Servicemanual
for Thule Audio

PA350B
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D85
N | BYDID . 456V
Q 1
9 D86 D26
T250mA _tcis PMLL4148 O+24v
J2 Fl BYDI7D -1 ’g oo|e~|ofnn -
1 : f\JoJFUSE T6.3A 124V 1000u 16V] £ > I . AANA— relay on 470/50V
. |E; ACin R 15A BRIDGE e = ) anag K4 10k N C189
2 |E o +Cl116 D82 AL cs4 w4y 8 2 2285 D19 D21
£ |5 U 15mF 25V == 9 1k b ol = PMLLA148
o |EY % - | SmF 50V H24VO 9 8 2 e
s B~ 93 g 8 3-55 cg | Roo /\. PO
g |26 O% +C117 +| cs6 24VO——0 42 g #0%0 PMLL4148 §-C ON/OFF
Sl F4 : 15mF 25V == 48V g 2 ' ’_| .
(=] -
8 E) 'O%O-| 24y |5mF 50V Q 5 Male con g —|e]en]< TOR C PIN
10 FUSE T6.3A - W70/50V
DE7 L*cio D25 = R147 P9
T250mA w|<|enled = BYDI7D —_ PMLL4148 =3 C OUTA +
T 1000u 16V _OUT X
”
5PIN P11 Dglg S6VL e PIN
BYDI7D |<|_ L OUT +L_OUT - SENSE_fL  P3
’ 1 —
(]
+
YLD 1oom100\é headli 470/50 b
DJ0 DI— RI48 4R72W C2
6 9O +56VR
11 D24 124V Cl PIN
T250mA D89 =+ C120 PMLL4148 47n/50V P4
J1 F5 BYDITD —— o —|een|<
T O%OJ FUSE T6.3A 0y 1000u 16V 48V 15 z Z [ R146
=D F6 15A BRIDGE Smalecon = S [k 10R
& |5 O% 114 c57 d1 g £ |2°C58 DI
= §4 - FUSE T6.3A —T—15mF 29V D84 15mF 50V 124V C 1, E ?g o +15C\>/reg I
< 2 = =
= |85 pu <|—O 38 2 la_ o5 PMLLA148 e
% | %6 o\ I o oss 2avo— 4 |3 & | 2028 RA84 Re < X
= g7 F8 \~/ FUSE T6.3A == d5 Iz 3 : N
oy 0% 15mF 2§V ——15mF 50V m +PHASE_OUT/MUTE N 10k 2
o) = UIB 5
I O-|FUSE T63A 24V 48V g 17171 5 =
C)F OVdig  GND Lt ciai § PMLL4148 | DII ; /-f o B
T250mA ] stenfes] = (2l a A LPI3 % T D23 & | | 3
1000u 16V ACPMLLA4148 “ D10 <
é SPIN P12 1.5mm wire from Ieft to right GND  poi IIB)(|D17D MC1458 47n/50V 2 RI51 4R relay
2 D15 z =
: IN SOvR ‘When output shorted. J R50 PMLL4148 3 PMLL4148 2V ! R_relay
3 R _ r o A
sypio | 2F decharge 10u and output -L or +SL BC846B ¢ 100k 10k REZAN PMLLALAS RO4 §
48V 7.4V, and reduce output current 313 @ S1_OouT
O reg R448 by STBY control, R198 p =
$ before relay switch off. relay on X—A\"—4 . R483 D16 = S2 OUT
Q136 Y : Y- s 2V DC detection N.U av [ g —
R96 RS Relay delay > 2ms . A 43
Qs8 Q52 Q51 10k | Q50 Q48 Q49 Q53 10k RU 2 DIg PMLL4148 PMLL4148 5 v C_OUT
+24V Taviee D17 UlA -I{ 3 ° P /\/\}\49% L OUT
728 RTEREO_OUT/MUTE 1 C59 ™ -
