example, 123456.78 is displayed as

[ ey B I B g
1

1~ I
L A S T |
-

[}

G

~d
~ o~

-
L
&

- e =

For the involved function, be sure to press the key each time

numerical value is set and function key is pressed since the shift capabili-

ty is aborted (LED lamp goes off) by pressing a function key.

The calculation capability is invalid when the counter is set to CHECK
(Ts] ,or TOT.

When the OVER lamp goes on, the result is invalid. Set GATE TIME/

MULTIPLIER so the OVER lamp does not go on.

When the (x £ L) results in O in the (compound calculation)

capability, the counter comes to a halt displaying E 24. For the conti-

nuous measurement of such factors as a deviation (indicated in ppm),

therefore, select the value of L so that x * L # O or set up the GATE

TIME/MULTIPLIER to obtain smaller digits of measurement data
(x) than the set value (L).



SECTION 8
OPTIONS

8-1. BCD Output

(1) Performance
Data capacity
Data output
Unit output
Output level (TTL)

Output connector
(2) Output signal table

: Mantissa 7 digits, exponent 1 digit, unit

:8—4-2-1
:8—4-2-1

: Lowlevel: OVto+04V

High level: +2.4 Vto +5.25V
: Amphenol 57-40500 or equivalent

1 GND (0 V)
2 2 ]
3 2!
4 22 j Exponent
5 23
6 2°
7 2! L Sign for
8 22 exponent part
9 2%
10 2°
11 2!

v X10°
12 2
13 2°
14 29
15 2! 1

X10!

16 23
17 2*
18 2?
19 2

¢ X10?
20 22
21 23
22 2°
23 2!

X10?

24 2?2
25 23

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

20
2]
23
23

20
> |
X10°%

22
23
2°
21
2‘2
23
i: } Function
20
2[
22
23
20

X104

> X10°

Unit

2! Decimal point

22

Print command signal
Print end signal

NC

GND (0 V)
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(3) Data output codes

Code
Output Character

8 |4 |2 |1
0 0 0 0 0
1 0 0 0 1
2 o|O0O]|1 |0
3 0|0 |1 1
Data 4 0 1 0 0
Mantissa 5 0 1 0 1
{(and ) 6 o|l1]|1]o0
exponent 7 0 1 1 1
8 11000
9 1 0 0 1
Space 1 1 1 1
— 1 0 1 0
Decimal 10° 1101
point 10* (LOWER) 1 1 110
) * (Overflow) 0 1

Function
Space 1 1
Hz 1 1 1 0
s 1 0 1 1
Uit Space 1 1 1 1
rpm (exponential position at 10" in case of s) 1 O[O0 |O
* (exponential position at 10! in the absence 1 1 ol o

of unit)

8-2




(4) Print format

* 1 2 3 4 5 6 7 — 8 S
T()Verﬁow \tUnit (Hz or s)

Exponent part
Mantissa data

The mantissa part includes the 7 most significant digits of the display
with decimal point at the fourth significant digit position. (When shorted
to the LOWER side on the board BLF-010051, the 7 least significant
digits of the display are mentissa with a decimal point at the third
significant digit position.)

Only one digit position is provided for the exponent part. If the expo-
nent part consists of two digits, an asterisk is printed at the unit posi-
tion; when the unit is s, rpm is printed.

1 2 3 4. 56 7 — 2 *
R —

L Indicates x 107'? (when in.the )

absence of unit

Note: For FREQ. B, the data is always printed in seven digits regardless of
the number of digits in the readout.

(5) Print command signal (TTL level)

r Invalid data

Data Old data X x New data

I
Print command signal !
|

— L
|
20 us (approx),'-—-l-—a 400 us (approx)

(6) Print end signal (TTL level)

ﬁ\lous min,
Print end signal b

N
N
N

. T~ /Count start
Start timing J

-
1 ms (approx)

8-3



(7) mode (with the TR1644)
Outputs an electric signal (digit of 10%) for GO/NO-GO decision to

activate the audible tone, without using the display of this unit. The
electric signal (code) that corresponds to each display in the
mode is shown below.

_/
’ —
P 0 0 1 0
R : 0 0
Ly
28 2 2! 20
Digit of 10°

B
@ L
O
O B
Saas
TR5822/5823 TR6198

Interface with the TR6198 Digital Recorder

(8) Refer to the TR6198 Instruction Manual for operation on the TR6198
side.

(9) Use MO-01 cable (supplied with the TR6198) for connecting the TR6198
Digital Recorder.

(10)Use MC-10 cable for connecting the TR4120 Tracking Scope, and MC-
31 cable for connecting the TR4110 Tracking Scope.
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8-2. D/A CONVERTER (with TR1644)

(1)

(2)

Peformance

Output voltage : 0.999 V full-scale
Number of digits converted : 3 digits
Conversion accuracy : £0.2% of full-scale
Output impedance : 1 kQ

Conversion speed : 1 ms or less
Output format : Binding post

Operation method

Following explanation is given in CHECK mode with a gate time of 10
ms.

D/A conversion of the 3 least significant digits of CHECK display 10.000
MHz can be performed with the conversion resolution of 1 kHz (= 10%)
by setting the exponent part to 3.

0 [EXP| 3 [DAC]| [EXE]

ispl [ |
Display ./ O

These 3 digits are D/A converted.
To add an offset (for example, 500) to this,
500 [EXP| 3 |DAC]| [EXE]

Display i1 ‘l ’l‘

These 3 digits are D/A converted.

The general format of the above is,
Offset LSD of the 3 digits to be converted [DAC| [EXE]

N—— -

8 digits 1 digit

Notes: (D Do not include a decimal point in the offset section.
@ Specify the LSD position with [EXP].
If notes (1)and @are not observed, an error message E 21 or 22
will occur.



8-3.

(1

8—6

High-stability Reference Oscillator (TR5823 only)
Performance
Internal time base : 10 MHz
Aging rate : 5 x 1078 /day

Temperature stability : 1 x 1077, 0°C to +40°C
Internal reference output : Frequency: 10 MHz
Output voltage: 1 Vp-p to 2 Vp-p
Output impedance: 500 £2 (approx)
External reference input : Frequency: 10 MHz
Input voltage: 1 Vp-p to 10 Vpp
Input impedance: 500 £2 (approx)

The high-stability reference oscillator is standard on the TR5823H.



SECTION 9

TROUBLESHOOTING

9-1. Introduction

This section explains troubleshooting procedures for the universal counter

with the flowcharts.

Always calibrate the TR5821/5822/5823 after repair.

Various parts numbers and symbols used in the text of this section are the
same as those printed or marked on the relevant circuit diagrams and boards.
(See APPENDIX A for abbreviations of the signals)

9-2. Preparations before Troubleshooting

The equipment needed for troubleshooting is listed in Table 9-1; prepare the
instruments indicated or their equivalents.

Table 9-1

Equipment required for troubleshooting

Equipment

Performance

Recommended model

Signal generator

Frequency: 10 MHz to 1500 MHz
Output voltage: 1 mVrmsto 1 Vrms

Voltmeter

Resolution: 1 mV or more

TR6355
(Takeda Riken)

Oscilloscope

Sensitivity: 10 mV/div to 10 V/div
Sweep rate: 0.1s to 1 ns/div

Model 9825/45 (HP)

Controller GPIB capabilities PC8001 (NEC)
20-pin BLC-010548
Extender board Pitch 2.54 mm (Takeda Riken)

9-3. General Precautions on Troubleshooting

(1) This troubleshooting guide is for skilled repair personnel experienced
with the measuring instruments and electronic engineers who have ade-
quate knowledge to understand the instructions in this troubleshooting

guide.

(2) To be sure that the trouble to be remedied has not been caused by a
basic operational error, read paragraph 3-3- Basic Operating Procedure

again.



(3)
(4)

(5)
(6)
(7)
(8)

(%)

(10)

= mmo A

9-2

The line voltage should be within 100V £10% (120 V, 200V, 220 V
+10% or 240 V +4%, -10%) and the line frequency 50 or 60 Hz.

The power cable has a 3-prong plug with the round center prong being
for grounding. If the power cable is connected to the AC mains with a
2-prong adapter, connect the ground wire leading out of the adapter to
an external ground. (See Figure 3-1.)

Always perform troubleshooting in a place free from dust, vibration,
and noise.

Before checking inside this counter, set the POWER switch to OFF.
Also set the switch to OFF for removal and insertion of circuit boards.
When using an oscilloscope or a digital multimeter for measurements,
take care to avoid shorting adjacent terminals or lead wires.

For replacing defective parts on a board, use a soldering iron of 20 to
30W. Soldering should be completed within the shortest time. If a
soldering iron is left in contact with parts (semiconductors in parti-
cular) for a long time, such parts or printed circuit patterns may be
damaged.

When replacing parts, use parts listed in the attached parts list or their
equivalents. For electrical or mechanical parts marked with an asterisk,
contact Takeda Riken or the nearest representative.

For handling of CMOS ICs, take the following precautions to prevent
damage by static electricity.

Minimize the frequency of handling CMOS ICs.

When storing ICs, use cases made of a high-conductivity material which
does not bear static electricity.

Before handling ICs, discharge the body and wear nonsynthetic cloth-
ing.

In handling ICs, do not directly touch their pins.

When carrying ICs, place them in a case which is not charged.

Never slide ICs on the surface of any type of material.

Keep chemical materials such as plastic and vinyl products away from
the work table on which ICs are handled.

Ground the work table and chairs.

Use a soldering iron designed exclusively for use on CMOS ICs. Ground
the soldering tip through a slow leak (insert a resistor of approximately
100 k£2).



9-4. Locations of the Boards

Fig. 9-1 Top vie@vg of board layout

Table 9-2 Name and stock number of the boards

Name Stock No. Remarks

) Mother board BLG-010275/043 043: TR5823 only
@ Operation board BLF-010044
® Dummy board BLB-010047
@ Input C BLC-010050 TR5823 only

GPIB BLF-010052
® BCD Output BLF-010051

D/A Converter BLF-010053
® Xtal-1 BLB-010048

Xtal-2 BLB-010049 TR5823/5823H
@ Schematic Section
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Fig. 9-2 Overview of chassis section




9-5. Troubleshooting of Mainframe

CHART-1 No Display

No display

POWER OFF

Waveforms
1 and 2 in

Fig. a present
at POWER switch

pins 2 and 5?

POWER ON

NO

Voltages
at TP2 and TP3
(+5 V)and TP4 (<12 V)
normal?

+5 V present
at J111 pin 2 on
operation board?

Wavetorms
(17,2 ,and in Fig. b
present at IC3 pins 28, 27,
and 267

Check IC1, IC2, or their sockets on
operation board

Check transformer, rectifier bridge,
fuse, or capacitor [C91 (+5V), C92
(-12v)]

Check IC1 or IC2 on Chassis
Section or IC11 on mother board

Check +5 V line or connectors
between mother board (J129)
and operation board (J111)

NO

IC3 (uP) or its socket on
mother board is defective

NSNS

B e B N N W

@pinz 10 ms/div. @PinS 10 ms/div.
2 V/div. 5V/div.

Fig. a Power Switch

(D sTRB 0.5 ms/div. @ Ro 10 ms/div.
1V/div. 1V/div.

Fig.b

® R1 10 ms/div.
1 V/div.
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CHART-2

FREQ. A Troubleshooting

FREQ.A is not counted

Set as follows:
AC-AUTO-DC. AUTO

SENS. X
FILTER | OFF
COM A/SEP : SEP
SLOPE s ()

Terminate INPUT A with 50 Q2 and
input sine waves of 10 MHz,
25 mVrms

POWER ON

Error
message displayed ?

Every
segment and lamp lights
up for 2 seconds?

10.000 MHz
displayed?

See 3-3-2 Error Messages

Check segment(s), IC1, I1C2 or

their sockets on operation board.

Check IC1, IC2, or their sockets
on operation board

FREQ.A
settable by FUNCTION

=’

NO

YES

NO

See 3-3-3 Panel Switch Check .

GATE lamp blinks?

YES

Signal
in Fig. a output to
EXT GATE (TP5)?

NO

YES

Waveform
in Fig. b present at IC4 pin 14
on mother board?

NO

YES

Waveform in
Fig c present at IC5
pin 13 (for TR5821/22) or
pin 4 (TR5823) on mother
board?

NO

YES

Waveform
in Fig.d present at IC4 pin 3 on
mother board?

NO

YES

IC1 (LS180-GC) on mother board
is defective.

IC4 on mother board is defective.

Go to INPUT Aand B
Troubleshooting.

Check IC4 or IC5 on mather
board.
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TP11

D34
IC5
1C8 — D33
IC7
TP10 IC6
TP4 D31
Ic4 D32
TP
o IC10
IC13 S =
TP8 o TP6
TP5 il 3
o= IC3
{ IC1 : : TPQ
TP2
A \.4.

— Fig. 9-4 Mother board (BLG-010275) check points (TR5821/5822) ——
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Waveform in
Fig. f at TPB on mother
board?

Waveform in
Fig. e present at IC1 pin 21 on
mother board?

IC1 (LS B0-GC) en mother board
1s defective

Q21 on mother board s defective

Fig. e 0.1 ps/div.
1 V/div.

Waveform in
Fig.g presentat IC13 pin 4 on
mother board?

NO -
S IC1 (LSI80-GC) on mother board
1s defective

IC13 on mother board is defective

Countable on INPUT A?

Waveform in
Fig. h present at IC1 pin 17
on mother board?

Go to INPUT A and B

Troubleshootin g

Fig. f 20 ms/div.
1 V/div.

END IC1 (LSIB0-GC) on mother board
is defective

Fig. g 20 ms/div.
1 V/div.

h-—h—h\-—\-—-b—\-.\-—. N, g N A

Fig. a 10 ms/div. Fig. b 10 ms/div. Fig. c 0.1 us/div. Fig.d 0.1 ps/div.
1 V/div. 1V/div. 1V/div. 1 V/div.

Fig. h 50 ms/div.
1 V/div.



CHART-3 FREQ. B and PERIOD Troubleshooting

FREQ.B is not counted

PERIOD 15 not counted,

J

Set as follows
AC-AUTO-BC AUTO

SENS. X1
FILTER OFF
COM . A/SEP SEP
SLOPE o)

Terminate INPUT B with 50 2 and
input sine waves of 10 MHz,
25 mVrms.

POWER ON

Error message
displayed?

See 3-3-2 Error Messages

Every segment
and lamp lit up for 2
seconds?

Check segment(s), or IC1, IC2 or
their sockets on operation board.

10.000 MHz displayed?

Check IC1, IC2 or their sockets
on operation board.




PERIOD

FREQ. B

FREQ.B
settable by FUNCTION

@7

PERIOD
settable by FUNCTION

=-

NO

See 3-3-3 Panel Switch Check

YES

GATE lamp blinks?

END

Waveform in
Fig.apresentat IC1 pin 18
on mother board?

NO

1 V/div.

-1V

Fig. a 50 ns/div.

Go 10 INPUT A and B Trouble-

shooting

1C1 (LSIBO-GC) on mother board

Waveform in
Fig apresentat IC1 pin 18
on mother board?

NO

s defective

Go to INPUT A and B Trouble-

IC1 (LSI180-GC) on mother board
is defective

shooting
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9-12

CHART- T.l. and RATIO Troubleshooting

T.l. is not counted.

RATIO is not counted.

|

Set as follows.
AC-AUTO-DC : AUTO

SENS. D O
FILTER . OFF
COM A/SEP COM.A
SLOPE . (+) (A.B)

Terminate INPUT A with
50 € and input sine waves
of 1 kHz, 25 mVrms.

POWER ON

Error message
displayed?

See 3-3-2 Error Messages

Every segment
and lamp lit up for 2 seconds”?

Check segmentl(s), or IC1, IC2 or their
sockets on operation board

10.000 MHz displayed?

Check IC1, IC2 or their sockets on
operation board,




RATIO

settable by FUNCTION s

T.L
settable by FUNCTION

@7

NO

@7

See 3-3-3 Panel Switch Check.

