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| AX-592 AX-592/AX-892
AX-892 |
B PRINTED CIRCUIT BOARD (Foil side) ® and @ : TEST POINT WAVEFORMS(AX-592—> See page 22) ;

® Semiconductor Location
Ref. No. | Location Ref. No. | Location Ref. No. | Location Ref. No. | Location Ref. No. | Location Ref. No. | Location
D301 BS D313 D5 Q301 B5 Q313 F5 Q323 C5 Q335 C4
D302 B5 D314 D5 Q302 B5 Q314 F5 Q324 Cc4 Q336 Cc4 REC OUT
D303 Cc5 D315 D5 Q303 B5 Q315 D5 Q325 Cc4 Q337 F5
D304 E5 D319 F5 Q304 B5 Q316 D5 Q326 c4 Tape1, P Tuner
D305 ES D320 F5 Q307 D4 Q317 D5 Q327 C5 T(‘nﬁc%? PHONO
D308 E4 D321 F5 Q308 D4 Q318 D5 Q328 C4 AUX
D309 b5 1C301 C5 Q309 D4 Q319 D5 Q329 C4
D310 D5 1C307 E5 Q310 D4 Q320 D5 Q330 C4
D311 E5 1C308 E5 Q311 F5 Q321 D5 Q333 Cc5
D312 E5 1C309 E5 Q312 E5 Q322 E5 Q334 C4
FUNCTIONP.C.B.(2)
AUX
S INPUT
r ot
u cD
TAPEA TUNER
TAPE2 “ TAPE2PE PHONO
(MLD)T e e {(MD)
A AUX
AEl
REC Ly . ! L
|‘ ouT W - R
TAPEI R e T
|_ G RSN ; e . BL w309
ThrE[3] e NN i R i
7@5 R ' T N
. S SR R Ao BL w310
TUNER |Z| To:
. FUNCTION{3)
7 :
J%’f‘ff;ﬁ{%/
.
U
. T vouume
GND
(: D w319 8L
©®
PHONO Uﬂﬂllw:ﬁ To.
#301 FUNCTION(3)
MM Mc romemomoO | 4+ X
|:C| [4\] b} 2 S¢ac
w301 To:
- FUNCTION(3)
O® | p 77533 s |
mmmmgsm g?my) i
lII CD I DBAL i . 1 §§ N W _,a ﬁj g ‘
o7 Cpyeen PR Serege |
%%@5@@2& . |
':' o |
' | FUNCTIONP.C.B.(1)
VTV MU4 waie (Ax-soﬁlzy) ! #307 m3 +r‘<_niv‘U§ B
388 2% #316 ' EEEE o i
#i3 To. W307 To. *3?5
To: : FUNCTION(3) FUNCTION(7) To:
MAIN(1) . ! FUNCTION(5)

18 ‘ 19




A E F G H
AX-592/AX-892 T AX-592
"~ AX-892
H PRINTED CIRCUIT BOARD (Foil side) ©® AX-892 only FUNCTION P.C.B. (6)
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AX-592/AX-892 | AX-592 ]

H AX-592 PRINTED CIRCUIT BOARD (Foil side)
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b, T Ref. No. | Location
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3 ! | D102 B3
i E]
1 ‘ 10 9B i : D103 B3
Jram D104 B3
i : PRl CONTROL | D105 B3
. % J D106 B3
0 D107 E3
o D108 E2
15 D109 E2
3? D110 E2
. D111 E2
18 D112 E2
N SPEAKERS —pi1a B4
j — D114 F4
i D115 F2
Gommrmp—] ® D116 Ea
l , D117 F4
: B D118 E4
D119 F4
D120 F4
" © D121 B5
D122 A5
D126 E4
i D127 E4
8 W g Q101 A2
[ | y% ¢ i ( Q102 B2
To: i~ Q103 B3
: p dieigis - Q104 B3
FUNCTION(4) % - : | Q105 B3
i N Q106 B3
: e Ui . Q107 B3
@15§‘§$§;‘ i i
, : 3@ FEWIE o | T | Q110 B3
(o) e 55 . WH_Wii7 MAIN(5) Qi1 B3
%"“i%““m””& il B wi Qii2 B3
' Q113 B3
Q114 B3
Q115 B3
Q116 B3
Q117 c4
Q118 c2
1 Q119A C4
”_/,., 1 Q119C ca
N S Q120A c2
& j} N Q120C c2
B, # Q117 and Q118 are transistors for temperature correction. 8} g: é gj
Apply silicone grease to contact surface with the heat sink. RE wor To: Qi22A B2
RE w102 Q122C D2
MAIN(3) Qio3A .
wita Q123C D4
Q124A c2
Q124C D2
Q125 B3
MAIN P. C. B. (7) Q126 B3
Q127 E4
Q128 E2
Q129 E1
% Q130 B5
] ) Q131 A5
7 . 132 E1
To: gg\mummmmwij“z‘mmmwma%%wmy%wwWmmww*ﬂm;&%’ f&ﬁ - |—- To. 81 23 1
FUNCTION(8) . ®x F - - - - - @ 74 |_[maIN(2) T
© > @ . " bl
#SOBI I L BL _Wwi03 81 23 Eg
. ‘ To: Q138 F2
To: \ 2w POWER Q139 F2
ﬂ-——» .
FUNCTION(8) . L ot wios TRANSFORMER

12 | 13




wiiz

#112

L |

To.
FUNCTION(4

#1149

To.

FUNCTION(8)

wig

)

AX-892

MAIN P. C. B. (1)

o ARG

) g‘mm;e; @ 18

N
N

i :«;&“@&
e

AP

> @

o
#308] I

O

O

T

(s T

O O

# Q117 and Q118 are transistors for temperature correction.
Apply silicone grease to contact surface with the heat sink.
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#1113
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AX-592/AX-892
M PRINTED CIRCUIT BOARD (Foil side) .
® J, U, C and R model . @ R model only
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To: To: To:
MAIN(1) POWER POWER
@ Semiconductor TRANSFORMER TRANSFORMER
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AX-592/AX-892 AX-592
B TO SERVICE PERSONNEL’

1. Critical Components information.

Components having special characteristics are marked /N AC LEAKAGE

and must be replaced with parts having specifications equal WALL EQUIPMENT TESTER OR

to those originally installed. ‘ OUTLET UNDER TEST EQUIVALENT
2. Leakage Current Measurement (For 120V Model only). @ :E)— <

When service has been completed, it is imperative that you |

verify that all exposed conductive surfaces are propetly insu- =

lated -from supply circuits. |NS1%I§¢|\_TEING

@ Meter impedance should be equivalent to 1500 ohm shunted
by 0.15uF.

® Leakage current must not exceed 0.5mA.

@ Be sure to test for leakage with the AC plug in both polarities.
"CAUTION"
(== "F101 : FOR CONTINUED PROTECTION AGAINST RISK OF FIRE,REPLACE ONLY WITH SAME TYPE 7.0A,125V FUSE"
=AY\ "F103 : FOR CONTINUED PROTECTION AGAINST RISK OF FIRE,REPLACE ONLY WITH SAME TYPE 2.5A,250V FUSE"

WARNING: CHEMICAL CONTENT NOTICE!

The solder used in the production of this product contains LEAD. In addition, other electrical/electronic and/or plastic (where
applicable) components may also contain traces of chemicals found by the California Health and Welfare Agency (and possibly
other entities) to cause cancer and/or birth defects or other reproductive harm.

DO NOT PLACE SOLDER, ELECTRICAL/ELECTRONIC OR PLASTIC COMPONENTS IN YOUR MOUTH FOR ANY REASON
WHATSOEVER!

Avoid prolonged, unprotected contact between solder and your skin! When soldering, do not inhale solder fumes or expose eyes
to solder/flux vapor!

If you come in contact with solder or components located inside the enclosure of this product, wash your hands before handling
food.

B REMOTE CONTROL PANEL
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B FRONT PANELS
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AX-592/AX-892
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AX-592/AX-892

B REAR PANELS

V¥ AX-592 U model
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V¥ AX-592 B model

¥ AX-592 G model

V¥ AX-892 R model

V¥ AX-892 G model
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AX-592/AX-892 |

AX-592

H AX-592 SPECIFICATIONS

BAUDIO SECTION

Continuous Loudness Control

Minimum RMS output Power per Channel Attenuation (L evel related equalization)  —-30dB(1kHz)
20Hz to 20kHz, 0.015% THD, 8Q 100W-+100W Gain Tracking Error(0~—60dB) 2dB
20Hz to 20kHz, 0.03% THD, 6Q 120W+120W

Dynamic Power Per Channel(IHF) BGENERAL

8/6/4/2Q 140/170/220/290W Power Supply

DIN Standard Output Power Per Channel U, C models AC120V, 60Hz
G model only R model AC110/120/220/240V, 50/60Hz

1kHz, 0.7% THD, 4Q 155W A model AC240V, 50Hz

IEC Power B, G models AC230V, 50Hz
G model only Power Consumption

1kHz, 0.015% THD, 6Q 110W U model 200W

Power Band Width C,R, A B, G models 220W
0.03% THD, 50W, 8Q 10Hz to 50kHz AC Outlet

Damping Factor (SP-A) U, C, R, G models, Switched x 3 100W max(Total)
20Hz to 20kHz, 8Q 320 or more A, B models, Switched x 1 100W max

Maximum Power (EIAJ) Dimensions (W x H x D) 435 x 151 x 396mm
R model only {17-1/8"x5-15/16"x15-19/32")

1kHz, 10% THD, 8/6Q 145/170W Weight 10.6kg(23lbs 60z)

Input Sensitivity/Impedance Accessories Remote Control Trasmitter x 1
PHONO MC 160uV/250Q Battery (size "AA", "R06") x 2
PHONO MM 2.5mV/47kQ
CDetc 150mV/47kQ * Specifications subject to change without notice.

MAIN IN 1V/30kQ u...... U. S. A. model

Maximum input Signal Level | - Canadian model
PHONO MC, 1kHz, 0.007% THD 10mV - E— General model
PHONO MM, 1kHz, 0.007% THD 150mV A ... Australian model

Output Level/impedance - - British model
REC OUT 150mV/600Q G cvirerirenn European model
PRE QUT 1V/1.2kQ

Headphone Jack Rated Output/Impedance ® DIMENSIONS "

0.015% THD, RL=8Q 0.33V/680Q ‘ e

Frequency Response(20Hz to 20kHz) N ;
CD etc 0+0.5dB a8 I
MAIN IN 0+0.5dB L= '9"%(@ fannnaan

RIAA Equalization Deviation
PHONO MC 0+0.5dB
PHONGC MM 0+0.3dB —~

Total Harmonic Distortion(20Hz to 20kHz) |8
PHONO MC to REC OUT (3V) 0.007% @ 2
PHONO MM to REC OUT (3V) 0.003% p 2
CD etc to PRE QUT(1V) 0.005% 318
CD etc to SP OUT(50W/8Q) 0.008% ®

Signal-to-Noise Ratio(IHF-A-Network)

PHONO MC, (500uV Input Shorted) 76dB © v
PHONO MM, (5mV Input Shorted) 92dB == ==T— !
CD, CD DIRECT AMP ON (Shorted) 110dB =

Residual Noise(IHF-A-Network) wlo
CD DIRECT AMP ON 35uV &

PURE DIRECT ON 0uV =~

Channel Separation(Vol. —30dB) = e o= |~ 1
CD etc{Input 5.1kQ terminated), 1kHz/10kHz _ 65/50dB Qle

Tone Control Characteristics EHoo=00 o T o |
BASS : Boost/Cut +10dB(20Hz) - 59_, ,@;

: Turnover Frequency 350Hz : : \ 59"
TREBLE : Boost/Cut +10dB(20kHz) .
: Turnover Frequency 3.5kHz - 435(17-1/8') > ‘

Filter Characteristics

SUBSONIC FILTER 15Hz, —18dB/oct

1
(13/16")

Units: mm (inch)
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H AX-592 DISASSEMBLY PROCEDURES

(Remove parts in disassembly order as numbered.)

