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SECTION1
SAFETY INFORMATION

WARNING.

Any person performing the procedures described in
this manual will be exposed to hazardous voltages and

the risk of electric shock.

Carver Corporation assumes that any person who re-

moves the cover from the unit has been property
trained in protecting against avoidable injury and
shock.

Therefore, the procedures described here are to be
performed by qualified electronics service personnel

only.

We recommend that the unit be tested only when line
isolation is provided by an isolation transformer. The
line cord of the unit must be disconnected and the
power supply fully discharged before any components
arereplaced. Failure to do so may result in severe
damage to the unit and the risk of electric shock.

The safety tests described below must be performed
properly.

CAUTION:

Before retuming the unit to the customer, one of the following safety tests must be performed.

1. Check the leakage current. Connect the unit to 120 VAC supply and tum the power switch “ON". Using
an ammeter, measure the current between the neutral side of the AC supply and chassis ground of the
unit under test. If leakage current exceeds 0.5mA, the unit is defective.

Reverse the polarity of the AC supply and repeat.

2. Measure the resistance from either side of the linecord to chassis ground. If it is less than 500k chms, the

unit is defective.

WARNING - DO NOT retum the unit to the customer if it fails one of these tests until the problem is located

and corrected.

CAUTION
[ ————
C AUT'ON The lightning flash with arrowhead symbol
within an equilateral triangle is intended to alert
RISK OF ELECTRIC SHOCK the user to the presence of uninsulated
DO NOT OPEN . ~dangerous voltage" within the product's

DO NOT REMOVE COVER (OR BACK)
NO USER-SERVICEABLE PARTS INSIDE

CAUTION: TO REDUCE THE RISK OF ELECTRIC SHOCK

REFER SERVICING TO QUALIFIED PERSONNEL

enclosure, that may be of sufficient magnitude
to constitute a risk of electric shock to persons.

The exclamation point within an equilateral
triangle is intended to aiert the user of the
presence of important operating and main-
tenance (servicing) instructions in the literature
accompanying the appliance.




SECTION 2
INTRODUCTION

This manual is intended for use by qualified, authorized personnel only.

Due to the unique and complex circuit designs of Carver Corporation, the following procedure is recom-
mended to diagnose & repair problems with speed and accuracy.

The best way to figure out what is wrong is to leam what is working properly first. Then, through the process
of elimination, the defective area can be located. Upon locating the defective area, you then would use your
own preferred troubleshooting skills.

The removal of parts for testing, should be kept to an absolute minimum. “In circuit” analysis should provide
you with enough data to determine correct operation.

Refer to the design history section of the service manual if you locate a part in the circuit that is not the same
as the schematic. This scction will be of great assistance to you in performing a correct repair.

At Carver Corporation we continually strive for the most reliable, cost-efficient product available.

When updates and service bulletins are sent to you, please take the time to review them and insert them into
the comrect service manuals.

The Silver 7t was released in March of 1989 and manufactured until April of 1990. It was originally the
Anodized Gray color that was characteristic of the Carver product line throughout the 1980’s.

About halfway through its production the color was changed to Painted Black, which is now characteristic of
the Carver product line in the 1990’s.

The Silver 9t was released in April of 1991. The basic amplifier design is the same as the Silver 7, however,
many cosmetic and auxiliary circuit changes were made, including the addition of a lighted meter. Therefore,
you will find separate schematics, board layout drawings and parts lists for the Silver 7t and the Silver St in
this service manual. Please be sure you are referring to the drawings and parts lists that correspond to the
model being serviced.




SECTION 3
SPECIFICATIONS

Specifications for the Silver 71/Silver 9t

Power Qutput:
Continuous Average Output Power: 5§75 watts Into 82 from 20 HzZ to 20 kHz

Power at Clipping:

900 watts into 4Q2 from 20 Hz to 20 kHz
1000 watts into 2Q from 20Hz to 20 kHz

612 watts into 8Q2 at 1 kHz

Dynamic Headroom: 1.0dB @ 8 ohms
1.2dB @ 4 ohms
Frequency Response: 20Hzto 20kHz (+ 0.5dB S7Y)
(+1.0dB Sgt)
T.H.D. Less than 0.5% 20Hz to 10kHz
IM Distortion: Lessthan 0.15%
Noise: -100 dB A-weighted, referenced to rated power
-78 dBW A-weighted, referenced to 1 watt.
Input Impedance: 115kQ
Sensitivity: 2.3V mms for rated power into 8 ohms
Damping Factor: Greater than 7 (S7t)
Greater than 125 (S9t)
Gain: 29.0dB
Display: Analog Meter - VU response
Power Consumption: 1400W at full power
Power Requirements: 120VAC/60Hz (USA and Canada)
230VAC/50Hz (Europe)
Dimensions: 115" Wx7.0"Hx 145D
292mm x 178mm x 368mm
Weight: 19.5Ibs
8.8kg

Test Note: Accurate measurement depends on a sufficiently “stiff AC supply. The 60 Hz AC line distortion

must be below IHF specifications.




SECTION 4

CIRCUIT DESCRIPTION
SILVER 7¥/SILVER 9t

TECHNICAL DESCRIPTION

The unconventional design of this amplifier is
described in the following circuit description. Read
this information carefully before attempting to
repair this unit.

This circuit description applies to both the Silver 7t
and the Silver 9t amplifiers. Any part of the circuit
that is unique to the Silver 7t or the Silver 9t will be
identified as such.

The Silver 7t and Silver 9t series of amplifiers
consist of the following types of circuit boards:

* Amplifier
% Primary Circuit and Regulator

% Main Power Supply and Protection
Circuits

% Meter Drive

% Meter Light (Silver 9t only)

Refer to the Block Diagram in Section 7 for an
illustration of the functional relationships between
system components, and to the complete
schematic diagrams for the Amplifier, Power
Supply, Regulator and Meter Boards in Section 8.

Primary Circuit and Regulator Board

The ampilifier is fused with an MDA 12 amp fuse on
the 115 V units and an MDA 6-1/4 amp fuse on
230V units.

The amplifier is thermally protected by a heatsink
mounted 100° C self-resetable thermal breaker in
series with the transformer power control circuitry.
There is also an intemal 150° C resetable thermal
switch inside the transformer, in series with
primary.

A line filter minimizes normal and common mode
noise on the AC line between 0.15 and 30 MHz. It
is also used to suppress noise generated by the
triac conduction from the AC line.

A voltage conversion switch rewires the trans-
former primary from a parallel to a series configura-
tion for 230 V operation (Silver 7t only; Silver 9t
uses jumper wires).

Start-up Sequence

The phase shift voltage at the junction of R8 and
R2 is obtained through the heatsink thermal switch
and is approximately 110-120V, regardless of
whether the ampilifier is configured for 115V or
230V operation.

When the power switch on the front of the amplifier
is off, it shorts the connection between D and Eon
the Regulator Board, preventing the phase shift
capacitor C4 from charging up.) Once the power
switch is tumed on, capacitor C4 begins charging
up through R8 and either Q2 or Q3, depending on
the polarity. The positive half-cycle of the AC line
will charge C4 through R8 and Q3. This charging
current forward biases the base emitter junction of
Q3, causing it to conduct. Q3 tums on Q4, but no
gate current can flow because D6 is reverse
biased. C4 continues charging until the charge on
C4 exceeds the now falling voltage at the junction
of the bases of Q2 and Q3, formed by divider R8
and R9. Q3 and Q4 will tum off and C4 will begin
to discharge through Q2 because the junction of
R8 and R9 is more negative than the emitter of Q3
(C4). Q2 will conduct and tum on Q1, and gate
current will flow through forward biased DS, firing
and latching the triac. On the negative half cycle,
C4 is charged through Q2 and discharged through
Q3, Q4, D6 and R10 into the gate of the triac. The
triac begins to conduct at a minimum phase angle
and applies 30-40 VAC to the primary of the
transformer.

The triac is switched on and off every half-cycle of
the 60Hz AC line. Thus, the triac switches the AC
line current off at a rate twice the line frequency, at




the instant the line current crosses the zero axis.
The triac will then remain off for a number of
degrees of the sinusoid, before switching on again.
The phase angle at which the triac switcheson is
the “firing angle” of the triac.

This produces enough voltage to the primary of the
power fransformer to allow the secondary regutator
stage on the power supply board to begin to
operate.

Power Supply Regulation

The firing angle of the triac controls the voitage on
the primary of the transformer, and is determined
by the conduction of the optocoupler U1 on the
Regulator Board.

As the conduction of the optocoupler increases,
the amount of phase shift on C4 decreases, which
increases the conduction angle of the triac. The
phototransistor conduction of the optocoupler is
controlled by the current through the LED portion
of the optocoupler. This LED current is supplied by
U1-7 on the power supply board. This differential
amplifier senses the secondary supply voltages
through R1, R4, R5 and R7. The output voltage at
U1-7 increases at the rate determined by C3 (slow
start-up). The photo-transistor in the optocoupler
will begin to conduct and charge C4 on the regula-
tor board at a faster rate through R2 and D1/D4 or
D2/D3 “steering” diodes, depending on the
polarity. This decrease in phase shift results in a
longer triac conduction time and higher secondary
voltages. The idle secondary voltages are set by
RP1 on the power supply board.

Load Regulation

When the amplifier is driven into a load, the DC
supplies (rail voltages) will begin to “sag”. Differen-
tial amplifier U1-7 senses this and increases the
LED current to the optocoupler. This action
increases the phototransistor conduction, which
increases the triac conduction, which increases the
primary voltage, which increases the secondary
voltages, thus providing steady, regulated DC
supplies for the amplifier stage.

Secondary Voltages

The secondary winding of the power transformer
has three taps that supply the three pairs of DC
supply voltages (x118V, 67V, +31V), each having
its own set of bridge rectifiers and filter capacitors.

Parallel load resistors R43 and R51 on the 31V
bridge rectifier insure that the triac remains latched
by providing primary holding current after the
secondary supply rectifiers stop conducting.

The +11.4Vdc supply are derived from the £31V dc
supply, and regulated by Q8, Q10 and 12V zener
diodes D22 and D23. Resistors R44, R46, R49 and
R54 provide a residual DC voltage after the unit is
tumed off, thus keeping the front end of the
amplifier biased up to prevent excessive thumping.
The £11.4Vdc supply powers the op-amps and
small-signal transistors.

The +15V/-13Vdc supply is also derived from the
+31Vdc supply. The +15V supply is regulated by
R48 and 15V zener diode D26. The -13V supply is
derived from the voltage divider R50 and R59. The
+15V/-13Vdc supply powers the meter board and
power LED.

Amplifier Stage:

A single standard phono plug on the rear of the
amplifier is hard-wired to the power supply board.
The signal is transferred to the amplifier board via
connector J2.

An N-channel FET (Q1) mutes the input approxi-
mately -30dB during tum-on or during a fault
condition. The FET drive circuit is located on the
power supply board.

Input buffer U1 is a TLO-81 operational ampilifier,
which provides a high input impedance and a low
output impedance for driving the succeeding
amplifier stage. Local negative feedback from the
output of U1 via R14 and C15 is used for stability
and to reduce overall negative feedback.

The output of the input buffer U1 is coupled to Q2
and Q38 which in tum provide a current source for
DC biasing, as well as provide DC-level shifting.
The latter is required for referencing the audio
signal to the top DC supplies to drive the next
stage, predrivers and drivers.

The output of the DC-level shifters drives a pair of
predriver voltage amplificrs (Q4/Q2¢ and Q7/Q27).
This stage provides full voltage swing to the
following current gain stages and also provides
“tracking” to the commutator circuits.

The bias network of Q5 and Q6 provides adjust-
ment of the DC idle current through outputs Q20/
Q32 and Q22/Q34. Q6 is mounted on the heatsink
and provides feedback to prevent thermal runaway
and helps maintain a constant idle current. RP1
adjusts the idle current by varying the base voltage
at Q6.




The predrivers (Q4/Q26 and Q7/Q27) drive the
“driver” stage (Q11/Q28 and Q12/Q33), which in
tum provides current amplification for driving the
outputs and supply commutating circuitry.