YES

GATE lamp blinks?

YES

Display error?

END

- Waveforms (1) and

(2)in Fig. a present at IC1 pins
17 and 18 on mother
board?

NO

Fig. a M INA 50 ms/div.
1 V/div.

Go to INPUT A and B Trouble-

IC1 (LS180-GC) on mother board
is defective.

shooting

Fig.a @ INB 50 ns/div.
1 V/div.
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CHART-5 TOT. Troubleshooting

9-14

TOT. is not counted

Set as follows.
AC-AUTO-DC AUTO

SENS X 1
FILTER OFF
COM A/SEP SEP
SLOPE (+)

Terminate INPUT A with 50 §2
and input sine waves ot 10 MH2
25 mVrms

POWER ON

Error message
displayed on panel

See 3-3-2 Error Messages

Every
segment and lamp displayed
for 2 seconas?

Check segment(s),or IC1,IC2 or
their sockets on operation board

Check IC1, IC2 or their sockets
on nperation board




YES

TOT. settable NO

by FUNCTION ?

_ Gate switch

E_%JFJ settable to ON? NO
YES

NO
YES

NO
YES

HOLD switch settable to NO

ON?

YES

Set Gate switch ‘ to ON.

See 3-3-3 Panel Switch Check

Waveform in
Fig. a present at IC1 pin 17 on
mother board?

YES

IC1 (LSI80-GC) on mother
board is defective

IC3 (uP) on mother board is
defective

See 3-3-3 Panel Switch Check

NO

Go 1o INPUT A and B Trouble
shooting

50ms/div.

Totalize when Gate

switch is ON?

IC2 (LS180-SS) on mother board is

defective

END




- Fig. 9-5 Dummy board (BLB-010047) check points
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CHART-6 INPUT A and B Circuit Troubleshooting

Input cireuit inoperative.

Voltages at
TP2 and TP3 (+5 V) and TP4
(-12 V) on mother board
normal?

Input circuit
operates when AC/AUTO/DC
is set to AC/DC?

Input circuit
operates when SENS. is
switched?

Input circuit
operates when FILTER s set
10 ON?

Input circuit
operates when AC/AUTO/DC
1s set to AUTO?

Check 1C1 and IC2 on Chassis

Section and IC11 on mother board.

CHART 6-1

S101 (for INPUT A) or 102 (for
INPUT B) on operation board is
defective

S99 on operation board is defective

CHART 6-2

Input circuit
operates when COM.A/SEP is
set to COM.A?

Inout circuit
operates when SLOPE is
switched?

Voltage at J21
pin 10 (for INPUT A) or pin
13 (for INPUT B) on dummy
board 0 V when SLOPE is set to
-2

Voltage at
J21 pin 10 {for INPUT A)
or pin 13 (for INPUT B) on
dummy board +5 V when SLOPE

is set to (+)?

CHART 6-4

NO

S103 (for INPUT A) or S104 (for
INPUT B) on operation board is
defective.

CHART 6-3

J113, 598 (for INPUT A), or
S100 (for INPUT B) on operation
board is defective
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CHART 6-1

INPUT A circuit

Variable between
-1.0V and +1.0 V at R54 pin
2 on operation board when
R54 is rotated?

Variable between
-10V and +1.0 V at J21
pin 5 on dummy board when
R54 is rotated?

R54 on operation board i1s defective

S103 or J113 on operation board
is defective

Adjust voltage at RS54 pin 2 ta 0 V.

CHART 6-3 INPUT A circuit.

INPUT B circuit.

Variable between
-1.0V to +1.0V at R55
pin 2 on operation board
when R55 is rotated?

Variable between
-10Vto+1.0V at J21
pin 7 on dummy board
when R55 isrotated?

R55 on operation board 1s defective

S104 or J113 on operation board is
defective

Adjust voltage at R55 pin 2to 0 V

CHART 6-3 INPUT B circuit.
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CHART 6-2

INPUT A circuit.

Absolute
values of anode voltage
at D31 and cathode voltage
at D32 on mother board
equivalent?

Voltage at
J21 pin 5 on dummy
board changes when R54 on
operation board is
rotated?

i

INPUT B circuit.

NO Check C108, D31, D32, C109, or
C110 on mother board.

Check S103 or J113 on aperation
board

CHART 6-3 INPUT A Circuit.

Absolute values
of anode voltage at
D33 and cathode voltage at
D34 on mother board
equivalent?

Voltage at
J21 pin 7 on dummy

board changes when R55
on operation board is
rotated?

YES

CHART 6-3 INPUT B circuit.

Check C111,D33,D34.C112, 0r C113
on mother board.

Check S103 or J113 on operation
board.
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CHART 6-3

Set as follows:

SLOPE o)
SENS. X
COM.A/SEP : COM.A
FILTER . OFF

AC-AUTO-DC : AUTO

Terminate INPUT A with 50 © and
input sine waves of 10 MHz, 25 mVrms.

INPUT A circuit.

Input signal
waveform present at
J21 pin 9 on dummy
board?

Waveform in
Fig. a present at IC6

pin 11 on mother
board?

Voltage
at IC6 pin 14 on
mother board in the range of
+1.0t0 -08 V?

Check S99, $101,5103 0or J113 on
operation board.

IC1 on dummy board is defective.

INPUT B circuit.

Input signal
waveform present at J21 pin
14 on dummy board?

Waveform
in Fig. a present
at IC7 pin 11 on mother
board?

Voltage
at IC7 pin 14 on mother
board in the range of +1.0 10
-08Vv?

9-20

Check S104,5102,S99,0r J113 on
operation board.

IC2 on dummy board is defective.




Waveform
in Fig. b present at IC6 pin 7 on
mother board?

Wavetorm
Fig. c present at TP10 on
mother board?

For TR5821/22

Waveform
in Fig. d present at IC8 pin 5
on mother board?

Voltage at J22
pin 4 on dummy board swings
between +5 V and 0V when
SLOPE is switched?

CHART 6-4 INPUT A circutt.

A AAYAYAAAYAYAYAYA

Fig. a 0.1 us/div.
0.1 V/div.

ov

Adjust R73 or check IC6 Q1,Q2,Q3,

or Q4 on mother board.

Check IC6 Q5, Q6, or Q7.

IC4 on INPUT C s defective

Check J113 or S98 on operation board
or J21 on dummy board

50 ns/div.
0.5 V/div.

ov

For TR5821/22.

Waveform in
Fig. b present at IC7 pin 7 on
mother board?

Waveform
in Fig. c present at
TP11 on mather
board?

YES

Fig d present at IC8 pin 9 on

For TR5823.

Waveform in

mother board?

F

Voltage at J22
pin 10 on dummy board
swings between +5 V and O V
when SLOPE is switched?

Adjust R73 or Check IC7 Q1,Q2, Q3
or Q4 on mother board.

Check IC7 5, Q6, or Q7

IC4 on INPUT C is defective

Check J113 or S98 on operation board
or J21 on dummy board

CHART 6-4 INPUT B circuit

ig. ¢

50 ns/div.
1 V/div.

F

d

50 ns/div.
1 V/div.
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CHART 6-4

INPUT A circuit

Set SLOPE to (+)or (-)

Waveform in
Fig. d present at IC8 pin
3 (for TR5823) or pin 13 (for
TR5821/22) on mother
board?

Waveform in
Fig e present at IC5

pin 14 (for TR5823) or pin 3 hQ

1C8 on mother board 1s defective

(for TR5821/22) on
mother board?

Does waveform
in Fig. f present at IC5
pin 15 (for TR5823) or pin 14
(for TR5821/22) on mother
board?

Q23 on mother board is defective

IC5 on mother board is defective

Fig. e

1

INPUT B circuit

Set SLOPE to (+) or (-)

Waveform in
Fig. d present at IC8
pin 10 (for TR5823) or pin 3
(for TR5821/22) on
mother board?

IC8 on mother board is defective

Q22 on mother board is defective

50 ns/div.
1 V/div.
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Fig. f

50 ns/div.
1 V/div.




CHART-7 FREQ.C Troubleshooting (TR5823)

FREQ. C is not counted.

Set as follows:

SLOPE : (+)
ANS : OFF
SENS. X1

Input sine waves of 500 MHz,
20 mVrms to INPUT C.

POWER ON

Error
YES See 3-3-2 Error Messages.

message
displayed?

Every
segment and lamp light up for 2
seconds?

Check segment(s), or IC1, IC2 or
their sockets on operation board.

Check IC1, IC2 or their sockets on

i ?
10.000 MHz displayed? imrutin Laert.
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TP11 TP10

1C6
1C8 D31
D32
IC4 ‘
I1C5 D33
D34
IC10 IC7
TP3 TPS
TP4 TP
1IC14 TP6
TP7
TP8
IC13
IC3
1C1
TP2

——— Fig. 9-6 Mother board (BLG-010043) check points (TR5823) —
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FREQ. C settable NO

by FUNCTION[Z>] 7

YES

GATE |lamp blinks? R

See 3-3-3 Panel Switch Check .

YES

Waveform in
Fig. a present at EXT.GATE
(TP5)?

NO

YES

Waveform in
Fig. b present at IC4 pin 14 on
mother board?

NO

YES

Waveform in
Fig. c present at IC5 pin 4 on
mother board?

NO

YES

Waveform in
Fig. d present at I1C4 pin
3 on mother board?

NO

YES

IC1 (LSI80-GC) on mother board
is defective

IC4 on mother board is defective.

Go to INPUT C Troubleshooting.

IC4 or IC5 on mother board is
defective.

Waveform in
Fig. e presentat IC1 pin 21 on
mother board?

Display normal?

Waveform in
Fig. f present at TP8 on mother
board?

Waveform in
Fig. g present at IC13 pin 4 on
mother board?

Waveform in
Fig. h present at IC13 pin 9 on
mother board?

NO

Q21 on mother board is defective.

IC1 (LSIBO-GC) on mother board
is defective.

Check IC1 (LSIBO-GC) on mather
board or adjust R30 on INPUT C.

IC1 (LSIBO-GC) on mother board
is defective.

1C13 on mother board is defective

IC3 (4P) on mother board is
defective.
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Waveforms in
Fig. i present at IC14 pins 12 and
13 on mother board?

NO
IC13 on mother board is defective.
ov

Fig. a 10 ms/div. Fig. b 10 ms/div.
1V/div. 1 V/div.

Waveform in
Fig. j present at 1C14 pin 6 on
mother board?

NO
1C14 on mother board is defective

Waveform in
Fig. k present at IC1 pin 17 on
mother board?

NO .
Go to INPUT C Troubleshocoting.

g T o g g g g o g B g g B
VUVVVVVVVVVVVY

IC1 (LSI80-GC) on mother board 0
is defective = ;
F|g. Cc 50nS/dtV. Fig- d 10ms/d|v
1Vidiv, 1V/div.
1V ! “1V
Fig. e 10 ms/div. Fig. f 10 ms/div.
1 V/div. 1 V/div.
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Fig. g 10 ms/div. Fig. h 10 ms/div.
1 V/div. 1 V/div.

Fig. i 10 ms/div. Fig. ) 0.1 us/div.
1 V/div. 1 V/div.

M

Fig. k 50 ns/div.
1 V/div.
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Fig. 9-7 INPUT C board (BLC-010050) check points (TR5823) ——J
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CHART-8 INPUT C Circuit Troubleshooting (TR5823) (BLC-010050)

Input circuit is inoperative.

+5 V at J76 pin
3 on INPUT C board?

-12 V output
to ICO OUT on INPUT C
board?

Voltage at
J76 pin Qon INPUT C
swings between +5 V and 0 V
when SENS. is
switched?

Signal waveform
present at IC2 pin 18 on INPUT C
board?

Input signal at
IC2 pin 18 divided by
10 when SENS. is changed
from x1 to x10?

Check IC2 or IC1 on Chassis
Section.

IC9 on INPUT C board is defective

S106 or connector on operation
board is defective.

Check K81,D17,D19, D20 on IN-

PUT C board or input connector fuse.

IC1 on INPUT C board is
defective.

About -300 mV
at IC2 pin 8 on INPUT C
board?

IC2 on INPUT C board is
defective,

Tv/div.

Waveform in
Fig. a present at IC3 pin 2 on
INPUT C board?

IC3 on INPUT C board is defective

About 93V
at IC6 pin 7 on INPUT C
board?

IC6 on INPUT C board is defec-
tive.

YES

-1V

Fig. a 50ns/div

ANS.OFF

S99 or connector on operation
board is defective.

NO 0V atJ76

About -10 V
at IC6 pin 1 on INPUT C
board?

IC6 on INPUT C board is detfective.

pin 18 on INPUT C?

About Q0 v

NO at IC6 pin 1 on INPUT C

board?

YES

-065V
at IC7 pin 1on INPUT C
board?

D18 on INPUT C board is defective.




IC7 pin 4
on INPUT C board at low
level?

IC4 pin 9
on INPUT C circuit at
low level?

Wavetorm in
Fig. a present at IC4 pin 2 on
INPUT C circuit?

Wavefarm in
Fig. a present at IC8 pin 5 on
mother board?

Waveform in
Fig. a present at IC8 pin 3 on

NO

IC7 on INPUT C board is defective.

Check IC3 on mother board or
connector between mother board
and INPUT C board.

IC4 on INPUT C is defective.

Connector between boards mother
and INPUT C is defective.

mother board?

ICB on mother board is defective

Waveform in NO

Fig. b present at IC5S pin 14 on
mother board?

Wavetorm in
Fig. c present at IC5 pin 15 on
mother board?

Q23 on mother board is defective.

Fig. b 50 ns/div.
1 V/div.
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IC5 on mother board is defective,

Fig.c

50 ns/div.
1 V/div.



CHART-9 MASK TIME Troubleshooting

MASK TIME troubleshooting.

Mask time
displayed on panel
by pressing MASK
switch during
CHECK?

See 3-3-3 Panel Switch Check .

Signal output
at IC3 pin 27 on mother
board?

IC3 on mother board is defective.

Signal output
at IC13 pin 6 on
mother board?

1C13 on mother board is defective.

Signal output
at IC10 pin 3 on mother
board?

1C10 on mother board is defective.

Is display
changed in the range of
about 100 us to 100 ms
by turning MASK TIME
control?

Check MASK TIME control, IC10
on mother board, or connector be-
tween operation board and mother
board.

IC1 (LSIBO-GC) on mother board
is defective.

9-31



CHART-10

Burst Measurement (TR5823)

Burst measurement.

Continuous
signal applied to FREQ.C
counted?

Go to FREQ.C Troubleshooting.

Counted with YES

burst signal?

Burst mode
achieved by pressing BURST
switch?

See 3-3-3 Panel Switch Check.

Signal present
at IC1 pin 25 on mother
board?

Go to INPUT C Troubleshooting

Display unstable?

END

Burst width
longer than gate time or gate time
+ mask time?

Set GATE TIME longer than burst
width.

Signal output
at J76 pin 16 on INPUT C
board?

IC4 on INPUT C board is defective.

Signal output
at IC8 pin 10 on
mother board?

Check connector between mother
board and INPUT C board or IC8.

Signal output
at IC1 pin 18 on
mother board?

Q22 on mother board is defective.

IC1 (LSI80-GC) on mother
board is defective.
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CHART-11 Xtal-1 Troubleshooting (BLB-010048)

EQ7 displayed atter POWER ON.

Jo1
Q1 IC1

STD. switch
on rear panel set to

INT. STD OUT.? Set to INT. STD OUT.

Rectified waveforms
in Fig. a present at J91 pin 4
on Xtal-1?

Connector between Xtal-1and
mother board is defective

L

‘ -
r“
1k o

o €
-39 .

it a
——— R

P

C
A}

N pane

-

+5V at
IC1 OUTPUT on Xtal-1?