1. Removal of Top Cover
a. Remove 4 screws (@) in Fig. 1.
b. Remove 2 screws (®) in Fig. 1.

2. Removal of Bottom Cover
a. Remove 9 screws (®) in Fig. 1.
b. Remove 6 screws ((®) in Fig. 1.
c. Remove 6 screws (®) in Fig. 1.

3. Removal of Front Panel
a. Remove 7 knobs in Fig. 1.
b. Remove 3 screws (®) in Fig. 1.

CAUTION FOR SERVICING - use onLy
COPPER COLORED SCREWS (3x10 ¢8) FOR
POINTS INDICATED BY ARROWS ( ¢ ).

“TO N
Oolee

;‘»o_() @#

o=

AX-592/AX-892

© POWER TRANSFORMER
® MAIN P.C.B. ASSYY (2)

© MAIN P.C.B. ASS'Y (4) (R model Only)
@ MAIN P.C.B. ASS'Y (3)

@ MAIN P.C.B. ASS'Y (7)

® MAIN P.C.B. ASS'Y (5)

@ MAIN P.C.B. ASS'Y (1)

© FUNCTION P.C.B. ASS'Y (2)
© FUNCTION P.C.B. ASS'Y (10)
® FUNCTION P.C.B. ASS'Y (1)
® FUNCTION P.C.B. ASS'Y (9)
® FUNCTION P.C.B. ASS'Y (5)
® FUNCTION P.C.B. ASS'Y (8)
@ FUNCTION P.C.B. ASS'Y (4)
® FUNCTION P.C.B. ASS'Y (3)
® FUNCTION P.C.B. ASS'Y (6)
® FUNCTION P.C.B. ASS'Y (7)




AX-592/AX-892

AX-592/AX-892

AX-892

M AX-892 SPECIFICATIONS
BAUDIO SECTION Continuous Loudness Control
Minimum RMS output Power per Channel Attenuation (L evel related equalization) —30dB(1kHz)
20Hz to 20kHz, 0.015% THD, 8Q 115W+115W Gain Tracking Error(0~—60dB) 2dB
20Hz to 20kHz, 0.03% THD, 6Q 140W+140W Audio Muting —20dB
Dynamic Power Per Channel(IHF)
8/6/4/2Q 150/200/250/330W EGENERAL
DIN Standard Output Power Per Channel Power Supply
G model only R model AC110/120/220/240V, 50/60Hz
1kHz, 0.7% THD, 4Q 190W G model AC230V, 50Hz
IEC Power Power Consumption 270W
G model only AC Outlet 100W max
1kHz, 0.015% THD, 6Q 125W Dimensions (W x H x D) 435 x 171 x 396mm
Power Band Width ‘ (17-1/8"x6-23/32"x15-19/32")
0.03% THD, 57.5W, 8Q 10Hz to 50kHz Weight 13kg(23lbs 60z)-
Damping Factor (SP-A) Accessories Remote Control Trasmitter x 1
20Hz to 20kHz, 8Q 320 or more Battery (size "AA", "R06") x 2
Maximum Power (EIAJ)
R model only * Specifications subject to change without notice.
1kHz, 10% THD, 8/6Q 160/190W | - General model
Input Sensitivity/lImpedance _ (¢ ST, European model
PHONO MC 160uV/250Q
PHONO MM 2.5mV/47kQ
CD etc 150mV/47kQ
MAIN IN 1V/30kQ
Maximum input Signal Level
PHONO MC, 1kHz, 0.007% THD 10mV ©® DIMENSIONS
PHONO MM, 1kHz, 0.007% THD 150mV '
Output Level/lmpedance o &
REC OUT 150mV/600Q © 2
PRE OUT 1V/1.2kQ =
Headphone Jack Rated Output/impedance ]
0.015% THD, RL=8Q 0.35V/680Q T S p—— 3
Frequency Response(20Hz to 20kHz}) ©
CD etc 0+0.5dB
MAIN IN 0+0.5dB ~ g
RIAA Equalization Deviation s 2
PHONO MC 0£0.5dB @
PHONO MM 0+0.3dB 3 G
Total Harmonic Distortion(20Hz to 20kHz) & §
PHONO MC to REC OUT (3V) 0.007%
PHONO MM to REC OUT (3V) 0.003%
CD etc to PRE OUT(1V) - 0.005% ) v
CD etc to SP OUT(57.5W/8Q) 0.008% — =T
Signal-to-Noise Ratio(IHF-A-Network) Y
PHONO MC, (500uV Input Shorted) 76dB 92
PHONO MM, (5mV Input Shorted) 92dB N2
- CD, CD DIRECT AMP ON (Shorted) 110dB
Residual Noise(IHF-A-Network) — By ey 3 A
CD DIRECT AMP ON 35uV ‘ - g
PURE DIRECT ON o0uV =Hoo=o0o0 © [ 3§
Channe! Separation(Vol. -30dB) _ 3
CD etc(Input 5.1kQ terminated), 1kHz/10kHz  65/50dB vy
Tone Control Characteristics = 435(17-1/8") ] Y
BASS : Boost/Cut +10dB(20Hz) - > ©
: Turnover Frequency 350Hz N o
TREBLE : Boost/Cut +10dB(20kHz) =
: Turnover Frequency 3.5kHz Units: mm (inch)

Filter Characteristics

SUBSONIC FILTER 15Hz, —18dB/oct




AX-892

M AX-892 INTERNAL VIEW
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® 1) ®

W AX-892 DISASSEMBLY PROCEDURES

(Remove parts in disassembly order as numbered.)

1. Removal of Top Cover
a. Remove 4 screws (D) in Fig. 1.
b. Remove 2 screws (®) in Fig. 1.
c. Remove 2 screws ((®) in Fig. 1.

2. Removal of Bottom Cover
a. Remove 9 screws (@) in Fig. 1.
b. Remove 6 screws (®) in Fig. 1.
¢. Remove 6 screws (®) in Fig. 1.

3. Removal of Front Panel
a. Remove 7 knobs in Fig. 1.
b. Remove 3 screws () in Fig. 1.

CAUTION FOR SERVICING - use onLY
COPPER COLORED SCREWS (3x10 28) FOR
POINTS INDICATED BY ARROWS ( « ).
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Front Panel

AX-592/AX-892

© POWER TRANSFORMER

® MAIN P.C.B.
® MAIN P.C.B.
© MAIN P.C.B.
© MAIN P.C.B.
© MAIN P.C.B.
© MAIN P.C.B.
© MAIN P.C.B.

ASS'Y (2)
ASS'Y (4) (R model Only)
ASS'Y (3)
ASS'Y (7)
ASS'Y (5)
ASS'Y (6)
ASS'Y (1)

© FUNCTION P.C.B. ASS'Y (2

(
@® FUNCTION P.C.B. ASS'Y (
@ FUNCTION P.C.B. ASS'Y (

10)
1

@® FUNCTION P.C.B. ASS'Y (9
® FUNCTION P.C.B. ASS'Y (

® FUNCTION P.C.B. ASS'Y (4
® FUNCTION P.C.B. ASS'Y (3
® FUNCTION P.C.B. ASS'Y (6
® FUNCTION P.C.B. ASS'Y (7
® FUNCTION P.C.B. ASS'Y (11)

)
0
)
)
5)
@ FUNCTION P.C.B. ASS'Y (8)
)
)
)
)
]




BAMP ADJUSTMENT

AX-592
AX-892

Confirmation of Idling Current

¢ Right after power is turned on, confirm that the voltage
across the terminals of CB109 (Lch) and CB110 (Rch) are

between 0.2mV-~4.0mV.

e |f it exceeds 4.1mV, open (cut off) R175 (on CB109), R176
(on CB110) and reconfirm the voltage.

&)

Note)

If R175 and R176 have already been
cut off and idling current does not
flow, reconnect R175 and R176.
Q117 and Q118 are transistors for
temperature correction.

Apply silicone grease to contact
surface with the heat sink.

¢ Removal of Power Transistor
a. Use a 5.5mm wrench or a small size

o

adjustable wrench.

. Using the above tool, remove the

screw holding the Power Transistor.

() /
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é”/\ Wrench (5.5mm)
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a AX-592/AX-892
AX-592
H |
u-COM DATA |
1IC309 : LC6520H-4J33 1
4bit u-COM :
Pa2 [1] ~=laz] PAI Pao-3 S *IT K= -
RAM v
Pa3 2] B o |\ CHme T g
PBO [3] [20] VDD (+5V) S e [ [Ffw sTacKs
P81 5] -~[33] Pu3 ' Hoicks
PB2 [T -=[3] P2 pco-s K= Ko o] staces
PB3| 6| -=[37] Py ‘ ‘ STACKS
PCO - ==3¢] PUO =
pc1 [o] - E PI3 PDO-3 I SYSTEM BUS
pc2[5] «=133] P12 ‘ L ﬂ
Pc3 [0} 4-»@ PI PE0-3 LN PART K u v TS
poo [11] LCG520‘_>E PIO ‘ :; Zzer ex TF [ e
PD1 --{31] P63 pro-s CYPRTKY || Sl | | Seh
- aeetoTen| [reQsTen
P02 [13] <+30] PG2
PD3 {14} <=125] PG1 0 0SC!
peo [13] 7] Poo PF1/50 ' 70 BuS ‘ } -: osc 2
PE1 [16] <+[z7] PF3/INT PORT PORT <—oRES
PE2 «=126] PF2/5CK " S 3 o
PE 3 [TE] <=25] FFi/50 e ot { | § ~——ovss
TESTIT8 <_,E PFO/SI PFO/S10—— PGo-3 Plo-3 PJo-3
vss [20] 23] RES PF2/5CK Oa—r i
osci [z1] [22] osc2 PF3/INT -
Table A ;
Selector Position Data(S1 to $8) j
PIN No. !
3/4[(5]|6[7]|8[9][10 FUNCTION
i/]1]o0]JoJo|o]JoO]|0O PHONO
oOj1(1]ofo]JojO]O TUNER
ojof(1]|]1[O0]0O0|O]|O CD ;
olo|OoOj1]1]0}0]O TAPE1
olo|jofOo[1}j1]0]0 TAPE2
olofofojOolt1j1}0 AUX
No. | Port |l/O Function Logic No. | Port |I/O Function Logic
1 PA2 GND 42 PA1 GND
2 PA3 +5V 41 PAO GND
3 PBO | S1 40 | VDD +5V
4 PB1 | 82 39 PJ3 | O |Muting control detect H: ON
5 PB2 { 83 38 PJ2 OPEN
6 PB3 ] S4 37 PJ1 OPEN
Selector Position data (Table A
7 [ Poo |1 | ooorros (Table A)  rss - RESET)| |36 | PJo GND
8 PC1 1 S6(L: RESET) 35 PI3 | O |Selector control signal
9 PC2 | S7(L: RESET) 34 P12 | O [Selector control sgnal
10| PC3 | I S8(L: RESET) 33 PI1 | O {Volume control signal
11 PDO | |Cam position data H: CAM(L: RESET) 32 PIO O [Volume control signal
12 P GND (L: RESET) 31 PG3 | O |Standby detect H: ON
13 | PD2 GND (L: RESET) 30 | PG2 | O |Power detect H: ON
14 | PD3 | O {PLAY /CUT (Player control) H: ON(L: RESET) 29 | PG1 | |Power SW Type detect H: LOCK
15 | PEO GND ‘ 28 | PGO | | |Power SW Key detect H: SW ON
16 | PEi | |Power down detect (BACK-UP mode) |L: PD 27 PF3 | {Remote Control data
17 PE2 GND 26 PF2 | |Protection detect H: PRT
18 PE3 GND 25 PF1 GND
19 | TEST GND 24 PFO GND
20 Vss GND 23 | RES RESET L: RESET
21 | OSC1 4MHz 22 | 0OSC2 4MHz

*When in the BACK-UP mode.(i.e., when the AC plug has been unplugged), the state before unplugging the AC plug
(POWER ON/OFF) is kept in memory.

