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YAMAHA M-4 POWER AMPLIFIER:
OUTSTANDING HIGH FIDELITY FEATURES

Yamaha draws upon nearly acentury of experience in making musical instruments 10 ensure that all aur
high fidelity preducts offer the finest in musical performance, MNew and original Yamaha technigques are
employed to help the sterso power amplifier M-4 live up 10 this policy. The low-noise, low digtortian
musical reproduction the M-4 achieves is a tribute to the effectiveness af Yamaha's in-house research and
development. Serious audiophiles will be interested in employing the M-4 with the equally well-designed
and produced C-4 stereo preamplifier. Together, they farm a popularly priced “separates” team represant-
ing the best in state-of-the-art high fidelity equipmernt,

k. AER o ADVANCED CIRCUIT CONFIGURATION
hl @ll 1 l The basio cireuit configuration of tha Yamahs M-4 is one of the most o
E ot @. 3 -'% vanced available todsy. |t s a completely DT amplitier dasign that consists of
A q : a lowi-noisn Dusl FET first stage with 8 cascode Bootstrap cirouit, a Glass
J.s ‘ T :'I A predriver stege with a cascode-connected current-mirrer eircult, and 2
Ti. o o : parallal pushepull all-stapes di'ect-cuuFulad DG amplifier output stage with &
g g R Bt | 80 B A threestage complementary symmetrical emitter-follower cireuis, Expallent
E [EJ travsient responss, broad frequency responsg and wery low digtartion are
la; l _ amnng its chief advantages.
i
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T sl el NEW HIGH-fr POWER TRANSISTOR

The M-3 benefits from the use of a newly developed output transistor in
many significant ways, This is a bipolar transistor featuring a very high Ty
ttransition freguency) [90MHz for the NFN Dype, TOmMHz far the PMP type,
and offers a mueh higher breskdown voltage and much better hepg linearity,
the latter helping to reduce distortion, The current wavetorm of this new
transistor amezingly shows no deterioration even at T00kHz a1 the cutput
level of 120 watks,

CESIGN-COORDINATED SWITCHES

The shree large, design-=coordinated squara switshes on the Yamaha M-4 104
POWER-OM, SPEAKERS & and SPEAKERS B add convenlenca and colar,
They contain Hluminstors which glow apsque orang (PONNERY or gresn
(SPEAKERS] to indicate the amplitier's operating status, However, whan the
powar switch is turned an, the two spraker saiithes do net illuminate ustil
after the amplifier stabilizes and the speaker relays are activated; they will
also turn off whenever the spasker protection sircuit 15 activated.

POWER-ON RELAY ELIMINATES "THUMP”

The power-on switch |s backed by 8 muting relay to aliminate the annaoying
Jand potentially damaging to your speakess) “thump! noisa as you switeh on
the powsr to the W-4. The relay prevents transient switching noise Tram
reaching the speakers hy momentarily cutting ther off the smplifiers oot
puts ungil the eircultry stabiliaes,




TECHNICAL HIGHLIGHTS

CIRCUIT CONFIGURATION

The furdarmental circuit confiquration
of the Yamaha M-4 13 gdvansced and
elatorate: it consists of 8 lows-nolae
Dual FET first stege with a cascade
bootsirap circuit, 8 Glass-A predriver
stage with & cascode-connected Gur-
rent-imirter  cireuit, and & parallel
pustrputl all-stage directcoupled DC
gmplitier putpul stage @ich g thiee-
L 1) complamentary ﬁ-,-mm&[rh_"ﬁl
emitier-follower cirguit, Each of tha
amplifying stages s desgred to pro-
vide optimal open-loop performance,
which than |5 enhanged by amploving
advanged  negative  {eedback fech-
nicues. Broad freguency responge and
e distortion arp among s majod
wirfiges,

Fig, |+ BLOCK DIAGRAM

in developing the MM-4, Yamaha
fourd 11 ifFicult to messure T resl
performance chasacteristics of the -4
with convantional measuring instru-
ments becagse of the residual distor-
ticer, Fowemd in tha instruments them-
saives, Hence wa have introdueced the
HE-IB Audio Analysis System, com-
hining &n eleciranic somputar and a
spEcErum  analyrer, 19 measane and
analyze all pspects of tha P-4 per-
lormance.