(e

IC1 on Xtal-1 is defective

LR

2
N6 s

Waveforms in
Fig. b present at base of Q11
on Xtal-1?

a
o o

X71 on Xtal-1 is defective

Waveforms in
Fig. c present at collector of
Q11 on Xtal-1?

Q11 on Xtal-1 is defective.

Fig. 9-8 Xtal-1 (BLF-010048) check points
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Waveform in
Fig. d present at base of Q12
on Xtal-1?

Wavetorm in
Fig. e present at collector of
Q12 on Xtal-1?

Waveform in
Fig. f present at base of
Q13 on X1al-1?

Waveform in
Fig. g present at collector of
Q13 0n Xtal-1?

Waveform in
Fig. g present at IC13 pin 13 on
mother board?

Waveform in
Fig. h present at TP9 on
mother board?

SW81 on Xtal-1 is defective

Q12 on Xtal-1 is defective

D21 on Xtal-1 is defective.

Q13 on Xtal-1 is defective

Connector between Xtal-1 and
mother board is defective

1C13 on mother board is defective.

IC2 (LS180-8S) on mother board
is defective.

NSNS

Fig. a 10 ms/div.
2 V/div.

Fig. d 0.1 us/div.
1 V/div.

Flg g 01 us/div.
1 V/div.

Fig. b

0.1 us/div.
1V/div.

0.1 us/div.
1 V/div.

Fig.c

Fig. f

0.1 us/div.

1 V/div.

0.1 us/div.
1 V/div.
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J91

IC1

Q12

Q1

o S >

H

-Fig. 9-9 Xtal-2 (BLB-010049) check points

CHART-12 Xtal-2 Troubleshooting (TR5823/23H) (BLB-010049)

9-36

EQ7 displayed after POWER ON.

STD. switch
on rear panel set to
INT.STD OUT.?

Rectified
waveforms in Fig. a

present at J91 pin 4 on
Xtal-2?

Rectified waveform
in Fig. b present at J91 pin 1
on Xtal-2?

+5Vand -12V
at OUT of ICT (+5 V) and IC2
(-12 V) on Xtal-2?

Waveform in
Fig. c present at OUTPUT of
X71 on Xtal-2?

NO

Set to INT. STD OUT.

NO

Connector between Xtal-2 and
mother board is defective

IC1 (+5 V) or IC2 (-12V) on
X1tal-2 is defective.

X 71 on Xtal-2 is defective




Waveform in
Fig. d present at base of Q11
on Xtal-2?

Waveform in
Fig. e present at collector of
Q11 on Xtal-2?

Waveform in
Fig. f present at base of
Q12 on Xtal-2?

Waveform in
Fig g present at collector of
Q12 on Xtal-2?

Waveform in
Fig. g present at IC13 pin
13 on Xtal-2?

Waveform in
Fig. h present at TP9 on
mother board?

SW81 on X1al-2 i1s defective

Q11 on Xtal-2 is defective

D21 on Xtal 2 is defective

Q12 on X1al-2 is defective

Connector between Xtal-2 and
mother board is defective

IC13 on mother board is defective.

IC2 (LSI80-SS) on mother board
is defective.

\\\s\\\\\ \‘\ \'\.A\\

Fig. a 10 ms/div.
2 V/div.

Fig.d 0.1 us/div.
1 V/div.

Fig. g 0.1 us/div.
1 V/div.

oV

B il i P S

Fig. b 10 ms/div.
5V/div.

Fig. e 0.1 ps/div.
1 V/div.

Fig. h 0.1 us/div.
1V/div.

Fig.c 0.1 ps/div.
2 V/div.

Fig. f 0.1 us/div.
1V/div.
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9-6. GPIB Board

Data bus

Interface
Controller adapter uP Internal bus Counter
Control bus

]

GPIB interface (BLF-010052)

Fig. 9-2 Block diagram of GPIB

9.6-1. Introduction

The GPIB has the talker capability to transfer the counter measurement data
to the controller and the listener capability for remote control of the counter
through the controller. When the GPIB is not addressed to talk or listen, it
keeps receiving measurement data from the counter and always holds the
newest measurement data.

TALKER

When the address switch on the rear panel of the counter is set to TALK
ONLY or the counter is addressed to talk by the controller, the micro-
processor on the GPIB converts the measurement data routed from the
counter to ASCII codes and sends the converted data to the controller.
In this case, the interface adapter intermediates for the handshake between
the controller and microprocessor.

LISTENER

When the counter is specified as listener by the controller, the micro-
processor of the GPIB handshakes with the controller via the interface
adapter to read the remote data from the data bus. Then it generates the
remote code that corresponds the read data and sends the remote code to
the counter.
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9.6-2. Bus structure and data structure on buses

(1) GPIB bus
Refer to Section 4. GPIB Interface for the GPIB bus structure and data
structure.
(2) Internal bus
The internal bus here means the bus between the counter and the GPIB
interface.
@ Bus structure
The GPIB internal bus consists of 6 lines:

[ Data lines (4)
| Control lines ~ Strobe line (1)
Select line (1)

When the select line is low, address is on the data line; when the
select line is high, the data are on the data line.

@ Data structure
a. Measurement data (Counter - GPIB interface)

DD E €Y 6960 &9 €9 €9 € C G CD 8 6

Address Mantissa data Exponent data Delimiter

Unit and
message

SELECT l l T
o U I_I_ ..............

® When data is generated, the microprocessor on the counter
outputs address [S] on the bus.
® Datais Dy to D5 (8 digits).
® When Dy is not ‘A’(hex) (i.e.,Do: 09), the decimal point is posi-
tioned next to Dyg.
Do.D,D, ..
® When D, is ‘A’(hex) it means that the sign of the mantissa is
minus and the decimal point is placed next to D, .
-D, .D,D; ...
where the significant digits of negative data is made less by one
digit.
® Exponent data is expressed as follows:
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DB3 DB2 DB1 DBO
High-order EXP
digits (sign? 0 0 do 0
EXP,
Iap\._v:;order (Numerical X 4 X X
gl value)
dy, =1:(+)
. Numerical | Exponent
Sign value data
Exponent data range is +15 to -12.
1 11 1 1 - 15
1 000 1 =1
1 0 0 0 0of =0
0 1T 1 1 1 - -1
0 0 1 0 O] —»-12

® M&U indicates the message and unit.
IDB3 | DB2 | DB1 ’DBO

M&Ul X | X | 0 ‘ X
Indicates overflow.

1: Overflow
0: No overflow

Indicates that the unit is [sec] .
(For period and time interval
measurements: ‘1’

For the rest: ‘0

Indicates that the unit is [Hz]
(For CHECK and frequency measurement:
‘1’ For the rest: ‘0’)

Note: Negative logic is used for the internal bus, i.e., 1 is low.

Example: When the counter is set to CHECK, measurement data
10 MHz is as follows on the bus:



pata X151 X 1 X 0o X o X o X o X o X o X oXz2X7X5sXEX
SELECT_]_—I
swoee. | [ L L] U U LU U UYUU WL LU

b. Remote data (GPIB interface - Counter)

Y
Address Remote data Delimiter

SELECT—l—J—_— """
W_O—BEW' o

® When the remote data from the controller enters the GPIB,
the GPIB informs the counter that data exists.
(The REM signal at pin 13 of J56 is made low and a negative pulse
is sent out to the ERST signal line at pin 14.)
® When existence of remote data is informed from the GPIB, the
microprocessor in the counter sets up address [7] on the bus and
starts handshaking to receive data.
® Data on the bus is as follows:
FFO and FF1: Function data
GGO and GG1: Gate time data
SHO and SH1:  Gate open/closed and Hold during total-

ize mode
® Function codes
. Gate time
Function FFO FF1 (multiplier) GGO GG1
CHECK 0 1 10ms (X1) 1 1
FREQ.A 0 2 100 ms (X 10) 2 2
FREQ.B 0 4 1s (X 100) 4 4
FREQ.C 0 8 10 s (X 1000) 8 8
PERIOD B 1 0
TIME INT. 2 0
* Data is all in hexadecimal notation.
RATIO 4 0
TOT. 8 0
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SHO = 1(0001): When TOT. is OFF
= 2(0010): When TOT. is ON
SH1 = 8(1000): When HOLD is enabled

0(0000): When HOLD is disabled.

Example: The following data is output during initialization (FUNCTION:
CHECK, GATE TIME: 10ms, HOLD: OFF):

Data___X['/']X )(OXTJ(1X1)L03(0XEX:

SELECT

STROBE HE SN




CHART-13 GPIB Troubleshooting (BLF-010052)

L% 1
® AwF Rl08

GPIB troubleshooting

o)

Counter operation

stops when GPIB is END

?
-
T L L

-
L] L]
L "
- L ] L]
£l 5 L]
-~ . L]
used? 4 4 .
- [ ] ¥
A L "
e L] ]
- - 2. .
A L7 . [
. . = 1C2
- = . ] T
0 " -e r . 1
] ] - ] 1] )
] 1 . { 1] .
J I - 1 1] .
Rear panel » ] @ | . '
switch set Set the switch to correct value a ' (X): 1 . '
? ] ' ¢C.S 0 [
correctly?’ - ' - .
1T O
- & [} - '
£ ] L | '
- ' L] '
el 1 a '
- ' - 1
ez » - [
£l r ™S e '
- ] e .
/ p
Counter operates " T
normally when GPIB board is Counter troubleshooting.
disconnected from counter?
: —_—J56

- 0
"
n
Ly ]
b ]
won
n
L

Connector connection OK? Check connector.

< :
s(@aaaaaa-

.

+5 V regulator in counter is

+5 V at J56 pin 3?
defective.

1¢
FE R Y

T .

-

.y
+f
]
]
'

i 4
On
izl ™

2 "r‘JJJJJJ

 §

N -
 adaddl Tl T

——Fig. 9-11  GPIB interface board (BLF-010052) check points ——
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Waveform in
Fig. a present at IC2
pin 21?7

X71 is defective

Does waveform
in Fig, b present at 1IC19
pin 1?7

1C19 is defective

Turn power OFF then ON.

Waveform in
Fig. c present at IC18
pin 8 or IC5 pin 2?

Check IC11,1C13,1C18, or IC21

Switch power OFF then ON and
st counter to REMOTE with
controller.

Qutput "FO" from controlier.

0.2 us/div.
1V/div.

RMT lamp goes on?

Check I1C2, IC5, IC9, IC13,IC14
IC15, IC16.




Wavetorms in Fig. d present
at 1C19 pins 36 and 377

Connector between GPIB board
and mother board is defective.

Turn power OFF then ON

Send GET command from controller

Waveform in Fig e present
at IC2 pin 267

Check IC2. 1Cs7-9. or ICs14-16

Qutput “FQ" from controller

IC2 is defective

Waveform in Fig f
present at IC2 pin 33 after IC2
pin 30 s low?

Check IC1,1C3 or IC19.

IC18-8 - pin 37
" h"..;'.;?"‘-'.“"‘”.' o
1C5-2 ¢ , pin 36
-1V
Fig. b 0.2 us/div. Fig.c 0.5 ms/div. Fig. d 0.2 ms/div.
1 V/div. 2 V/div. 2 V/div.

pin 30

pin 33

-1V
Fig. f 2 ms/div. Fig. g 1 us/div.

Fig. e 0.5 us/div.
2 V/div. 2 V/div. 2 V/div.

Waveform in Fig. g

present at 1C2 pin 31 after IC2 is defective.

1C2 pin 33 is low?

1C19 is defective
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9-7. BCD Output

(1) General description
The counter data output format is shown below.
When the output data is addressed to [S], SELECT pulse drops, generat-
ing the STROBE signal to fetch the data, ending up with [E] as one
measurement data.

[5] N“X N.j N, XN,AN4 X N X N )( N, Xexp OXEXD 1X UmtX [E]X
— T‘ v — T

Address Data Binary Hz, S Delimiter

SELECT

STROBE

A block diagram of the BCD circuit is shown below.

Read Only
Memory

ffe
. :;Trlfruil?ce Shift Register giL:cuirI
0~3 (1IC7 81014,
(1IC5,3.6 3 ; HEA 1,32
Data | 2.1,.24) 1B aa! .17
3 13,15,17,

19,21)

Print Command
222 Creont tica 13)

Fig. 9-12 BCD block diagram

The data, including 7 digits of mantissa and 2 digits of exponent, are
provided to the shift register and print command circuit via the interface
circuit. When a print signal is output by the print command circuit, the
data held in the shift register is output via the buffer circuit. When the
data ends, a print end signal is output at the last trailing edge of the data.
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CHART-14 BCD Output Troubleshooting (BLF-010051)

BCD output is not printed

POWER ON

Fig. a 50 us/div. Fig. b 20 us/div.
2V/div. 2 V/div.

Counter in CHECK

operation? Counter troubleshooting.

Check regulator in counter or
connector between BCD and
mother board

+5 V at J81 pin 37

Fig. c 0.5 ms/div. Fig. d 20 ps/div.
2 V/div. 2 V/div.

Waveform in Fig. a
present at IC2 pin 10?

Check IC3, IC5, or IC6.

Fig. e 0.2 ms/div. Fig. f 0.2 ms/div.
2 V/div. 2 V/div.

Waveform in Fig. b
present at IC2 pin 47

Waveform in Fig. c

present at IC1 pin 2? Check IC1, IC2 or I1C24.

Fig. g 0.2 ms/div.
2 V/div.
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1C20
1C21

_:waam - e

~ @

IC18
IC18
1C23

L - a4

b\l,u_

,.qu4.neu

IC10
IC11

L - 'ﬁl.u

.4~qa~44u

Ol

rrrrgrel)

IC13

IC14

Jg1
IC16
IC2
IC1

@A=01 0

ﬂ.av.fv!nvnlﬂii_ﬂ.d L |

P SRSV T TS TSI Iey -

411111$n|u.: recres

¥ ﬁ | it A B

LR L

f/ .
.||||r|.~.5111111-VJ crerore] erprreR
. m-. o b

.

NeJ W,.-\......-.QL ¢ -
.m/ 8 .
E ik

-i!qn._wu,: \ﬂaqst.\.l_.t.\_..
_T_; “J -..,_ NN § W

f.

G112
IC17
a31
1C9
IC8
IC7
1C22
IC4

BCD output (BLF-010051) check points

Fig. 9-13
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Waveform in Fig. d
present at I1IC4 pin 77

IC8 pin 3 = low, pin 4 = high,

1C4 is defective. and pin 5 = low?

IC8 is defective.

Waveform in Fig. e
present at IC13 pin 27

ICB pin 11 = high, pin 12 = low,
and pin 13 = high?

1C4 or 1C13 is defective IC8 is defective

Waveform in Fig. {
present at IC22 pin 117

IC7 pin 3 = low and

IC3.1C2, or 1C22 is gefective pind = low3

IC7 isdetfective

IC7 pin 11 = high,
pin 12 = low, and
pin 13 = high?

Wavefarm in Fig. g
present at 1C22 pin 10?

IC9 or 1C22 is defective

IC7 isdefective

1C16 0, = low,
0, = High, 0; = high,
04 = low, 05 = high,
and 0, = high?

Low level at IC9 pin 10?

1C9 15 defective IC16 is defective.

GATE TIME = 1s and

HOLD = ON settable? Highas 020 pins 2,

11, and 12?

Go to Panel Switch Check. 1C20 is defective.
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High at IC20 pins 3,4
and 10?

1C20 is defective

High at IC18 pins 2,
11,and 127

1C 18 15 defective

High at IC18 pins
3.4and 10?

High at IC10 pins
3.4,5and 10?

High at IC10 pins 2, 11,
12,and 137

High at 1C14 pins
3,4,5and 10?

1C 18 is defective.

1C10 is defective.

IC10 is defective.

1C14 is defective.

9-50

High at IC14 pins 11, 12, NO

and 13 and low at pin 2?

1C14 is defective.

Low at IC12 pins 8 and 10
and High at pin 6?

1C12 15 defective

Low at IC17 pins 2, 10 and
12 and high at pin 4?

1C17 is defective,

High at IC17 pins 6 and 8?