Lk
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LOrdering number: EN2076D

CMQOS LSl -
No.2076D /|  LC6520C,6522C, LC6620H,6522H

Single-Chip 4-Bit Microcomputers for -
Medium/Large-Scale Control-Oriented Applications

The LCB520C/H are single-chip 4-bit microcomputers that contain a 4K:byte ROM, 1K-bit RAM, have 42 pins, and are
fabricated using CMOS process technology. Besides 8 input/output common ports of 32 pins and an input port of 4
pins, the LCB520C/H have specific ports that are used to provide the interrupt function, 4-bit/8-bit serial input/output
function, and burst pulse output function. All output ports are of the open drain type with a withstand voftage of 16V
and a drive current of 20 mA and have the option of containing a pull-up resistance bitwise. .

The LC6520C/H are the same as our LC6500 series in the basic architecture of the CPU and the instruction set, but are
made more powerful in the stack leve! and the cycle tims,

The LC6522C/H are the same as the LC6520C/H, except that they contain a 2k-byte ROM, 512-bit RAM.

Features
-® Instruction set with 80 instructions {Common to the LCB500 series)
® ROM/RAM
4096 bytes/1024 bits (LCE520C/H)
2048 bytes/512 bits {LC6522C/H)
® |nstruction cycle time: 6 us (C version, Vpp = 3 to 5.5V)
2.77 us (C version, Vpp =4 to 5.5V}
9.92 us (H version, Vpp = 4.5 to 5.5V)
® Serial input/output interface x 1 (4 bits/8 bits program-selectable)
® /0O ports
Input port: 4 pins
Input/output common ports: 32 pins
Input * input/output withstand voltage: 15 V max (all input* input/output ports)

Output current: 20 mA max (all output ports)
Pull-up resistance: May be contained bitwise by option. (All output ports)
Output level during reset: For ports C, D, output {H or L) during reset may be specified portwise by option,

Package Dimensions 3052A-Q4BAIC

(unit: mm)
20.0
:aclf:lge Di;nensions 3025B-D425IC oo

unit: mm =t .
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SANYO Electric Co.,Ltd. Semiconductor Business Headquarters
TOKYO OFFICE Tokyo Bldg..1-10,1 Chome, Ueno, Taito-ku, TOKYO, 110 JAPAN

5202HK / 4209TA / T137KI / 4176KI, TS No2076-1/29



LC6520C,6520H,6522C ,6522H

Interrupt function

Timer interrupt: 1

TNT pin or serial 1/O interrupt: 1
Stack level: 8 levels {common with Interrupt)
Timer: 4-bit prescaler + B-bit programmable timer
Burst pulse {64 x cycle time, duty 50%) output function
Oscillator option
Circuit mode: Ceramic mode, RC mode, external clock mode (200 kHz to 4.2 MHz)

(Xtal OSC constants are being checked.)
Predivider option:  1/1, 1/3, 1/4
Standby function:  Standby function provided by the HALT instruction
Supply Voltage: 3 to 5.5V {C version)
4.5 to 5.5 V (H version)

Package: DIP42 shrink type, QIP48

QiP4s
Pin Assignment E
e
™ - Bo oo
EERRxezdBRR
OIP @28 LTyl
BT RS RD R H0I9BTT
PA2 PAY B3 7 6Pt
pPeo —{2 31— PJO
PAl PAQ FCI —2 34 P13
PBO Yoo (+5v) PC2 {4 P2
PEY PJ3 :%3 “: 32—:::,
— ) -
B2 > P2 POO —{7 LEEsis 20— NC
PB2 j PJA 1 {8 29— FG3
; o2 — ¢ 20— PG2
PCO PJO o B
PC1 § A3 PRy —{17 za_pooﬁ
FE —12 s
Pc2 P12 121 1516171019 00 223 % s
pca B e “TTITTTTITTTT "  Note)
PO  #10 PREAZyeRRER - When mounting the QIP
P01 PG & .
o version on the board, do
PD2 PG2 not dip it in solder.
PD3 2 PG _ Nothing must be connected
FED PO Pin Name to NC pin
PE} | PFI/INT .
PE2 ) PF 2/5Ck 0SC1, 08C2: RC, ceramic resonator, or X'tal for OSC
PEJ A PF1/50 INT: Interrupt -
;EST : ] PFO/SI RES: Reset
55 = RES PAD-3: Input/output common port
osc1 3 0502 PB0O-3: Input port
PCO-3:
PDO-3:
PEO-3: .
PF0-3: Input/output common port
PGO0-3:
Pi0-3:
PJO-3:
SCK:
S0 Serial Input/output port
si:
TEST: Test

No, 2076-2/29



LC6520C,6520H,6522C,6522H

Pin Description

Pin Name [Pins 1/0 Functions Options During Reset
Vob 1 Power supply
Vgg 1
0SC1 1 Input ® Pin for externally connecting R, | (1) External clock input
C or a ceramic resonator for (2) 2-pin RC OSC
system clock generation (3) 2-pin ceramic
0SC2 1 Output ® For the external clock mode, the ., I'PESOT_Ia:tOF 0sc
0SC2 pin is open. redw;der_opt:on
1. No. predivider
2. 1/3 predivider
3. 1/4 predivider
PAQ 4 |Input/foutput| ® Input/output common port Agto | {1) Open drain type ® “H" output
PA1 3. output (Output Nch
PA2 4.bit Input {IP instruction) (2) With pull-up transistor
PA3 4-bit output (OP instruction) resistance OFF}
Single-bit decision (BP, BNP (1}, {2): Specified bit
instructions} by bit.
Single-bit set/reset {SPB, RPB
instructions)
@ Standby is controlled by the PA3
{or PAg to 3).
® The PA3 (or PAg to 3} pin must
be free from chattering during the
HALT instruction execution cycle.
PBo 4 Input ® [nput Port Bg to 3
PB1 4-bit input {IP instruction)
PB2 Single-hit decision (BP, BNP
PB3 instructions)
PCp 4 |Input/output| ® Input/output common port Cgto | (1) Open drain type ® “H" output
PC 3. output
PCo The functions are the same as for | {2) With pull-up ® “L" output
PC3 the PAg to 3. (Note) resistance (Option-
® Qutput {"H"’ or “L"") during reset (3) 9;}?”" during reset: | sglectable)
may be specified by option. {4) Output during reset:
llLit
. ) -
{Note} No standby control function . (2 gﬁe;::/flgic:.
is provided. ® (3), (4): Specified in
a group of
4 bits.
PDp 4 |Inputfoutput| ® Input/output common port Dpto | Same as for the PCg to 3. Same as for
PD1 k] the PCq to 3.
PD2 The functions, options are the
PD3 same as for the PCq to 3.
PEp 4 |Input/output| e Input/output common port Eg to | {1) Open drain type ® “H"” output
PE1 3 output {Output Nch
PE2 4-bit input (1P instruction) {2) With puliup transistor
PE3 4-bit output (OP instruction) resistance OFF)
Single-bit decision (BP, BNP {1}, {2): Specified bit
instructions) by bit.
Single-bit set/reset (SPB, RPB
instructions)
® PEq: With burst pulse {64Teyc)
output function

Continued on héxt'page.
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Continued from preceding page.

Pin Name |Pins /0 Functions Options During Reset
PFo/S! 4 |Input/output | ® Input/output port Fg to 3 Same as for the PEg to 3. Same as for the
PF1/50 The functions, options are the PEg to 3.
PFo/SCK same as for the PEg to 3. However, Serial port:
PFa/INT no burst pulse output function is Disable

provided. Interrupt

® PFg to 3: Also used for serial source: INT
interface, INT input. Program-
selectable,

4 bits/8 bits of serial input/output:
Program-selectable

Sl: Serial input port

S0: Serial output port

5CK: Serial clock input/output
INT: Interrupt request input

PGp 4 |Input/output | ® Input/output common port Gp to | Same as for the PEQ to 3.| Same as for the
PGy 3 PEQ to 3.

PG The functions, options are the

PG3 same as for the PEg to 3.

However, no burst pulse cutput
function is provided.

Plg 4 |Input/output | ® Input/output commen port Ig to | Same as for the PGp to 3.| Same as for the
Plq 3 PGg to 3.
Plz The functions, options are the
Pig same as for the PGq to 3.
PJo 4 |Input/output | ® Inputfoutput common port Jg to | Same as for the PG to 3.| Same as for the
PJq 3 PGg to 3.
PJo The functions, options are the
PJ3 same as for the PGg to 3.
ES 1 Input ® System reset input :

® For power-up reset, C is connect-
ed externally.

® For reset start, ““L"* level is appli-
ed for 4 clock cycles or more.

TEST 1 Input ® | S| test pin
Narmally connected to Vgg
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System Block Diagram.

Common with

port F -~

‘:> ROM
P03 ({Porta () (ens/uexar| [l 7€ onlax byte)
i",.-";'\;,ﬁ" STACK 1
- STACK 2 ]
o ) 2
STACK 4 SN2
& bp STACK 5 1w [ oec
Feo-3 <—_—> Port € @ g STACK &
= STACK 7
STACK 8
PD0-3 <I> Port D C::) 7 SN2
L System Bus
Pe0-3 () PortE I
-
515
% ] o
- CF ZF
PF0-3 () Port F - e
PE1 i 'ﬁ '
/50 07—
i Ea==:
4bit Pt G Port Port J
PEQ «~—0 RES
/51 o “g ﬂ ﬁ <O TEST
Pl ~ ¥Ypp
% 3 PI0~3 PJO-3 0 ¥s5
i ©

RAM:

WR:
AC.
ALU:

E:
CTL:
asc:
TM™:
STS:

Data memory
Flag

Working register

Accumulator

Arithmetic and logic unit

Data pointer

E register
Control register
Oscillator
Timer

Status register

ROM:
PC:

INT:

IR:
i.DEC:
CF, CSF:
ZF, Z2SF:
EXTF:
TMF:

Program memory

Program counter

Interrupt control

Instruction register
Instruction decoder

Carry flag, carry save flag
Zero flag, zero save flag
External interrupt request flag
Internal interrupt request flag
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Oscillator Circuit Option

Option Name Circuit Conditions, etc,
1. External Clock osc ® |nput: Schmitt type
I D—W
2. 2-pin RC OSC o5t * |nput: Schmitt type
Cext
L
Rext
3. Ceramic
Resonator OSC ¢t ot
H —o—
Ceramic
resonator 05C 2
H
€z R
& Predivider Option
Option Name Circuit Conditions, etc,

1. No predivider

QSC circuit

Timing

generator

® Apnplicable to all of 3 OSC options,
® The OSC frequency, external clock

do not exceed 1444 kHaz.
{LCE520C, LCB522C)

® The OSC frequency, external clock

do not exceed 4330 kHz.
{LC6520H, LCB522H}

® Refer to Table of OSC, Predivider

Option (Table 2).