Q3 and Q10 limit the current available to the base
of the drivers. These transistors are biased on by
the voltage drop across the output emitter resis-
tors, R94 and R95. When Q9 is conducting, it
provides a shutdown signal to the power supply
board and mute circuitry. (See High Frequency
Output for details.)

Current from Q11/Q28 and Q12/Q33 drives the two
parallet pairs of high gain, high-linearity output
devices Q20/Q32 and Q22/Q34. These devices
provide full voltage swing and current drive to the
loads.

The active, local bias network of Q21, R87, and
R88, provides variable “pull down” of the bases of
Q20/Q32 and Q22/Q34 to help prevent common-
mode conduction of the output transistors and
reduce their tum-off time.

The TFM (Transfer Function Modification) circuitry
for the Sitver 7t is composed of IC U2, which
detects the output current by differentially detect-
ing the voltage drop across R97/R53. When an 8Q
load is connected to the amplifier output, the
output of U2 reduces the overall gain of the
amplifier by approximately 1dB. The combination
of R97/R53 and the 0.2Q2 20W parallel resistors on
the output speaker terminal provides a relatively
high output impedance and a low damping factor.

The TFM circuitry for the Silver 9t is somewhat
different than the Silver 7t. IC U2 aclsas an
inductor in a gyrator circuit, and provides a low
frequency boost of about 1dB below 100Hz. The
output resistors R97/R53 and the 0.2Q 20W
parallel resistors have been removed to lower the
output impedance and increase the damping for a
“tighter" bass sound.

Power Supply Commutators

The first supply commutator transistors, Q19/Q31
and Q23/Q35, are used to increase the supply
voltages on the collectors of Q20/Q32 and Q22/
Q34 from 31 V to 67 V as required.

The diode network of D18, D19, and D20 (and their
negative equivalents), in the base of Q20/Q32 and
Q22/Q34, provides voltage “lead” for the first
supply commutating transistors (Q19/Q31 and
Q23/Q35). This allows the supply voltages to
anticipate audio demand. As frequency increases,
Q20/Q32 and Q22/Q34 require additional “lead”

time to stay ahead of the audio. This is achieved
by C22, R60 and D17 (and their negative equiva-
lents).

The second supply commutator pairs (Q17/Q18/
Q29/Q30 and Q24/Q25/Q36/Q37) increase the
supply voltages on the collectors of Q19/Q31 and
Q23/Q35 to increase Q20/Q32 and Q22/Q34
collector voltages to 118 V (no load), as required.
(See Figure 4 in Section 8.)

D29 and D30 prevent the first commutator from
dumping back into the 31V supply. The second
commutators receive their drive from drivers Q14
and Q16.

However, the current at this stage is insufficient to
supply enough current to the output transistors and
a bootstrap network and current gain stage are
required. The main bootstrap network consist of
R49, R52, R62, and C19 (and their equivalents on
the negative side).

The tum-on threshold for the sccond commutators
is determined by the DC biasing on the base of
Q13 and Q15.

D28 and D31 provide supply steering which
prevents the commutators from dumping back into
the 67V supply.

Protection Circuitry

Protection functions are shared by the amplifier
and the power supply. Active shutdown protection
is provided for the following faults.

Over current:

The amplifiers are protected from short-term
excess current through the cutput stage by
electronic current-limiters. When the current
through the output transistors becomes excessive,
the voltage drop across the emitter resistors R94
and R95 bias the cumrent limiter transistors Q9 and
Q10 on, which shunt the drive current via D7 and
D9. Q9 provides base current for Q2 on the Power
Supply Board through D8 and R37, which drives
Q3. Q3 then charges C11 and tums on Q8, which
supplies a negative tum-off voltage to the input
muting FET on the amp board. This attenuates the
input signal, removing the high current condition,
tuming off all but Q8, which tums off about four
seconds later, after C11 discharges through R35
and R34; thus tuming off the muting FET’s and
allowing signal to pass. In this way, the short
circuit current is briefly limited to 16 amps until the
mute circuit is activated. R56, D13, R57 and D14




determine the V- limits. The limiters should not
activate into loads of 2 ohms or greater with no
more than 45° phase shift.

DC Offset:

DC offset is sensed by a low-pass differential
amplifier located on the power supply board,
formed by U1-pins 2 and 3. The capacitor C6 rolls
off the output in the audio spectrum while + DC
offset and low frequency signals below 5 Hz are
amplified. If pin 1 goes positive, current through
D6, R18, and U1-6 drives the output of U1-7
negative. This reverse biases the optocoupler LED
on the Regulator Board and forces the conduction
angle of the triac back to its initial startup position,
thereby lowering all secondary power supply
voltages and insuring the offset is held to a mini-
mum value.

High Frequency Output:

The amplifier drives to clipping up to 20 KHz.” At 40
KHz the amplifier drives to approximately 50Vms,
or about 3dB below clipping. C11 on the Amplifier
Board forward biases limiter transistor Q9 during
negative transitions. Q9 provides base current for
Q2 on the Power Supply Board, thus initiating the
input muting circuit. This attenuates the high-
frequency signal, allowing the mute circuit to reset
after a few seconds.

Low-Level Supply:

D2 and D3, on the Power Supply Board, insure that
the output of U1-7 never goes to its maximum
positive state if either the -11.4 or -13 VDC supplies
are shorted out.

If the output of U1 were to reach its maximum (+10
to +11 V) at idle, the triac would shift to its maxi-
mum conduction angle and cause overvoltage in
the 115V, 67V, and 31V DC supplies.

Any +11.4 Vdc supply fault causes DC offset at the
amplifier output. (See DC Offset for a full descrip-
tion of the protective mechanism involved.)

Overheated Output Transistors:

A 100° C resetable thermal switch, in series with
the AC line control circuitry, protects the output
transistors if the air vents are blocked or if the unit
is run with excessive continuous sinewaves.

Overheated Transformer:

A 150° C resetable thermal switch is located inside
the power transformer. This switch protects the
transformer if the ampilifier is overfused or has been
run for an extended period of time at excessive
power output levels.

Major Faults:

The slo-blo line fuse protects the unit from further
damage when a major fault such as a shorted triac,
shorted transformer, or a major secondary power
supply fault occurs.

If the unit is run at or near its rated power, the fuse
eventually blows. The rated line fuse allows the
unit to be operated without interruption for all
musical applications.

Meter Board:

The meter drive PCB provides logarithmic DC
rectification of the signal coming directly from the
amplifier output.

Resistors R1, R2, R3 and transistor Q1 create a
variable attenuator to reduce the signal to a usable
level, while U1-1 and U1-7 add a fixed gain of
about 53dB. D1 rectifies the output of U1-7, and
this dc level is used to bias transistor Q1. The
larger the signal, the more Q1 is biased on which
increases the attenuation of the R1/R2/R3/Q1
network, causing a 2:1 gain compression of the
signal. RP1 is used to adjust the dc biason Q1 to
calibrate the meter.

This logarithmic signal is fed to the base of Q2
which rectifies the signal and charges C4. Resis-
tors R10-R12 attenuate the dc level to reduce the
current through the meter, and in conjunction with
capacitors C5, C6 and C11 provide the meter with
a VU type response. Therefore the ballistics of the
meter will present an averaged response to the
program material.




SECTION 5

TEST PROCEDURE
Silver 7t/Silver 9t

Use the test procedure described in this section to determine the overall performance of the amplifier. Before
beginning the test, read the troubleshooting section to review the types of problems that may be identified by
the test. Steps 7 and 8 of the performance test must be completed to ensure the unit meets general safety
requirements.

If you do not understand any of the following procedures, or if you do not have the equipment required to
complete the tests, please contact the factory.

Disassembly Procedure:

To remove Top Cover Assembly (includes Top Panel, Back Cover, Back Housing and Meter Housing):
1. Remove 10 screws (5 on each side) around the bottom perimeter of the Top Cover Assembly.
2. Lift Top Cover Assembly away from chassis.

To remove Chassis Top:
1. Remove 11 screws from the bottom of the unit, securing chassls top to chassis bottom (9 on one side,
2 on the other side).

Slide chassis top forward about 4 inches.

3. Remove wires from the meter. Make a note of the polarity of the wires for reinstalling.
Note: On the Silver 9t, remove the cable tie around the middle of the black and red twisted pair
between the power supply board and the meter light board to allow it to extend to its full length.

4, Carefully slide the Chassis Top forward until it clears the front edge of the Chassis Bottom.
5.  Setthe Chassis Top on its right side next to the Chassis Bottom.

in



Required Equipment

Oscilloscope(s) Note: We recommend the use of two scopes. One scope should be isolated,
with no secondary ground reference. Use this scope to observe triac
waveforms on the AC line. The second scope can be used to observe
the amplifier output and for secondary troubleshooting.

Distortion Analyzer

Variac, 20-30 amp

AC line current monitor

AC line vollage monitor

Two 4Q load resistors, 500W each (or equivalent)
Digital voltmeter

AC voltmeter

Safety Analyzer (Hi-Pot Tester)

Presets:

Follow the procedure described below to power up a damaged unit:

A) Connect an 8 ohm load to the output terminals.

B) Connect an input cable to the input jack from the distortion analyzer signal output (set to 2kHz).

C) Set the Variac to minimum.

D) Set RP1 on the Power Supply Board for minimum VDC (turn the potentiometer fully counter-clockwise).
E) Set RP1 on the Amplifier Board for minimum idle current (tum the potentiometer fully clockwise).

F) Set the Audio generator to minimum.

Step-by-Step Procedure:
CAUTION

All primary waveforms must be viewed with an isolated. line triggered scope with no secondary ground
reference.

Step 1.  Bring the variac up slowly to approximately 60 VAC line (or to 120 VAC for 230 V units).
A) AC current flow in line should be less than 0.25 amps.
B) The start up voltages should be as follows:
1) 118VDC supplies should be approximately 20VDC.
2) 11.4 VDG supplies should be approximately 2-3VDC.
C) Check ampilifier output for DC offset less than 100 mV.

Step2.  Bring up the variac to approximately 85 VAC line (or to 170 VAC for 230 V units).
A) Triac fires and there is a momentary surge of current.
B) AC current flow in line should be less than 0.5 amps.

C) Increase audio input to generate a 1 Vrms 2kHz signal at the amplifier output Small crossover
notches should be present on sine wave output.

D) Check triac firing for good symmetry (see Figure 1).

11



Figure 1: Triac conduction at idle, viewed at MT2.
(50V/div. Vertical, 2mS/div. Horizontal; Line Sync)

Figure 2: Triac conduction at full power, viewed at MT2.
(50V/div. Vertical; 2mS/div. Horizontal; Line Sync)

E) Checkall VDG supply levels for power supply regulation:

1)
2)
3)
4)
5)

118 VDC supplies should be approximately 92 VDC.
67 VDC supplies should be approximately 51 VDC.

31 VDC supplies should be approximately 23 VDC.
11.4 VDC supplies should be approximately 11.4 VDC.
13 VDC supplies should be approximately 8-9 VDC.

F) Ampilifier offset should be less than 30 mV.

12




Step 3. Increase Variac to 120 VAC (or 230 V for 230 V units).
A) AC current flow should be less than 1.0 amp.
B) 118 VDC supply should be approximately 97 VDC.

Step 4. Adjust RP1 on the Power Supply Board to obtain a top rail voltage of 118VDC.
A} Observe normal triac conduction at idle point (See Figure 1).

Step 5. Set Ampilifier Idle Current.
Note: This adjustment should be made after the unit has been on at least two minutes at idle.
A) Tum off the input signal.

B) Adijust RP1 on the Amplifier Board for 2.5mV with meter bridged across both 0.05 ohm, 5W emitter
resistors, R94 and R85.

Step 6. Ampilifier Board.
A) Check frequency response:
1) Set output reference lo +10dBV (3.16Vims) at 2kHz.