IC17 is defective.

Low at IC19 pins
2,4, 10and 12?

IC19 is defective.

IC19 pins 6 and 8 are low?

1C19 is defective




1C21 is defective,

1C21 s defective.

IC13 is defective.

IC15 is defeCtive.

NO
IC21 pins 2 and 12 are low?
YES
NO
Low at IC21 pins 4,8,6, 107
YES
Low at IC13 pins 4,6, 10, 127 NG
YES
: NO
Low at IC15 pins 4,6, 8, 10”
YES
NO
Low at IC11 pins6and 127
YES
NO

Low at IC15 pins 2 and 127

YES

1C11 is defective.

1C15 is defective.

Low at IC11 pins 2,8 and 10
and high at pin 47

Low at IC9 pins 2,4 12?

1C11 is defective.

ICY 1s defective

1C22 1s defective

High at IC12 pins 2 and 4
and low at pin 127

1C12 15 defective

IC13 pin 8 is high?

1C13 is defective

Set HOLD to OFF and print once.
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9-52

Pulse waveforms present NO

at base of Q317

Check printer or connector be-
tween printer and BCD.

Pulse waveforms present
atemitter of Q31?2

Q31 s defective

Positive pulse of about 400 us
width present at IC23 pin 67

1C23 is detective.

Negative pulse of about 400 us
width present at 1C9 pin 6?

1C9 is defective.

Check printer or connector be-
tween printer and BCD.




9-8. D/A Converter

Number of digits converted: 3 digits
A block diagram of the D/A converter circuit is shown below.

DB2
0~3

DATA

2222

Interface
circuit

iy

Shift
Register

772

BCD code

D/A
converter

Fig. 9-14 D/A converter block diagram

Data DB2 0 to 3 input to the D/A converter circuit is routed via the interface
circuit to the shift register where it is converted to BCD code. The BCD-
converted data is converted to analog data by the D/A converter for the

output.
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IC14

!

D21

IC10
IC8
J61

Nl!ﬂdddﬁ:k*v

Ol +

1

eljevensl seerereee]
o .

¢ | , LR ]*
b (€1 6
snfvundel] cevwenies]

|
|

m |

IC11
IC9

IC6

IC7

rreveve)

ceererdlere])

IC15

IC1
1C2

rroree

IC3

Fig. 9-15 D/A converter (BLF-010053) check points
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D/A converter troubleshooting

Install TR1644 to counter

Connect digital voltmeter to
D/A CONVERTER on rear
panel

POWER ON

Counter in CHECK
operation?

D/A conversion error?

D/A converter operating?

CHART-15 D/A Converter Troubleshooting (BLF-010053)

Counter troubleshooting.

END

Switch power OFF then ON

Set TR1644 1o [C][1] 2] [3]
EXP EXE

Error message E21 or
E22 displayed?

® Do not include decimal point in
offset value.

e Use for positioning.

Set TR1644 to [C] [0] [ExP
= B

10000. displayed on
counter panel?

Go to Panel Switch Check.
Check connector between TR1644
and counter

Digital
voltmeter readout
omv?

Adjust R32

Set TR1644 to [C] 9] [9] [9]
EXP] [3][DAC] EXE

10999 displayed on
counter panel?

Go to Panel Switch Check,
Check connector between TR1644
and counter.

Digital
voltmeter readout
999 mv?

Adjust R38.

END
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+5 V at pin 3 and

. NO
-12 V at pin b of J617

Check connector between counter
and D/A converter

Waveform in Fig. a
present at IC2 pin 10?

Check IC3, IC4 or I1CS

Waveform in Fig. t
presentat IC2 pin 117

Waveform in Fig. ¢
present at IC1 pin 27

Check IC1,1C2o0r IC16

Waveform in Fig. d
present at IC10 pin 77

Check 1C10

Waveform in Fig. e
present at IC3 pin 15?

Check IC2 or IC3

Fig. a 50 ps/div. Fig. b 20 ps/div.
2 V/div. 2 V/div.

Fig.c 0.5 ms/div. Fig. d 2 ps/div.
2 V/div. 2V/div.

Fig. e 0.2 ms/div.
2 V/div.



HOLD settable to ON?

Go to Panel Switch Check .

IC15 pins 1, 13, 14,
15 are high?

Check IC15.

IC9 pins 2, 3, 10 are
high and pin 11 low?

Check IC9

IC7 pins 3, 10 are high
and pins 2, 11 low?

Check I1C7

1C12 pins 13, 14, 15 are
high and pin 1 low?

Check 1C12.

IC6 pins 13, 14 are low
and pins 15, 1 high?

Check I1C6

IC8 pins 13, 14, 1 are
low and pin 15 high?

Check I1C8

IC11 pins 13, 14,15 are
low and pin 1 high?

Check 1C11.

Anode voltage at D21 NO

about -5 V?

Check D21

About 0.5 mV at
IC14 pin 2?7

Check IC13

About 306 mV at IC14 pin 6?

Check IC14.

Check J62
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10-1. Introduction

This section provides listings of electrical and mechanical parts used in the
TR5821/22/23 Universal Counter. If replacement of an electrical part is
required, check its specifications and ratings by referring to the description of
the parts list before replacing the defective part. If replacement of electrical
or mechanical parts marked with an asterisk (*) is required, contact your
nearest Takeda Riken representative. When ordering electrical parts, write
their part and stock numbers. For mechanical part ordering write their part
names and stock numbers.

NOTE

Specifications of parts are subject to change without notice to meet the
users’ demands or the requirements of our quality control.

10-2. Symbols and Abbreviations

The symbols and abbreviations used in the parts list, schematic diagrams and
text are shown in Table 10-1. Negative logic signals are identified by an
asterisk (*). For quick identification of the panel features of the product all
references to them in the text are printed in boldface type.

REFERENCE DESIGNATIONS MULTIPLIERS

C Capacitor Abbreviation Prefix Multiple
Ca Cable G giga 10°
F Fuse M mega 10°
FH Fuse Holder k kilo 10°
IC Integrated Circuit m milli 10°°
J  Electrical Connector, Jack o micro 10°°
L  Coil, Inductor n nano 10°°
Q Transistor p pico 1072
R  Resistor

S  Switch (Slide, Lever, Push Button, Rotary)

T  Transformer

TP Test Point (Check Point)

X Crystal
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ABBREVIATIONS

A

AC
ADJ.
A/D
AMP.
ATT.
ASTIG.
ANT.
AUTO

BATT.
BCD
B.P.F.
B.W.

CAR
CAL.
CER
cm
COoM.
CRT
COMP.
CONT.
CONV.

D/A

dB

dBm

dBu

DC

DET.

DIV. (div.)
DISP.

ELECT
EXT.

ampere

alternating current
adjustment
analog-to-digital
amplifier
attenuator
astigmatism
antenna

automatic

battery

binary coded decimal
bandpass filter
bandwidth

carbon
calibration
ceramic
centimeter
common
cathode-ray tube
comparator
control
converter

digital-to-analog
decibel
decibel referred to TmW

decibel (0dBu=1uVrms.)

direct current
detector
division
dispersion

electrolytic
external

FET.
FM
FREQ.
FXD
FLM
f.s.

GHz
GND

HI
H.P.F.
Hz
H.POSI.
H.GAIN

IF
IN.
INT.

kg
kHz
k2

LED
LEV.
LIN.
LO
LOG.
L.P.F.

Table 10-1 Abbreviations

farad

field-effect transistor
frequency modulation
frequency

fixed

film

full scale

gram
gigahertz

ground

henry

hour

high

high-pass filter
hertz

horizontal position

horizontal gain

integrated circuit
intermediate frequency
input

internal

kilogram
kilohertz
kilohm
kilovolt

light-emitting diode
level

linear

low, local oscillator
logarithm

low-pass filter
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mA
MAX.
MQ
mg
MHz
MIN.

min.

MOD.
ms
mV

mW
uA

uF

uH

uS

uV
uVrms.
uw

MiIX.

NPN
nA
NC

ns
nW

OPT.
OscC.

OUT.

pF
PL
PLO
PM

mVrms.

MANU.

NORM.

meter
milliampere
maximum
megohm
milligram
megahertz
minimum
minute
millimeter
modulator
millisecond
millivolt
millivolt rms.
milliwatt
microampere
micro farad
microhenry
microsecond
microvolt
microvolt rms.
microwatt
manual

mixer

negative-positive-negative

nanoampere
no connection
normal
nanosecond
nanowatt

option
oscillator
ohm
output

peak

picofarad

phase lock

phase lock oscillator
phase modulation

104

PPM
PRF

POSI.
PNP

QP.

REF.
RF
rms.
rdg.
REG.

Sl

S.G.

S.W.R.

TTL
TV
TP

VAR

\"

VA
vCco
VFO
Vp-p
Vrms.
V.S.\W.R.
V.POSI.
V.GAIN
w

ww
YIG.

Table 10-1 Abbreviations

peak-to-peak
pulse-position modulation
pulse-repetition frequency
picosecond

position
positive-negative-positive

quasi peak value

reference

radio frequency
root-mean-square
reading

regulator

silicon

second (time)
switch

signal generator
single sideband
standing-wave ratio

timed (slow-blow fuse)
transistor-transistor logic
television

test point

variable

volt

voltampere
voltage-controlled oscillator
variable-frequency oscillator
volts peak-to-peak

volts rms.

voltage standing-wave ratio
vertical position

vertical gain

watt

wire wound
yttrium-iron-garnet




TR5821/22/23
SCHEMATIC SECTION

Takeda Riken _—
Parts No Mfr Stock No. Description
: Stock No.
1cl SIA-7805U-5 UPC7805H IC: Voltage Regulator
1c2 SIA-7805U-5 UPC7805H IC: Voltage Regulator
D1 §DS-RB402-2 S4VBI1O Diode SI
D2 SDS-RB402-2 S4VBI10 Diode S1
Cl Not assigned
c2 i
thru CTA-ABIOU25V-1 221M2502-106M G+ FXD ELECT TANTAL
c5 1O0uF :202 25v
J1 JCB-ADO 16JX01-1 PBRS-16-A01 Connector
J2 DCB-QS0786X0 1A-1 w Connector
NF1 DNF-000207-1 NF13502 Noise Filter
FH1 DFH-00019 2-1 FH-003 Fuse Holder
Fl DFT-AAR&LA-] EAWK 0.4A Fuse 0.4A Slow-blow
T1 LTP-000377B~1 4 Power Transformer

SS

171
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TR5821/22

MOTHER BOARD

BLG-010275

Parts No. | | aoua Rken | Mir Stock No. Description
1ct SIT-15507-1 L IC: LSI Counter Control Low Power
1cz SIM-60114-1 * IC: CMOS LSI Scaler, Divider &
Register

1C3 SIM-96103-) . IC: B-Bit Microprocessor

IC4 SIC=10131-1 * IC: Dual type D Master-Slave
Flip-Flop

ICS SIC-1662-1 MC1662L IC: Quadruple 2-Input NOR Gate

ICé SHB-000373-1 ® IC: Amplifier and Waveform shaping
circuit

1C7 SHB-000373-1 . IC: Amplifier and Waveform shaping
circuit

1c8 SIC-10107-1 MC10107L IC: Triple 2-Input Exclusive
OR Exclusive NOR Gate

1C9 SIT-74LS132-1 SNT4LS 132N IC: Quadruple 2-Input Positive
NAND Schmitt Trigger Low Power

IClo SIA=-555-7 HA17555PS IC: Timer

Ic11 SIA-7912U0-5 UPC7912H IC: Voltage Regulator

1c12 Not assigned

I1C13 SIT-74LS14-1 SN74LS14N IC: Hex Schmitt Trigger
Inverter Low Power

Q21

thru STP-2N2894-1 2N2894 Transistor SI PNP

Q23

D31

thru SDS-15516-1 18516 Diode SI

D34

R41 RCB-AH330-1 RD25S 330QJ R: FXD CAR 3306 +5% 1/4W

R42 RCB-AH10K-1 RD25S 10KQJ R: FXD CAR 10kfl +5% 1/4wW

R43 RCB-AH120-1 RD25S 12003 R: FXD CAR 1200 +5% 1/4W

R44 RCB-AH2R7K-1 RD25S 2.7KQJ R: FXD CAR 2.7kl +5% 1/4W

R4S RCB-AH33-1 RD25S 334J R: FXD CAR 330 +5% 1/4W

R46 RCB-AH560-1 RD25S5 550QJ R: FXD CAR 5608 +5% 1/4W

R47 RCB-AH560-1 RD255 560QJ R: FXD CAR 5600 +5% 1/4wW

R48 RCB-AH560-1 RD25S 5600QJ R: FXD CAR 5608 #5% !/4W

R49 RCB-AH560-1 RD25S 560§J R: FXD CAR 5608 +5% 1/4W

R50 RCB-AH270-1 RD25S 2700 R: FXD CAR 2708 +5% 1/4W

R51 RCB-AH1K-1 RD25S T1KQJ R: FXD CAR 1k@ +5% 1/4W

R52 RCB-AH560-1 RD25S 56063 R: FXD CAR 5600 +5% 1/4W

R53 RCB-AHB20-1 RD25S 820QJ R: FXD CAR B20Q1 +5% 1/4wW

R54 RCB-AH270-1 RD255 270QJ R: FXD CAR 270Q +5% !/4wW

R55 RCB-AH180-1 RD255 180LJ R: FXD CAR 180Q +5% 1/4W

RS56 RCB-AHB820-1 RD255 820QJ R: FXD CAR 8201 +3% 1/4wW

R57 RCB-AHB20-1 RD255 B200J R: FXD CAR 820Q +5% 1/4w

RS58 RCB-AH270-1 RD25S 27040 R: FXD CAR 2700 +5% 1/4W

R59 RCB-AH270-1 RD25S 2706J R: FXD CAR 2700 +5% 1/4W

R60 RCB-AH180-1 RD25S 1804J R: FXD CAR 1800 +5% 1/4W

R61 RCB-AH180-1 RD255 1804QJ R: FXD CAR 180G +5% 1/4W

R62 RCB-AH100-1 RD25S 1006 R: FXD CAR 1000 +5% 1/4W

R6J} RCB-AHB20-1 RD25S 8200J R: FXD CAR B200 +5% 1/4W

R64 RCB-AH3R9K-1 RD255 3.9KQJ R: FXD CAR 3.9kQ 45% 1/4w

R65 RCB-AH3IR9K-! RD255 3.9KQJ R: FXD CAR 3.9k +5% 1/4wW

10—6
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TR5821/22
MOTHER BOARD
BLG-010275