2, 1/3 predivider

0SC circuit

1r "9!5

pradivider

Timing

generator

® Applicable to only 2 options of

external ¢lock, ceramic resonator
0SC.

® The OSC frequency, external clock

do not exceed 4330 kHz.

® Refer to Table of OSC, Predivider

Option (Table-2).

3. 1/4 predivider

k=
o
2
=
Q
L+
w
o

14 ° ° 4

pradivider

Timing

generator

® Applicable to only 2 options of

extarnal clock, ceramic resonator
0sC.

® The OSC frequency, external clock

do not exceed 4330 kHz.

® Refer to table of OSC, Predivider

Option (Table 2}.
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Options of Ports C, D Output Level during Reset ‘
For input/output common ports C, D, either of the following two output levels may be selected in a group of 4 bits

during reset by option.

Option Name

Conditions, etc.

1. Output during reset: "H’’ level

All of 4 bits of ports C, D

2. Output during reset: "'L" level

All of 4 bitsof ports C, D

Options of Port Qutput Configuration

For each input/output-common port, either of the following two output configurations may be selected by option

{bitwise).
Option Name Circuit Conditions, etc,
1. Opendrain type D
output B
§|__._
2. Output with
pull-up resistance . ?"‘I DG
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Development Support
The following are available to support the LC6520, LC6522 program development.

{1)

{2)

(3}

User's Manual
*L.C6554 Series User's Manual” No. E21B. (Issued in Decernber, 1987)
Development Tool Manual
For the EVA-410 system, refer to the description of Development Support Tools in “LC65b4 Series User’s
Manual”. For the EVA-800 system, refer to “EVA-800-LC6654 Series Development Tool Manual”.
Development Tools
1) For program development (EVA-410 system)
i. MS-DOS host computer system (Note 1)
il. MS-DOS base cross assembler (LC65S.EXE)
iii. Evaluation kit (EVA-410C or EVA-420)
iv. Evaluation kit target board {EVA-TB6520/22/54/43/46), evaluation chip {L.C6595)
2) For program evaluation
i. Piggyback {LCB5PG20/22), with socket for conversion of number of piggyback pins

Note. For notes on program evaluation, do not fail 1o refer to *’5-3-1. Notes on when evaluating programs
for the LC6520/22" in *'LCB554 Series User's Manual'".

Appearance of Application Development Tools

EVA-410 System Piggybaék
to EVA-410 or EVA-420
EPROM (2732 or 2764)
>
IRy Fa|
CN1
EPROM FAP-40-03#2
LCE595 Piggyback
conversion
board
NFP-50A-0112 NFP-80A-0112
CN3 CN2
Ly J 7 J
NFS-504-0100
<>
To application system
il Piggyback
Z 0.635mm-pitch flat cable {LLCB5PG20/22)
Nano flex cable
NF5-50A-0100
Conversion board
(TB42S)
Evaluation Kit Target Board .
Read-Write adapter for 2764
(EVA-TB6520/22/64/43/46) (6327764) P
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3} For program development (EVA-B0O system)
i. IBMPC/XT, IBM PC-AT {Note 1} compatible Sanyo M5-DOS machine
ii. Cross assembler _..... MS-DOS base cross assembler: {LCB55.EXE)
iii. Host control program: (EVABQ0.EXE)
iv. Evaluation chip: LCB6595
v. Emutlator : EVA-800 or EVA-850 control board and evaluation chip board (Note 2)

Appearance of Development Support System
EVA-800 System

IBM PC/XT, IBM PC-AT compatible
Sanyo MS-DOS machine

» Host control program
{(EVABDOO.EXE)

- Cross assembler
[LCB5S.EXE}

|
o

Emulator

Evaluation chip board

User's application board

EVA-800 or EVA-850

EVAB00-TBE520/22/54/43/46

{(Note 1} IBM PC/XT, IBM PC-AT: Products of IBM Corporation
MS-DOS: Trademark of Microsoft Corporation

{Note 2) The EVA-800 is a general term for emulator. A suffix (A, B ...) is added at the end of EVA-800 as the

EVA-800 is improved to be a newer version. Do not use the EVA-800 with no suffix added.
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L.C6520C,6520H,6522C ,6522H

Main Specifications of the LC6520C, 6522C

Absolute Maximum Ratings/T, = 25°C, Vgg = 0V unit
Maximum Supply Voltage Vpp max Vpp -0.31t0+7.0 A
Output Voltage Vo 0OS5C2 Allowable up to voltage generated v
Input Voltage V(1) OSC1 (Note 1} ~0.3 to Vppt+0.3 \Y

T V2) TEST, RES _ —0.3to Vpp+0.3 Y
V) (3) PBpto 3 —0.31t0+15 \'%
Input/Qutput Voltage Vig (1) Port of OD type —0.31t0+15 v
‘ Vin (2)  Port of PU type ~0.3 to Vpp+0.3 v
Peak Qutput Current lop Input/output port —2t0+20 mA
Average Output Current oA Input/output port: —2 to +20 mA
Per pin over the period of 100 msec.
Zloa {1} Total currentof PAg to 3, PCopto 3, —30to +140 mA
PDp to 3 and PEg to 3 {Note 2)
Zlpa (2) Total currentof PFQ to 3, PGp to 3, -—30 to +140 mA
' Plg to 3 and PJg to 3.(Note 2}
Allowable Power Dissipation Pg max {1) DIP package, Ty = —30 to +70°C 600 mW
P4 max {2) QIP package, T = —30 to +70°C 400 mw
Operating Temperature Topr —301t0 +70 °C
Storage Temperature Tstg -55 to +125 °C

Allowable Operating Conditions/Tg = —30 to +70°C, V g =0V, Vpp = 3.0 to 5.6V min
a S

typ max unit

Operating Supply Voltage  Vpp VoD 3.0 56 V
Standby Supply Voltage Vst VpD: RAM, resister hold {(Note 3) 1.8 55 V
*H""-Leve! Input Voltage Vi (1) Port of OD type, PBg to 3: 0.7VpD +135 V
QOutput Nch Tr OFF
VIH {2} Port of PU type: Output Nch Tr OFF 0.7Vpp Vpp V
VIH {3)  SCK, SI, INT of OD type: 0.8VpDp +135 V
Output Nch Tr OFF
ViH {4)  SCK, SI,INT of PU type: 0.8Vpp Vpp V
Output Nch Tr OFF
VIH{6) RES 0.8Vpp Vpp V
ViH (6}  OSC1: External clock mode 0.8Vpp Vpp V
min typ max unit
"L"-Level Input Voltage ViLi1) PORT:Vpp=4tobbV, Vsgg 03Vvpp V
Qutput Nch Tr OFF
ViL(2)  PORT: Output Nch Tr OFF Vgg 025Vpp V
ViL{3) INT,SCK,SI:Vpp=4t05.5V Vgg 0.25Vpp V
Output Nch Tr OFF
ViL {4)  TNT,SCK, SI: Output Nch Tr OFF Vgs 0.2Vpp V
VL {5) OSC1: Vpp=41t05.bV, Vssg 0.25Vpp V
External clock mode
ViL {6)  OSC1: External clock mode Vgsg 0.2vpp V
ViL{7) TEST:Vpp=4to5.5V Vgs 0.3Vpp V
Vi (8  TEST Vssg 0.25vpp V
ViL{9 RES:Vpp=4to55V Vgs 025Vpp V
ViL{10) RES Vgs 0.2Vpp V
Operating Frequency fop See Table 2.
(Cycle Time) {Teye) (Vpp =4.0t0 5.5V) (2.77) (20)  {us)
(6.0 {(20)  (us)

Continued on next page.
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Continued from preceding page.

External Clock Conditions (When the external clock or 2-pin RC OSC option is selected) min typ max unit

Frequency faxt 0OSC1: Fig. 1 See Table 2.
Pulse Width [textHf © QSC1:Vpp =4tob.bY, Fig. 1 90 ns
taxtL 0SC1: Fig. 1 180 ns
Rise/Fall Time textR. OS5C1: Vpp=4105.5V, Fig. 1 30 ns
[textp OSC1: Fig. 1 100 ns
Oscillation Guaranteed Constants
2.Pin RC Oscillation Cext 0SC1,08C2; Vpp = 4 to 5.5V, Fig. 2 220+5% pF
Rext 0SC1,08C2: Vpp =410 5.5V, Fig. 2 6.8£1% k&2
Cext 0SC1, 0SC2: Fig. 2 270£5% pF
Rext 0SC1,0SC2: Fig. 2 15+1% )
Ceramic Resonator Oscillation Fig. 3 See Table 1.
Electrical Characteristics/Ta = —30 to +70°C, Vgs =0V, Vpp = 3.0 to 5.5V min typ max ~unit
*"H""-Level Input Current lj4 (1} Port of open drain type, PBg to 3: +5.0  pA

Output Nch Tr OFF, Including OFF
leakage current of Nch Tr,

ViN =+13.6V
lig (2) OSC1: External clock mode, VIN = VDD +1.0 uA
“L"-Level Input Current (1 Port of open drain type, PBg to 3: -1.0 uA
Qutput Nch Tr OFF, V|N = Vss
L (2 Port with pull-up resistance: -1.3 -0.35 mA
Output Nch Tr OFF, V |y = Vgg
e (3) RES: V|N =Vss -45 10 HA
L (4) 0SC1: External clock mode, -1.0 A
VIN =Vss
“H'".Level Qutput Voltage VoH (1}  Port with pull-up resistance: Vpp-1.2 v
Vpp =41t05.5V, lgH = —50 A
VoH (2)  Port with pull-up resistance: Vpp—-0.5 v
log = —10 uA
“L'".Level Output Voltage VoL (1) Port: Vpp=41to5.5V,IgL=10mA 15 V
VgL (2)  Port: lgL =1 mA, When lg| of 05 Vv
each port is 1 mA or less.
Hysteresis Voltage VHys RES, INT,SCK, sI, 0.1VpD v
0OSC1 of Schmitt type (Note 6)
Current Dissipation Operation mode, Output Nch Tr OFF, Port=Vpp
2-Pin RC Oscillation IppoP (1} Vpp: VpD =4 to 5.5V, Fig. 2 2 5 mA
fosc = 780 kHz typ
Ippop (2) Vpp: Fig. 2 fage = 350 kHz typ 15 45 mA
Ceramic Resonator Ippop (3) Vpp: Fig. 3Vpp = 4 to 5.5V, 4MHz, 5 10 mA
Oscillation 1/3 predivider
IpboP (4} Vpp: Fig. 3Vpp =4 1o 5.5V, 4MHz, 5 10 mA
1/4 predivider
IppoOP (5} Vpp: Fig. 3 400kHz 15 4 mA
IbpOP (6) VDD: VDD = 4 to 5.5V, Fig. 3 800kHz 2 5 mA
External Clock lppoPp {7) Vpp: 200 kHz to 667 kHz, 2 5 mA

1/1 predivider
600 kHz to 2000 kHz, 1/3 predivider
800 kHz to 2667 kHz, 1/4 predivider
IpboP (8] VpD: VpD = 4 10 5.5V, 3 10 mA
200 kHz to 1444 kHz, 1/1 predivider
600 kHz to 4330 kHz, 1/3 predivider
800 kHz to 4330 kHz, 1/4 predivider
Standby Mode IDDSt VpD: VDD = 5.5V [Output Nch Tr OFF, 0.05 10 pA
VpD: Vpp =3V ort=Vpp 0.025 5 uA

Continued on next page.
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Continued from preceding page.