This HP-IB System 13 capable of
miEasuring variaus performance charae-
taristics with extreme sooursey, High-
order harmonic distortion compoenents
from the second to tha tanth harmonic
amil  higher, for  example, can be
measered with gocuragy on the order
of 0.0C0O05%, Fraquency ressonsa owver

HOMH 2 can bé measured with accuracy
cn the order of 0O14E, The caredully
selected circuit parts of oulstanding
auality, tha newly devaiopad power
transisior with s especiaily high £
tha new parformarsemeasuring sys-
temn and Yamaha's advanced circuil
techinigues all combing o make the
Yamaha M-4 an extraordnarily sups-
rigr power amplifisr,

AMPLIFIER

CIRCUITS
Valtage Amplifier
First Staga

The tirst amplifier stage in the Yamaha
F-4 power arnplifier is 2 voltege ampli-
fier comlzining a balanced differaniial
amplifying girault conslsting of & low
noisa Duwal FET Q1) source-follower

Fig, 2 DUTPUT POWER W&, TOTAL
HARMOMNIC DISTORTION




and o cascode-annnaected Dual Tramsis-
tor (03, with 8 pamode bootitrap
cireuit.

The Dual FET wsad gontaing 4 pair
of FETs featuring low noise amd high
g performance. The two FETs ara
carafully paived and matched in thais
electrical and thermal characteristics;
they Tully achieva the difficult pairing
ragquirements ealied for in the first
stage of & DC amplifier, A5 a result,
thie G drift at the outputs s held o
O.0075Y maximurm over the ambliant
wmperature range of 0°C — BO°C
{32"F — 122°Fl.

This advanced circait design enakles
the first stasa to offer a much higher
gain than a mare FET differential
cikcuit. Since the cascooe bBootstrap
pigs  cirewit faeds & sonstant bias
wvoltage |approximately B from the
common  emitter of tha differential
amplifiar to the FET, the distartion

Fig. 3 INFUT STAGE
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factor of the first stage doas not o
crease significantly if theo signal source
impedance chasges. This means that
there & no restriction on the kKind of
equipment that can be connected to
the M- 4% inputs.

Predriver Staga

Because this stage |5 responsible for
much of the power armplifier’s overall
gain, It has & significant influsnose over
Treguersy response, distartron and
otrar eritical performanee chareciaris-
tos of the powsar amplifier as o whols,
In the M-4, the predriver is in the form
of a diffarential amolifier similar to
the first stage, arranged in 8 cascode-
connestad currest-rirror poshpull g
cuit, Its balaneed input design means
high CMRR [Common Made Rejection
Aatiad and. 5%WRE (Supply “aoltage
Refection Ravol, thus ensuring stabla
pperaticn,

Thea aurrent-sairras Sircuil permits
Clazs8  push-pull  operatien,  which
heips ©o suppress even-order  high
Rarmonic distortion, A1 the same time,
sufficient gain is created for the pre-
driver woitage amplifying staga

MEW, YAMAHA-DEVELOPED

POWER TRANSISTORS OF
HIGH f1

The single moit serlous drewback of
tha conventional bBipolar  randstar
ugad in ClassB operation is the switeh-
irgy distortion it creates. Aeducing this
gaitching  digtortion will mean  im-
prowing  the high-Tlﬂ‘quent:"r rESDnNSE
and reducing the possibility of tharmmal
irraguiaritias,

Maediass to say, one way 1o abtain
improwed switching charactaeristics and
high-fragquency responsg 18 o use iow-
povevar transistors, Thargtora, The new

Fig. 5 CONSTRUCTION OF HIGHET TRANSISTOR
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powsr transistos, espacialiy developsad
for high fidelivy amplitier applications,
tas a4 unigue EPR IEmittar with Paly-
Silicon Balanced Resistor), whose ton
struct:on 5 given in Fig b -3 As shown,
a large number ol fode-poasar Lransians
units featuring high breakdown valtage
and superici  high-frequency rassonse
characierislics  are comaingd on @
single silicon chip, Then, 1o rendear the
amittar  corronts  uniform,  emitter
fallast registars are inserted into the
diffarant trandistor units in  series
COnABCEIDNE.