Parts No. | | neda Riken | mtr Stock No. Description
R66 RCB-AH33-1 RD25S 33w R: FXD CAR 330 +5% 1/4W
R67 RCB-AHL120-1 RD25S 12000 R: FXD CAR 1206 +5% 1/4W
R68 RCB-AH2ZR7K-1 RD25S 2.7KW R: FXD CAR 2.7kR :51 1/6W
R69 RCB-AHLOK-1 RD25S 10KRJ R: FXD CAR 10kR +5Z 1/4W
R70 RCB-AHICOK-1 RD25S 100K R: FXD CAR 100kl +5X 1/4wW
R71 RCB-AHI00K-1 RDZ55 100K& R: FXD CAR 100kQ +5X 1/4W
R72 Not assigned
R73 RVR-AK20-1 3321H-1-200 R: VAR CERMET 20§ +20% 1/2w
R74 RCB-AHI0K-1 RD255 10K R: FXD CAR 10kQ +51 1/4wW
R75 RCB-AHI00K-1 RD25S 100KQJ R: FXD CAR 100kQ #5% 1/4W
R76 RCB-AHIO0K-1] RD25S 100KRJ R: FXD CAR 100k@ +5% 1/4W
R77 Not assigned
R78 RVR-AK20-1 3321H-1-200 R: VAR CERMET 20Q 420X /W
R79 RVR-AK10K-1 3321H-1-103 R: VAR CERMET 10kf +20% 1/2W
RBO RVR-AKLOK-1 3321H-1-103 R: VAR CERMET 10kf +20% 1/2W
R81 RCB-AH820-] RD258 8206 R: FXD CAR B20Q +5% 1/4W
RB2 RCB-AH270-1 RD25S 270 R: FXD CAR 2708 :5! 1/6W
R83 RCB-AH180-1 RD255 1800 R: FXD CAR 180& +5% 1/4W
R84 RCB-AH33-1 RD255 33f) R: FXD CAR 330 +51 1/4W
R85 RCB-AH1 20-1 RD25S 12060 R: FXD CAR 120G +5% 1/4wW
R86 RCB-AH2R7K-1 RD255 2.7k R: FXD CAR 2.7kl :52 1/6wW
R87 RCB-AH270-1 RD25S 2706J R: FXD CAR 270G +51 1/4W
R88 RCB-AHIK-1 RD255 1KJ R: FXD CAR 1k +51 1/4W
RBY RCB-AH4RTK-] RD255 4.7K&J R: FXD CAR &4.7kQ 5% 1/4W
c91 CCK-AC4 700U25V-1 25VP4700 C: FXD ELECT 4700uF 25V
c92 CCK-AC1000U50V-1 50VP1000 : FXD ELECT 1000uF 50V
c93 CTA-AC4R7U25V~-1 242M2502-47 5M C: FXD ELECT TANTAL 4.7wF +201 25V
c94 CTA-AC2R2U35V-1 24 2MM3502-225M C: FXD ELECT TANTAL 2.2wF +20 35V
c95 CTA-AC4R7U25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7wF +201 25V
c96
thru CSM-ACROIUS0V-1 0.01UF 50wV C: FXD CER 0.0lwF +80, -202 50V
c98
c99 CTA-AC4R7U25V~-1 24MM2502-475M C: FXD ELECT TANTAL 4.7uF +20 25V
Cl00 CTA-ACRZ2U35V~1 242M3502-224M C: FXD ELECT TANTAL 0.22uF +201 35V
clol CTA-AC4RTU25V-1 24 M2502-475H C: FXD ELECT TANTAL 4.7uF +201 25V
cloz CTA-ACRIU35V-1 242M3502-104M C: FXD ELECT TANTAL O.luF +20% 35V
clo3 CSM-ACROLUS50V-1 0.01UF 50wV C: FXD CER 0.01wF +80, -20% 50V
cl04 Not assigned
Ccl05 Not assigned
Cl106 CSM-AC33P50V-1] 33PF 50wV C: FXD CER 33pF +10X 50V
cl07 CSM-ACRO1US50V-1 0.01UF 50wV C: FXD CER 0.0luF +80, -20% 50V
cl08 CTA-AELOULOV-] NP1OSTIO00 C: FXD ELECT TANTAL 10uwF 10V (Bipolar)
cl09 CCK-AALOULOV-1 10T10 C: FXD ELECT 10uF 10V
cllo CCK=-AALOULOV-1 10T10 C: FXD ELECT 10uF lOV
Ccll11 CTA-AEIOUlOV-1 NP10ST100 C: FXD ELECT TANTAL 10wF 10V (Bipolar)
Cll2 CCK-AAlOUlOV-1 10T10 C: FXD ELECT 10uF 1OV
cl13 CCK-AAlOUIOV=1 10T10 C: FXD ELECT 10uF 10V

BLG-UI0Z7S
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TR5821/22
MOTHER BOARD
BLG-010275

Takeda Riken e
rts No. Mfr Stock No. Description
Pa Stock No.
Cl14
thru CSM~ACRO1US0V-1 0.01UF 50WV C: FXD CER 0.01uF +80, -207%7 S0V
cl20
Li21 LCL-C00010-1 CSL0609-1B1K L: FXD Coil 180uH
R122 RCB-AG4R7K-1 RD12S 4., 7KJ R: FXD CAR 4.7kQ :51 1/8w
R123 RCB-AG4R7K-1 RD12S 4. 7Rud R: FXD CAR 4.7k} :51 1/8w
J127 JCB-ADO16PX01-1 PBRS-16P Connector
J128 JCP-ARD20JX01-1 1-163680-9 Connector (TR5822 only)
J129 JCR-AFO20PX01-1 HIF3F-20P-2.54DSA Connector
5136 KSP-000035-1 MPS-17 Push Button Switch
Cl41 CSM-AGRIUS50V-1 FD76AF1H1042Z C: FXD CER 0. 1uF +80, -20% S0V
cl4z CSM-ACRO1US0V-1 0.01UF 50wV C: FXD CER 0.01uF +80, -20% 50V
C143 CSM-ACRO1US0V-1 0.01UF 50wV C: FXD CER 0.01pF +BO, -20%Z 50V
R1&44 RCB-AH 10K-1 RD25S 10KuJ R: FXD CAR 10ku :52 1/4W
R145 RCB-AH 10K-1 RD25S8 10KiJ R: FXD CAR 10kQ :51 1/4w
JCI-AKO40JIX01-1 DILBQ4OP-101 1C Socket (for IC! to 1C3)
MBM-10372A-1 * Terminal
MBJ-18243B * Heat Sink A
MMX-181084A * Key Top B

10-8
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TR5823

MOTHER BOARD

BLG-010043

Parts No. | “hou k€N | Mir Stock No. Description
1cl SIT-15507-1 * IC: LSTI Counter Control Low Power
IC2 SIM-60114-1 * IC: CMOS LSI Scaler, Divider
& Register

1c3 SIM-9¢ 103-1 * 1C: 8-Bit Microprocessor

Ic4 SI1C-10131-1 MC1013'L 1C: Dual Type D Master-Slave
Flip-Flop

ICcS SIC-1662-1 MC1662L 1C: Quadruple 2-Input NOR Gate

Icé6 SHB-000373-1 * IC: Amplifier and Waveform shaping
circult

Ic? SHB-000373-1 * 1C Amp].fxer and Waveform shaping
circult

1c8 S1C-10107-1 MC10107L 1€ Traple 2-Input Exclusive
OR Exclusive NOR

1C9 SIT-7415132-! SN74LS 132N 1C: Quadruple 2-Input Positive
NAND Schmitt Trigeer

1C10 STIA-555-7 HA17555PS 1C: Timer

ct SIA-7912U0-5 UPC7912H TC: Voltage Regulator

1012 Not assigned

IC!3 SIT-74LS14-1 SN7L4LS 14N IC: Hex Schmitt-Trigger
Inverter Low Power

1C14 SIT-74LS00-1 SN74LSOON 1C: Quadruple 2-1nput
NAND Gate low Power

Q21

thru STP-2N2B894-1 IN2894 Transistor S! PNP

27

DI

thru SDS-15516-1 18516 Diode S1

D34

R&0 RCB-AH4RTK-1 RD25S 4. 7¥u) R: FXD CAR &4.7ki :SI 1/4W

R41 RCB-AH3I30-1 RD25S 330uJ R: FXD CAR 3304 +51 1/4w

R&42 RCB-AH10K-1 RD25S 10K R: FXD FAR 10kt :51 1/4wW

R43 RCB-AH120-1 RD255 120&) R: FXD CAR 1204 :52 1/4W

R&4 RCB-AH2RTK-1 RD255 2.7Kid R: FXD CAR 2.7k :‘I 174w

R4S RCB-AH33-1 RD25S 33QJ R: FXD CAR 33u +51 14w

R&6 RCB-AH560-1 RD25S 5604) R: FXD CAR 560U +5% 1/4W

R47 RCB-AH560-1 RD255 560uJ R: FXD CAR S604 +5% 1/4uW

R48 RCB-AHS560-1 RD25S 5604] R: FXD CAR 5504 :ﬁ! 174w

R49 RCB-AHS560-1 RD25S 560uJ R: FXD CAR 560u :‘I /4w

R50 RCB-AH270-1 RD25S 270u) R: FXD CAR 270k :52 Traw

R51 RCB-AHTK-! RD25S 1KuJ R: FXD CAR 'ku :ﬁ! 1/4W

R52 RCB-AH560-1 RD25S 560uJ] R: FXD CAR 560i +5% 1/4uW

K53 RCB-AHB20-1 RD25S 8200J R: FXD CAR B20u :52 174w

RS54 RCB-AH270-1 RD25S 270sJ R: FXD CAR 270u :SZ 1/4wW

R55 RCB-AH180-1 RD25S 1801) R: FXD CAR 1BOu :SI 174w

R56 RCB-AHB20-1 RD255 B20uJ R: FXD CAR 820i +51 1/L4W

RS57 RCB-AH820-1 RD25S B201J R: FXD CAR B20u :52 1 /4w

RS58 RCB-AH270-1 RD25S 270uJ R: FXD CAR 270« :31 1/4W

R5% RCB-AH270-1 RD25S 270Q) R: FXD CAR 2704 51 1/4W

R60 RCB-AH180-1 RD25S 180f) R: FXD CAR 180u :51 1/4W

R61 RCB-AH180-1 RD25S 180RQJ R: FXD CAR 180 571 1/4uW

RA2 RCB-AH100-1 RD25S 1004 R: FXD CAR 1004 :5! 1/ bW

BLG-010043
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TR5823

MOTHER BOARD

BLG-010043

10—-10

Parts No. | | aoaa Faen Mfr Stock No. Description
R63 RCB-AH820-1 RD25S 820fJ R: FXD CAR 820G +5% 1/4W
R64 RCB-AH3R9K-1 RD258 3.9Kf0 a:hrxn CAR 3.9Kkfc :52 1/4W
R65 RCB-AH3R9K-1 RD25S 3.9KfJ R: FXD CAR 3.9kQ +5% 1/4W
R66 RCB-AH33-1 RD258 33iJ R: FXD CAR 33& :5! 1/4W
R67 RCB-AH120-1 RD25S 12080 R: FXD CAR 120Q +5X 1/4W
R68 RCB-AHZR7K-1 RD25S 2.7KfJ R: FXD CAR 2.7ki :52 1/4wW
R69 RCB-AHIOK-1 RD255 10K§J R: FXD CAR 10k& +5% 1/4W
R70 RCB-AHI00K=-1 RD258 100KfJ R: FXD CAR 100k& +5% 1/4W
R71 RCB-AH100K-1 RD25S 100K&J R: FXD CAR 100k% _051 1/4W
R72 Not assigned
R73 .RVR-AKZO—I 3321H-1-200 R: VAR CERMET 204 :20! 1/2w
R74 RCB-AH10K-1 RD25S 10KSJ R: FXD CAR 10ki +5Z 1/4W
R75 RCB-AH100K-1 RD25S lOOKJ R: FXD CAR 100k :51 1/4wW
R76 RCB-AH100K-1 RD25S 100KJ R: FXD CAR 100kf1 #51 1/4w
R77 Not assigned
R78 RVR-AK20-1 3321H-1-200 R: VAR CERMET 20& +20% 1/2w
R79 RVR-AKIOK~-1 3321H-1-103 R: VAR CERMET 10kfi #2017 1/2W
R80 RVR-AK10K-1 3321H-1-103 R: VAR CERMET 10kt +20% 1/2w
R81 RCB-AH33-1 RD25S 33w R: FXD CAR 33& :51 1/4wW
R82 RCB-AH120-1 RD25S 120%J R: FXD CAR 120§ +5% 1/4wW
R83 RCB-AH2R7K-1 RD25S 2.7KSQ R: FXD CAR 2.7kf +5% 1/4W
R84 RCB-AHIK-1 RD25S 1K&J R: FXD CAR lkii :51 1/4W
R85 RCB-AH270-1 RD25S 2706 R: FXD CAR 2704 :5: 1/4w
c91 CCK-AC4700U25V-1 25VP4700 C: FXD ELECT 4700uF 25V
c92 CCK-ACI000U50V-1 50VP1000 C: FXD ELECT 1000uF 50V
c93 CTA-AC4RTU25V-1 2462M2502-475M C: FXD ELECT TANTAL &4.7uF +201 25V
co4 CTA-ACZR2U35V-1 242M3502-225M C: FXD ELECT TANTAL 2.2uF :201 3s5v
c9s CTA-AC4RTU25V-1 242M2502-475M C: FXD ELECT TANTAL &4.7uF +20% 25V
€96
é;;u CSM-ACROIUSOV-1 0.01UF 50wv C: FXD CER 0.01uF +80, -20X 50V
c99 CTA-AC4RTU25V-1 242M2502-475M C: FXD ELECT TANTAL &4.7uF +201 25V
clo0 CTA-ACR22U35V-1 242M3502-224M : FXD ELECT TANTAL 0.22uF +20% 35V
clol CTA-AC4RTU25V-1 242M2502-475M C: FXD ELECT TANTAL 4.7uF +20% 25V
cloz CTA-ACR1U35V-1 242M3502-104M : FXD ELECT TANTAL 0.lwF +20% 35V
Clo3
thru CSM-ACROIUSOV-1 0.01UF 50wV C: FXD CER 0.01uF +80, -202 50V
clo5
clo6 CSM-AC330P50V-1 330PF 50wV : FXD CER 330pF +10Z 50V
clo7 CSM-ACRO 1U5S0V-1 0.01UF 50wV C: FXD CER 0.01uF +80, -20X 50V
clos CTA-AE1QULOV~-] NP10ST100 C: FXD ELECT TANTAL 10uF 10V (Bipolar)
clo9 CCK-AAlOULOV-1 10110 : FXD ELECT 10uF 10V
clio CCK=AAlIOU1OV-] 10T10 : FXD ELECT 10wF 1OV
Cclil CTA-AElOULOV-1 NP1OSTI00 : FXD ELBECT TANTAL 10uF 10V (Bipolar)
Ccl12 CCK-AAlOULIOV-1 10T10 : FXD ELECT 10wF 10V
cii3 CCK-AAlOULOV-1 10T10 C: FXD ELECT 10wF 10V
Clls
thru CSM=ACROIUS0V-1] 0.0IUF 50wV C: FXD CER 0.0luF +80, -20% 50V
cl17
WO T



TR5823
MOTHER BOARD
BLG-010043

Parts No. Mfr Stock No. Description
Stock No.
cli8 CSM-AGR 1050v-1 FD76AF1H 1042 C: FXD CER O.1uF +BO, -20Z 50v
c119 CSHM-ACRO1US0OV-1 0.01UF 50WV C: FXD CER 0.01uF +80, -20% S0V
L2 LCL-C00010-1 CSLO609-1B1K L: FXD Coil 180uH
R124 RCB-AG4RTK -1 RD12S 4.7K4) R: FXD CAR &4, Tk :52 1/8wW
R125 RCB-AGARTK-1 RD12S &.7KR) R: FXD CAR 4.7kf2 :52 1/8W
J127 JCB-ADO16PX01-1 PBRS-16P Connec tor
J128 JCP-AR020JX01-1 1-163680-9 Connector
J129 JCR-AF020PX01-1 HIF3F=-20P-2,54DSA Connector
J130 JCP-AR020JX01-1 1-163680-9 Connector
J132 -
thru CSM-ACRO1US0V-1 0.01UF 50MV C: FXD CER 0.01uF +80,
-20% 50V
J134
S136 KSP-000035-1 MPS-17 Push Button Switch
Clal CSM-ACRO1US0V-1 0.01UF 50wV C: FXD CER 0.01uF +80, -201 50V
Cla? CSM-ACRO1US0V-1 0.01UF 50wV C: FXD CER 0.01uF +80, -20X S0V
JCI-AKO40IX01-1 DILBQ4LOP-10! IC Socket(for IC! to IC3)
MBM-10372A-1 * Terminal
MBJ-1B243B * Heat Sink
MMX-18108A * Key Top B

BLG-010043
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TR5821/22/23
OPERATION BOARD
BLF-010044