Oscillation Characteristics min typ  max unit
- Ceramic Resonator Oscillation
Oscillation Frequency - foposg  OSC1, OSC2: Fig. 3 fg = 400 kHz 392 400 408 KkHz
(Note 4) 0SC1,0SC2: Vpp =4 to 6.5V, 784 800 816 kHz

Fig. 3 fo =800 kHz
0OSC1,08C2: Vpp =4 10 5.5V, 2940 3000 3060 kHz
Fig. 3 fo =3 MHz, 1/3 predivider,
1/4 predivider
0OSC1,08C2: Vpp =41t05.5V, 3920 4000 4080 kHz

Fig. 3 fo =4 MHz, 1/3 predivider,
1/4 predivider

Oscillation Stabilizing 1CFS Fig. 4 fg=400kHz 10 ms

Period Vpp=4tob.bV, Fig. 4 10 ms
fo = 4 MHz, 3 MHz, 800 kHz

2-Pin RC Oscillation

Oscillation Frequency fmosc (1) 0SCt, 0SC2: Vpp =4 to 5.5V, Fig. 2, 515 750 1156 kHz

Cext = 220 pF£5%, Rext = 6.8 k2+1%
“fmosc (2) 0SC1, 0SC2: Fig. 2, 222 350 609 kHz
Cext =270 pFiS%, Hext =15 k1%
Pull-up Resistance T

1/0 Port Pull-up Resistance  Rpp Port of PU type: Vpp =5V 14 kQ
External Reset Characteristics
“H'".Level Threshold ViH 0.5Vpp 08vpp V
“L"*-Level Threshold ViL 0.2Vpp 05vpp V
Reset Time TRST See Fig. 5.
Pin Capacitance cp f =1 MHz, Other than pins to be 10 pF
tested, V|N =Vsgs
Serial Clock
input Clock Cycle Time  tokey (1) SCK: Vpp = 4 ta 5.5V, Fig. 6 3.0 1s
SCK 12.0 us
Output Clock Cycle Time  tokcy (2} SCK (Toye = 4 x System clock 84 x Tcye us
period), Fig. 8
Input Clock tckl (1) SCK: Vpp =4to5.5V, Fig. 6 1.0 Hs
"*L"-Level Puise Width SCK 4.0 us
Output Clock tokL (2) SCK, Fig. 8 32xToye s
"L "-Level Pulse Width -
nput Clock tckH (1) SCK: Vpp=4tob.5V,Fig. 6 1.0 us
B'H“-Level Pulse Width ' 5CK 4.0 us
Output Clock tekH (2) SCK: Fig. 8 32x Teye Ls
“H"-Level Pulse Width
Serial Input _
Data Setup Time tICK 51 Specified for t of SCK, Fig. 6 05 HS
Data Hold Time teKl Sl: Specified for t of SCK, Fig. 6 - 05 us
Serial Output
Output Delay Time 1CKO SO:Vpp=4tob.bY, _ 05 us
Specified for | of SCK,
Nch OD only: External 1 kohm,
external 50 pF, Fig. 6
S0 20 us

Pulse Output
Period tpCy PEO: Ty = 4 x System clock period, 64 x Teye s
Nch OD only: External 1 kohm,
external 50 pF, Fig. 7

“H'"-Level Pulse Width tpH PED: 32 x Toyct10% us
“L"-Level Pulse Width tpL PEOC: 32 x TeycF10% s
Note 1: When osciflated internally under the oscillating conditions in Fig, 3, up to the oscillation amplitude generated
is allowable.

Note 2: Average over the period of 100 msec.

Note 3: Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the
HALT instruction,

The PA3 [or PAQ to 3} pin must be free from chattering during the HALT instruction execution cycle.

Note 4: foFOse represents an oscillatable frequency. There is a tolerance of approximately 1% between the center
frequency at the ceramic mode and the nominal value presented by the ceramic resonator supplier. For details,
refer to the specification for the ceramic resonator.

Note 5: When mounting the QIP version on the board, do not dip it in solder.

Note 6: The OSC1 becomes the Schmitt type when the OSC option is the 2-pin RC OSC or external clock DSC.
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6sC1

(0502}

External clock

T
OPEN

MemsmmsrEmr e mmammmmme m s msasaw e ===~ VOO

----=-=- 0.8VDO

Fig. 1 External Clock Input Waveform

I 0SC1 0scz

Coxt - Rext

Fig. 2 2-Pin RC Oscillation Circuit

Voo

0SC

AT

Oscillation unstabilizing period

tcFs

Ve e e oo — o m - - - - - . Lower limit of

operating Vpp

/B ”

| 05C1 052

>
2w

R Ceramic

Cy — Reson-tor02 =l

Fig. 3 Ceramic Resonator Oscillation Circuit

Voo 3
I Cres (=0,14)

Fig. 5 Reset Circuit

Stabilized oscillation

Fig. 4 Oscillation Stabilizing Period

Note 7: When the rise time of the power
supply is 0, the reset time becomes
10 ms to 100 ms at CRes = 0.1 uF, If
the rise time of the power supply is
tong, the value of CRES must be in-
creased so that the reset time becomes
10 ms or greater,

No. 2076-13/29



L C6520C,6520H,6522C ,6522H

AMHz (Murata) | €1 | 33pF = 10%
CSA4,00MG C2 | 33pFr£10%
R pu
AMHz (Kyocera) 1 3pr= X
KBR4.0MS c2 f 33pFrx 0%
R He
3MHz (Murata) €1 [ 33pF=10%
CSA3.00MG c2 | 33pFX10%
R oL
IMHz (K\;'ocera] C1 | 47pFx10%
KBR3.0MS CZ2 | Lt7pFE10%
R 0

o

J

BOOKHz (Murata) | C1 [ 220pF310%
CSB80CD *10%
Cona00R ¢2 | 22opr£10%
R oQ
BOOkHz (Kyocera) | €1 | 150PF*10%
KBRBOOH c2 | 150pF£10%
R 0Q
400kHz {Murata} ci | 470pF£10%
CSB400P c2 | 470PF+10%
R oQ
400kHz (Kyocera) | €1 | 330pF+10%
KBR400B c2 | 330pF+10%
R fi]e)

Table 1 Constants Guaranteed for Ceramic Resonator Oscillationr

ICKCY

1CKL

tCKH

ugr

L[WA]

—

N

o .
X Input data K

icko

QOutput data

Fig. 6 Serial Input/Output Timing

trCY

Fig. 7 Pulse Output Timing at Port PEQ

X

0.8voo
0. 2 Voo

Load circuit 1

50pF

]

Voo

The load conditions are the
same as in Fig. 6.
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Circuit Configuration Frequency Pr?gi;'i‘::;_?:‘:;on VpD Remarks
Ceramic Resonator 400 kHz 1/1 {10 us) 3to 5.5V Unusable with 1/3,
Option 1/4 predivider
1/1 (5 us) 4 to 5.5V
800 kHz 1/3 (15 us) 4 to 5.5V
1/4 (20 us) 4 to 5.5V
3 MH 1/3 (4 us) 4 to 5.5V Unusable with 1/1
z 1/4 {5.33 us) 4 to 5.5V predivider
4 MHz 1/3 {3 us) 4 to 5.5V Unusable with 1/1
1/4 (4 us) 4 to 5.6V oredivider
200 to 667 kHz 1/1 {20 to 6 U} 3to5.5V
External Clock Option 600 to 2000 kHz 1/3 {20 to 6 us) 3tob.bV
or External Clock 800 to 2667 kHz 1/4 (20 to 6 us) 310 5.5V
Drive by RC OSC 200 to 1444 kHz 1/1 {20 to0 2.77 us) 4 to 5.5V
Option _ 600 to 4330 kHz 1/3 (20 t0 2,77 us) 4 to 5,5V
800 to 4330 kHz 1/4 {20 to 3.70 us) 4 to 5.5V
Enz;':gln?éorc'k Dritve The external clock drive is impossible. When using the external clock drive,
OVSC Option esonator specify the external clock option or RC OSC option.
RC OSC Option Used with 1/1 predivider, recommended constants {Vpp = 4 to 5.5V,
Vpp = 3 to b.BV).
If used with other than recommended constants, the predivider option,
frequency, Vpp range must be the same as for the external clock option,

Table 2 Table of Oscillation, Predivider Option {All selectable combinations are shown. Do not use any other
combinations than shown above.}

RC Oscillation Characteristic of the LC6520C, 6522C

Fig. 8 shows the RC oscillation characteristic of the LC8520C, 6522C. For the variation range of RC OSC frequency of
the LC6520C, 6522C, the following are guaranteed at the external constants only shown below.,

1) Vpp = 3.0V t0 5.5V, T, = —30°C to +70°C
External constants Cext= 270 pF, Rext = 15 kohms
222 kHz = frose <609 kHz

2) Vpp = 4.0V to 5.5V, Ta = —30°C to +70°C
External constants Cext =220 pF, Rext = 6.8 kohms
515 kHz < fmose < 1156 kHz

If any other constants than specified above are used, the range of Rext = 4 kohms to 23 kohms, Cext = 150 pF to
400 pF must be observed. {See Fig. 8.)

Note 8: The oscillation frequency at Vpp = 5.0V, Ta = 25°C must be in the range of 350 kHz to 750 kHz.
Note 9: The oscillation frequency at Vpp = 4.0V to 5,5V, T3 = —30°C to+70°Cand Vpp = 3.0V to 5.5V, T, = -30°C
to +70°C must be within the operation clock frequency range. (See Table 2.}
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|
Main Specifications of the LC6520H, 6522H
Absolute Maximum Ratings/Ta = 25°C, Vgg = 0V unit
Maximum Supply Voltage Vpp max Vpp —03 to +7.0 v
Output Voltage Vo 0sC2 Allowable up to voltage generated v
Input Voitage Vi) 0SC1 (Note 1) —0.3 o Vppt0.3 v
Vi (2) TEST, RES -0.3 to Vpp+0.3 A
Vi (3} PBpto 3 —0.3to +15 A
Input/Qutput Voltage Vig (1) Portof OD type —0.31t0+15 A
Vig (2)  Port of PU type ~-0.3 1o Vpp+0.3 v
Peak QOutput Current lop Input/output port —2 ta +20 mA
Average Output Current oA Input/output port; Per pin over —2 10 +20 mA,
the period of 100 msec,
ZI0A {1) Total currentof PAp to 3, PCpto 3, —30to +140 mA
PDg to 3, and PEg to 3 (Note 2)
ZI0A (2) Total currentof PFg to 3, PGpto 3, —30to +140 mA
and Plp to 3, PJg to 3 (Note 2) -
Allowable Power Dissipation Pyq max (1} DIP package, Tz = =30 to +70°C 600 mw
P4 max {2) QIP package, Tg = —30 to +70°C 400 mwW
Operating Frequency Topg —30to +70 °C
Storage Temperature Tstg —55 to +125 °C
Allowable Operating Conditions/Ta = —30 to +70°C, Vgg =0V, Vpp =4.5 t0 6.5V min typ max unit
Operating Supply Voltage  VpD VoD 4.5 55 V
Standby Supply Voltage Vgt Vpp: RAM, resister hold {(Note 3) 1.8 55 V
“H"*.Level Input Voltage VIH (1) Port of OD type, PBg to 3: . 07VpD +135 V
Output Nch Tr OFF
ViH (2)  Port of PU type: Output Nch Tr OFF 0.7Vpp Vpp V
ViH {3)  BCK, SI,INT: Output Neh Tr OFF  0.8Vpp +135 V
VIH {4} SCK, SI,INT: Output Nch Tr OFF  0.8Vpp Vpp V
VIH(5) RES 0.8Vpp Vbp V
ViH (6}  OSC1: External clock mode 0.8VpD Vbp V
#L# L evel Input Voltage Vi (1} Port: Output Nch Tr OFF Vgg 0.3Vvpp V
VIL (2}  INT, SCK, SI: Output Nch Tr OFF Vgg 0.25vpp V
VL (3} OSC1: External clock mode Vg 025vVpp V
Vi (4)  TEST Vgg 03vpp V
ViL{5) RES Vss 0.25Vpp V
Operating Frequency fop See Table 2. )
{Cycle Time) {Teye) (0.92) (20} {us)
External Clock Conditions (When the external clock option is selected)
Frequency fext 0SC1: Fig. 1 See Table 2,
Pulse Width [TextH: 0SC1: Fig. 1 90 ns
textl
Rise/Fall Time [texth 0S8C1: Fig. 1 30 ns
o Nleaf
Oscillation Guaranteed Constants ’
Ceramic Resonator Oscillation Fig. 2 See Table 1,