2) Checkresponse at 20Hz and 20kHz. See Figure 3.
S7t: (+0, -0.5dB)
39t (+1.0, -0.5dB)

SILUER 9t FREQUENCY RESPONSE
S .9980 e

4 .9908
3 .008808
Z.8088

1.8086006

8.8
-1 .9888 JUS 100 100 SEUUUUUUURRUUIN: SUUPUUPUIUE SURRS NP JRS SO S T % SEOUORRUIRIURVOVI: SUDPRPUO SUURPIS DUSORE PN TN OO JOF 1% SOUUUUPROR SOOI
~-2 .88 T SUUURTIOS SSUROS SR S JRU U S U0 A% SNURUPRUNURPOON [RURTRUPUR DUV S PO O 0% 0 1% SOUVOURUIOOON

—3 pee U0 0 U 15 SRR R SO WO TR % N N 188 0 R

—4 .088

-5 .888
28

Figure 3: Frequency Response

B1) Adjust Damping (S7t only)

1) Connect an 8Q load to the cutput.

2) Adjust the signal generator to produce a -29dBV (35.5mV rms) signal at 2kHz

3) Adjust RP2 on the amp board to produce a 0dBV (1V rms) output into an 8Q load.
B2) Check Gain (S8t onty)

1) Adjust the signal generator to produce a -29dBV (35.5mV rms) signal at 2kHz.

2) Verify the output is 0dBV & 1dB) into an 8Q load.

C) Check damping at 2kHz.
S7t: Qutput should drop 1.0dB {+/-0.1dB) from no load to 8 ohm load.
S9t: Qutput should drop less than 0.1dB from no foad to 8 ohm load.
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D)

Q18 collector

Q18 emitter

Q19 emitter
Q20 emitter

Q22 emitter

Q23 emitter
Q25 emitter
Q25 collector

Figure 4: Commutators

Increase amplifier output to 67.8 Vims (575W/8Q). The commutators should appear as in Figure 4
at 2kHz.

NOTE: The AC line current will exceed the rated value of the line fuse when the amplifier is driven to full
power. Since the fuse is slow-blowing, it can withstand the higher current for a few seconds before blowing.
Therefore, these tests should be performed quickly to avoid blowing the fuse.

It may be necessary to temporarily replace the 12A line fuse with a 15A slo-blow fuse.
DO NOT forget to return the 12A fuse after completing these tests!

Note the maximum triac conduction angle shown in Figure 2.

B

Check full power into 8 ohms at 2kHz.

NOTE: A sufficiently low-impedance AG supply Is required to achieve low distortion measure-
ments at full power. If the AC line voltage "sags" at full power, it may be necessary to increase the
Variac to bring the line voltage back up to 120VAC.

1) Distortion at 575 watts per channel should be less than 0.5% (see Figure 5).
2) Repeat at 20Hz and 10kHz.

1.0088

868868
. 78806
. 6B6AAa
.586888
.48800
.38888
.Z29n080
. 188608

8.8

AUD IO PRECISION PATHD THD+N(x)> ws FREQ(H=z) 28 SEP 91 68:18:58

.98888 ...

Figure 5: THD vs. Frequency at full power (575W/8Q)
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J)

Step 7.

3) Increase output to 600W at 2kHz and verify symmetrical clipping on the positive and negative
peaks of the waveform.

Check full power into 4 ohms at 2kHz.

1) Connect a4 ohm load to the output terminals and increase the input until the output is just
below clipping. This should be about S00W (G0VIma/4Q).

Check full power into 2 chms at 2kHz.

1) Connect a2 ohm load to the output terminals and increase the input until the output is just
below clipping. This should be about 1000W (44.7Vims/2Q).

High-Frequency Shutdown
1) Tum signal generator down and set to 40kHz. Connect an 8 ohm load to the output termi-

nals. Slowly increase the input to the amplifier and verify the output exceeds 40Vims before
the amplifier mutes (typically at about 50Vims output).

Short circuit protection:
1) Adjust input level for 20 Vrms output at 2kHz.
2) Short the output to ground.

a) The ampilifier should mute immediately.

b) One mute cycle should last approximately 6 to 8 seconds. Normal operation should retum
when short is removed.

Noise, with input shorted:

1) A-weighted noise should be less than 100 dB below rated power (< 675uV) or less than 95dB
below rated power unweighted (<1.2mV unweighted).

Check tum-off and tum-on thump, and tum-on delay.
1) Increase input level at 2kHz to 0dBV output.
2) Tum the amplifier off and verify a thump of less than 2Vms (monitor for at least ten seconds).

3) Tum the unit back on and verify less than 1Vmims thump, and the signal reappears between 4 -
10 seconds.

Meter Calibration

1) Set the input signal level for 68.7Vims output into 8 chms (575W/8Q).

2) Adjust RP1 on the meter board for a reading of 0dB (575 watts) on the meter.
3) Check that both meter lamps are it Silver St only).

Line Leakage:

With an approved safety analyzer, verify line leakage is less than 500uA from both high and low sides of the
line to chassis ground.

Step 8.

Dielectric Breakdown:

With a calibrated and approved tester, verify that the unit can withstand application of a 1000 VAC signal for
at least one second.

Apply the signal between either side of the line and an exposed ground on the unit. The power switch should

be ON.
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SECTION 6
TROUBLESHOOTING GUIDE

The Silver 7t/Silver 9t amplifiers are more complex than a conventional amplifier. This guide will help service
technicians isolate and repair electrical faults in the amplifier.

Maijor faults should be investigated with the loads removed.
CAUTION

All primary waveforms must be viewed with an isolated, line triggered scope with no secondary ground
reference.

Fault 1: No Power.

No Power LED Light at 120 VAC Line.
No AC Current.

1) Determine if AC line voltage is reaching the triac.
Use AC voltmeter from MT1 to MT2 on triac.

2) If AC is not present on triac:
a) Check fuse and fuse hoider.
b) Check line cord.
¢) Check voltage conversion switch on regulator board (Silver 7t only).
d) Check primary winding of transformer for continuity. There is an intemal thermal switch in the
primary winding.
3) If AC is present across lriac (MT1-MT2), but trige is not firing:
a) Check for phase shift voltage across C4 on regulator board.
b) If voltage is not present, either:
*  The Power Switch is shorted
*  Resistor B8 is open on the Regulator Board.
* Q2 and Q3 are defective on the Regulator Board.
*  Check thermal switch on heatsink.
c) Ifvoltage is present, either:
*  Resistor R10 is open on the Regulator Board.
*  The triac is defective.
* Q1 and Q4 are open on the Regulator Board.
* D5 and D6 are open on the Regulator Board.

4) Triac fires and the voltage at C4 is less than 4 Vims.
All power supplies remain low.

a) Opto-coupler CNY-17-2 is defective.

b) D1 through D4 are defective on the Regulator Board.
¢) Ut is defective on the Power Supply Board.

d) Resistors associated with U1 are defective.

e) Check R2 and R3 on the Regulator Board.

fy SeeFault4.
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Fault 2: Greater Than 1 Amp AC Line Current Draw With Small Variac Rotation.
1) Check the following primary components:
a) Triac
b) Power transformer
c) Line filter
d) Voltage conversion switch (Silver 7t only)
2) Check scope isolation.
3) Proceed to next section.

Fauit 3: No Output
AC Line Current Greater Than 1 Amp After Triac Firing.

NOTE: This condition means that a current drawing fault exists on either the Power Supply Board or the
Amplifier Board.

Troubleshooting under these conditions can be simplified by shorting across the triac with a jumper wire.
This bypasses the triac control and allows 100% of the line voltage to be applied to the transformer. There-
fore, never increase the line voltage beyond about 60 VAC when the triac is bypassed.

Use Extreme Caution. Be sure the variac is tumed all the way down and unplug the amplifier from the
variac. Short across MT1 and MT2, the source and drain of the triac. Do nat short the gate of the triac or you
may damage the triac and associated circuitry.

1) If the Amplifier channel is not offset:

a) Check 118V supply capacitors and rectifiers.

b) Check 67 V supply capacitors and rectifiers.

Observing excessive ripple voltage on any DC supply can help locate which supply is faulty.

2)  If the amplifier output is offset,

a) and the offset is positive:
* D23 is shorted on the Power Supply Board.
*  C17is shorted on the Power Supply Board.
* D14 and D15 are shorted on the Power Supply Board.
*  C14is shorted on the Power Supply Board.
* Q20/Q32, Q11/Q28, or Q21 is defective on the Amplifier Board.
* Q6 or Q5 is defective on the Amplifier Board.
*  Check the predrivers Q4/Q26 and Q7/Q27 and associated resistors and diodes.
*  The mica insulator on thc Amplifier Board is defective or missing.

b) and the offset is negative:
*  D22is shorted on the Power Supply Board.
* (16 is shorted on the Power Supply Board.
* D16 and D17 are shorted on the Power Supply Board.
*  C15is shorted on the Power Supply Board.
* Q2/Q32, Q12/Q33, or Q21 is defective on the Amplifier Board.
* Q6 or Q5 is defective on the Amplifier Board.
*  Check the predrivers Q4/Q26 and Q7/Q27 and associated resistors and diodes.
*  The mica insulator on the Amplifier Board is defective or missing.

17



Fault 4: No Output
AC Line Current Draw is Less Than 1 Amp.

If the amplifier output is offset,

1)

a)

b)

and the offset is positive:

* U1 is defective if the output is positive and if pin 3 is at ground and pin 1 of U2 on the Amplifier
Board is at ground.

* U2 is defective if pin 1 or pin 7 is offset on the Amplifier Board.

*  Q2is shorted or Q3 is open on the Amplifier Board.

*  Q4/Q26 is shorted or Q7/Q27 is open on the Amplifier Board.

*  R34isopen.

and the offset is negative:

* U1 is defective if the output is negative and if pin 3 is at ground and pin 1 of U2 on the Amplifier
Board is at ground.

*  U2is defective if pin 1 or pin 7 is offset on the Amplifier Board.

*  Q3is shorted or Q2 is open on the Amplifier Board.

" Qr/Q27 is shorted or Q4/Qz26 is open on the Amplifier Board.

*  R32isopen.

Fault 5: No Output

1)

Power Supply Regulating. No Signal Amplification.

Mute drive defective.

a)
b)
c)

Q8 on the Power Supply Board is shorted.
Q2 on the Power Supply Board is shorted.
Q1 on the Amplifier Board is shorted.

Defective current limiters.

a)
b)
c)

Q9 on the Amplifier Board is shorted.
D7 on the Amplifier Board is shorted.
R94 or R95 have changed value or opened.

Disrupted signal path.

a)
b)

Mute FET Q1 is defective.

A bad solder joint at C3.

R3is open.

Bad solder joint on the input jack connecting wire.
R97 is open (S7t only).

0.2 ohm 20W resistor (binding post) open (S7t only).

Fault 6: Distorted Amplification (Commutation and Power Supply Fault)

1)

First commutator is not supplying sufficient drive to the outputs:

a)
b)

c)

Q19/Q31 or Q23/Q35 on the Amplifier Board is defective.

Either D29 or D30 is shorted. (This short causes the commutator current to flow back into the
supply rather than to the output transistors.)

Insufficient voltage lead for the first commutator.
*  Either D18, D19, D20, D21, D22, or D23 is defective.
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2) Second commutator is not supplying sufficient current to the outputs.
a) Either Q17/Q18/Q29/Q30 or Q24/Q25/Q36/Q37 is defective.
b) Insufficient drive to Q17/Q18/Q29/Q30 or Q24/Q25/Q36/Q37:
*  Check drive transistors Q13, Q14, or Q15, Q16.
*  Check beotstrap network D12, D35, C19, R49, R52, R62, or D15, D36, C20, R61, R65.

*  Either D28 or D31 is shorted. (This short causes second commutator current to flow back into
the 67 V supply instead of to the output transistors.)

c) Cumrent limiters are defective.
*  Check D7, Q9 or D9,Q10.
d) Drive circuitry is defective.
*  Check drivers Q11/Q28 and Q12/Q33.
*  Check R36 and R40.
*  Check predrivers Q4/Q26 and Q7/Q27.
*  Check fusible resistors R32 and R34.
*  Check fusible resistors R35 and R41.
*  Check D6 and D10.
*  Check Q2 and Q8.