Parts No. | e e | Mir Stock No. Description
1c1 SIM-7218-1 1CM7218A IC: Display Driver
1c2 SIM-7218-1 1CM7218A IC: Display Driver
1c3 SIT-74LS148-1 SN74LS148N IC: 8-Line-to-3-Line Octal
Priority Encoder Low Power
D11
]t}l;;u NLD-000096-1 LNS 14GA Light Emitting Diode
D19
thr NLD-000010-1 PC34325Y Light Emitting Diode
D33 NLD-000111-1 AA34325 Light Emitting Diode
D34 NLD-000111-1 AA3G32S Light Emitting Diode (TR5823 only)
D35 NLD-000111-1 AA343325 Light Emitting Diode
D36
thru NLD-000010- 1 PG34325Y Light Emitting Diode
D4S
RS 1 RAY -AA10K4-1 TMR4-103 R: FXD COM 10k&
R52 RAY-AAlOK4-] TMR4-103 R: FXD COM 10k
RS3 RVR-CNIM-1 RVI6YN2 55 BIMi R: VAR WW 1M
RS4 RVR-CN10K-1 RV16YNZ 5SB10KK R: VAR WW 10k&
RSS RVR-CN10K-1 RVI6YN2SSB1OKL R: VAR WW 10kQ
R56 RCB-AG15K-1 RD12S 15K§J R: FXD CAR 15k& +5% 1/8W
R57 RCB-AG1 5K-1 RDI2S 15K R: FXD CAR 15k +5% 1/BW
RSB
thru RCB-AC] 00K-1 RDI2S 100KQI R: FXD CAR 100kSi +5% 1/8W
R60
R61 RCB-AGY 10K-1 RDI2S 910KEJ R: FXD CAR 910k& +5% 1/8W
R62 RCB-AG1OK-1 RD12S 10K R: FXD CAR 10k +51 1/8W
R63 RCB-AG1M-1 RD12S IMf : FXD CAR IMu +5% 1/8W
R64 RCB-ACLODK-1 RD125 100KSJ : FXD CAR 100K +5% 1/84
R6S RCB-AG9 10K-1 RD12S 910KSJ R: FXD CAR 910Kk& +5% 1/8W
R66 RCB-AG10K-1 RD125 10KSJ R: FXD CAR 10k +5% 1/8W
R67 RCB-AGIM-1 RDI2S IMSJ : FXD CAR IM& +5% 1/8W
R68 RCB-AG330-1 RDI12S 3308 : FXD CAR 3306 +5% 1/8W
R69 RCB-ACI -1 RDIZS 336 : FXD CAR 33 +5% 1/8W
f::“ CTA-ACLUSOV-4 TA-050TNIRO-P C: FXD ELECT TANTAL luF +100,
i -0% 50V
c74 CMC-AB2 20PR3K~4 DMIOD221J3 : FXD DIPPED MICA 220pF +51 300V
75 CHC-AB220PR3K-4 DMI0D221J3 C: FXD DIPPED MICA 220pF +5% 300V
c76 CSM-AC1PRSK-1 IPF 500wV C: FXD CER IpF +0.5pF 500V
c1? CSH-ACI IP5OV-1 3IPF S0WV C: FXD CER 33pF +10% 50V
c78 CSM-AC1PRSK-1 1BF 500WV Ct FXD CER IpF +0.5pF 500V
19 CSM-ACI IP5OV-1 IIPF S0WV C: FXD CER 33pF +10% 50V
€80 CFM-AHRIU250V-1 ECQ-E2104KS C: FXD Mylar 0.1uF +101 250V
c81 CFM-AHR 1U250V-1 ECQ-EZ104KS C: FXD Mylar O.1uF +10% 250V
82 CSM-AE1000PS0V- | FDS25LIH102K : FXD Laminated CER 1000pF +102 50V
83 €S4-AE1000P50V-1 FDS 2SL IH102K C: FXD Laminated CER 1000pF +10% 50V
591
thru KSP-000250-1 1KSRO01-00081-000 Push Button Switch
593
BLF-010044 172
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TR5821/22/23
OPERATION BOARD
BLF-010044

Parts No. | | geaa e | Mir Stock No. Description
594 KSP-000250-1 1KSROO 1-0008 1-000 Push Button Switch (TR5823 only)
595
thru KSP-000250-1 1KSR001-00081-000 Push Button Switch
597
s98
thru KSL-000410-1 SSAD42-19 Slide Switch
5100
S101
thru KSL-000340-1 SSA043-19 Slide Switch
S104
S105 KSL-000410-1 SSA042-19 Slide Switch
106 KSL-000410~-1 SSA04 2-19 Slide Switch (TR5823 only)
Ji11 DCB-RRO749X01-1 o Connector with Cable
Ji12 JCS-AZ023JX01-1 PCNS-23ST-1.27DS Connector
Ji13 JCP-AR020JX02-1 1-163681-9 Socket
Jil4 JCF-ABOO1JX13~1 BNC-R-PC-3 Connector
J115 JCF-ABOOLJX13-1 BNC-R-PC-3 Connector
Jl16 JCF-ABOO 1JX15-1 BNC-R(F)-PCl Connector (TR5823 only)

Ji17 Not assigned

JCI-AKO28JX01-1 DILBQ28P-101 1C Socket
Fl21 DFS-ACR125a-1 275.125 Fuse 0.125A Normal blow (TR5823 only)
CB126

Coaxial Cable (TR5823 omly)

BLF-01004% 272
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TR5821/22/23
DUMMY BOARD
BLB-010047

Takeda Riken i

Parts No. Stock No. Mfr Stock No. Description

IC1 SHB-00037 2-1 L4 IC: Hybrid Impedance Converter

1c2 SHB-00372-1 * IC: Hybrid Impedance Converter

RS RCB-AH39K-1 RD25S 39K J R: FXD CAR 39k +5X 1/4W

R6 RCB-AH39K-1 RD258 39K J R: FXD CAR 39k ST 1/4W

cll

thru CSM-ACROIUSOV-1 0.01UF 50wV C: FXD CER 0.01 F +80, -202 50V

cl4

Jz21 JCP-AR020PX03~1 1-164382-8 Connector

J22 JCP-ARO20PX01-1 1-163740-9 Connector

10—-14




TR5821/22/23

Xtal-1
BLB-010048

Takeda Riken ny
Parts No Mfr Stock No. Description
g Stock No. L
ICl SLA-7805L-6 UPC78L05 LC: Voltage Regulator
Q11
thru STN-25C1834-1 25C1834 Transistor SI NPN
Q13
D21 cUS-15953-1 15953 Diode SI
R31 RCB-AH22K-1 RD25S 22K$J R: FXD CAR 22kl +51 /4w
R32 RCB-AH33K-1 RD25S 33K R: FXD CAR 33kfi 5% 1/4W
R33 RCB-AHS60-1 RD255 5605 R: FXD CAR 5600 51 1/4W
R34 RCB-AH560-1 RD25S 5606 R: FXD CAR 5608 +5% 1/4W
R3S RCB-AH470-1 RD25S 47050 R: FXD CAR 470& +5% 1/4W
R36 RCB-AHSR6K-1 RD255 5.6KMJ R: FXD CAR 5.6kQ +51 1/4W
R37 RCB-AH270-1 RD25S 270 R: FXD CAR 2704 +5% 1/4W
R38 RCB-AHZR7K-1 RD25S 2.7KiJ R: FXD CAR 2.7ki +5 1/4W
R39 RCB-AHLK-1 RD25S 1K&W R: FXD CAR 1k@ #51 1/4W
R4O RCB-AH330-1 RD25S 330%J R: FXD CAR 330G +5% 1/4W
R&1 RCB-AH4RTK -1 RD25S 4. 7KiJ R: FXD CAR &4.7kf +5% 1/4W
R4 2 RCB-AH270-1 RD25S 27050 R: FXD CAR 270& +5% 1/4W
€51 CSM-ACRO 1U50V-1 0.01UF 50wV C: FXD CER 0.01uF +80, -20% 50V
cs2 CSM-ACRO1U50V-1 0.01UF 50WV C: FXD CER 0.0luF +80, -20% 50V
€53 CMC-AB100PR3K-4 DMIODL0O1J3 FXD DIPPED MICA 100pF +5% 300V
C54 CMC-ACS 10PR3K-2 DMIS5DS 1133 C: FXD DIPPED MICA S10pF #5I 300V
€55 CMC-ABJ JPR5K-4 DM10D330J5 C: FXD DIPPED MICA 33pF +5 500V
c56 .
thru CSH-ACRO LUS0V-1 0.01UF 50MV £z FAD GER 01w <80 20 0¥
c59
c60 CTM-AC20P-] ECV1ZW20X32 C: VAR CER 20pF
X71 DXD-00015 3-1 XU-060 Crystal
581 KSL-000410-1 SSA042-19 Slide switch
J9l JCP-AAOO06PX0 3-1 A-1306 Connector
J92 JCF-ABOO1JX13-1 BNC-R-PC-3 Connector

MKN-12024A=]

Spacer

BLB-010048 1/1
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TR5823
Xtal-2
BLB-010049

Takeda Riken

Parts No. Stock No. Mfr Stock No. Description

1Cl1 S1A-7805L-6 UPC78LOS IC: Voltage Regulator
1c2 SIA-7912U-5 UPC7912H IC: Voltage Regulator
Qll STN-25C1834-1 25C1834 Transistor SI NPN
Ql2 STN-25C1834-1 2SC1834 Transistor SI NPN
D21 SDS-15953-1 15953 Diode SI
R31 RCB-AH4T0-1 RD255 470fJ R: FXD CAR 4706 #51 1/4W
R32 RCB-AH270-1 RD255 270%J R: FXD CAR 2708 +52 1/4W
R33 RCB~-AHSR6K-1 RD258 5.6KJ R: FXD CAR 5.6k& +5% 1/4W
R34 RCB-AHIK-1 RD258 1KiJ R: FXD CAR lkf +51 1/4W
R35 RCB-AH4R7K-1 RD25S8 4.7KQJ R: FXD CAR 4.7kl +5% 1/4W
R36 RCB-AH270-1 RD25S 27050 R: FXD CAR 270§ +5% 1/4W
R37 RCB-AH2R7K-1 RD255 2.7K&J R: FXD CAR 2.7kl +5% 1/4W
R38 RCB-AH330-1 RD25S8 3306 R: FXD CAR 3304 :51 1/4W
R39 RVR-ADIOK-1 RJ20P 1 0Kl R: VAR CERMET 10kl
cs1 CTA-AC2USOV-4 TA-050TNIRO-P C: FXD ELECT TANTAL

1uF +100, -0 50V
€52
thru CSM-ACROIU50V-1 0.01UF 50WV C: FXD CER 0.01uF +80, -20X S0V
C56
X71 DXC-00566-1 * Crystal
s81 KSL-000410-1 SSAD4 71L9 Slide Switch
J91 JCP-AAO6PX03~1 A-1306 Connector
J92 JCF-ABOO1JX13-1 BNC-R-PC-3 Connector
J93 JCI-AS005JX01-1 5X-203 Socket
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TR5823
INPUT C

BLC-010050

Parts No. T'sl :t!ock“ 'n';e" Mir Stock No. Description
1cl DHB-000330-1 * I1C: Hybrid 20dB Attenuator
1c2 SHB-000374~1 * 1C: Hybrid High Frequency Amplifier
IC3 SIC-8786-! SPB786B 1C: High-Speed Scaler
1C&4 S1C-10174-2 HD 10174 1C: Dual 4 to 1 Multiplexer
1C5 Not assigned
1Cé SIA-747C-8 HA17458P IC: Dual Operational Amplifier
1c? SIT-741L514-1 SN74LLS 14N IC: Hex Schmitt-Trigger
Inverter Low Power
1C8 Not assigned
1Cc9 SIA-79120-5 UPC7912H 1C: Voltage Regulator
D17
thru SDS-18953-1 15953 Diode SI
D20
R21 RCB-AKS51-1 RD50S 514l R: FXD CAR 51u :5! 1/2w
R22 RCB-AH12K-1 RD25S8 12K R: FXD CAR 12ki +51 1/4w
R23 RCB-AH270K-1 RD255 270K R: FXD CAR 270ku :5: 1/4W
R24 Not assigned
R25 RCB-AH39K-1 RD25S 39KaJ R: FXD CAR 39ku :51 1/6wW
R26 RCB-AH220-1 RD25S8 2208 R: FXD CAR 220Q +51 1/4w
R27 RVR-CD IK-2 3321N-1-102 R: VAR CERMET 2000 +20% 1/2W
R28 RCB-AH39K-1 RD255 39Ku) R: FXD CAR 39 :51 1/4W
R29 RCB-AH220-1 RD25S 220 R: FXD CAR 220 :5! 1/4w
R30 RVR-CDIK-2 3321N-1-102 R: VAR CERMET 2008 :202 172w
R RCB-AHIK-1 RD25S TkizJ R: FXD CAR 'kfl :51 174w
R32 RCB-AHIK-1 RD255 1K) R: FXD CAR lkfd 451 1/4wW
R13 RCB-AHIRSK-1 RD25S 1.5KQJ R: FXD CAR 1.5kQ :51 1/4wW
R34 RCB-AH!K-1 RD25S5 1KuJ R: FXD CAR lk@ +5% 1/4W
R15 RCB-AHS560-1 RD25S 5600J R: FXD CAR 560 :SZ 174w
R36 RCB-AH560-1 RD25S 56040) R: FXD CAR 560U +5T 1/4W
R37 RCB-AH!180-1 RD25S 180iJ R: FXD CAR 180w +5T 1/4W
R38 RCB-AH270-1 RD25S 270uJ R: FXD CAR 2704 +5% 1/4W
R39 RCB-AH820-1 RD25S 820uJ R FXD CAR B20u :5! 1/4W
R40
thru Not assigned
R42
R&3 RCB-AH1BK-1 RD25S 18KidJ R: FXD CAR 1Bk :5! 1/4W
R&4 RCB-AHBR2K-1 RD25S 8. 2K R: FXD CAR 8.2ku :52 1/4w
R4S RCB-AH68-1 RD25S5 68uJ R: FXD CAR 68u :51 116w
c51
thru CCP-ACRO1US0V-1 C35AF1H1032 C: FXD CHIP 0.01uF +80, -20% 50V
c58
Cc59 CSM-ACRO1USOV-1 0.01UF 50wV C: FXD CER 0.01uF +B0, -20% 50V
c60 CSM-ACRO1US50V-1 0.01UF 50WV C: FXD CER 0.01F +B0, -20% 50V
c61 CCP-ACRO1US0V-2 CI5AF IH1032 C: FXD CHIP 0.0'uF +B0, -20% S0V
c62 Not assigned
Cc61 CTA-AC4RTU25V-1 262M2502-475M C: FXD ELECT TANTAl &.7uF :ZOZ 25v
Ch4 CTA-AC4RTU25V-1 262M2502-475M C: FXD ELECT TANTAL 4.7uF +20X 25v
co5 CSM-ACRO1U50V-1 0.01UF 50wWv C: FXD CER 0.01pF +B80, -20% 50V
c66 CCP-ACROTUS50V-2 C3ISAFIH1032 C: FXD CHIP 0.01uF +80, -201 50V

BLC-010050 1/2
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TR5823
INPUT C
BLC-010050

Takeda Riken .