Thi hagh ¥ transistor with the
coratruction deseribed anowe pRsieises
tha electrical characteristics snomn in
Fig. B, Speciically, it has 8 Pe of 120
watts (10 1240, which rames it 85 4
high-poasser  Eransistor, Yet s transl-
vinn frequency 141 s extremaly high:
QoA Hz for the MPN eype (2502460),
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Fig. # COLLECTOR CLIRRENT V5 hgg
JECED

gnd  TOMAM: for the PP type (548
1080, The insertion of the emitter
maflast resistors has immensely  im-
proved  the  transistor’s  breakdown
resistance, Still another reasan the new
trangistor s an  output  transisior
weadl-suited Far use ina power amplitier
is that, in comparison with the conven
tional transistor having & mult-emitoar
construction,  the  lingarity of  this
tracaistors hpg, a factor which in:
Fluenecaes the distortion of the ampli-
figr, e considerably impioved over @
brosd ranee of currents,

Pawer Arnplifying Stage
Dutput Staga

This Iz a thresstage aormplementary
symmerrical emitter-follower  parallel
push-pull power amplifying stage using
nevely developed highspass, high Ty

Fig. § ELECTRICAL CHARACTERISTICS OF HIGH-iT TRANSISTOR

i r Tk .:'..:.'l.llxni--u.-

=
vl N TN B T

<1 Wy -'HI; for o ]

S EY AT

AL |

Fig, 10 COLLECTOR CURRENT V& hpp
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trangistors.  The three-stage  deszign
using closaly paired high ¥4 transistors
achigves sutficient poweer gain over a
broad frequancy band, In addition,
each of the thres stages i spacialiy
cesigned to offer & very dast carrier
cizcharge speed 0o the Clais-B oper-
#ting reglen, This not anly selps o
prevent  the  detarioration of  he
fraquency response and distortion in
tha high frequanay range, but, at the
samae time, provides axcellant statsility
during na-load operatien.

In order o darive masimum par-
farmanca from tha high-speed, figh 14
vrgnslstoas in the output staga, a diade
and a resistar welth 8 very low 3% ahm
resistance  are eoncected  in series
batwaen the amittars of the transistonrs
n the driver stege. This suppresaes
the  discharging Impadance of e
transistors in the base relon, render-

Fig. 11 POWER STAGE
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ing the amplifier very fast in {15 rising
and falling responsas,

Finally, the high f4 transismors ara
sapurely modantad on sutficiently largs
heat sinks, Thermal esistenca is wiry
laws, and heat dissipation s very effac
Eiwe, allowing the amolifier Doodalive:
u high output of 120 watts per channel
intes B ohms at wversy stable junation
tHmperanires.

Current Wavaform of High-fy
Trangistor

S mentioned befare; 4 number ol tha
newly developed high f7 transistors
ara drives &t low Impadanca in & coim-
plementary  poesh-pull circuit in tha
M-d's outpul stage, This desgn & so
citectrve that the transistor exhibits
ricx disturbancs e its corresst waveltorm
aven urder the steare operating con-
dition of 120-watt output at 100kHz,

Fig. 12 |DLING CURBENT W5,

TEMPERATLURE CHARACTERISTICS

SOl TR WS E TS

Fig. 12 M-4 HEAT SINKS

&5 can be saen in Fig, T4z, neris any in
crease of tha vertical current observed,
Fig, Tdb shows the cument wavaform
of & bipobar transistor tested urnder tha
same conditions: 8 grear deal of dis-
trbance i§ obaerwad,

SUPERB PERFORMANCE
CHARACTERISTICS

In the Yarmaha -4, the lownaise
Ctual FET in the Tirse stage s diiven at
1 cosstant low voltege {Vpg=6Y], re-
gqariless of the input 5.Ig|'|E| ar cutput
violzaga. The output of this Dt stage
is fad 1o a cescode-connected dual
trungistor pradrivar and on to the
thren-stage complementary et
cal emitterfoliower parallel push-pull
DG amplifisr  codput stage using the
naw  hignefy  transistors, This  ex-
plaing wehy tha BM-A4 i5 able to provide

such outstanding allaround perform-
ancie charactersiics.