BCsseB  R75 8V2 =|efen] | K1 PMLL4148 Q7 NC 1458 2 4Tn/50V | R150
- ® R93 = | N +L_OUT
2SA1163BL | 2SA1163BL [2SA1163BLL 2SA1163BL | 2SA1163BL | 2SA1163BL 2SA1163BL —— |2 = D3 BC846B STBY R7
relay_on = |8 —
R52 R154 STBY oC95 IS D2 = - 10k
C_STBY S1_STBY S2 STBY +R_STBY -R_STBY -L_STBY +L_STBY 100k 100k © gZEPMLL‘““B 2 90 R0l POW OFF €93
8ms delay STBY off-> Active amp a2 - 220n 50V
R74 NI PMLL4148 w 2,83 % NN
100k V1 Q2 S AOZ0 IS SENSE -L -15Vreg
PMLL4148 = 3 D6 D5 T
Set surr. channesli_ ]151‘11{ Eg)/}é Eﬁ{ ;tereo 1';’1(;);1.(6 D22 N g Xz ® SURR_OUT/MUTE
R77 Q9 STBY - on: 10ms dela; o~ PO 24V é PMLL4148 124V P5
BC846B 100k > relay off delay 5njs 5 il I el D4 = D7
BC846B 47n/50V Q <>r | a 100k R62 K5 o~ o D8 T
R78 | — PMLL4148 TS0V | 4TwS0V o PIN
+74Vreg 100k +48V ©| 9993 K3 [PMLL4148 — —_Cs P6
. . N . . edge > 5Smspuls @ P +R relay -R_relay R61 E 4 70 E g % QZ) S = Cl185 R144
100K BC846B 100k g . g £ B 10R
R69 R510 C95 Wn/50V 38a00 S SURR/STEREO PIN
10u 16V L L s Z0Z0O Q <l a9ga
Q57 100k 1056 — — < £ = 9Ua > RI140 TOR p7
2200/50V = ' 8 FFAC
| | oo|e~[ofn BC846B a +
=4 <len|a] — 470/50V PIN
2 L181 =—— C6 R139SR P8
Ql1 BC856B s_‘ ’_| l_ -
SENSE_-R
S - BC846B
68R = 47n/50V]
N = SENSE +R  JoR Pl
5 POW_OFF R511 +Cur ° ° g o R143
relay _on = 72271 —R3 100k S S C113
Y- b REIAN @ @ © R149 +
330k g & < 4R72W R PN
relay release: Sms £ 4 <9 <9 P2
relay operate: 7ms b R65 -Cur I} e 100n/100V Leadedd -
& | pi13 1k = =
74Vreg £ NPMLLAL48 e & C4
3 BC846B 67 g < g Switch circuit Surr.left channel power circuit Surr.right channel power circuit —
5 R4 Q6 7k SPis 5P 470/50V
= 33 Hpie  Epi1s
E ol I £ £
g 5 <] 3 <
z _I+co N R153 g g
RIC ST 2 Ik g &
3 _ _ A350 3SW.SCH  A350 3L.SCH A350_3SL.SCH A350 3R.SCH A350_3SR.SCH A350_3C.SCH
22k | ACin Left channel power circuit Right channel power circuit Center channel power circuit
-7.4Vreg 48V 3ms delay-filter +R_OUT -R OUT
1 2 3 4 5 6 7




1 2 3 4 5 6 7 8
R311
AN +Lline
Ik 120W/8ohm => 44Vpeak/5.5Apeak
USIB 330k darlington CEsat (5A) = 0.8V
5 R105 ? PBYR1045 voltage drop= 0.4V
0.5V DC can be cancelled RT3 7 / C-E driver + BE output = 1.0V
GAIN--5x4-20- 26dBal 2007 9 6 Emitter resistors =~ 06V
— OPAMP_L —