Fault 7: Drives No Load Ok. Distorts Into 4-8 ohm Load.
1) Defective drive resistors on the Amplifier Board.

a) Check R36, R40, R35, R41, R32, and R34.

b) Check R23 and R26.
2) Overheated emitter resistors.

a) Check output emitter resistors R94 and R95.

b) Check commutator emitter resistors R84, R93, R92, and R96.
3) Leaky current fimit transistors.

a) Check Q9and Q10.
4) Defective commutator transistors.

a) Check Q17/Q18/Q29/Q30, Q24/Q25/Q36/Q37, Q19/Q31, Q22/Q34.
5) Defective commutator drive resistors

a) Check R66, R74, R73, and R82.

b) Check R49, R52, R62, R61, and R65.

Fault 8: Incorrect Damping (S7t only)

1) 0.2Q 20W resistor in series with output is defective.
2) R97 on the Amplifier Board is defective.

3) LI2 or RB8-R15 is defective.

19



Fault 9: Excessive Noise

1)
2)
3)

Bad TLO-81 op-amp (U1) on the Amplifier Board causes “hiss” or “popcorn” noise.

Secondary leads from transformer are not routed downward close to the chassis.

Improper grounding.

a) Signal ground and power supply ground are connected somewhere in addition to the common
grounding point on the power supply.

b) Transformer center tap (black wire), +118 V caps ground (black wire), speaker ground retum (black
wire) not soldered property.

Bad FET Q1 on the Amplifier Board.
Triac misfiring causes excessive noise.
See Service Bulletin SST-4.

Fault 10: Excessive Turn Off “Thumps”

1)

A delayed tum-off thump suggests a defective part in the low dc volt supplies:
a) Check R44, R49, R45, R55, R56, Q9 and C16.

b) Check R46, R47, R54, R57, R58, Q10 and C17.

Delayed tum-on and tum-off thumps indicate one of the following:

a) Defective TLO 81 on the Amplifier Board.

b) Leaky drivers or predrivers (Q4/Q26, Q7/Q27, Q11/Q28, or Q12/Q33).

Fault 11: High Frequency Oscillation

1)

2)

Output RC network at binding posts:

a) Check2.7Q 5W.

b) Check 0.33uf 400 V.

Check the compensation capacitors, specifically:
Check C18, C8, C9, and C4.

Check the feedback networks, specifically:

a) Check C15and R14.

b) Check C13 and R39.
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Section 9
APPENDICES

Appendix A
PARTS ORDERING

Please provide the Model numbers of the units involved when ordering genuine CARVER replacement parts.
Also provide the CARVER part number and the gencric part number to confirm the correct part needed.

The Carver Parts Department is open Monday thru Friday, 7:00 a.m.to 4:45 p.m. PST.
The following phone number is to be used for part orders only!
Technical assistance is not available on this line.

1-800-433-0547
Or if you prefer to FAX in your part order, please use the following FAX number:
1-206-775-9180

From time to time, when it is necessary, we may make a substitution for the original part ordered, due to
circuit revisions or part availability.

Random deviation from the original CARVLR designated part is not recommended!

Complete PCB replacement is not recommended. You must have prior approval for warranty repair shoukd
PCB replacement be necessary.




Appendix B
PARTS LISTS

SILVER SEVENt AMP BOARD
P/N 602-00576-01

CAPACITORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
201-00001-00 CAP CERDISG SpF 10% 1000V c21.24

201-00004-00 CAP CERDISC 22pF 10% 1000V c4

201-00006-00 CAP CERCISC 39pF 10% 1000V c18

201-00012-00 CAP CEROISC 100pF 10% 1000V cag

201-00023-00 CAP CERDISC 470pF 10% 1000V c1s

201-00028-00 CAP CERDISC 880pF 10% 1000V cn

201-00040-00 CAP CERDISC 15pF 10% 1000V c13

204-00003-00 CAP MYLAR 001uF 100V C16,17

204-00008-00 CAP MYLAR 0027uF 100V C2528

204-00015-00 CAP MYLAR O1uF 100V ce

204-00022-00 CAP MYLAR .033pF 100V c2223

204-00052-00 CAP MYLAR .68yF 100V c3

205-00006-00 CAPLYTIC 4.7uF 50V RAD c12

205-00010-00 CAPLYTIC 10uF 35V RAD c12

205-00013-00 CAPLYTIC A7uF 16V RAD c1a.20

205-00021-00 CAP LYTIC 470pF 16V RAD cs *Rev.E
205-00078-00 CAP LYTIC 3.3uF 160V RAD C10,14

*HISTORY

205-00020-00 CAP LYTIC 470yF 10V RAD BLU TWK cs Rev.A-E
RESISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES
250-00004-00 RES FLRTD 82 OHM 1/4W PREP 4 R32,34

28N.000NK-NN RESFLRNT 1500HM 1/4WPREP 4 RA% 41

250-00007-00 RESFLRDT 750 OHM 1/4W PREP 4 R28,31

2610001400 RESCFILM 4.7 OHM 1/4W PREP .4 R36,40,74,82

251-00036-00 RES CFILM 38 OHM 1AW PREP 4 R66,73

251-00038-00 RES CFILM 47 OHM 1/4W PREP 4 R87

251-00041-00 RESGFAILM 62 OHM 1/4W PREP .4 RB8

251-00044-00 RES CAILM 82 OHM 1/4W PREP 4 R38,51

45



CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES
251-00046-00 RESCFILM 100 OHM 1/4W PREP 4 R45,48
251-00050-00 RESCFILM 150 OHM 14W PREP 4 R46,47,63,64
251-00054-00 RESCFILM 220 OHM 1/4W PREP 4 R42,86,80
251-00060-00 RESCFILM 390 OHM 1/4W PREP 4 R83,81
281-N00A1-00 RES CFILM 4730 OHM 1/4W PREP 4 R43
251-00063-00 RESCFILM 510 OHM 14W PREP 4 R75,81
251-00065-00 RESCFILM 620 OHM 1/4W PREP 4 R30,44
251-00068-00 RESCFILM 810 OHM 1/4W PREP 4 R22.27
251-00074-00 RES CFiLM 1.5 K 1/4W PREP 4 R18,18,24,25
251-00078-00 RES CAILM 22 K 1/4W PREP 4 R55,58
251-00081-00 RES CFiLM 3K 1/4W PREP 4 R33,76,78
251-00084-00 RES CFiLM 3.9K 1/4W PREP 4 R77,80
251-00088-00 RES CFILM 5.6 K 1/4W PREP 4 R4
251-00094-00 RES CFILM 10K 1/4W PREP 4 R17,20,23,26,28
251-00098-00 RES CFILM 15K 1/4W PREP 4 R3
251-00103-00 RES CFILM 24 K 1/4W PREP 4 R67,72
251-00104-00 RES CFILM 27 K 1/4W PREP 4 R13
251-00105-00 RES CFILM 30K 1/4W PREP .4 R14
251-00106-00 RES CFiLM 33K 1/4W PREP 4 R37
251-00110-00 RES CFILM 47 K 1/4W PREP 4 R21
251-00112-00 RES CFiLM 56 K 1/4W PREP 4 R16,54,58
251-00118-00 RES CFlILM 100K 1/4W PREP 4 R5,68,71
251-10066-00 RESCFILM 630 OHM 12W PREP .5 R60,78
251-10080-03 RES CFILM 2.7K 1/2W UNPREP RE8,70
251-10087-00 RES CFiLM 5.1 K 12WPREP .5 R56,57
251-10108-00 RES CFILM 9K 1RWPREP .5 R49,52,61
251-10108-00 RES CALM 43K 1/2W PREP .5 R62,65
252-00285-00 RES MFILM 909 OHM 1/4W 1% 4 R6
252-00355-00 RES MFiLM 1IK1/4W1% 4 R7 ‘Rev. E
252-00356-00 RES MFILM 121 K1/4W 1% 4 R11
252-00368-00 RES MFiLM 3.83K1/4W 1% 4 R15

282 00385 00 AES MM 121 K14W 1% 4 Rs,10
252-00420-00 RES MFILM 243K1W1% 4 R12
252-00427-00 RES MFILM 316 K1/4W 1% 4 R38
253-20001-00 RES WIRE WOUND 1 OHM 2w R84,92,93,06
253-40000-00 RES WIRE WOUND .05 OHM 5W 10% RS4,85
253-40001-00 RES WIRE WOUND .1 OHM 5W R53,97
255-20108-00 RES MET OXIDE 1.8K2w R50
258-20001-00 TRIM POT 1K 1710W PCB MT RP1
258-20010-00 TRIM POT 2K 1/10W PCB MT RP2 Add at Rev. E
*HISTORY

252-00355-00 RES MFILM 1K 1/4W 1% PREP 4 R7,9 Rev. A-D
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SILVER NINE t AMP BOARD
P/N 602-00576-01

CAPACITORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
201-00001-00 CAP CERDISC 5pF 10% 1000V c21.24

201-00004-00 CAP CERDISC 22pF 10% 1000V c4

201-00006-00 CAP CERCISC 38pF 10% 1000V c18

201-00007-00 CAP CER CISC 47pF 10% 1000V c15

201-00012-00 CAPCERDISC  100pF 10% 1000V c8.9

201-00027-00 CAPCERDISC  750pF 10% 1000V cn

201-00040-00 CAP CER DISC 15pF 109 1000V c13

204-00003-00 CAP MYLAR .001uF 100V C18,17

204.00007-00 CAR MvVLAR O0R2pF 100V <7

204-00008-00 CAP MYLAR .0027yF 100V c2526

204-00015-00 CAP MYLAR O14F 100V ce

204-00022-00 CAP MYLAR .033yF 100V c2223 Component Side
204-00052-00 CAP MYLAR 88yF 100V c3

204-00071-00 CAP MYLAR 22pF 5% 100V cos

205-00006-00 CAP LYTIC 4.7uF 50V RAD ci2

205-00010-00 CAPLYTIC 100F 35V RAD c12

205-00013-00 cAPLYTIC 474F 16V RAD €19.20

205-00021-00 CAPLYTIC ATOWF 16V RAD ' cs

205-00078-00 CAPLYTIC 3.3yF 160V RAD c10,14

RESISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES
250-00004-00 RESFLRTD 82 OHM 1/4W PREP .4 Ra2,34
250-00005-W RESFLROT 150 OKM 1/4W PREP .4 R35.41
250-00007-00 RESFLRDT 750 OHM 1/4W PREP 4 R28,31
251-00014-00 RESCFILM 4.7 OHM 1/4W PREP 4 R36,40,74,82
251-00036-00 RESCFILM . 39 OHM 1/4W PREP .4 R66,73
251-00038-00 RES CFILM 47 OHM 1/4W PREP 4 R87
251-00041-00 RESCFILM 62 OHM 1/4W PREP .4 R8s
251-00044-00 RES CFiLM 82 OHM 1/4W PRER .4 138,51
251-00046-00 RESCFILM 100 OHM 1/4W PREP 4 R4548
251-00050-00 RESCFILM 150 OHM 1/4W PREP .4 R46,47,63,64
251-00084-00 RESCALM 220 OHM 1/4W PREP .4 R42,86,90
251-00060-00 RESCFILM 390 OHM 1/4W PREP 4 R83,91
251-00061-00 RESCFILM 430 OHM 1/4W PREP .4 R43
251-00063-00 RESCFILM 510 OHM 1/4W PREP .4 R75.81
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DIODES

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
320-20001-00 DIODE 1N4148 75V PV PREP .4 D2.4-6,10,16,33,34,38,39

320-20001-03 DIODE 1NA148 75V PV UNPRER D11

320-20004-00 DIODE 1NAOO4 400V PREP 4 D12,15,17-26,32

320-20006-00 DIODE BAVZ20 400V PREP 4 D7.8.9,13,14

320-20007-03 DIODE MR 852 UNPREP D28-31

320-30006-00 DIODE  ZENER 1N4738 8.2V PREP 4 D35,36

TRANSISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
321-10000-00 XISTOR 152 NPN 5M SG MPSW08 Q13