Vpp =5V
Ta=25°C

Fig. 8 RC Oscillation Frequency Data {Typ.)
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Electrical Characteristics/Ty = —30 to +70°C, Vgg = 0V, Vpp = 4.5 to 5.5V

“"H’*-Level Input Current Iy (1)
l1H {(2)
#L'*-Level Input Current he(m
L i2)
L (3)
L (4
“'H''-Level Qutput Voltage Vou (1)
VoH (2)
*L'-Level Qutput Voltage Vg {1)
VoL (2}
Hysteresis Voltage VHys
Current Dissipation
Ceramic Resonator Ippop (1)
Oscillation
External Clock Ippop (2)
Standby Mode IDDST
Oscillation Characteristics
Ceramic Resonator Oscillation
Oscillation Frequency fcFOSC
(Note 4)
Oscillation Stabilizing tCFs

Period
Pull-up Resistance

1/0 Port Pull-up Resistance Rpp
External Reset Characteristics

""H'"-Leve! Threshold ViH

1"\ evel Threshold VL

Reset Time TRST
Pin Capacitance CP
Serial Clock

Input Clock Cycle Time
Output Clock Cycle Time

Input Clock “*L""-Level tokL (1)
Pulse Width
Output Clock “L"-Level  tcK| {2)
Pulse Width

Port of open drain type,
PBp to 3: Output Nch Tr OFF,

Including Nch Tr OFF leakage current,

Vin =135V

OSC1: External clock mode, VN = VDD

Port of open drain type, PBg to 3:
Output Nch Tr OFF, VN = Vg5
Port with pull-up resistance:
Output Nch Tr OFF, VN = Vg5S
RES: VN =Vss

OS5C1: External clock mode,
VIN = Vss

Port with pull-up resistance:

IpH = —50 A

Port with pull-up resistance:
IgH = ~10 uA

Port: IgL = 10 mA

Port: gL = 1 mA, When lg| of each

port is 1 mA or less.
RES, TNT, SCK, S,
0SC1 of Schmitt type (Note 6)

Vpp: Fig. 2, 4MHz, Operating mode,

Output Nch Tr OFF, Port =Vpp
Vpp: 200 kHz to 4330 kHz,

Operating mode, Output Nch Tr OFF,

Port=VpD

VpD: VDD = 5.5V [Output Nch Tr OFF,

Vpp: Vpp =3V \Port=Vpp

0SC1, 0SC2: Fig. 2 fo =4 MHz
Fig. 3 fo =4 MHz
Port of PU type: Vgp =5V

f =1 MHz, Other than pins to be
tested, VN = Vgs

tekey (1) SCK: Fig. b
tekey (2) SCK: (Toyc = 4 x System clock

period), Fig. 5
SCK: Fig. 5

SCK: Fig. b

min typ max unit

+50 pA

+1.0  uA

-1.0 MA
-13 -0.35 mA
-45 =10 LA

-1.0 MA

Vpp-1.2 v

Vpp-0.5 v

15 vV

05 V

0.1VpD vV

5 10 mA

5 10 mA

0.056 10 uA

0.025 5 uA
3920 4000 4080 kHz

10 ms

14 k2

0.5Vpp 08vpp V
0.25Vpn 05vpp V

. See Fig. 4.

10 pF

3.0 Ms

64 x Teye Ms

1.0 M5

32x Tcye Ms

" Continued on next page.
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Continued from preceding page.

min typ max unit
Input Clock ""H’'-Level tckH (1) SCK: Fig. 5 1.0 Ms
Pulse Width
Output Clock ““H”-Level  togH {2) SCK: Fig. 5 32 x Teye Ls
Pulse Width
Serial Input
Data Setup Time ticK SI: Specified for t ofz Fig. 5 05 s
Data Hold Time tcK| Sl: Specified for T of SCK, Fig, 5 0.5 s
Serial Qutput

Output Delay Time tCKO S0: Specified for | of SCK, 05 us
. N¢h OD only: External 1 kohm,
external 50 pF, Fig. 5
Pulse Output
Period tpCY PEO: Teye = 4 x System clock perfod, B4x Tevye s
Nch OD only: External 1 kohm,
external 50 pF, Fig. 6
“*H"'-Leve! Pulse Width tPH PEO: 32xTeycx10%  us
"L""-Level Pulse Width tpy PEO: I2x TeyeF10%  us

Note 1: When oscillated internally under the oscillating conditions in Fig. 2, up to the oscillation amplitude generated
is allowable.

Note 2: Average over the period of 100 msec.

Note 3: Operating supply voltage Vpp must be held until the standby mode is entered after the execution of the
HALT instruction. The PA3 {(or PAQ to 3} pin must be free from chattering during the HALT instruction
execution cycle.

Note 4 fCRQSC represents an oscillatable frequency. There is a tolerance of approximately 1% between the center
frequency at the ceramic mode and the nominal value presented by the ceramic resonator supplier. For details,
refer to the specification for the ceramic resonator.

Note 5: When mounting the QIP version on the board, do not dip it in solder.

Note 6: The OSC1 becomes the Schmitt type when the OSC option is the external clock OSC.

0sC1 (05C2)

1
OPEN

External clock

At A sttt s s s s - s m- - m - =m- === Ypp
....... \ - - =e~---" {(.8Y00
- - 0.25voD
cmeeeaaal Vss
1 lextH
- touFl ol ll.oxtﬂ i

tox1

Fig. 1 External Clock Input Waveform

Voo

r _________ Lower limit of
l 05C1 0sG2

T _/ operating Vpp
O T ov
r—ll

S, SRNRRY

Stabilized oscillation
Oscillation unstabilized period
IoFs

} Fig. 2 Ceramic Resonator 0_s'ciilation Cif_i:_u |t - jFiﬁ'.“.'f Oscillation Stabilizing Preiod
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4MHz (Murata) €1 | 33pFx10%
CSA4.00MG c? | 33pFX10%

R g voo | RES
4MHz (Kyocera) | €1 | 33pF*10% o—u-—i
KBR4.0MS €2 | 33pF*10%

R on I

Table 1 Constants Guaranteed for Ceramic Fig. 4 Reset Circuit
Resonator Oscillation

Cres (=0.1u)

Note 7: When the rise time of the power
supply is 0, the reset time becomes
10 ms to 100 ms at CReg = 0.1 uF.
If the rise time of the power supply
is long, the. value of CRES must be
increased so that the reset time
becomes 10 ms or greater.

1CKCY

oKL | 1CKH

SCK ———\ S 0.8YoD
\ 0.25Vo0

ngK cxi

oL - H H 1k
s )< Input data §< Load circuit Q
: A

Ko

50 Qutput data >< -|,;

Voo

50pF

Fig.5 Serial Input/Qutput Timing

The load conditions are the
same as in Fig. b.

A

Fig. 6 Pulse Output Timing at Port PEO

Circuit Configuration Frequency Pr‘:gﬁ;’l‘:‘:':r?;;;"" VpD Remarks
Ceramic Resonator OSC
Option 4 MHz /1 (1 us) 45 to0 5.5V

External Clock Option | 200 to 4330 kHz 1/1 {20 to 0.92 us) 4.5 to 5.5V

External Clock Drive The external clock drive is impossible. When using the external clock drive,
by Ceramic Resonator

0SC Option specify the external clock option.

Table 2 Table of Oscillation, Predivider Option {All selectable combinations are shown. Do not use any other
_ combinations than shown above.)
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Notes for Standby Function Application

The LC6520, LCE522 provide the standby function'called HALT mode to minimize the current dissipation when the
program is in the wait state,

The standby function is controlled by the HALT instruction, PA pin, RES pirn, and serial transfer completion signal. A
peripheral circuit and program must bo so designed as to provide precise control of the standby function. in most
applications where the standby function is performed, voltage regulation, instantaneous break of power, and external
noise are not negligible. When designing an application circuit and program, whether or not to take sorme measures must
be considered according to the extent to which these factors are allowed, This section mainly describes power failure
backup for which the standby function is mostly used. A sample application circuit where the standby function is
performed precisely is shown below and notes for circuit design and program design are also given below.

When using the standby function, the application circuit shown below must be used and the notes must be also fully
observed.

If any other method than shown in this section is applied, it is necessary to fully check the environmental conditions
such as power failure and the actual operation of an application equ ipment,

1. HALT mode release conditions

1-1. Supplementary description of release by serial transfer completion signal
On completion of serial transfer, the HALT mode is released and the execution of the program starts with an
instruction immediately following the HALT instruction, This function can be used to execute the program only
when serial transfer occurs, placing the program in the wait state when no serial transfer occurs, This function is
effective in reducing the current dissipation or clock noise.

‘— Notes —

® Release by the serial transfer completion signal is available only when the RC mode is used for systerm clock
generation; and unavailable when the ceramic mode is used.

® On completion of serial transfer, the HALT mode is released unconditionally. In an application, such as
capacitor backup application, where the current dissipation must be kept as low as possible during backup and
serial transfer by external clock is also used, the HALT mode is released when serial data is transferred ex-
ternally during backup.

12, Summary of HALT release conditions
The HALT mode setting, release conditions are shown in Table 1,

Table 1T HALT mode setting, release conditions

HALT mode setting conditions HALT mode release conditions
HALT instruction 1 Reset (Low level is appled to RES.)
Provided that PA3, {PA3 to PAg or PA3 is program- 2 Low level is applied to PA3, (PA3 to PAp or PA3
sefectable} is at high leval, is program-selectable.)
3 Serial transfer completion.

Note) HALT mode release conditions (2}, {3) are available only when the RC mode is used for system clock
generation; and unavailable when the ceramic mode is used.

2, Proper cares in using standby function
When using the standby function, an application circuit and program must be designed with the following in mind.
{1) The supply voltage at the standby state must not be less than specified.

{2} Input timing and conditions of each contro! signal {RES, port A, serial transfer} must be observed at the stand-
by initiate/release state.