MC1458 D
col 28V
+56VL  REGT 330k
Q LM317T
3 v 2200/50V
+48V
C34
—=—=2200/50V 383
R36 z
M 2200/50V P
22k 2 24V “
Q4 et C176
+49Vreg L R229 2SC2713BL 5
47n/50V Q +46.5V regulated 68R Cl154 _| Dui4 D100 s
C69 I QIB ZNBASSS X g 2n2
2n2 R358 R464
T0R 2R2
Vbias = 2.6V => servo out = V+ R498 CIL - aggt Rkt
i - 330k | Z Q99
ias = 4.6V => servo out = V-
: | 68 %2 SD1760 PMLL4148
Rservo out : o R223] o7
Rtop/1.5k = 2.6V/0.6V => Rtop = 6.5k 5Vop_+L R330
10k/Rbut = 4.6V/0.6V => Rbut = 1.3k i o o8
Rs t<=15k < -5Vop_+L ’
220R servoou P i - o . - 25C4278 sca27s 100R
b = ! o = E ES
Ra21 Loop gain = +1V > -1V * v oL RI86 c
svarer til input @ndring: - —_
10mV ->(4.3-3.2)= 1.1V bS
@30 " =>2V out-> L1V in é v z
_ 3
Cl6s—=— 2 =>-6dB loop gain & 5
2200/50V 2n2 ] [*+.C195
2 ~| OPAMP L4 rs19 N-U-
c178 OPA445AU e o O0R12W R425
3 N 29 5 “ur Ré2 R202 R397 3k3
6 3 OR1 2 330R QORI 2W
L, _ >< T~ R398
4 IR_CLASS_A
i Lcur R399 R400 PR162 —
|~ w z BCg46H v RS ORI 2W 3Kk3
“ N R281 D52 401 OR12W
z 1k5 NZPMLL414;
5
RI18 2.6Vop_+L
10% Q26 L+ C196
R201 PSA1633 25A1633 « —
3K3 +49Vreg L
R513 3
q €203 68R — ~ “ < ) < o~ % g
| SC2713BL 3
295 I 5Vop_+L . RIEL 2
R33N\
N.U. 10n SVop L. YoR
VP PRE E L R479 B
BCP56 BC846 R487 3k3
3u3 50V Ci153 330k S Q132
a3l R360 R309 R230 | 91 R224 hSB1184
4 100R 330R 4 I | R431 R359
u 2n2 l | |_g§{\/ ) Q65| Tor s
. -46.5V regulated 2n2 D115 ko
c68 2SA1163BL BASSS ]
RI19 R491 = c179
10k c70 [
470/50V R290 330k D9 |
S 2n2
Mo 50K 1 2200/50V 24V BDV64B z
220n/50V | [ IDarlington @
== R C W7n/s0v l7n/s0v = —
€35 . Cl64 30 ——Cl04 ——cl102 R384
2 100p LMV721M5 D50 al o D42 o 0l s ey
0.2_ Vin Vout —3 7~ . o 023? NZBASSS U23B 48V
-S6VL  REGI2 BASSS o) o)
LM337T -2.6Vop_+L +2.6Vop_+L -5Vop_+L +5Vop_+L
R164 P- - P RI6S P- P- TSH22ID +L_ouT
Yo ES/\/‘J\Sense:rL TSH22ID
Max Reguleringsomride: = 30A * 0.1ohm +0.5V = 3.5V R4S3 2k2 R4S4 R473
Max Stromendring outnode: 3.5V/2k6 * 100R/330R =0.41mA = ks R474 1S
0.18mA (resistor) + 0.23mA (Op-amp) 2k2
Max peak output = +/-44V => Rres = 44V/0.18mA = 240k A
Max op-amp out = +/-2.4V => Rout = 2.4V/0.23mA = 10k
714 Z15
3V9 “RKBVY
% : Power transistor mounted under PCB
+5Vop_+L -5Vop_+L
1 2 3 4 5 6 7 8