321-10001-00 XISTOR 152 PNP SM 8G MPS6729 Q15

321-20001-00 XISTOR 202 NPN PWR MPSU10 Q727

321-2U0K2-) XISTOR 22 PNP PWR MPSUBD QR 28

321-30013-00 XISTOR TO3P(L) NPN PWR 25C3281-0 Q11.17-20

321-30014-00 XISTOR TO3P(L) PNP PWR 28A1302-0 Q12.22-25

321-40000-00 XISTOR  TOg2 NPN SM SG MPS8097 3}

321-40001-00 XISTOR  TOS2 NPN SM SG MPSA43 @29

321-40003-00 XISTOR  TOS2 PNP SM SG MPS80a3 o5

321-40004-00 XISTOR  TO82 PNP SM SG MPSAS3 Q3,10

321-40005-00 XISTOR  TO82 JFET SM SG 2N5458 at

321-60004-00 XISTOR TO220 NPN 2N6488 a4

321-60006-00 XISTOR TO220 PNP 2N6490 Qe

321-80007-00 XISTOR  TO225AA NPN PWR MJE180 6

INTEGRATED CIRCUITS

CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES
330-30002-00 IC OP AMP BIFET (TLO81) u1

330-30008-00 IC DUAL OP AMP (4558) u2

MISCELLANEOUS ITEMS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
401-00952-00 MONSTER CABLE SPECIAL 1A, 65" From WP-Ata output resistors
401-20203-00 BUSS WIRE 22GA.15° Use with RP2 Trim Pot Rev. E
401-30003-00 JUMPER INSULATED 4 JP2-5,8,14-19.21-23

401-30005-00 JUMPER INSULATED 5 JP13,20

401-30006-00 JUMPER INSULATED .67 JP7,12

401-30013-00 JUMPER INSULATED 8 JP1,6,9,10.11

402-00018-00 SLEEVING BLACK 18AWG 1.4*

403-10003-00 SEALANT SILICONE RUBBER RTV

501-00576-00 PCB, AMP 85t




. S

CARVER P/N

DESCRIPTION

REF DESIGNATORS  NOTES

251-00065-UU HES CFiLM 620 OHM 1/4W PREP 4 H30,44

251-00068-00 RESCFILM 910 OHM 1/4W PREP 4 R22.27

251-00074-00 RES CFILM 15K 1/4W PREP 4 R18,19.24.25

251-00077-03 RES CFILM 2K 1/4W UNPREP R10

261-00078-00 RES CFILM 22K 1/4W PREP 4 RS5.58

251-00081-00 RES CAILM 3K 1/4W PREP 4 R33,76,79

251-00084-00 RES CFILM 3.9K 1/4W PREP 4 R77,80

251-00088-00 RES CALM 5.6K 1/4W PREP 4 P4

251-00094-00 RES CFILM 10K 1/4W PREP 4 R17,20,23.26.29
251-00098-00 'RES CFILM 15K 1/4W PREP 4 R i
251-00103-00 RES CAILM 24K 1/4W PREP 4 67,72

251-00104-00 RES CAILM 27K 1/4W PREP 4 R13

251-00105-00 RES CFILM 30K 1/4W PREP 4 e

251-00106-00 RES CFILM 33K 1/4W PREP 4 a7

251-00110-00 RES CALM 47K 1/4W PREP 4 R21

251-00112-00 RES CFILM 56 K 1/4W PREP 4 R16,54,50

251-00118-00 RES CAILM 100K 1/4W PREP 4 R5,88,71

251-00120-00 RES CFILM 120K 1/4W PREP .5 A7

251-10066-00 RESCFILM 680 OHM 172W PREP .5 R60,78

251-10080-03 RES CFILM 2.7K 1/2W UNPREP R69,70 Companent Side
251-10087-00 RES CAILM 5.1K 1/2W PREP 5 F56.57

251-10108-00 RES CALM 30K 1/2W PREP 5 R49,52,61

251-10108-00 RES CFlILM 43K 172W PREP § RB2 RS

252-00285-00 RESMFILM 509 OHM 1/4W 1% .4 A8

282-00427.00 RES MFILM 31.6 K1/4W 196 4 R3O

253-20000-00 RESWIREWOUND .05 OHM 2W 10% R84,92,83.96

253-40000-00 RESWIREWOUND .05 OHM 5W 10% R84,95

253-40001-00 RES WIRE WOUND 1 OHM 5W R53.87

255-20108-00 RES MET OXIOE 1BKZW RS0

259-20001-00 TRIM POT 1K 1/10W PCB MT AP1

DIODES

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
320-20001-00 DIODE 1N4148 75V PV PREP .4 D1-2,4-6.10-11,16,33-34,38-39
320-20004-0C DICUE TNAUOS 400V PREP 4 D12,19,17-25,32
320-20006-00 DIODE BAV20 400V PREP 4 07-9,13-14

320-20007-03 DIODE MR 852 UNPREP D28-31

320-30006-00 DIODE  ZENER 1N4738 8.2V PREP 4 03536




TRANSISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
321-10000-00 XISTOR 152 NPN 5M SG MPSW06 Q13

321-10001-00 XISTOR 152 PNP SM SG MPS6729 Qs

321-20001-00 XISTOR 202 NPN PWR MPSU10 Qr.27

321-20002-00 XISTOR 202 PNP PWR MPSU60 4,26

321-30013-00 XISTOR  TO3P(L) NPN PWR 25C3281 Q11,17-20

321-30014-00 XISTOR  TOSP{L) PNP PWR 28A1302 Q12,22-25

321-40001-00 XISTOR  TOS2 NPN SM SG MPSA43 Q.9

321-40003-00 XISTOR  TO82 PNP SM SG MPS8083 as

321-40004-00 XISTOR  TOS2 PNP SM 8G MPSAS3 Q3,10

321-40005-00 XISTOR  TO82 JFET SM SG 2N5458 Qat

321-40013-01 XISTOR TOS2 SM SG MPSA18 Q21

321-80004-00 XISTOR TO220 NPN 2N6488 Q14

321-60006-00 XISTOR TO220 PNP 2N6490 Qi1é

321-80007-00 XISTOR  TO225A NPN PWR MJE180 Q6

INTEGRATED CIRCUITS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
330-30002-00 1C OP AMP BIFET (TLO81) Ut

330-30008-00 1C DUAL OP AMP (4558) u2
MISCELLANEOUS ITEMS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
401-00852-00 MONSTER CASLE SPECIAL 8.6 From WP-A to Red Spoaker Binding Poet
401-20205-00 BUSS WIRE 22 AWG Jres

401-30003-00 JUMPER INSULATED 4° JP2-5,8,14-19,21-25

401-30008-00 JUMPER INéULATED K- 4P13,20

401-30006-00 JUMPER INSULATED 6 JpP7,12

401-30007-00 JUMPER INSULATED ket JP3

401-30013-00 JUMPER INSULATED 8 JP1,9,10,11

401-30014-00 JUMPER INSULATED 9 Jrs

403-10003-00 SEALANT SIICONE RUBBER RTV

501-00576-00 PCB, AMP SILVER NINE t
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SILVER SEVENt/SILVER NINEt POWER SUPPLY BOARD

P/N 602-00701-00

CAPACITORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
201-00034-00 CAP CERDISC .O1RF 20 % 500V c22

205-00002-00 CAP LYTIC 2.2uF 35V RAD c7

205-00012-00 CAP LYTIC 22uF 35V RAD ca

205-00013-00 CAP LYTIC ATuF 25V RAD c3.11,18.17

205-00014-00 CAPLYTIC 47yF 50V RAD cs

205-00015-00 CAP LYTIC 1004F 10V RAD c2

205-00079-00 CAP LYTIC 300uF 35V RAD C14,15 AN
205-00080-00 CAP LYTIC 200uF 80V RAD c2021 N
RESISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
250-00004-00 RESFLRTD 82 OHM 1/4 W PREP 4 RS?

250-00006-00 RESFLATD 270 OHM 1/4W PREP 4 RS5

251-00066-00 RESCFILM 680 OHM 1/4W PREP 4 R23.12,14

251-00067-00 RESCFILM 750 OHM 1/4W PREP .4 R8

251-00070-00 RES CFILM 1K 1/4W PREP 4 R1325

251-00078-00 RES CFILM 2.2K 1/4W PREP 4 Rs2

251-00082-00 RES CFILM 33K 1/4 W PREP .4 R

251-00083-00 RES CALM 3.6K 1/4 W PREP 4 R10

251-00087-00 RES CFILM 5.1K 1/4W PREP .4 R6,56,58

251-00084-00 RES CFILM 10K 1/4W PREP .4 Ri8

251-00102-00 RES CALM 22K 1/4W PREP .4 Ro4

251-00103-00 RES CFILM 24K 1/4W PREP .4 Re6

251-00104 00 RES CriLM 27K 1/4W PREP 4 RS3

251-00105-00 RES CFILM 30K 1/4W PREP .4 R11,35

251-00120-00 RES CAILM 120K 1/4W PREP .4 R42

231-007127-00 RES CFAILM 130K 1/4W PREP 4 Ri4

251-00122-00 RES CFILM 150K 1/4W PREP 4 R34

251-00125-00 RES CFILM 200K 1/4W PREP .4 R21

251-00126-00 RES CFILM 220K 1/4W PREP 4 R2g

251-00134-00 RES CFILM 470K 1/4W PREP .4 R20.22

251-10068-03 RESCFILM 910 OHM 1/2W UNPREP RS9

251-10080-00 RES CALM 2.7K 1/2W PREP 4 R45,47

255-10088-00 RES MET OXIDE 680 OHM 1W PREP .5 Ra8

255-10099-00 RES MET OXIDE 810 OHM 1W RS0

256-10133-00 RES MET OXIDE 15K 1W R49,54
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CARVER PN DESCRIPTION REF DESIGNATORS  NOTES

255-10136-00 RES MET OXIDE 18K 1W R46

255-10145-00 RES MET OX!DE 51K 1W . Ra4

255-10150-00 RES MET OXIDE a2K 1w R5,7

255-20095-00 RES MET OXIDE 680 OHM 2W R43,51

258-20003-00 TRIM POT 5K PCB MOUNT RP1

DIODES

CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES

320-20001-00 DIODE 1N4148 75V PREP .4 D2-7,11.24.25

320-20010-03 DIODE 6 AMP 200V UNPREP D14-21 A

320-30002-00 DIODE  ZENER 1N4744 15V PREP .4 D8

320-30002-03 DIODE ~ ZENER 1N4744 15V UNPREP D26

320-30009-00 DIODE  ZENER 1N4735 8.2V PREP 4 D1

320-30012-00 DIODE  ZENER 1N4742 12V PREP .6 D22.23

TRANSISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

321-40010-00 XISTOR T092 NPN SM SG 2N4123 Q38

321-40012-00 XiSTOR T092 PNP SM SG MPSA56 Qz

321-90000-00 XISTOR 8100 PNP PWR 2SA1360 Q10

321-90001-00 XISTOR B100 NPN PWR 25C3423 Q9

INTEGRATED CIRCUITS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

330-30008-00 IC DUAL OP AMP (4558) u1

MISCELLANEOUS ITEMS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

104122001 .00 BRACKET RTANGLE PC MT 12

401-10104-00 WIRE 18AWG TEW BLACK 5° WP-B To Black Binding Post
401-10110-00 WIRE 18 AWG TEW BLACK 15" WP-E to WP-P Regulator Board
401-10118-00 WIRE 18 AWG TEW GREEN 13.75° WP-8 to WP-O Regulator Board
401-10151-00 WIRE 18 AWG TR-64 BLACK 7° WP-H to Large Caps Center
401-10181-00 WIRE 18 AWG TR-64 WHITE 10° WP-T to Large Cape (-) Terminal
401-10182-00 WIRE 18 AWG TR-64 RED 10° WP-P to Large Caps (+) Terminal
401-10526-00 WIRE 22 AWG TR-64 WHITE/BLUE 18° From R50 -13V Side to Meter PCB WP-B
401-10551-00 WIRE 22 AWG TR-84 WHITE/ORANGE 18° From R48 +15V Side to Meter PCB WP-C
401-10635-00 WIRE 22 AWG TR-64 BLACK 8.5* WP- to Meter Board WP-F; WP-B to RCA Jack Gml}aﬂ.gg
401-30002-00 JUMPER INSUL 3 JP4.6