Prassmted in Fig. 15 are the piaser
amplitier's opan-locp frequancy
sponse and ity closed-loop Tracuency
respones for comparison, &5 you can
sae, e amplifier has a frequanoy re
sponge reaching up 1o 22kHz before
it drops —AdB, proal that s opan-koop
parformance 5 particalarly e
markabie,

Within the audible frequency ramge,
o sufficient amount lapprox. G0CE] of
negative Teedback 05 stably  applied:
pven at 100kHz, a5 much as A0CBE
neqative feedback |5 osopliad  with
imoressive  stability, This  has  the
affect ol improving  the  Trequency
respranse. to such ar axtent that, &t
100kHz, it drops by as litdle as —(.7dA
plug/minus  WEdB.  Intermodulatian
digtortion 5 less than 0.002% a1 GOW

Fig. 14 CURAEMT WAVEFDREMSE OF BWITCHING RESPONSE
OBESERNVED AT 10McHz 1 21
|lal High T Teansstoer

Fig. 15 FREQUEKMCDY RESPONSE
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{3} Canvantienal Bipalar Transistor

Fig, 16 OUTPUT W5, INTERMDDULATICMN
DISTORTION




autput, and total harmonic distostion
less than 0.005% |B ahms, GOW outpun
over 10Hx to 20kHz|

Figs. 17 throwgh 20 show tha am
plifier's distortion wavefarms at 20Hz,
TkHz, 20kHz and T00KHEz. Hardly amy
sweitehing distortion 15 disoertiksle al
very high frequencias through 100kH:
Fig. 23 demonstrates that the ampii
figr has & very Bocuratl sGuare wave
recponse at T0kHz, Howawar you
easure the Yamaha M-4, it s 8 supe
rifsr powan am plifier in evary sway.

POWER SUPPLY CIRCUIT

The power supply oircuit b oan dudia
arnalifier is just as important as s
circuit design of the parts 1 uses
That's bacause Tha power sapply playe
the important role of supporting the
stable operation of each amplilying
stage by feeding erergy to it constant

Fig. 17 QUTPLT WAVEFORM AT
iz G 0W RME
IMlgin in — Sp Out, OC oporated)

FAHA
W
Fig. 19 QOUTPUT WAVEFCRRM AT
20k Hz/BOWW RME

IMain in = Sp Qut, DG oparated|

Wi 'L

Fig. 21 DUTPUT W5 TOTAL
HARMOMNIC DISTORTION
SR

Iy; In the M-4, the power supply cir
ouit is constructed of a high-capacity
transformer of  superior  regulation
capabilitios and a palt of 15,D00uF/
TEY electrolytic capacitors. As 8 ra
sult, amplifier oparation stability s
grsurd BviEn &k very iow frequencies,
which 5 wary impoctant for 8 DO
amplifier such-as the -4

In addition, the voltage-amplifying
stages [the first stage and predriver
stage) ara  provicad with their own
leftirightseparate local  constant-
voltage supplics. This helps too mini
mize intermodulation distortion and
crosstalls resulting from commaon ime
el .

Moreoser, Yamaha's adwanced am-
plifier design know-how has suocess
fully recuced the oocureanca of curment
loops as much as possible; the induct
anca i such ioops is thos reduced in
turn, The result i3 thet the source

Fig. 18 QDUTPUT WAVEFORM '
TeHz B0V AMS
ain i — Gp Oot, BC aperaced]

Fig. 3 OUTPUT WUE FORM AT
100k HzEOW RS
|Maan in = &p Out, D opesratg |

Fig. 22 FREQUENCY Wi TOTAL
HARMONIC DISTORTION
1T =

Impedance 15 Kepl :1u|h|:||.=|1[|',,' |y
through vary high fréquencies, so that
tha transient response of the amplifiar
a5 & whole is measurably bettarad.

FROTECTION CIRCUITS

Pe Liniter

Snould the spraker terminals be shors
ed and an overlead occur, or should
speaker systams ol a d-ohim or lass
impadance be connectad tooan ampl-
figr, the Pp (oollector powar dissipa:
tion} of the power transistors would
increase sharply and cause them o
break down. To prevent this, the
M-4 has a unique Po leniter which
aperates by detecting the lead im-
pedance. bt is activated the momeant
the load impedance. poes Gown balow
2 ohme,

Fig. 23 SOQUAREWAVE RESPONSE
AT 10kHz/ 4R

{Main in — Sp Oul, DG oparated)

Fig. 31 FREQUENCY WS, OLITFUT
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O Detecting Speaker Proteciion
Circait

Thera & .a relay in this circuit that
instantly cuts aff tha spepkers Tram
the amplifier as soon g a DG voltags
appears. Detection ol the DC veltage
i5 ol coursa automatic,