1 2 3 4 5 6 7 8
R320
wcline
1 =
+15Vreg 120W/8ohm => 44Vpeak/5.5Apeak
darlington CEsat (SA)= 0.8V
P PBYR1045 voltage drop= 0.4V
T C-E driver + BE output = 1.0V
Emitter resistors = 0.6V
3 R4l ?
0.5V DC can be cancelled RiOL 1 + e D
GAIN-=-5x4--20--26dBat 20Hz >} 2 g
+S6VR  REGI0 MC1458 OPAMP_C
LM317T C197 R420
3 Vin B 330k
2200/50V +48V
cs2 -15Vreg
——2200/50V
R4S 389
A S 2200/50V
2%k €90 +24V 3k3 3W
Q42 25 C188
+49Vreg_C 2SC2713BL
4T0/50V Q +46.5V regulated C159 47 D119 z
86 R246 | QB ZS’BASSS Z g m2
N _| S|
68R anz R370 R469 D112
D109
85 PRE_E_C 1R PMLL4148
BCPS3 R336 | R437 b
- 2K | 65R 1K5 Q102
2.6V == servo out = Vit n2 R247 25D1760 R195
.6V => servo out = V- 5Vop € 100R
Rservo out : -
Rtop/1.5k = 2.6V/0.6V => Rtop = 6.5k ¢ Q88 +5V8”7C
251 10k/Rbut = 4.6V/0.6V => Rbut = 1.3k [ = o o = E o 25C4278
220R Q46 Rservo out <= 15k f“7 c
2SC2713BL . s
cag Loop gain =+1V > -1V <| vaa Q':g D76 5
2n2 N 2l svarer til input @ndring: g 0R —
171 ° g 10mV ->(4.3-32)= LIV “ 2
7 | oeeC = =2V out->11Vin ~
2200/50V Q - + C204]
=> -6dB loop gain =
n2 | OPAMPCNS  Qgizg | 6v2 R426
C190 OPA445AU k1 2 | Ccur 3k3 8V,
3 5 - R208
1 + 6 ;; 3 +Q 330R QORI 2W
2 R415
= N> ><
SRkllxl 8 g U IR_CLASS_A ok A e L
N I 3 2 BCS46H z *Cur R417 ORI 2W R177
o Nl R284 £ D79 3k3
z 1kS = NZPMLL414
Z =
RI136 2.6Vop_C = [+ C205
10% 2SA1163BL Q44 —
R207 PSA1633
3k3 3
+49Vreg C Rs16 g
C208 68R — o e < ) ol | ® >
| R337 SC2713BL Q130 <
|
R477 10n +5Vop_C PRE_E_C
NU P 22k —R482 s
BCP56 BC846B 3K5 Q135
3u3 50V R245 C160 4 SB1184
49 R372 R318 1 89 R436 R248
4| 100R 330R I | R371
U 68R 2n2 | R468
-46.5V regulated 2n2 68R EZI\ZS% . R - PMLL4148
c87 ]
_| 47n/50V. R497 5 c191
Rr137 <10k 8 [
330k o 2
Ra4 R293 S| 2n2
NN
P200/50V 26 60R I Y2 3K33W DR390
= ! H7n/50V W7n/50V Darlington 1
cs3 - U36 ——Cl44 ——cl11
2 C170 LMV721M5 D77 af ol D69 of = * 3
2 |y Vout 3 100p ~ U26A NBASSs U26B 1A250B/PA250B: no high efficiency for C chan. 48V
1) " ou 4 |+ 8 replace darlington's by jumper
ok E}FA%?T 2.6Vop_C 2.6Vop_C pas SVep.C
3 -2.6Vo +2.6Vop_C +5Vo
RI79 " i Qﬁﬂ\/\_\&m ¢ TSt TSH22ID c.out
1ks 15 T
Max Reguleringsomrde: = 15A * 0.20hm +0.5V = 3.5V 2k2 pase 2k2 pags
Max Stromendring outnode: 3.5V/2k6 * 100R/330R = 0.41mA = Ra5 Ra60
0.18mA (resistor) + 0.23mA (Op-amp) P s
Max peak output = +/-44V => Rres = 44V/0.18mA = 240k A
Max op-amp out = +/-2.4V => Rout = 2.4V/0.23mA = 10k
723 725
Vo - 3v9
+5Vop_C -5Vop_C % : Power transistor mounted under PCB
1 2 3 4 5 6 7 8




1 2 3 4 5 6 7 8
Vbias = 2.6V => servo out = V+
R317 Vbias = 4.6V => servo out = V-
AAN— +Rline Rservo out :
Ik Rtop/1.5k = 2.6V/0.6V => Rtop = 6. 120W/80hm => 44Vpeak/5.5Apeak
10k/Rbut = 4.6V/0.6V => Rbut = 1.