401.30003-00 JUMBPER INSUL At Jrie,17,22

401-30005-00 JUMPER INSUL 5 JP8,18

401-30006-00 JUMPER INSUL 8 JP1,2,10
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CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

401-30007-00 JUMPER INSUL 7 JP5,7,11

401-30013-00 JUMPER INSUL 8* JP3,8,12,13,14,1521

401-40003-00 WIRE T #22 1 EA WHITE/RED, BLACK 5.5° WP-R White/Red to input Jack,
WP-Q Biack to Input Jack Solder Lug
{Put on back of Board)

501-00701-00 PCB POWER SUPPLY SILVER 7t/SILVER 8t

*HISTORY

401-10503-00 WIRE 22 AWG TH-84 BLACK 8.57 From WP-8 to RCA Jack Ground Lug

Rev. A-F
401-10635-00 WIRE 22 AWG TR-84 BLACK 8.5" WP to Meter Board WP-F Rev. A-F

SILVER SEVENVSILVER NINEt REGULATOR BOARD
P/N 602-00578-XX

CAPACITORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
204-00015-00 cAP MYLAR .01yF ca

204-00031-00 cAP MYLAR .33uF c4

207-10010-00 CAP MET POLY .1pF cs /t\
RESISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
251-00014-00 RES CFILM 4.7 OHM 1/4W PREP 4 R10

251-00030-00 RES CFILM 22 OHM 1/4W PREP 4 RS

251-00098-00 RES CFILM 15K 1/4W PREP .4 R3

251-00100-00 RES CFILM 18K 1/4W PREP .4 Re

251-00118-00 RES CFILM 100K 1/4W PREP .4 6,7

251-00124-00 RES CFILM 180K 1/4W PREP .4 R8

251-00135-00 RES CFILM 510K 1/4W PREP .4 R4

251-10022-00 RES  CFILM 10 OHM 1/2W PREP.5 R11

251-10108-00 RES CFILM 43K 12W PREP .5 R2

251-10156-00 RES CFILM 3.9M 1/2W PREP 5 R1

DIODES

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
320-20004-00 DIODE 1N40G4 400V PREP .4 D1-6 A
TRANSISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
321-40011-00 XISTOR  T092 NPN SM SG MPSA43 Q1.3 /N
321-40012-00 XISTOR  TO92 PNP SM SG MPSASS 2.4 N




MISCELLANEOUS ITEMS

CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES

101-22001-00 BRACKET RTANGLE PC MOUNT 1/2*

158-20001-00 POP RIVET  CE 1/8" .083-.125" GRIP Use to Mount 1/2* Bracket
318-00002-00 SWITCH CONVENIENCE 115/230V 1A 125VAC A Silver Tt only
330-40002-00 OPTOISOLATOR PHOTO Ul &

501.00578-00 PCD REGULATOR, SILVER TU/SILVER 8t

Wires: S7t

401-10102-00 WIRE 18 AWG TEW BLACK 3° WP-B to Line Fitter Lug-1, WP-A 10 Line Fmar'vaugé
401-10107-00 WIRE 18 AWG TEW BLACK 7°* WP-L to Triac *Rev.B

401-10122-00 WIRE 18 AWG TEW VIOLET 18° WP-D to Power Switch; WP-E to Power Switch
401-10148-00 WIRE 18 AWG TEW BLACK/YELLOW 8.5° WP-N to Triac

401-10148-00 WIRE 18 AWG TEW BLACKNVIOLET 8.5* WP-M to Triac small lug
401-10802-00 WIRE 22 AWG TEW BLACK 5° WP-C to Chassie Ground Lua mounted to Triac
Wires: Sot

401-10122-00 WIRE 18 AWG TEW VIOLET 18* WEL.D to Power Switch; WP-E to Power Switch
401-10142-00 WIRE 18 AWG TEW BLACK 7.5* WP-B & WP-Ato Filter

401-10157-00 WIRE 18 AWG TEW WHITE 4" WP-L to Triac

401.10161-00 WiRE 18 AWG TCW RCD 0° WP-M to Triac small fug
401-10171-00 WIRE 18 AWG TEW VIOLET 3.25°* WP-N to Triac

401-20101-00 BUSS WIRE 18 AWG WP-C to Chassis ground lug mounted to Triac

SILVER SEVENYSILVER NINEt METER BOARD

P/N 602-00700-00

CAPACITORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
201-00007-00 CAP CERDISC 47pF 10% 1000V ca

201-00012-00 CAPCERDISC  100pF 10% 1000V c8

205-00005-00 cAP LYTIC 4.7yF 35V RAD cr

205-00011-00 CAP LYTIC 22uF 16V RAD c1.2.11

205-00013-00 CAPLYTIC 47pF 25V RAD c10

205-00016-00 cAP LYTIC 100uF 25V RAD ca9 *Rev. A3
205-00113-00 CAP LYTIC 68yF 16V RAD cs58 *Rev. A3
*HISTORY

205-00010-00 cAPLYTIC 10uF 35V RAD cs Rev. A-A2
205-00013-00 CAPLYTIC 47yF 25V RAD c4 Rev. A-A2
205-00016-00 CAP LYTIC 100uF 25V RAD ca Rev. A-A2




RESISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
251-00028-00 RESCFILM 18 OHM 1/4W PREP .4 R8

251-00044-00 RESCFILM 82 OHM 1/4W PREP .4 R12 Add at Rev. A3
251-00046-00 RESCFILM 100 OHM 1/4W PREP .4 ]

251-00064-00 RESCFILM 560 OHM 1/4W PREP 4 R4

251-00068-00 RESCFILM 910 OHM 1/4W PREP 4 R10,11 *Rev. A3
251-00070-00 RES CFILM 1K 1/4W PREP .4 R7

251-00077-00 RES CFILM 2K 1/4W PREP .4 RS

251-00085-00 RES CFILM 4.3K 1/4W PREP 4 R14

251-00097-00 RES CRILM 12K 1/4W PREP 4 R

251-00101-00 RES CFILM 20K 1/4W PREP .4 RO

251-00110-00 RES CFILM 47K 1/4W PREP 4 RS

251-00130-03 RES CFILM 330K 1/4 UNPREP R15

251-00132-00 RES CFILM 390K 1/4 PREP 4 R13

251-00146-00 RES CFILM 1.5M 1/4 PREP 4 R1

258-20019-00 TRIM POT 500K PCB MT NO WHEEL RP1 *Rev. D (Parts List)
*HISTORY

251-00069-00 RESCFILM 910 OHM 1/4W PREP 4 R10 Rev. A-A2
251-00090-00 RES CAILM 6.8K 1/4W PREP 4 R11 Rev. A-A2
251-00078-03 RES CFILM 2.2K 1/4W UNPREP R18 Delete at Rev. C
259-20009-00 TRIM POT 500K PCB MT RP1 Rev. A-C (Parts List)
DIODES

CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES
320-20001-00 DIODE 1N4148 75V PREP 4 D1

TRANSISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES
321-10000-00 XISTOR 182 NPN M 5G MPS6729 Q2

321-40010-00 XISTOR  T092 NPN SM SG 2N4123 a1

INTEGRATED CIRCUITS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
330-30008-00 Ic DUAL OP AMP (4558) ut




MISCELLANEOUS ITEMS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

401-10517-00 WIRE 22AWG TR-84 GRAY 10.75" WP-A to output resistors.

401-10546-00 WIRE 22AWG TR-84 YELLOW 12* WP-E to (-} Meter

401-10631-00 WIRE 22AWG TEW BLUE 12° WP-D to (+) Mater

402-00001-00 SLEEVING CLEAR 10 AWG

501-00700-00 PCB METER SILVER 7V/SILVER 8t

*HISTORY

401-30003-00 JUMPER INSULATED 4* Delete at Rev. A3

SILVER SEVEN{/SILVER NINEt LED PREP

P/N 601-00536-00

RESISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

251-00086-00 RES CFILM 4.7 K 174W PREP .4 “Rev.B (Parts Uat)

*HISTORY

251-00084-03 RES CALM 10 K 1/4W UNPREP Rev.A (Parts List)

DIODES

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

320-40002-00 LED AMBER

MISCELLANEOUS ITEMS

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

401-10554-00 WIRE 22 AWG TR-64 VIOLET 25* To cathode of LED from WP-B (Meter

Board)

401-10573-00 WIRE 22 AWG TR-84 BLACK 24" To ancde of LED from WP-F (Meter
Board - back side of PCB)

402-00001-00 SLEEVING CLEAR 10 GA Use around resistor and anode side of LED

402-10002-00 TUBING HEAT SHRINK CLEAR 1/4*
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SILVER NINEt METER LIGHT BOARD
P/N 602-00702-00

RESISTORS

CARVER P/N DESCRIPTION REF DESIGNATORS ~ NOTES
253-50048-00 RES WIRE WOUND 300 OHM 10W R1

DIODES

CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES
320-30000-00 DIODE ZENER 1N4740 10V PREP 4 D34
MISCELLANEOUS ITEMS

CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES
118-80018-00 STANDOFF 6-32x.25" BRASS

320-50001-00 LAMP, 12V PIGTAIL Ds1.2

401-10573-00 WIRE 22AWG TEW BLK 24* wWP-8
401-10573-01 WIRE 22AWG TEW RED 24° WP-A
402-00006-00 SLEEVING BLK 18 AWG 4" Use with D1,2
402-00021-00 SLEEVING BLK 18 AWG 1* Use with R1
501-00702-.00 PCR METER LIGHT SILVER Ot
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SILVER SEVENt FINAL ASSEMBLY
604-00332-00

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

101-22001-00 BRACKET  RTANGLE PCBMNT 1/2*

105-40006-00 FUSEHOLDER PANEL MOUNT 120V/240V A

106-30001-00 GROMMET, NEOPRENE “Rev.L

108-10010-00 PHONO JACK PANEL MOUNT

111-00002-00 LABEL MONSTER CABLE

111-20051-00 SOLDER LUG #6 Triac(1), Xfmr(1)

111-20151-00 SOLDER LUG #10 Filter Cape

112-20003-00 MOUNT TYRAP, SCREW MOUNT Large Cap Mount

112-30001-00 METER POWER 0-0.5mA

115-10001-00 BINDING POST DUAL RED/BLACK

118-60012-00 SPACER 5/8x 7/16 OD x 1/4"10 ALUMINUM

118-80005-00 STANDOFF ROUND #8 x 1/4 x 5/16* ALUMINUM Use for Xfmr Mounting

118-80016-00 STANDOFF THREADED Meter Board

118-80003-00 STRN RELIEF MCT.56 WS .15 x .28; 1872

118-20001-00 TERMINAL STRIP 3PIN

151-20001-00 SCREW MACH PP BLK 440 x 1/4° Meter Board(4)

151-20002-00 QCREW MACH PP BLK 440 x 3/8° Miter2), Small Xistora(3); Mev.A-D,I

151-20004-00 SCREW MACH PP BLK 440 x 8/16* Cap Bracket(3)

151-20007-00 SCREW MACH PP BLK 440 x 5/16* Thermmal Switch(2); Terminal Strip(2)

151-20008-00 SCREW MACH P BLK 440X 7/16” Xistora(20)

151-20052-00 SCREW MACH PP BLK 6-32 x /8" Triac(2); Cap Bracket(3); Reguiator
?;;rgﬁ)o 5&\&77%12{) Bracket{1};

151-20106-00 SCREW MACH PP BLK 8-32 x 3/4° Bridge(1)

151-20108-00 SCREW MACH PP BLK 8-32 x 1.5" Xfror(d) “Rev.L

151-20151-01 SCREW MACH PP 2C 10-32 x 1/4* Capa(d)

151-30001-00 SCREWSHTMTL PPBLK4x1/4*B Meter to Back Housing(2)

151-30051-00 SCREW SHTMTL PP BLK 6x1/4°B Back Cover to Back Housing(d); Back
Housing o Top Chassiaé); Chassie Top
to Chassis Bottorn(g)

152-00001-00 NUT HEX 6-32x 516" ZC Triac(1); Xfmr(1)

152-10001-00 KEPNUT 4-402C Fitter(2); Thermal Switch(2); Terminal
8trip(2); Cap Bracket(3) "Rev.C

152-10002-00 KEPNUT 6-32 x 5/16* ZC Triac(1); Tyrap Mount(2); Xfmr(3); Power
Supply Board(1) "Rev.F

152-10003-00 KEPNUT 8-32x 11/32° ZC Bridge(1)

154-00007-00 WASHER BELLEVILLE ~ #4 BLK OXIDE Xistora(20)

154-00302-00 WASH/FBK STL.16ID x .53 0D x .03° Xtmr Mount

154-10001-00 WASHER FLAT SAE BLACK #4 Cap Bracket(3) Add at Rev.C

154-20051-02 WASHER INT LOCK CAD PLTD #6 Under Power Supply Mounting Screw

154-40007-01 WASH SHLDR TEFLON #4 .050* Xistors(3) 06,14,18 *Rev.L.