Parts No. Stock No Mfr Stock No. Description

L71

thru L: FXD Coil Pattern

L73

J75 JCF-AC001JX04~1 UM-R-PC Connector

J76 JCP-ARO20PX01-1 1-163740-9 Connector

K81 KRL-000441-1 DX2-5V(AE7029) Re lay

BLC-010050 2/2
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TR5822/23
BCD OUTPUT
BLF-010051

Vkwde: Fosrt Mfr Stock No Description
Parts No. | stock No. '
1Cl SIM-402701 TC4027BP IC: Dual J-K Master-Slave
Flip-Flop
1C2 SIM-4001-1 TC4001BP I1C:Quad 2-Input NOR Gate
1c3 SIM-4045-1 TC4049BP IC: Hex Buffer/Converter
Inverting Type
1C4 SIM-4528-1 TC4528BP IC: Dual Monostable Multivibrator
IC5 SIM-4050-1 TC40O50BP IC: Hex Buffet.{Converter
NON- Inverting Type
1C6 SIM-4072-1 TC407 2BP IC: Dual 4 Input Positive OR Gate
1c7 SIM-4015-1 TC4015BP IC: Dual 4-Stage Static
Shift Register
1c8 SIM-4015-1 TC4015BP IC: Dual 4-Stage Static
Shift Register
1c9 SIM-4049-1 TC4049BP IC: Hex Buffer/Converter
Inverting Type
1€10 SIM-4015~-1 TC4015BP IC: Dual 4-Stage Static
Shift Register
ICll
;2:’\; SIT-74LS04-1 SN74L SO4N 1C: Hex Inverter Low Power
ICls SIM-4015-1 TC4015BP IC: Dual 4-Stage Static
shift Register
1C15 SIT-74LS04-1 SN74LSO4N IC: Hex lnverter Low Power
I1Clé SMB-745188-4 IM56 00CPE IC: 256-Bit ROM
I1C17 SIT-74LS04-1 SN74LSO4N IC: Hex Inverter Low Power
1C18 SIM-4015-1 TC4O15BP ID: Dual 4-Stage Static
Shift Register
1C19 SIT-74LS04-1 SN74LSO4N IC: Hex Inverter Low Power
1C20 SIM-4015-1 TC4015BP 1C: Dual 4-Stage Static
Shift Register
1c21 SIT-74LS04-1 SN74LSO4N IC: Hex lnverter Low Power
1C22 SIM-4011-1 TC4011BP IC: Quad 2-Input NAND Gate
1C23 SIM-4528-1 TC4528BP 1C: Dual Monostable Multivibrator
1C24 SIM-4017~1 TC4017BP IC: Decade Counter/Divider
Q31 SIN-2SC1834-1 25C1834 Transistor SI NPN
R4 RCB-AH3I3K-1 RD255 33K R: FXD CAR 33k :SZ 1/6wW
R&42 RCB-AH33K-1 RD25S 33K R: FXD CAR 33k +51 1/4W
R&3 Not assigned
Ré44 RCB-AHIOK-1 RD255 10K§J R: FXD CAR 10k :51 1/4W
R45 RCB-AHIOK=1 RD255 10K R: FXD CAR 10kft +51 1/4w
R46 RCB-AHL TK-1 RD25S 47K R: FXD CAR 47kG +51 /4w
R&47 RCB-AH1K-1 RD25S IK§J R: FXD CAR lkfi :Sz 1/4W
R4S
thru RCB-AH10K-] RD255 10KRJ R: FXD CAR 10k& :51 1/ 4w
R53
R5& RAY -AA1 OK6-1 TMR6-103 : FXD COM 10k&
R55 RCB-AH33K-] RD25S 33KfJ : FXD CAR 33k +5% 1/4W
cé1l CSM-ACRO47USOV-] 0.047TUF 50WV : FXD CER 0.047uF +B0, -20% 50V
c62 CSM=-ACIO00P50V-1 0.001UF 50wV : FXD CER 0.001uF +80, -20Z S0V
c63 CTA-AC4RTU25V-1 242M2502-475M : FXD ELECT TANTAL 4.7uF +201 25V
Cé4 CSM=-AC220P50V-1 220PF 50wV : FXD CER 220pF +10X 50V
c65 CSM=-ACROIU50V-1 0.01UF 50wV C: FXD CER 0.01uF +80, -202 SOV

BLF-0T0051 172
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TR5822/23

BCD OUTPUT

BLF-010051

JC1-ADO16JX01-2

DL2-16A

Takeda Riken
Parts No Stock No. Mfr Stock No. Description
c66
thru CTA-AC4RTU25V-1 2642M2502-475M C: FXD ELECT TANTAL 4.7uF +201 25V
Cc69
c70 CSM-ACRO4TUSOV-1 0.047UF 50WV C: FXD CER 0.047uF +80, -20% 50V
Jgl JCP-ARQ20PX0D1-1 1-163740-9 Connector
J82 JCR-AFO50PX02-1 HIF3-50P-2.54DS Connector
J83 DCB-RR0O739X01-1 * Connector with Cable

IC Socket

10-20
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TR5822/23
GPIB

BLF-010052

Parts No. Stock N Mfr Stock No. Description
1cl SIT-74LS123-1 SN74LS123N IC: Dual Retriggerable Monostable
Multivibrator with
Clear Low Power
1C2 SIM-SMB530-1 SM8530B IC: C MOS IEC Interface Adapter
13 SIT-T4LST4-1 SN74LST4N 1C: Dual D-Type Edge-Triggered
Flip-Flop Low Power
1C4 SIT-74LS04~1 SN74LSO4N 1C: Hex Inverter Low Power
1C5 SIT-74LS05-1 SN74LSO5N 1C: Hex Inverter with Open-—
Collector Output Low Power
1Cé S1T-74LS125-1 SNT4LSI25N 1C: Quadruple bus Buffer gate with
three-state output Low Power
1c?
thru S1T-3441-1 MC3441AP IC: Quad Interface bus Transceiver
1c9
1€10 SIT-74LS20-1 SN74LS20N 1C: Dual 4~1Input NAND Cate
Low Power
1Cl1 SIT-74LS10-1 SN74LSION IC: Triple 3~Input NAND Gate
Low Power
1cl2 SIT-74LS73-1 SN74LS73N IC: Dual J-K Master-Slave
Flip Flop Low Power
1Cl13 SIT-74L504-1 SN74LSO4N 1C: Hex Inverter Low Power
1Cl&
thru SIT-3441-1 MCIL41AP 1C: Quad Interface bus Transceiver
1Cl6
Ic17 SIT-74L 500~ SN74L SOON 1C: Quadruple 2-Input
NAND Cate Low Power
1C18 S1T-74L800-1 SN74LSOON 1C: Quadruple 2-Input
NAND Cate Low Power
1Cl19 SMM-38P70~1 MK38P70 IC: 8-Bit l-chip CPU
1C20 SMM-2716-2 L 1C: 16K Bit Memory
1c21 S1T-74L827-1 SN74LS27N IC: Triple 3-Input Positive-
NOR Gate Low Power
R26 RCB-AHIOK-1] RD25S 10K§J : FXD CAR lOk§ :51 1/6W
R27 RCB-AH10K-1 RD25S 10K&J : FXD CAR 10kf2 +5% 1/4W
R28 RAY-AA]OK4-1 TMR 4-103 : FXD COM 10ku
R29 RAY ~AA | OK4- ] TMR 4-103 R: FXD COM 10kf2
R30 RCB-AHIO0K =1 RD255 10Kf R: FXD CAR 10k :51 1/4W
R31 RCB-AHL0K-] RD2558 10K{J R: FXD CAR 10kfi +5% 1/4W
c3é6 CMC-AB2 2PR3IK-4 DM10D220J3 C: FXD DIPPED MICA 22pF :51 joov
c3r7 CMC~AB22PR3K-4 DM10OD220J 3 : FXD DIPPED MICA 22pF #51 300V
cis CSM-AC220P50V-1 220PF 50WV : FXD CER 220pF +10Z 50V
€39 CTA-AC4RTU25V-1 242M2502-475M : FXD ELECT TANTAL &4.TuF +201 25V
€40 CSM-ACRO LUSOV-1 0.01UF 50WV C: FXD CER 0.0luF +80, -201 50V
C4l CSM-ACROIUSOV-1 0.0IUF 50wV C: FXD CER 0.0luF +80, -202 50V
Ca2 CTA-ACIUSOV-4 TA-050TNIRO-P C: FXD ELECT TANTAL 1uwF +100,
-02 50v
C43 CTA-ACIUSOV-4 TA-050TNIRO-P C: FXD ELECT TANTAL luF +100,
-0% 0V
C44 CSM-ACRO 1US0V-] 0.01UF 50wV C: FXD CER 0.0luwF +80, -202 50V
L51 LCL-C00010-1 CSLO609-181K L: FXD Coil 180uH
J56 JCP-ARO20PX01-1 1-163740-9 Connector
J57 JCR-ABO26PX0 1-1 HIF3~26P-2.54DS Connector

BLF-010052 172
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TR5822/23
GPIB
BLF-010052

Takeda Riken
Parts No Stock No. Mfr Stock No. Description
J58 DCB-RRO740X0 1B-1 * Connector with Cable
J59 Not assigned
J60 JCI-AHO14JX01~-1 514-AG7D Socket
566 KSA-000267-1 435166-1 Switch
X71 DXD-000137-1 XU-253.5MHZS Crystal
2492181
JCI-AKD40JXO01-1 DILBQ4OP-101 IC Socket
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TR5822/23
D/A CONVERTER
BLF-010053

Takeda Riken .
Parts No. Stock No. Mfr Stock No. Description
Icl SIM-4027-1 TC4027BP IC: Dual J-K Master-Slave
Flip-Flop
1c2 SIM-4001-1 TC400 1BP IC: Quad 2-Input NOR Cate
Ic3 SIM=-4049-1 TC4049BP I1C: Hex Buffer/Converter
Inverting Type
1C4 SIM-4050-1 TC4050BP 1C: Hex Buffer/Converter
NON-Inverting type
1C5 SIM=-4072~1 TC407 2BP IC: Dual &4-Input Positive OR Cate
1cé SIM-4035-1 TC4035BP IC: 4-Bit Parallel IN/
Parallel OUT Shift Register
ic? SIM-40]5-] TC4015BP IC: Dual 4-Stage Static
Shift Register
1c8 SIM-4035-1 TC4035BP IC: 4-Bit Parallel IN/
Parallel OUT Shift Register
1c9 SIM-4015-1 TC4O015BP IC: Dual 4-Stage Static
Shift Register
1Cl10 SIM-4528-1 TC4528BP 1C: Dual Monostable Multivibrator
IC11 SIM-4015-1 TC4035BP 1C: 4-Bit Parallel IN/
Parallel OUT Shift Register
ICl2 SIM-4035-1 TC4035BP 1C: 4-Bit Parallel IN/
Parallel OUT Shift Register
IC13 SIA-563B-2 AD56 3JD/BCD 1C: Low Cost 10-Bit Momolithic
D/A Converter
ICl4 S1A-301A-1 LM301A 1C: Operational Amplifier
IC15 SIM-4035-1 TC4035BP IC: 4-Bit Parallel IN/
Parallel OUT Shift Register
1Clé SIM-4017-1 TC4017BP IC: Decade Counter Divider
D21 SDZ-W050-1 wz-050 Zener Diode
R3l RCB-AH22-1 RD25S 2263 R: FXD CAR 224 +51 1/4W
R32 RVR-CD20K-1 RJI6X20KH R: VAR CERMET 20kfi
R33 RCB-AH33K-1 RD25S 33KiJ R: FXD CAR 33kk +51 1/6wW
R34 RCB- AHIM-1 RD25S 1MRJ R: FXD CAR IMR +52 1/4W
R35 RCB-AH560-1 RD25S 56064 R: FXD CAR 560G +51 1/4W
R36 RCB-AHIK-1 RD25S K& R: FXD CAR Ik 452 1/4W
R37 RCB-AH6RBK - | RD25S 6.8kfJ R: FXD CAR 6.BkQ +5% 1/4W
R38 RVR-CDS00~-1 RJ6X500K R: VAR CERMET 500&
R39 RCB-AH470-1 RD25S5 4705 R: FXD CAR 4706 +51 1/4W
Cé41l CSM-AC100P50V-1 100PF 50wV C: FXD CER 100pF +10X 50V
C42 CSM-ACRO 1USOV-1 0.01UF 50WV C: FXD CER 0.0lwF +80, -20X 50V
C43 CSM-ACRIU25V-1 0.1UF 25wV C: FXD CER O.1wF +80, -20X 25V
Cé4 CSM-ACRO 1USOV-1 0.01UF 50WV C: FXD CER 0.01wF +80, -20X 50V
C45 CSM-AC33P50V-] 33PF 50wV C: FXD CER 33pF _:102 sov
C46 CSM-ACRO 1U50V-1 0.01UF 50wV C: FXD CER 0.0luF +80, -201 50V
c4?
é:;u CTA-AC4RIU25V=1 242M2502-475M C: FXD ELECT TANTAL 4.7uF #201 25V
J61 JCP-ARO20PX01-1 1-163740-9 Connector
J62 ITE-AAOO1JXO02-1 * Binding Post
J63 JTB-AAOOLJXO01-1 ~ Binding Post

BLF-010053 1/1
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TR1644
SCHEMATIC SECTION

Takeda Riken
Parts No. Stock No Mfr Stock No. Description
Dl NLD-000111-1 AA34L328 Light Emitting Diode
D2
thru NLD-000010-1 PG34328Y Light Emitting Diode
D6
Ji1 JCS-AZ023JX01-1 PCN5-23ST-1.27DS Connector
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TR5821/22/23
MECHANICAL PARTS LIST
FRAME & CABINET

Fig. &

INDEX No. Stock No. Description Qty

10-1 1 MMX-18228A CABINET, top 1
2 MEE-18284A CABINET, bottom 1
3 MNS-18929B LABEL, caution 1
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TR5821/22/23

MECHANICAL PARTS LIST
FRONT PANEL ASSEMBLY

I:égi :0. Stock No. Description Qty
10-2 1 MNS-18235A00 1A PLATE, front panel (TR5821/22) 1
MNS-18234A001C PLATE, front panel (TR5823) 1

2 MEE-18282A PANEL, front 1

3 MNS-18252A PLATE, name (TR5821) 1
MNS-18253A PLATE, name (TR5822) 1
MNS-18254A PLATE, name (TR5823) 1

4 MNS-12367A CAP, knob 3

5 MMX-10463A KNOB 3

6 BLF-0 10044 CIRCUIT BOARD, operation 1

7 MPX-18247A SHEET, display 1

8 MBN-18639A CASE, shield 1

9 MBN-18640C COVER, shield 1

10 BLB-010047 CIRCUIT BOARD, dummy 1

11 BLG-010275 CIRCUIT BOARD, mother (TR5821/22) 1
BLG-010043 CIRCUIT BOARD, mother (TR5823) 1
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TR5821

MECHANICAL PARTS LIST
REAR PANEL ASSEMBLY

1:;)%( ;o. Stock No. Description Qty

10-3 1 DFH-000192-1 HOLDER, fuse 1
2 DNF-000207-1 FILTER noise 1
3 MNS-105284 PLATE, serial no. !
4 SDS-RB402-2 DIODE 2
5 BLB-0 10048 CIRCUIT BOARD, Xtal-1 1
6 SIA-7805U-5 REGULATOR 1IC 2
7 LTP-000377-1 TRANSFORMER 1
8 MBS-19597A00 1A-1 CHASSIS 1
9 YEE-000376-1 BUSHING 1
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TR5822/23

MECHANICAL PARTS LIST
REAR PANEL ASSEMBLY

BLB-0 10049
MBS-18239A00 1A
MBS-18238A00 1A
MBS-18237A001A
MKX-18242A

CIRCUIT BOARD Xtal-2 (TR5823)
BCD OUTPUT connector

D/A CONVERTER connector
GPIB connector

HOLDER, connector

I:;gi :0- Stock No. Description Qty

10-4 1 DFH-000192-1 HOLDER, fuse 1
2 DNF-000207-1 FILTER, noise 1
3 MHA-18642A HEAT SINK 1
4 MNS-10528A PLATE, serial no. 1
5 SIA-7805U-5 REGULATOR IC 1
6 MBT-18308A PANEL, blank 1
7 SDS-RB402-2 DIODE 2
8 BLB-010048 CIRCUIT BOARD, Xtal-1 1
9 LTP-000377-1 TRANSFORMER 1
10 MBS-18232C001B CHASSIS 1
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CIRCUIT
BOARDS,
OPTION

SCREW M3x8

~——— CLAMP, nylon

¥ YEE-000289
2 .o \e\

Fig. 10—-1
TR5821/22/23

MECHANICAL PARTS
FRAME & CABINET
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COVER, shield

(8) CASE, shield

Fig. 10-2
TR5821/22/23
MECHANICAL PARTS
FRONT PANEL ASSEMBLY

front panel

PLATE,
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/—@ TRANSFORMER

serial no.