Rservo out <= 15k darlington CEsat (5A) = 0.8V
C-E driver + BE output = 1.0V
usog 30k Loop gain = +1V > -1V Emitter resistors = 0.6V
5 R419 ? svarer til input aendring:
0.5V DC can be cancelled R100 7 / lg";\\// - ‘(431' ?3) =LV
GAIN = -5 x 4 = -20 = -26dB at 20Hz »h 6B oo anin
+56VR  REGY P&
LM317T
3 Vin
2200/50V +48V
C46
—=—2200/50V R387
R42 z
AN @
2200/50V o
2%k C84 424V 2n2 #
Q36 = C184
+49Vreg R R238 2n2 2SC2713BL =]
47n/50V Q +46.5V regulated 68R C157 _| bus Dlog| =
81 1| AS;ASSS Z g
Il R366 R466 ° ovdig
R501 T0R 2R2
330k C83 sy PREECR
Vbias = 2.6V => servo out = V+ | q Qsilglweo DI0S
Vbias = 4.6V => servo out = V- F5Vop_+R m2 68R 2k2 Ro39| |
Rservo out : R334 o 1
Rtop/1.5k = 2.6V/0.6V => Rtop = 6.5k -5Vop_+R O
10k/Rbut = 4.6V/0.6V => Rbut = 1.3k < 22k ) SCQS; N ng‘; s PMLL;II?Z
= " = o = s
Rservo out <= 15k b = i o = 2 EN +5Vop_+R 100R
Loop gain = +1V > -1V
svarer til input @ndring: —_
c42 " 10mV ->(43-32)= L1V é u43 * §
= =>2V out-> 1.1V in ° 2
= =>-6dB loop gain e 2
2200/50V
m2 ~ r521NY- =
Ci86 OPA445AU e o O0R12W R423
R = U3 “ur R4l R206 R409 3k3
6 s 3 OR1 2 330R QORI 2W
L, _ = >< T~ R410
4 IR_CLASS_A
i Lcur R411 R412 PR172
P i 2 v 0R1Z O0R12W 3K3
o IS D70 413 ORI 2W
z SZPMLLA14
5
R130 2.6Vop_+R [+ C202
o R129 Q38 —
R205 ki PSA1633 25A1633
3K3 & =
OPAMP_ R\ +49Vreg R \ © g
- €207 - ~ @ < ) < =~ % E
<] | IO | DJ SC2713BL <
i ~ F5Vop_+R R335 Q29 Q3F
R476 10n
B 2k
SVop_tR PRE E +R
N.U. BCP56 BC846B R244  CI58 RS02 Ra81
3u3 50V 68R  2n2 330k Y S Q134
c43 R368 R315 | c79 R240 hSB1184
4 100R 330R [ | R367
U |—‘ l | YR R467
—
-46.5V regulated 2n2 D121 Yo
80 495 DIODE E:‘? 0Vdig
Q73 =
FTn/50V 10k Y30k 2SA1163BL [
R292 RI31 pio7]
R4l 2 m2
EEEUNPNPN-
[ o 50K 1 220Cn£ov 24V BDV64B  Cl87 z
o
= ! Kn/50V W7n/50V E
c47 . R243 U4 ——=Cl110 ——Cl108 R388
2 C169 220R 1Col 068 LMV721MS D68 af el D60 o 0 o)
p ;
IS 2| vin Vout 3 ~ Y - Uzsé\ NZBASSs U25B 48V
-56VR  REGI4 2n2 BAS8S b 2
LM337T -2.6Vop_+R +2.6Vop_+R -5Vop_+R +5Vop_+R
R174 e " KR A Sense 1R > TS TSH22ID +R_OUT
1ks 15 T
Max Reguleringsomrade: = 30A * 0.1ohm +0.5V = 3.5V
Max Stromandring outnode: 3.5V/2k6 * 100R/330R =0.41mA = 2k2 pass 2k2 posy
0.18mA (resistor) + 0.23mA (Op-amp)
Max peak output = +/-44V => Rres = 44V/0.18mA = 240k ‘1‘1?557 ];1?55 8