154-40009-01 WASH SHLDRNYLON BLK 265 1D x .365°0D Input Jack Outside Unit

154-40150-01 WASH FL NY 28310 x 432 OD x.015" input Jack inside Unit

158-50004-00 TYRAP 7-3/8° WHITE Large Cape

160-30012-00 HEADER15 PIN 80DG TIN .156 CENTER

204-00033~-00 CAP MYLAH .33uF 400V c27

205-00081-00 CAP FILTER LYTIC 9000 uF 125V A
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CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

253-40040-00 RES WIRE WOUND 2.7 OHM SW Reg 'Ag:vcg g:a?t\;ml-\;'a'md‘mg Post

253-50041-00 RES WIRE WOUND FXD 2 Q 20W 10% R99,100

315-13002-00 FUSE MDA12 A *Rev.G

318-20001-00 SWITCH POWER ROCKER SPDT BLACK &

318-50004-00 SWITCH  THERMAL U1210005820A A

316-00031-00 RECT BRIDGE 200V 254 A

315-00063-00 IHIAG TS F/P 35AMP 600V MOT m “Rev.t

321-30013-00 XISTOR TO3P(L) NPN Q28,20,30,31,32

321-30014-00 XISTOR TO3P(L) PNP Q33,34,35,36,37

401-10111-00 WIRE 18 AWG TEW BLACK 16° Fusehoider to Line Filter

401-10117-00 WIRE 18 AWG TR-84 GREEN 7° Large Cap (-} to Bridge ()

401-10152-00 WIRE 18 AWG TEW RED 5 Large Caps (+ to Bridge (+)

401-20104-00 BUSS WIRE 18 GAGE 2* (30)Use on Xistors; (2) 2 chm 20W Lug
Connector; (1)#6 Lug on Xfmr to
Regulator Board WP-C area

401-80012-00 LINECORD  16/2 AWG POLARIZED A

502-30007-01 CHASSIS BOTTOM SCREENED SILVER SEVEN t

503-20032-01 PANEL TOP ANODIZED SILVER SEVEN t

503-40014-01 PANEL FRONT SCREENED SILVER SEVEN t

503-40018-01

COVER BACK SCREENED SILVER SEVEN?
503-40062-01 BEZEL METER PANEL ANODIZED *Rev.C
504-20040-01 CHASSIS TOP ANODIZED SILVER SEVEN t
504-20062-01 BACK HOUSING PAINTED SILVER SEVEN t *Rev.C
504-20042-01 METER HOUSING ANODIZED SILVER SEVENt
507-00025-00 BRACKET For Mounting U1210005280A Thermai Switch
507-00031-00 BRACKETCAP MOUNTING SILVER SEVEN t
§12-10618-00 INSULATOR SiL-PAD K-8

512-10717-01

PLATE METER ANODIZED SILVER SEVEN t

Add 1°x2.5" Double Back Tape "Rev.D

530-20054-00 STICKER SERIAL #

601-00536-00 Assy PREP LED SILVER SEVEN t

602-00576-01 ASSY PCB AMP SILVER SEVEN t

602-00578-02 ASSY PCB REGULATOR SILVER SEVEN t

602-00700-00 ASSY  PCB METER SILVER SEVENt

£502-00701-00 ASSY PCB POWER SUPPLY SILVER SEVEN t

§15-00001-00 NOISEFILTER  6A 25V ZCB 2206-11 AN

617-10032-00 XEMR SILVER SEVEN T i

*HISTORY

106-30002-00 GROMMET, GUM Fov.A-K

151-20002-00 SCREW MACH PP BLK 440 x 3/8° Filter (2), Small Xistora(3): Cap
Bracket(3) Rev.C-E

151-20052-00 SCREW MACH PP BLK 6-32 x /8" Triac(?); Regulator Board(2); Power
guqe&tysaracketm;‘rymp Mount{2)

151-20060-00 SCREW MACH PP BLK 6-32 x 1.25° Xfmr(d) Rev.F-K

151-20068-0C SCREW MACH PPBLK6-32x 1" Xfme(4) Rev.A-E

152-10001-00 KEPNUT 4-402C Filter(2); Thermal Switch(2); Terminal
Strip(2) Rev.A-B

152-10002-00 KEPNUT 6-32x 5/16° 2C Triac(1y, Tyrap Mount(2); Xfmn3)
Rev.A-E

184-40007-01 WASH QHI NR TFFI ON #4 050 Xistora(?2) Rev A-K

59



CARVER P/N DESCRIPTION ) REF DESIGNATORS NOTES

255-50010-00 RES METAL OXIDE 3 OHM 5W ak;va;t Bogzkhﬂnding Post

315-13002-00 FUSE MpQi2 A Rev.A-F

316-00057-00 TRIAC  T03 F/P 25AMP 600V MOT A Rev. AcH

503-40060-01 BEZEL. METER PANEL ANCDIZED Rev. A-B

504-20041-01 BACK HOUSING ANODIZED SILVER SEVEN t Rev. B

512-10715-01 PLATE METER ANODIZED SILVER SEVEN t Rev. AC

512-10716-01 PLATE METER ANODIZED BENYTONE SILVER SEVEN t Rev. 8

SILVER NINEt FINAL ASSEMBLY

P/N 607-00335-01

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

101-22003-00 BRACKET MNT .050* (4) Front Panel; (4) Top Panel

102-00003-00 CAP PROTECTOR 25*

106-30008-01 FOOT 1.5° DIA

10540014-00 © FUSEHOLDER PANEL MNT 120V/230V A

105-50000-00 FUSE CARRIER 120V A

106-30001-00 GROMMET NEOPRENE Use to mount Transformer

109-10010-00 PHONO JACK PNL MNT Input Connector

111-00002-00 LABEL MONSTER CABLE

111-20051-00 SOLDER LUG #6 (1)Triac (X fmr(1)linecord

111-20151-00 SOLDERLUG #10 (4)Fitter Cape

112-20003-00 MOUNT TYRAP SCREW MNT Large Cap Mount

112-30001-00 METER POWER 0-.5mA Mount using Double Back Foam Tape

115-10001-00 posT BINDING DUAL Output Connector

118-60012-00 SPACERS/Bx7/16*0Dx1/4°10 ALUMINUM Use for Xfmr mounting

118-80005-00 STANDOFF ROUND #8x1/4x5/16* ALUMINUM Use for Xfmr Mounting, fit Inside
neoprene grommats

118-80016-00 STANDOFF THREADED 4-40x.25° (2) Meter Board

118-80004-00 STRAIN REUEF MCT .156 WS .15x .28 18/2 Use with Linecord

151.20002-00 SCREW MACH PP BLK 440x3/8° (2) Fitter; (3) Small Xistors; (1) Triac Bracket.

151-20004-00 SCREW MACH PP BLK 440x9/16" (3) Cap Bracket; (2) Meter Board

151-20007-00 SCREW MACH PP BLK 440x5/16" Thermal Switch

151-20008-00 SCREW MACH PP BLK 440x7/16" (20) Xistors, Use with Belleville Washer

151-20052-00 SCREW MACH PP BLK 6-32x3/8* E&g&u;cé g}c E;gu(?)t% %ﬂg‘:’ mt;’owor
{4) Top Panel Mount; (1) Linecord
Soider Lug

151-20106-00 SCREW MACH PP BLK 8-32x3/4" {1) Brdge

151-20108-00 SCREW MACH PP BLK 8-32x1.5* Xfmr Mounting Screws

151-20151-01 SCREW MACH PP ZC 10-32x1/4* (4) Use with Filter Caps and Lugs

151-30001-00 SCREW SHTMTL PP BLK 4x1/4* A Meter

151-30051-05 SCREW SELF-TAP PP BLK 6x1/4"F 4) Back Cover to Back Housing; (6)
Houaing 6 Tap Chasai: ) Chassie ™
Top to Chassis Bottom

152-00001-00 NUT HEX 6-32x5/16" ZC (1) Triac; {1) Xfmr, use with luqs.

152-10001-00 KEPNUT 4-40ZC (2) Fiter; (1) Thermal Switch: (3) Cap

Bracket: (2) Meter Board: (1) Triac
Bracket




CARVER P/N DESCRIPTION REF DESIGNATORS NOTES

152-10002-00 KEPNUT 6-32x5/16° ZC 1) Triac; (2)Tyrap Mount;_(3) Xfmr; (1)
ey e B e
Linecord Soider Lug

152-10003-00 KEPNUT 8-32x11/32° 2C (1) Bridge

154-00007-00 WASH BELLEVILLE #4 BLK OXIDE (20 Xistors

154-00302-00 WASH/F BK STL.16 1D x .53 0D x 03" {8) Xtmr, above and below grommet.