Fig. 10=3

TR5821

MECHANICAL PARTS
REAR PANEL ASSEMBLY
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(3) TRANSFORMER —

SCREW
M26x 8B

|
(2) Bco outPUT

HOLDER,
connector

SCREW
M4 x 8
|
HEAT SINK

Fig. 10-4

TR5822/23
MECHANICAL PARTS
REAR PANEL ASSEMBLY
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Rackmounting -g”f

For installation with the TR1644

Dimensions of panel (1)

For installation without the TR1644

f— oy =
2L 238 2
Dimensions of chassis (2)
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| 1 @ = 0D -
v, 290 h ~
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1 , All dimensions in mm
Rk 3
‘ | B
1 ' Name Stock No. A B C D
L w3 in
| " | | Panel t set
: b J ‘ anel mount se
Lm F 120 A02006
L JTt ) N (@+@+@)
330 4-M4 NUT A02407
' Rackmounting panel
| % (EIA specifications) A02408 89 | 132 | 458 | 482
 |a (with the TR1644)
| | A02208
o : Rackmounting panel
— L (JIS specifications) A02209 180 | 149 | 456 | 460
2. 2 (with the TR1644)
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SECTION 11
PARTS LOCATIONS AND
CIRCUIT DIAGRAMS

Parts Locations and Circuit Diagrams
Schematic Section

BLG-010275 Mother Board (TR5821/22)
BLG-010043 Mother Board (TR5823)
BLF-010044 Operation Board
BLB-010047 Dummy Board

BLB-010048 Xtal-1

BLB-010049 Xtal-2 (TR5823)
BLB-010050 Input C (TR5823)
BLF-010051 BCD Output (TR5822/23)
BLF-010052 GPIB (TR5822/23)
BLF-010053 D/A Converter (TR5822/23)

11-5

11-7

11-9

11-11
11-13
11-15
11-17
11-19
11-21
11-23
11-25
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Fig. 11-1 Top view of TR5821/5822
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Fig. 11-2 Top view of TR5823
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Fig. 11-3 Locations & diagram, chassis section
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MOTHER BOARD
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Fig. 11-4 Locations & diagram, BLG-010275
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DUMMY BOARD

Locations & diagram, BLB-010047

Fig. 11-7

11-12



-_?G'--

+5V |
[ ]
2 1“4 Rerp
siGB M2 L 4 28 N B
REF B (- N2 B '
5 3 q I
8 6] Lcn L ew
J‘;aom Io.om ]
'
I 2 78 REFA
SIG A O L4 A S5 IN A
REF A O sjic1 0 LB
: : 60 -12v
OQWJ: ;EaMp
Y RE, 232k - %
R K
— AV !A'A'A'39 -A
MKT MKT
ANS ANS
ATT ATT
SLP 8 SLP B
SLP A SLP A
AUTO B AUTO B
AUTO A AUTO A
RMT IND RMT IND
GND GND
122
TR5821 / 5822/5823

0056204 - 004 - A
0070204 - 004 - A
0057204 - 004 - A

DUMMY BOARD
BLB -010047

11-13



Xtal-1

11-14

¥

ke €

41.

e

:
i
a
<

-
-+

Fig. 11-8 Locations & diagram, BLB-010048




0.1us

3v

0.1us

Oms

TR5820 /5821/5822 /5823
Xtal-1

ov
0.\ us
N
1C1
12v
0V
N dzL -M- B
STD GND +vs
0067204-005— A
0056204 -005—~A
0070204 - 005 - A

0057204 - 005 - A

BLB - 010048

11-15
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Fig. 11-9  Locations & diagram, BLB-010049
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APPENDIX A

TABLE OF SIGNALS

Signal Meaning Explanation
ANS Automatic Noise Rejects superimposed harmonic noise
Suppressor

ATT attenuator Attenuates the incoming signal amplitude by a factor of
10 or 100

CLK clock Clock to control LS180-SS (connected to NX)

CLS closure Command signal to close the gate

CNT count Counting signal from INPUT C board to mother board

DB data bus 4-bit data bus

DIV divider

DRST divider reset

ERST external reset Reset for the peripheral circuits of LS|

EVL envelope Envelope signal for input C burst

EXI external input Data input to extend the digits for LSI

EXG external gate High-speed gate signal for LSI

FLT filter Low-pass filter to reject noise on low-frequency
measurement

HV high voltage High-voltage signal for TR5820

INA Input A

INB Input B

IND indicator Blinks to indicate the triggered state

INH inhibit Panel switch operation inhibited (remote)

LCRY log carry Carry signal to control logarithmic signal

LOG logarithmic signal 10" period signal (to generate gate time)

MKSP mask stop Indicates termination of masking

MKT masking time Mask time signal (by charging C-R)

MKST mask start Indicates start of masking

NX 2" of STD Clock to control LSI8B0-SS

OFW overflow Condition in excess of the display capacity

REF reference DC voltage as a standard for incoming signal

REFA reference A DC voltage as a standard for INPUT A

REFB | reference B DC voltage as a standard for INPUT B

REM remote Remotely controlled state via GPIB-compatible
external controller

RTL return line Signal connected to panel switch

SCA scaler

SCL scan line Panel switch read signal




Signal Meaning Explanation

SEL select Selection of data on the data bus: address (low) or
data (high)

SLPA slope A Triggers on the leading and trailing edges in the input A
measurement

SLPB slope B Triggers on the leading and trailing edges in the Input B
measurement

SRST scaler reset Reset signal output terminal for scaler

STA start

STP stop

STD standard

STR strobe Strobe signal for data bus

STRB strobe Strobe signal for display data

XTL crystal Internal time base for LS| connected to coil




APPENDIX B
GLOSSARY

Acquisition Time

Acquisition time means the time from counter resetting to the start of
counter operation. The acquisition time of ordinary counters is virtually
zero, whereas microwave-band counters require a certain acquisition time.
For the TR5200 series counters of Takeda Riken, the acquisition time refers
to the time required until the internal oscillator is phase locked to the input
signal.

ALC (Automatic Level Control)

A function to detect and correct the DC fluctuation in the circuit caused by
temperature drift from the input terminal to the output of the wide-band
amplifier.

ANS (Automatic Noise Suppressor)

Takeda Riken’s patented technique.
A circuit that automatically suppresses the noise riding on the signal to be
measured.

Automatic Filter

Cutoff frequency is automatically selected according to the incoming fre-
quency to eliminate random noise or noise added on the input signal, thereby
preventing errors associated with noise. Automatic filter makes up for the
disadvantages that the ANS capability contributes little to the suppression of
random noise, impulse noise or noise larger than the signal of interest while
it serves well for suppression of the superimposed noise.

Automatic Trigger Setting

Trigger level setting is quite difficult and bothersome when the signal to be
measured is small. This setting operation is simplified by the automatic
trigger setting. Trigger level is automatically set at the 50% level between
the maximum and minimum peaks of the input signal. This capability
facilitates the trigger level setting on the pulsed signal with the offset voltage
or of different duty cycles, and minimizes false counting.



Averaging

Two circuit methods are usually used for averaging in electronic counters.
One is used in the time interval measurement to count each time interval
with the counting circuit and accummulate. Let N be the number of mea-
surements, and *1 count/a/N is part of measurement precision. The other
method is the one used in period measurement to form a gate with the
period signal to be measured to measure the gate time with the internal
time base. One factor of measurement precision is £1 count/N. Both averag-
ing methods are used to enhance measurement precision of electronic coun-
ters; however, the inherent error factors inside the instrument (propagation
delay time difference, Schmitt trigger circuit hysteresis band) cannot be
improved. Therefore, the upper limit of the number of effective measure-
ments accrues. In using the averaging function, the £1 count error must be
guaranteed to occur at random. A counter usually sends the signal to be
measured to the counter gate circuit completely asynchronous with the
internal time base and the error can be regarded to occur at random.

Bandwidth

For electronic counters, noise is a cause of counting errors and must be con-

sidered in relation to sensitivity.

The bandwidth switch is used to remove the high-frequency component
(see figure below) with a low-pass filter of 10 MHz, 5 MHz, etc. This func-
tion is useful in measurement of oscillation and multiplied waves in a multi-

plier circuit.

A A AAA

\ / Fundamental wave

x5 multiplier +
Fundamental wave

COM-SEP Switch

A switch to be selected to suit the signal to be measured in time interval
measurement. When this switch is set to COM., the start and stop signals
are internally connected enabling a time interval measurement on a single
signal. SEP. switch separates the start and stop signals, requiring the two
signals, of start and stop, to be measured. (COM: Common; SEP: Separate)
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Counting Resolution

The least significant digit on the readout. Counting resolution differs with
gate time. At a gate time of 1 second, the resolution is 1 Hz with a typical
counter.

Direct Counting

The direct counting is the most fundamental method to measure the frequen-
cy. (See the figure below.) This scheme is widely used from the audio fre-
quency band to the UHF band. In the direct counting method, the upper
limit of frequency measurement is determined by the gate time and the
frequency resolution. Enhancement of the performance of the semiconduc-
tor devices and advanced circuit board technology have realized a counter of
1 GHz utilizing the direct counting techniques.

Gate

Measurement input o-
Time base o

Counting circuit

Expanding Reciprocal Method

The method used by electronic counters to measure a period, execute inverse
calculation (1/period), and display the frequency is called the reciprocal
method.

The main feature of this method is that, in period measurement, it enables
frequency measurement of high-resolution and high-precision up to the order
of the internal time base. For example, let the time base be 100 x 10™s, then
7-digit display is always possible when a frequency (10 MHz or less) is mea-
sured at a gate time of 1 second. To obtain a 10-digit display at a gate time of
1 second with this method, the internal time base must be 100 x 107'%s
(equivalent to 10 GHz). To realize a 10 GHz time base, the time expander
method is used together with the reciprocal method, thus enabling a high-
resolution high-precision frequency measurement. This method is called the
expanding reciprocal method. (* See Time Expander Method.)

Gate Time

The time during which a counter measures the input signal. During this time,
the GATE lamp usually goes on to notify the user that the input signal is
being measured.



Input Coupling

There are two input coupling methods: the AC coupling that cuts out the
DC input signal and passes the AC component alone, and the DC coupling
to measure low frequencies.

Masking

With a masking function, regardless of the magnitude of noise, desired signal
alone is made available by inhibiting for a required period of time the wave-
shaped output. By adjusting the masking time, this function makes possible
the measurements of the signal in noise including a chattering noise or the

modulated wave signal.

Oven Lamp

A lamp that indicates activation of the crystal-oven heater and the internal
reference circuit when the counter is connected to the AC power source

regardless of the POWER switch operation.

Prescaler

The prescaler divides the input frequencies by a factor of n with a divider
for counting. (See the figure below.) In this case, the counting result is
1/n of the actual frequency; therefore, the time base is multiplied by n to
display the frequency measurement. This requires a gate time equal to n
times that required for the direct counting method; with the same gate time,
the resolution is 1/n. In the prescaler, the upper limit of the measured fre-
quency is determined by the frequency resolution of the divider. The gate
is operated by the 1/n frequency, enabling measurement of higher frequencies
than by the direct counting method. At present, a 1.5 GHz prescaling coun-

ter is available.

Divider Gate

Measurement input o 11/, Counting
circuit

Time base o— Xn

Sample Rate

A function to continuously vary the display time of the measurement result.
As a matter of fact, the gate time is determined by the resolution of the
counter. The display time can be changed by varying the time from the end
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of a measurement to the start of the next measurement by using the sample
rate function. Thus, the data display time can be altered by varying the
sample rate.

—

2y i
__! Sample rate
(variable)

Gate time

R o
Data display
time

Data display time = Gate time + Sample rate time

Time Base, Internal/E xternal

Frequency counters are used for measuring time or counting the number of
pulses during a certain period of time. To obtain an accurate measurement
result, a time base generator is needed to generate an accurate time. Most
counters incorporate a crystal oscillator as the internal time base generator.
The accuracy of this generator determines the accuracy of the frequency
counter.

If a generator with greater accuracy than the built-in generator is externally
available, greater measurement accuracy of the counter is obtained by replac-
ing the internal generator with the output of the external generator. The
output of this external generator is called the external time base.

Time Expander Method

The £ count error caused by the relationship between the electronic counter
internal time base (for example, 10 MHz) and the time interval to be measur-
ed or 1<ycle time is used as a significant time value. Let the difference time
occurring at the leading edge of the time to be measured be AT, and the
difference time occurring at the trailing edge be AT,, then the time to be
measured Ty = N- Ty, + AT, — AT, (where T, = internal time base, N =
positive integer). AT, — AT, can be read at a better precision by a factor of
100 or 1,000 by converting the difference times to analog voltages by a high-
speed time-voltage converter, then A/C converted with a high speed and
high precision. Assuming the time base to be 100 x 10%s, T, is equal to
resolution 1 x 10™%s or 100 x 10'2s. This method of expanding the dif-
ference time is the time expander method.

Time Interval Average, Period Average

Counters can measure period and time interval. With a single measurement,
the display is unstable and difficult to read or the measurement value is not

A-7



reliable if the input signal is interfered with noise or unstable. To solve this
problem, counters have a feature to average 10 or 100 measurement values to
reduce the influence of noise and input variation. This function is called
the time interval average and period average to distinguish from a single
measurement. Time required for average measurement is as many times
longer as the number of averages taken.

Trahet Method

Takeda Riken’s patented technique (US PAT. No. 3932814).
This method uses a YIG tuning oscillator with excellent linearity, taking
advantage of the transfer oscillator and the heterodyne conversion techni-

ques.

Trigger Level

When a signal is input to a frequency counter, the input signal must cross a
certain level (also called the threshold value) for the counter to sense it asa
signal and measure it. This level is called the trigger level. The level can

usually be varied with a potentiometer, etc.

Trigger Monitor Output

A signal output from the trigger monitor circuit as an auxiliary means when
a counter is measuring time interval. An osciloscope (with Z-axis modulation
terminal) shows intensity modulation on the waveform for each gate time.
The measured portion on the trace is intensified as shown below.

AN /N
N

Gate time

Trigger Slope

For a frequency counter to sense an input signal, the input signal should
meet the two requirements. One is that the signal must cross the trigger
level, and the other is that the slope of the input signal must match the preset
trigger slope. With the trigger slope set to plus (+), the counter senses the
input signal when the input signal crosses the trigger level from minus (—)

to plus (+).
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SERVICE

During the warranty period, Takeda Riken will, at its option,
either repair or replace products which prove to be defective.
When trouble occurs, buyer should contact his local supplier
or Takeda Riken giving full details of the problem and the
model name and serial number.

For the products returned to Takeda Riken for warranty ser-
vice, buyer shall prepay shipping and transportation charges to
Takeda Riken and Takeda Riken shall pay shipping and trans-
portation charges to return the product to buyer. However,
buyer shall pay all charges, duties, and taxes incurred in his
country for products returned from Takeda Riken. Repair
service and supply of repair parts for a product purchased
from Takeda Riken is guaranteed for 7 (seven) years.

CLAIM FOR DAMAGE IN SHIPMENT
TO ORIGINAL BUYER

The product should be throughly inspected immediately upon
original delivery to buyer. All material in the container should
be checked against the enclosed packing list or the instruction
manual alternatively. Takeda Riken will not be responsible
for shortage unless notified immediately.

If the product is damaged in any wayv. a claim chas-12 %

her 2L - 13

MANUAL CHANGE

Please check for Change Information

s -

Takeda Riken Industry Co., Ltd.

Address 1-32-1, Asahi-cho, Nerima-ku, Tokyo 176, Japan

Telephone . Tokyo 930-4111 Cable Address : TRITRONICS TOKYO Telex : 272-2140
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