Max op-amp out = +/-2.4V => Rout = 2.4V/0.23mA = 10k
719 721
3V9 3 3v9 % : Power transistor mounted under PCB
+5Vop_+R 5Vop_+R




2 3 4 5 6 7 8
R308
}/\/\%-Rline
1 =
HsVies 120W/8ohm => 44Vpeak/5.5Apeak
darlington CEsat (5A) = 0.8V
I C-E driver + BE output= 1.0V
Usoa 30k Emitter resistors = 0.6V
3 RIO
+
0.5V DC can be cancelled R72 1 D
GAIN = -5 x 4 = 20 = -26B at 200z »h 2
+S6VR  REG6 MC1458 OPAMP_SR
LM317T C60 R102
3 1 vin < 330k
2200/50V +48V
c28 -15Vreg
—=—=2200/50V R3S
R33
- ANANA——
2200/50V o
2%k C66  +24V 2n2 #
QI8 et Ci72
+49Vreg_SR 2SC2713BL 5
47n/50V Q +46.5V regulated C145 D113 -
62 R228 | TR BASSS D96 N7 & 0Vdig
R307 4 [ S
330R 2 R354 Q98 R461
2SD1760
BC856B RA436 65 PRE_E_-R 10R R PMLL4148
R208 -
BCPs3 Q63 Vbias = 2.6V => servo out = V+ 330k I |—/\/\/‘ d I Do3
Vbias = 4.6V => servo out = V- O 22 oy
Rservo out : [+5Vop_-R R328 1 100R
10K\\10k/Rbut = 2.6V/0.64V => Rbut = 1.23k ST 0 sVon R
10k/Rbut\10k = 4.6V/0.64V => < -5Vop_-R 22k Q Q -
R219 25C4278 SC4278 9
Rbut\10k = 1.4k ! = i o = S
220R : = = | = = = i RTSS
Q2 . II/ C
Loop gain = +1V > -1V —
25C2713BL, svarer til input @ndring: D0 g
24 Cl163 10my > (43 32) =5 1V é U40 * SZ0R g
m2 —= S b =>2V out-> 1.1V in ) 2
+2.6Vop_-R £ B ] 3
220n/50V Q 00p gain +C192]
AN\ ==
2 | OPAMP_SR™\4 riss | 6v2 Ry NU-
C174 OPA445AU k1 718 o ORI 2W R424 | 8V2
3 ) = Cur - R39%6 R200 R391 N
+ 6 03 E s u27 330R QORI 2W k3
E gy 0R12
L, _ = - NG R392 pa)
R161 Z 4 IR_CLASS_A
skl il o c D3 R393 R394 PR157 74 —
<l = 3 2 BC846H 2 *Cur MDA OR12W 3k3
~ N R280 IS D43 R395 OR12W
z 1ks N PMLL414: 8V2
s 5 i
R112 -2.6Vop_R D36
100 2SA1163BL Q20 3 Lt cio3
R199 PSA1633 25A1633 -
3k3 *
+49Vreg_SR R512 3
€200  68R — ~ “ < ) < o~ % g
< | SC2713BL Q123 Q127 5
R70 1 +5Vop_-R R329 =
10n 22k
N.U. SVop_R PRE E R ] 68K B
BCP56 BC846B R485 R478 Q131 RIS4
3u3 50V ci52 330k Y S
c25 R356 R306 R222 | c67 R216 hSB1184 PMLL4148
4 100R 330R A —h l Il R429 R355 04
U 2n2 1] o R462
2n2 D78 X
46,5V regulate R489 BAS8S et 0Vdig
=
63 470/50V RI13 Y30 =
10k Co4 [
R289 Dos | B
R32 2 2
A
50K 1 2200/50V 23V cirs Z
R20n/50V 22k -
= ! HTn/s0V 470/50V IDarlington # |
c29 . u2s ——clol —=—C99 R382
g C162 LMV721M5 D41 af o D35 o Pe)
: 2 |y Vout —3 100p 7~ . o UZZé\ NBASSs U22B -48V
-56VR  REGIT BAS8S 2
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