{3) Release operation must not be overlapped at the time of execution of the HALT instruction,

A sample application where the standby function is used for power failure backup is shown below as a concrete

method to observe these notes. A sample application circuit, its operation, and notes for program design are given
below,
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Sample application where the standby function is used for power failure backup

Power failure backup is an application where power failure of the main power source is detected and the HALT

instruction is executed to cause the standby state to be entered. The current dissipation is minimized

and a backup

capacitor is used to retain the contents of the internal registers for a certain period of time, After power is restored,
a reset occurs automatically and the execution of the program starts at address 000H of the program counter {PC).
Shown below are sample applications where the program selects or not between power-ON reset and reset after

power is restored, notes, measures for instantaneous break of AC power, and notes for serial transfer,

2-1. Sample application 1 where the standby function is used for power failure backup

Shown below is a sample application where the program does not select between power-ON reset and reset after

power is restored.

2-1.1. Sample application circuit — {1)
Fig. 2-1 shows a sample application where the standby function is used for power failure backup.,

2}

Ve Unit {resistance: Q)

Il
Lt}

100V
R1{50)
power source
c1
(~1F) oo
% R2 (10k)
f pxx INote)

R3{47k)

v
D2 ?ﬂ {5004
tTvP)

RES

Cc2({me1pF )

(Note) Normal input
R VS5 ports other than PA3

Fig. 2-1. Sample application — (1) where fhe standby function is used for power failure backup

2-1-2. Operating waveform in sample application cireuit — (1)

The operating waveform in the sample application circuit in Fig. 2-1 is shown in Fig. 2-2. The mode is roughly
divided as follows: a, Power-ON reset, b, Instantaneous break of main power, C, Return from power failure

backup,

Inde'terminate* Hesetxl Normal mode X Reset {  Normal mode )@-& Reset X Normal mode

w L g — ™ h
{a) Power-ON reset {b} Instantaneous \ Instantaneous break (iii)
‘ break (i), {ii) HALT
instruction

=TT —-

] Y
\ /
"\
ViL Pux A
P ﬁ
\ e
HALT mode
Normal mode % ---------- A ] --k Reset j Norrmal mode
r {e) Return from power failure backup

HALT instruction
V+rRron: V+value when TR is turned ON/OFF

Fig. 2-2. Operating waveforms — (1} in sample application circuit
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2.1-3, Operation of sample application circuit — (1)

2-1-4,

(a)

At the time of power-ON reset

After power rises, a reset occurs automatically and the execution of the program starts at address 000H of
the program counter (PC}),

— Note —

This sample application circuit provides an indeterminate region where no reset occurs before the operating
VpD range is entered,

{b) At the time of instantaneous break

{c)

{il  When the Pxx input voltage does not meet V| (The Py input level does not get lower than input
threshold level V) and the RES input voltage only meets V1.
A reset-occurs in the normal mode, providing the same operation as power-ON reset,

(i)  When both of the Py x input voltage and RES input voltage do not meet V{|:
The program continues running in the normal mode.

(iii) When both of the Px ¥ input voltage and RES input voltage meet V|| :
When two pollings do not regard the Pxx input voltage as *'L."’ level, the HALT mode is not entered
and a reset occurs,
When two pollings regard the Py X input voltage as L' level, the HALT mode is entered and after
power is restored a reset occurs, releasing the standby mode,

At the time of return from power fatlure backup
After power is restored, a reset occurs, releasing the standby mode.

Notes for design of sample application ¢ircuit — (1)

V+rise time and Cy

Make the time constant {Ca, R} of the reset circuit 10 times as long as the V+rise time. (R: ON-chip resistor,
500 kohm typ.)

Make the V+rise time shorter {up to 20 ms).

Rq and C4q

Make the Rq value as small as possible. Make the Cq value as large as possible according to the backup time
calculated, {Fix the R1 value so that the Cq charging current does not exceed the power source capacity.)

R2 and R3

Make the ""H""-level input voltage applied to the Pxx pin equal to VpD.

Rq

Fix the time constant of C2 and C4 so that Cp can discharge during the period of time from when V+ gets
lower than V+TROM (TR OFF) at the time of instantaneous break until the Py ) input voltage gets lower
than V| {because release by reset is not available after the HALT mode is entered by instantaneous break).
Rg and Rg

Make V+ (VgE == 0.6V is obtained by Rg and Rg) when the reset circuit works (Tr ON) more than {operat-
ing Vpp min + VE of diode D), Observing this note, make V+ as low as possible to provide a reset early
enough after power-ON,

Backup time

The normal operation continues with a relatively high current dissipation from when power failure is detect-
ed by the Py until the HALT instruction is executed. Fix the Cq value so that the standby supply voltage is
held during backup time of set + above-mentioned time.

. Notes for software design

Design the program so that port Ay to A2 cannot be used for standby release and port Aj is brought to "H"'
level at the standby mode,
Input a standby reguest to a normal input port other than the PA3 and check by pelling this input port twice.

{Example)’
BP1 AAA ; 1st polling
RCTL 3 ; Interrupt inhibit
BP1 AAA ; 2nd polling
HALT ;  Standby

AAA: :
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2-2. Sample application 2 where the standby function is used for power failure backup
Shown below is 2 sample application where the program selects between power-ON reset and reset after power is

restored.

2-2-1, Sample application circuit — (2} (No instantaneous break in power source)
Fig. 2-3 shows a sample application where the standby function is used for power failure backup.

o! Unit {resistance: )
e | AR
100V AC
power source
Yop
Pyx (Note)
(SEMNSE)
| ¥,
L D2 ?RISMJ
(TYP)
FEY
7 ¢2
t (AF) vag
(k)

Yy i TR1 7
(?261( i {Note} Normal input ports other than PAg

Fig. 2-3 Sample application — (2} where the standby function is used for power failure backup

2.2.2. Operating waveform in sample application circuit — (2)
The operating waveform in the sample application circuit in Fig. 2-3 is shown in Fig. 2-4, The mode is roughtly
divided as follows: a, Power-ON reset, b. Return from power failure backup.

Vv
Al kel ettt
/
667 / Vin RES
/ ViL Pxx

Indeterminate §  Reset W Normal mode

]

/Power-ON reset 1
Py = “L" is detected,

V+
Y
[ Voo \
‘\L,Pxx
VL Pxx J\—
\
—_— HALT mode _&
Normal mode fy-== ===~ = qpmrm————— 'Reset- Normal mode
[ —
. R Return from power failure backup \
HALT instruction Pyx = “H" is detected

ViTRoN: V+value when TR1 is turned ON/OFF,

Fig. 2-4. Operating waveform — {2} in sample application circuit
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2.2.3. Operation of sample application circuit — (2)

{a) At the time of power-ON reset
The operation and notes are the same as for sample application circuit — {1}, except that after reset release
Pxx = L' is program-detected to decide program start after initial reset.

(b) Standby initiation
When one polling regards the Py x input voltage as ’L’’ level, the HALT mode is entered.

(c) At the time of return from power failure backup
After power is restored, a reset occurs, releasing the standby mode. After standby release Pxx = “H" is
program-detected, deciding program start after power is restored.

-- Note —
If power is restored after Vpp during power failure backup gets lower than V|4 on the Px, Pxy = "L"
may be program-detected, deciding program start after initial reset.

2.2.4. Notes for design of sample application circuit — (2)
® R2and R3
Fix the R2 value so that R2 >> R is ylelded and fix the R3 value so that Ig of TR2 is limited.
® Ry
There is no severe restriction on the R4 value but fix it so that C7 can discharge quickly.
Other notes are the same as for sample application circuit — (1),

225, Notes for software design

& Design the program so that port Ag to A2 cannot be used for standby release and port A3 is brought to “H"
level.

® Input a standby request to a normal input port other than the PAj3 and check by polling this input port once.

(Example)

BP1 AAA : Polling
HALT : Standby
AAA: :

2.3. Sample application 3 where the standby function is used for power failure backup
2.3-1, Sample application circuit — (3) {There is an instantaneous break in power source.)
Fig. 2-5. shows a sample application where the standby function is used for power failure backup.

vt Unit (resistance: Q)

["reo } L g
100V ] 11—,
3]
(2 g”% R1(50)

power SOUFCQ

TR2 Yoo
Pxx(NOte]
(SENSE )

ouT
) Yoo
C R {500k)
D2 (Tve)
FES

Vss

mo

{Note) Normal input ports other than PA3

Fig. 256 Sample application — {3) where the standby function is used for power failure backup
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2.3.2, Operating waveform in sample application circuit — (3) o N
The operating waveform in the sample application circuit in fig. 25 is shown in Fig. 2-6. The mode is roughly
divided as follows: a, Power-ON reset, b, Instantaneous break of main power, C, Return from power failure
backup.

L Pxxdl vy px | / _ Vrragon |/ | /
— 2 v e I V
}_‘v'.!
|
Indeterminate { HesetMNormal mode) Reset Normal mode w--( Reset @( Normal mode
o A PR
(1) Power ONYrEset \ (2} Instaﬁtane;;s p | g i (Z)T instant. g
. = is o
Pyx = "L is detected, break {i), (i) qocncted. ?_q_c;ous break Pxx ='‘"H" is detected.
) i

HALT instruction
{Pxx = "L" is detected.)

il W e mm e - - -
E.-.-E.-QJ:-—-—_;.‘—_:; . VHTRION ——
‘\_] \ 1) VIH RES . e ——
\  —_— =
\‘ I I VIl Pxx
v y /
VITRION _-IE‘- Vil Pxx ;*_-1—,4 ViL RES
A i NG
— HALT mode, )
Normal mode @ -------------------- {  Reset W Normal mode
‘ {3} Return from power \ _
HALT instruction failure backup P x = ""H" is detected.
Py = "L is detected.) V+TRION: Y+ value when TR1 is turned ON/OFF,

V+TR30N: V+vaiue when TR3 is turned ON/OFF.

Fig. 2-6. Operating waveform in sample application circuit — {3)

2-3-3. Operation of sample application circuit — {3}
(a) At the time of power-ON reset
The operation and notes are the same as for sample application circuit — (2)
{b) At the time of instantaneous break
(i} When the Py x input voltage does not meet V|| (the Pxy input level does not get tower than input
threshold level V|| } and the RES input voltage only meets V|:
A reset occurs in the normal mode. After reset release Pxx = “H'’ is program-detected, deciding
program start after instantaneous break.
(i)  When both of the Px ) input voltage and RES input voltage do not meet V| |_:
The program continues runaing in the normal mode.
{iii) When both of the Py x input voltage and RES input voltage meet V) :
When two pollings do not regard the Py x input voltage as /L** level, the HALT mode is not entered
and a reset otcurs,
When two pollings regard the Py X input voltage as L'’ level, the HALT mode is entered and after
power is restored, a reset occurs, releasing the standby mode. After standby release Pxx = “H" is
program-detected, deciding program start after instantaneous break,
{c} At the time of return from power failure backup
The operation and notes are the same as for sample application circuit — (2)
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2344, Notes for design of sample application circuit — {3)
[ 3 H3

235,

Bias resistance of TR2

¢ R7and Rg

Fix the R7 and R8 values so that TR3 is turned ON/OFF at approximately 1.6V of V+.

Other notes are the same as for sample application circuit — (1)

Notes for software design
Same as for sample application circuit — {1}

2.4, " Notes {1} for providing serial transfer

Notes for providing power failure backup and serial transfer

This application assigns top priority to power failure backup. When power failure backup is proqued serial
transfer may not be provided normally.

25,

("

(2)

When the internal clock is used for the serial clock:

Execute the serial transfer start instruction immediately before executing the HALT instruction. If thisis
done during serial transfer, the power failure backup mode is entered without normal transfer.

When the external clock is used for the serial clock:

When power failure is detected, it is mast prioritized that the HALT mode is entered, providing power
failure backup. 1t is necessary to design an application system where no release signal by serial transfer
completion is inputted to the HALT instruction executing cycle and no release signal is inputted during
backup.