Thiz profection gircult also sarees
as 8 muting circult o protest the
spreakers fram dhe shock noise wsually
generated when the power switch s
turmed on or off, |t does this by
autting off the =zpeakers for a fpw
seconds after the poseer is turned on,
untl!! the amplibier reaches normal
operaling conditions

CONSTRUCTION & WIRING

Whan the performance lével of an

Fig. # FREQUENCY W5, DAMPING FACTOR

Bomar Salebm AR 2

Fimpa 1 S 11

amplifigr resches as high as does tha
M-d's, it becarmas ovhaus thar there
i5 & lirmit to tha improvemant of
amplifiar parformance thiough clircult
tachniques aione, This 15 imaorkant
trease the  amplifiers parformance
has indead resched that critical bound
ary stage whera the influsnce of lis
aonstructiceon,  wiring  accuracy  and
layst, and other factors which have
normally  bean  sacondary,  can oo
larger b sgraored,

The wonstruction of tha M-4 we
would ke to think, 12 wperb, reflact-
ni the long accumulation of Yamaha's
amplitier knowshow, The rasults ae
evident: the intar-channel crosstaik s
rni:':irrli:-'l:rl__ the overall current booo of
the amplifiar 85 a whaole s reduced,
and the magoetic properties aof the
chasis  de moet  interact  with the
interpal flux of tha amplifier circuitry
to pxert uncasiraple influgnces on the

sigmal paths.

Dither instanaes of spacial considear-
ations woe hawe gieen o the W-43
comstruction are many. The autpul
staps through whichoa high corrant
fleves, s grounded 1o a piecs of 1.5mm-
thick coppar plate 1o redice the im
pedance, Tooe cirecwt parts have been
mcst carefully chosen in light of their
influeree an final tonal guality, Thasa
incliede e high-capacity  elecrolytic
capacitars used in the power supp iy,
nuction-frea weound emitter resistors,
and speaker terminal colls of vary low
D reslstance  ysing  copper e
F.3mm in cdigrreter, In o short, careful
cordrderateon has besn given o EVETY
cdtail of tha Yamaha M- 4.

Fra. 27 INTERIOB WIEW
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Paak Levei Meter

[hie BA- 4 pornes with an elasorate peak
lavel display usirg a gréen LED airay,
This display operates off an exclusive
lavel mpoter [0 containing @ special
campeassion cireiit, as shown in Fig
28 o indicata the signal level from
Bt —454E in 12 steps of bdB
each, S0 it s wary eosy to read off the
Indication accurately. The OdB level is
set oat 100 watts {into B chmel, Tha

rreter display’s rise fime (8 approxi-
it ly  100usec,, ard its fall time 1
approximately 1 .258c,

There ic also an averdrive indicator
circult that lights red LEDS whenaver
the amplitier [ saturated foyoan axces-
sively high- laval input or because ot
an overkboad, The Sndicatcrs light ug
the moment the signal waveform s
clipped idistartion approx. 1%), and

Fay. 28 BLOCK DIAGRAM OF PEAK OUTPUT METEH CIRCLIT
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Fig. 30 DCOAC ENPUT SWITCH
|NFUT LEVEL CONTROLS

__.:E."\g._ﬂ:_ ey
.:j... ":I-__ l:?-;;_ L
i o 1
L "-_"'_b—..;_:—l"-; -u-:.l
- I : !
1 I
- '
|- |"_:--_Ea— -

rarmain 1 for about one second, 1T
is helpful for monitering the dynamic
range of the program sousce being
played,

ACIDC Input Switch

Beogude the M-4 s 8 complete DG
amplitier, it is capable of amplifying
DG 40H 21 signals. This means that tha
built-in DG detectirg prowection cir-
cuit will be activated ewary fime
detects 8 D0 component (0 the pre
amipiifiar's cutput, thus resdering the
M- innparative.

Te aword this inconvenience, this
ACDC Input Switch s provided an
the M-47s rear panal. Whan st o tha
AL position, itoswitches inoa Myla
{lim capacitor in the M-d's Input cir
cuit ta cut off signals below &.4Hz and
protect the amplifier from seh DO
Gl_‘ll‘lTI!F‘-l

Speakor Switches

Twern pairs ot spesker terminals are pro

(BF B4 INE
Fampas

Fig. 31 FREQUENCY ﬂFSFﬂH'ﬁE

witdeel an the rear
ane-toueh cosnmection. of up O ten
palrs of speaker systems, Tha self-lic
speakier switches on the front panal
safact A, B or A+8,

Separate Left'Right Inpot Levwel Con
trols

Unpwitched AC Ouwtlet (TO0W max.)

panel 1o pedmi

UL and General models only.)