154-10001-00 WASH FLAT SAE BLACK #4 (3) Cap Bracket

154-20051-02 WASH INT LOCK CAD PLATED #10 gmenrd S#ggclymB:m;’ Regulator
Tighten t0 6-8 b

154-40008-01 WASH SHOULDER NYLON #4 (3) Xistors Q6,14,16 *Rev.L

154-40008-01 WASH SHOULDER NYL BLK 265 ID x .365°0D Input Jack Outside Unit

154-40010-01 WASH SHOULDER NYLA Use with Fuseholder

154-40150-01 WASHFL NY 263 1D x 432 OD x .015" Thick input Jack Inside Unit

158-50004-00 TYRAP 7.4°"L NATURAL Use to eecure Large Cape

160-30012-00 HEADER 15 PIN 900G Connects Power Board to Amp Board

204-00033-00 CAP MYLAR 33uF 400V c27 €27 fitted to Qutput Binding Post

205-00081-00 CAP FILTER LYTIC 9000RF 125V AU“ with #10 luge and 10-32x1/4" acrews

253-40040-00 RES WIRE WOUND 2.7 OHM 5W R98 RO8 fitted to Output Binding Post

315-13002-00 FUSE MDA12

318-20004-00 SWITCH ROCKER SPDT AN

318-50004-00 SWITCH  THERMAL U1210005310A A

319-00058-00 RECT RRIDGE 400V 25A A

319-00063-00 TRIAC TO3 F/P 35AMP 600V MOT ZIX

321-30013-00 XISTOR  TO3P{L) NPN PWR 25C3281 028-32

321-30014-00 XISTOR  TO3P(L) PNP PWR 23A1302 Q33-37

401-10107-00 WIRE 18 AWG TEW BLACK 7° Solder to Line Fitter Ground Lug and the
‘?‘:ih:cf end to Solder Lug Mounted to

401-10111-00 WIRE 18 AWG TEW BLACK 16” Fuseholder to Line Filter

401-10117-00 WIRE 18 AWG TR-84 GREEN 7°* Largs Cap (-} to Bridge (-)

401-10152-00 WIRE 18 TEWRED 5° Large Cap (+) to Bridge (+)

401-20101-00 BUSS WIRE 18 GAUGE 1.5

401-20104-00 BUSS WIRE 18 GAUGE 2° (30} Xiators; (1) #6 lug on Ximrio

egulator Board WP-C area

401-90012-00 LINECORD 16/2 POLARIZED A

402-10006-00 TUBING HEATSHRINK 3/16°0Dx3/4"L :: éos ﬁneehré zo:er Switch Connections

403~ 10002-00 CAULK BLACGK LATEX Apply to Meter Box

403-10003-00 SEALANT SILICONE RUBBER RTV

403-10011-00 GLUE HOT MELT CLEAR Use to secure LED to Front Panel

403-10012-00 LOCTITE, DEPEND ADHESIVE Use to mount Feet

403-10013-00 LOCTITE, DEPEND ACTIVATOR Use to mount Feet

403-10020-00 LOCTITE, #222 Apply to Xfme nuts

403-10021-00 LOCTITE, #454 GEL ADHESIVE Apply to Phone jack nut after assembly

403-20001-00 THERMALCOTE #253 Apply to Triac before assembly

403-40012-00 TAPE  FOAM DOUBLE BACK 1/16x1° Cut at 2.5* (approx.) for meter

502-20077-00 CHASSIS TOP SILVER 8t

502-30007-01 CHASSIS BTM SILVER 8t

503-20078-01 PANEL FRONT SCREENED

503-20082-00 PANEL TOP SILVER 9t

503-40062-01 BEZEL METER PANEL Use black silicone to secure housing

$04-20074-00 METER HOUSING SILVER 8t
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CARVER P/N DESCRIPTION REF DESIGNATORS  NOTES

504-20075-00 BACK HOUSING SILVER 8t

504-20076-01 COVER BACK SILVER gt

507-00031-00 BRACKET CAP MOUNTING SILVER 8t Use Loctite #222 on mounting when assembling
507-00050-00 BRACKET THERMAL SWITCH UNIVERSAL

511-00008-00 HEATSINK, TRIAC FAB On Cap Bracket (item 355)
512-10618-00 INSULATOR SIL-PAD Use under Amp Board Xistors
512-10717-01 METER PLATF ANODIZEN Q4T Add 1°x2* Daubie Back Tapae

530-10155-00 LABEL, 1400 WATTS

530-10165-00 LABEL, FUSE MDA12

530.20100-00 STICKER SCIUAL # g;% :.hbt:’r?;:':ck of chaaasls, one labol
801-00536-00 ASSY PREP LED SILVER 8t

602-00576-01 ASSY PCP AMP SILVER 2t

8602-00578-02 ASSY PCB REGULATOR SILVER 8t

802-00700-00 ASSY PCB METER SILVER 8t

802-00701-00 ASSY PCB POWER SUPPLY SILVER gt

602-00702-00 ASSY  PCB METER UGHT SILVER 8t

§15-00003-00 LINE FILTER 16A A

§17-10032-01 XFMR SILVER 8t A

*HISTORY

154-40007-01 WASH SHOULDER TEFLON #4 080" Xiatora 08,14 18 Lip to Rev. L

SILVER SEVEN t PACKING

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
520-00020-01 BASE BLACK SILVERSEVENt Delete at Rev. C
532-10078-00 BAG PLASTIC SILVER SEVENt

532-20042-00 BOX SILVER SEVEN t

532-30027-00 FOAM END CAP SILVER SEVENt

807-00332-00 ASSY FINAL SILVER SEVEN t

890-00032-00 ENVELOPE WARRANTY INFORMATION

990-20046-00 MANUAL, OWNER'S SILVER SEVENt

SILVER NINE t PACKING

CARVER P/N DESCRIPTION REF DESIGNATORS NOTES
101-30003-00 BUMPON RUBBER SQUARE Use with Base
520-20031-01 BASE BLACK SILVER NINE t

532-10078-00 BAG PLASTIC 3'x 5"

$32-20042-00 BOX SILVER NINE t

532-30027-00 FOAM END CAP SILVERNINE t

807-00335-01 ASSY FINAL SILVERNINE t

990-00029-00 CARD UIMITED WARRANTY

9890-00031-00 CARD WARRANTY REGISTRATION

990-20106-00 MANUAL, OWNER'S SILVER NINE t
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Appendix C
DESIGN HISTORY

Engineering Change Orders for Model Silver Seven t Magnetic Field Power Amplifier
Note: Revision levels for assemblies are different than revision levels for parts lists and schematic diagrams.

ECO#:1024
REASON FOR CHANGE:
PROCEDURE:

ECO#:1042

REASON FOR CHANGE:

PROCEDURE:

ECO#:1044-1

REASON FOR CHANGE:
PROCEDURE:

ECO#:1111-1
REASON FOR CHANGE:
PROCEDURE:

ECO#:1148
REASON FOR CHANGE:
PROCEDURE:

ECO#:1168
REASON FOR CHANGE:
PROCEDURE:

ECO#:1256
REASON FOR CHANGE:
PROCEDURE:

DATE:04/21/89 REV.E Final Assembly Parts List - Effective S/N 068
Use correct resistor type.

Change R98 to 2.7 ohm 5W wire wound resistor.

DATE:04/27/89 REV.B LED Prep Parts List

REV.D Meter Board Parts List

REV.F Final Assembly Parts List - Effective S/N 218
To make power LED brighter; to avoid “bumping” RP1 out of calibration;

to improve ground connection.

Change LED limiting resistor to 4.7k ohms. Remove set wheel from RP1. Use
longer X-fmr mounting screws. Add star washer to power supply grounding
screw on Regulator board.
DATE:05/09/89 REV.B Button-Up Parts List

REV.A3 Meter Board

REV.B Meter Schematic - Effective S/N 200

To accomodate new style meter.
Use new meter plate. On meter board, delete jumper and R16; change C5 and
R11; add C6 and R12.

DATE:06/26/91 REV.C Button-Up Parts List - Effective S/N 368
To adjust the height of the meter plate.
Use two meter plates glued together to increase height.

DATE:07/13/89 REV.I Final Assembly Parts List - Effective S/N 808
To improve the reliablility of the triac.
Change to a 35A 600V triac.

DATE:07/11/89 REV.D Button-Up Parts List - Effective S/N 408
To improve the height of the meter plate.
Use one meter plate and attach with double-sided foam tape.

DATE:10/13/89 REV.F Button-Up Parts List - Effective S/N 1100

To improve cap bracket mounting; to improve chassis to signal ground.

Use 9/16" screws for mounting cap bracket. Use a kepnut on the power supply
grounding screw on Power Supply board.




ECO#:1267
REASON FOR CHANGE:
PROCEDURE:

ECO#:1272

REASON FOR CHANGE:
PROCEDURE:

DATE:10/17/89 REV.G Button-Up Parts List - Effective S/N 1765

To meet safety agency approval.
Replace MDQ12 fuse with MDA12 fuse.

DATE:10/24/89 REV.B Amp Schematic - Effective S/N 1581

To make damping adjustable.
Remove R9 and replace with 2K Trim Pot (RP2).

Engineering Change Orders for Model Silver Nine t Magnetic Field Power Ampilifier

ECO#:1734

REASON FOR CHANGE:
PROCEDURE:

ECO#:1748

REASON FOR CHANGE:
PROCEDURE:

DATE:05/22/91 REV.K Final Assembly Parts List
Effective S/N 91614600001

Improve adherence of feet.
Use Loctite Depend Adhesive and Activator.

DATE:06/07/91 REV.L Final Assembly Parts List
Effective S/N 91614600001

Improve strength of shoulder washer.
Use a nylon shoulder washer on Q6, Q14, Q16.




Appendix D

VOLTAGE CONVERSION FOR SILVER 7V/SILVER 9t

Bill of Materials

Qty  Part Number Description

315-13004-00  Fuse MDAB-1/4A
315-13002-00 Fuse MDA 12A
530-10106-00  Label 6A SLO-BLO
530-10107-00  Label 220-240V

—th eedh ek weh

Directions for Change (115V to 230V)

1.

For Silver 7t Set the switch on the power supply Silver 71

Silver 9t

regulator board to the 230V position.
For Silver 9t: Move jJumpers to 230V position.
Replace the MDA 12A fuse with an MDA 6-1/4A fuse

(P/N 315-13004-00).
Attach the 6A SLO-BLO fuse label (530-10106-00)

over the MDA 12 printing near the fuseholder.

Attach the 220-240V label over the 120 VOLTS
printing near the line cord.

Directions for Change (220V to 115V)

1.

For Silver 7t: Set the switch on the power supply

regulator board to the 115V position.
For Silver 9t: Move jumpers to the 115V position.
Replace the MDA 6-1/4A fuse with an MDA 12A fuse

(P/N 315-13002-00).

Remove the 6A SLO-BLO fuse label near the
fuseholder.

Remove the 220-240V label near the line cord.

o




Appendix E
SERVICE BULLETINS

Please insert Carver Service Bulletins pertaining to the Silver 7t or Silver 9t
here to ensure proper repair in the future.




CAaRMVER CORPORAT IOM
SERVICE BULLETIMNM

Service Bulletin # S3T-1A Model 33T Serial # Below 0218
Reaszon: If the custocmer complains that the power L.E.D. is toodim, follow
this procedure.
Procedure: 1. Replace 10k ohm resistor with 4.7k ohm rvesistor which is
wired in series with the power L.E.D.
Delete: Qfty—-1 251-00094~-C32 ‘ Add: Gty—1 251-00086—-00

(10k ohm 1/4 watt? (4.7 ohm 1/4 watt)

SERVICE APPROVAL

ENGINEERING APPROVAL



Service Bulletin # SST-3A  |Model: SST i Serial nos. A1l
REASON: To eliminate damping pot drift. Date: 7/26/90
DELETE ADD .
Qty 2 259-20010-00 2k Pot (RP2)] Qty 2 259-30001-00 500 ohm Pot
(RP2)
Qty 2 251-00067-00 750 ohm
° 1/4W resistor
Zore S/ vee %‘[4—56 m,? (R9)
leA
PROCEDURE
On the amp board, replace RP2 with a 500 ohm pot.
On the foil side of the board, cut trace between RP2 and U2 pin 3.
(See Figure 1A).
Solder R9, 750 ohm 1/4W resistor, between RP2 and U2 pin 3.
(See Figure 1B).
CUT TRACE (FARSIDE)
\ "
U ALY U
(L | re2 U2 0‘: l u2
~ o JP19 -~ JP19
x x &
Figure 1A Figure 1B
Note: Adjust RP2 for a
Gain of 29dB from input
to output, with an 8 ohm
load. ’
7
Engineering approval %., %&a ‘A
V4 4
Service approval




CARVER CORPORATION
SERVICE BULLETIN

rice Bulletin # SST-4 lMode]: Silver Seven t Serial nos. As needed

ASON:

Date: 1729791

If customer complains of hum or noise in the outputs.

_ETE

ADD

PROCEDURE

Check continuity of input jack ground from the sleeve of the
jack to chassis. In the assembly process, a thread locking
glue is applied to the threads of the input jack. Occasgion-
ally, heat will cause the glue to migrate and insulate the
ground lug on the input jack from the sleeve of the jack.

Note that the input jack is isclated from the chassis with a

nylon washer. Connection to ground is made on the power
supply board.

To repair:

a) Tighten nut aon input Jjack, or if this failse,

b) Remove input jack and thoroughly clean the threads
and ground lug before re-installing.

Tighten screw holding the bracket on the right rear side of
the power supply board. This provides the connection be-
tween power supply ground and chassis ground, and it is
important for this electro-mechanical connection to be
reliable.




NOTES
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