ELEGANT APPEARANCE

The external desige of the M4 is as
alagant as its internat peerformance 1
outstanding, Thera are only  thrae
suare switches, all beautifully illumi
nated when activated, ples-a gresn
LE[ peak teval meter disolay glowang
brighthy in the darkness of the black
frent panel. The zop parel and the
upper half of each side panel use
punched metsl panels Tor the purposs
of pftective haat dissipation

Fig. 28 PEAK OUTPUT METER/OVERLOAD [NDICATORS

FEAR CUTHPLUT LEVEL

Fip. 32 SPEAKER SWITCHES
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M- 4 Parformance Specifications

Rated ﬁfm:ut Pawsf

" UG R 8 obes, VkHz, 0.008% T.H.D. 1BUA-T60W
4 ohme, Tkiz, 0.01% T,HA, FTEW-2 1B
8 ahms, 2|:u-|=&mH: EO0E% T.H. I, 1200+ 7 200
4 phrs, 20Hz- 20kFz, 0,01% T.H.D. 1710+ 70
E/ 8 ohms, 1kHz, 1% T.HO. 1350135 (DM
GBS B ohma, 1kH1_n1:-u5w,T-||;:- O T30
B ohms, 20H7-20k Hz, OGS T T.H.O TOON 1 CEIN
Powsr Bln-dl.u'ld‘l_l_:l__ ]
U,C.A E¢ B ohr, 600V, 0,00% TH.O. 10H2-100kHz -
'-:i'.'HT.j.__aEhT_Tu. B0, 0.02% TH.0, 10Hz- 10k Hz =
Damping Factor.
B chims, TkHZ 200
@ ahens, TkHz oG _ =
Tt Seaitivitympslancn 1 f1ﬂn'fffﬂ_ghrrj_s_]ﬂﬁk ohrms, S00pF
Freguariy R

A5P0S
MODE DG 8 akme, BIW T R ENROW [G.E. A

T TlH
TkHz 3 odd
100k H —0.7 .58
MODE AL 8 ahms, B0W 1U,C.H EVBOW 1G,.8.A4]
0Hz ~1.5 10.50E
1kHz bdb
10k e —0.7 =05cE

Total Harmanic Bistariian

T0Hz-20kHz, BOW (U2, RE] 'Em"-rl:ﬁ B.AL 8 obms

Li!ﬂ_l;_l‘ul_l‘lﬂ.ﬂ'l:ﬁﬂ

100k Hz, BB 11,6, RLENSIW 16, BAL B ohms Less than 0.06%
Inttrrnn-dulut]urt Dlmlurn

U,C.R ¢ B ahims, BOHz:TkHE=4:1, G0 Less than 0,002%

.84/ 8 ahms, B0HZ: Tk Hz=4:1, G0W  Less than 0.002%
Signal-to-Haise Ratie

[HF-A Networs, R = B ohma, Tk ahims 1184

Terminzted at Inpus Teeop inal
Rasicheal Nnrlu

TH - Metwork, B oheme, VOL Mk, KR
Filter Charnoterisics — B Blocy, fo = B,4HF

" Channel Sapamtson

U.C.A.E/ 8 nhms, THz, GOW andn
B ahire, 20cHz, GOW 7048

& E,n..-'EiE-ﬁhi;,. 1kHz, Gl = a0d2
B "B ohms, 20Hz, BOW F0dB >
Peak Indmmr

Inumtqr Hlfururm DB 100 18 ﬂJ‘_‘lTI_,___'IkHII

[rdicator Lavel [elf—~ —46c B | -GiE stepl

Aok Tirmn 000 sae ==

Salapss Tima 1.2 son. I:nd-Edﬁ kA
thlrh:ud- Indicator

lndicaior Leuel 1% Distartian (6 akws, TiHz-2Hz,
Pawer Supply R AL, G0Hz

H "I1I:l.l'12[!"|' FEOSEAl AL WE&H:

E-23nf3a00 AL BOH:

G ZA0W AL, BOHz

BoA Fal AL, ElHz

Pawar Gongumption

Li: F50W, C: Ga0v, 7 3506, E: SOO0W, GA: 4506, B: GO
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