Notes {2} for broviding serial transfer
Notes for providing HALT and serial transfer for program standby without power failure backup
This application assigns top priority to serial transfer. The following notes for system design must be observed.

{n

(2

When the internal clock is used for the serial clock:

Transfer starts when it is ready on both sides. When transfer is not ready on the other side, the HALT
instruction is executed to reduce the current dissipation. When transfer is ready, the HALT release signal
(RES, PA) causes return from the standby mode, starting serial transfer.

When the external clock is used for the serial clock:

Synchronization must be provided between microcomputers to prevent the HALT instruction and HALT
release signal (RSIOEND) from overlapping. When transfer is ready, the serial transfer start instruction is
executed and the program is placed in the wait state. The other side adjusts thime so that no overlap occurs
between the HALT instruction and transfer completion and starts serial transfer. On completion of transfer,
the HALT mode is released and the program is executed with an instruction immediately following the
HALT instruction,
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LC6520, LC6522 INSTRUCTION SET

Symbol  Description
AC : Aceumulator M{DP) : Memory sddressed by DP { J),1 1:Contents
At : Accurmulator bit t PIDP) : Input/output port addressed by DP, - : Transfer and direction
CF : Carry flag PC - Program counter + : Addition
CTL : Control ragister STACK  : Stack register - : Subtraction
DP : Data pointer ™ : Timer A t AND
E . E vegister TMF : Timer (internal} interrupt request flag \ 1 QR
EXTF : External interrupt request flag At, Hp, La : Working register v : Exclusive GR
Fn :Flag bit n ZF : Zero tag =
M : Mermory
c i
% . {nstruction code o8 ] Status flag
a Mnemonic £io Function Description Remarks
3 > affected
2t DrDgDsDa (D30, DDy = O
§ CLA Clear AC 1100|0000 ]|AC=0 The AL contents are cleared. 2F L
g cLe Clear CF 11100001 |t} |cF—0 The CF contents are cleared. CF
E |sTc Set CF 1111|0001 |1 |1 |cFe—1 The CF is set, 3
é CMA Complement AC LI T I o B I o R O T I I B B - Rl Y3 The AC contents are complemented, ZF
]
E INC Increment AC Q000 |1 1 1 0|1 |1 |AC—(AC)+1 The AC contents are incremented +1. ZF CF
E DEC Decrement AC 0 Q0|1 1 1 1 |t 1 |AC —(AC) —1 The AL contents are decremented —1. ZF CF
§ RAL Rotate AC lelr 0 00 NERE ACo—iCF ) ACh+ 1+ The AC contents are thifted left through ZE CF
g through CF 0joo0o {ACn). CF —(AC3) the CF.
E TAE Transler AC 1o E CO0O0O0(00 1 1 (V|1 I]E—tAD) The AC contents are transferred to the E,
< |xaE Exchange ACwith E |0 0 0 0 (1 1 01 [1 1 [iacisie o ots and the £ conents are
5 I NI Increment M OGCG 1ol vy |11 [MDPY—[MOP} )41 | The M(DP} contents are incremented +1, | ZF  CF
o)
2 DEM Decrement M OC 1 O[T v 11 1|1 |[MDPy—(MDP])~1 [TheM[DP] contents are decrémented —1. | ZF CF
H A single bit of the M{DP) spacified with
EE SMBbir [ Set M data bit Q00O |1 0B B}l |1 |MDP B8,Bg)=1 81Bp
E"tg-,' 1Bp s set.
gc A single bit of the M{DP) specified with
3 B RMB bt [Resel M gata bt OO0 1 0|1 0BBgft |1 |MDP ByBpl~—0 8,8y is reset, zZF
Bingry addition of the AC contents and
AD Add M to AC 0110|0000/t |ACACI+ (MIDP}] | the M{DP) contents is performed a IF CF
the result is stored in the AC,
o Binary addition of the AC, CF contants
ADC Add M 1o ACwithCF [0 0 1 010 0 0 O |1 |1 1C (AC]+(miDP)) and the M(DP) contents is performed and | 7F CF
F(CF) the result is stored in the AC,
DAA Decimal adjust AC 1110011011 [ac—HACI+6 6 is added to the AC contents. ZF
In addition
Decimal adjust AC - . {0 the AC contents
DAS N subtraction 111051 01011 ]AC—ACITIO 10 is added to the AC contents, F
The AC contents and the M{DFP] contents
£ fexL Exclusive of M 1o AC|1T 1 1 1 |0 1 0 1 | 1|1 [AC=—{aC)¥ [MIDP)] |are excll.give-ORed and the result is stored | 77
2 in the AC.
g The AC contents and the M{DP} contents
g |AND And M to AC 1Y v afo ot v |y [ [AC +ACH A [M(DP}) ?qre ANDed and the result is stored in the | ZF
(=
c The AC eontents and the M{DP) contents
g QR Or M to AC 1110001 01|11 |AC—ACIV (M(DP}) ‘a;e ORed and the result is stored tn tha ZF
5
o
E A BR) The AC contents and tha M{DP) contants
g CMm Compare AC with M |1 1 1 1 |1 01 1 [ |1 | [MDP]+(ACH+ are compared and the CF and ZF are ZF CF
M set/reset,
'% Comparison result CF IF
] MOPI I (A | © | ©
H [MIDP) ] =[AC) 1 1
H (MDP) ) (AT 1 0
£
£ The AC contents and the immediate
< | Cl data |Compare AL wirh OO0 1 Q1100 j2|2]|1312011g+(AC)I+1 IF CF
< 'mmediate data 010C0C|iataliig data Il5l41g are compared and the ZF
and CF are setfreset,
Comparison result CF ZF
lalalilg>(ACH] © 0
Iytatylg=tacI| 1 1
1313 1y lg<C{ACH] 1 0
Compare DPL with OO0 1 0{1 1 00 |2 (2[{OPL1¥Islalylg Ttie DP(_contents and the immediate
CLI oata 7F
immediale data 01 01 [talaiala data 131514 1p are compared.
Lead AC with The immediate data 131214 lg is loaded in
Lidata | 00 date dara 1100 [latzhilg |1 |1 ]aCc=i3120110 the AC. ZF w1
s Store AC 1o M Q00 001 0|V IM[DP) (AL} The AC contents are stored in the M{DP),
L Load AC lrom M 001 000 1 |11 ]|AC—(MDP) The M(DP] contents are loaded in the AC. | ZF
— The AC comenis and the MIDP] The TF b ket
g |XMdala | Exchange AC with M |7 0 1 0 MaM Mgl (2 [fACI= (MIDP)] contents are exchanged and then the it
8 then modily DPw DPy+—{DPul ¥ DPy contents are modified with the ZF it ol (0P
1E; wilth immediate data OM M Mg contants of {DP} vOMoM My, YOMzM My
E [x Exchange AC wih M |1 0 1 0|0 0 0 G |1 |2 [{ACH = M(DP)) The AC contents and the M{DP) contents v
‘» are exchanged, ZF 0P, conteny 1
E the time of inaruc
E m [CLETT =N
-g Xl Exchange AC with M1 1 1 1 11 1 1 0 |1 (2 [(AC) = [MIDP)) :t:‘:leAng ?:‘::tt:;aangded‘z:d lhen)the 2F ::::‘;::1‘:.&!
a3 then increment DPyL DPL —iDPL) +1 DP| contents pre_incremented +1, tawait of {DP +11
— The AL coptents and the MIDP) The ZF it Mt/reut
X0 Exchange AC with M1 11 1 11 1 1 1 |1 (2 f(AC)= (M(DP) ] contants are exchanged and then the 2F accordimg 1a the
then decrement DR DP L +—(DP L} —1 DP)contents are decremented —1. ramtt of 1P - 1)
The contents of ROM addressed by the
RTBL Aead table data bom(0O vV 1 O |0 O Y 1 (12 [AC E—ROM PC whose low-order B bits are replaced
progtam ROM IPCh E AC) with the E and AC contents are loaded in
the AC and E.
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[
5 |
2 - Instruction code ole Status flag
Eg. Mnemonic 5 TS'- Function Description sHfected Remnarks
g2 D;DgDs e [D3 D3 D Dg [# |
E LDZ ¢ata|Load DPHwith Zeroand|1 O Q O 13121119 |1 |1 |OPH ~0 Tha DPY a_nd DP|_are loaded witho_und
B OPL with immediate DPL—latz 1110 the immediate data |3t5ly1g respectively.
E dala respectively
e |LHI data Load DPw with 0100 [tat21vig |1 {1 |DPa+—1t3121110 The DPy is loaded with the immediate
g immediale dala data l3l5ly 1.
__E IND Increment  DPy, 1110y 1 120 (1|1 |DPu—=IDPLI+I The DP|_ contents are incremented +1. ZF
E DED Decrement DPy 1T 1101 1 1 1 |1 [V |[DPLe=(DP— The DP|_contents are decrementad —1. ZF
B TaL Transfer AC to DP |1 1 1 1 [0 1 1 1 |1 [1]|DPL =~(ACH Tha AC contants ars transferred to the DP |
2|1 Transter DPLto AC |1 1 1 1001 |1 |1 |AC—{DPL} The DP|_contents are transferred 1o the AQl 72 ¢
o
E [xan Exchange ACwth DPw [0 0 1 0 [0 0 1 1 11 |1 [(AC) =10PW) T ey o= and the Dy contents are
c XAL Exchange AC wih oo The AC contents and the cﬁntem: of
o XAD K L 111 Er e 3 - working register At are exchanged.
2 working register At 0 FO 050 O (1|1 ]tAC) ”(Aol At is assigned one of Ag, Ay, Ay, Ag
5 XAl 111 00 1:00 1|1 JtAC) ZX(AY) ording to tit
2 | xaz 1911 0F1 000 (1|1 |(AC) =(A2) according 10 t1g-
E XA3 1110 "_I___IjO Q|1 [(AC) = (AD)
E XHa Exchange DPH with a The DPyy contents and the contents of
B eozm — working reqmer Ha are exchanged,
§’ g| XHO working regisler Ha 1111 |1 0.0 Q |1 |! |(DPH} Z{HD} Ha s assigned qither of HO or M1
E'% XH1 ' 111 1;1:0 O [1 ] J(DPH) ZIHY) according to a.
¥ 2lxLs Exchange DPL with The DP| contents and the contents of
S.& ge DFLwit 2 wuﬂunul'r
. ri — eqister La ara exchanged.
FE[ XLO working register La 11 1110:0:0 0 (11 {0PLIZLO) La is assigned aither of LO or L1 according
XL 111 101,00 1 [1 [(OPL)SILT) 108,
¢ |SFB t1ag|Ser 11ag bit 010 11B3B2B1Bo|1 |1 |Fn=1 The flag specified with ByByBBg is set.
o
B
E |RFB ftag| Resetl tlag bit 0090 1 [BaBzB1Bg|1 |1 |[Fn +0 The flag specified with ByBoB B is reset.| 7¢ The flage are divid-
E o into 4 graups af
c FoloFy Fyto
£ Fr. Fate Fyy Fig
k] 1 Fyg
2 TheZF i sevsreser
E scording 1o the 4
E bt incudivg &
ung WL pecifiod
¥ with 1ne imminte
™ duts 148,88
JMP addr | Jump 1n the current G 11 0|1 PoPaPe|2|2|PC—PCH{RIZFPCHI A_ jump to the address specified W the BANK and
bank P1PsPyPa P3P P Py " PiPePaPrPeps| With the PCqy for PCyy) ond Py
P4PIP2P: Po immediate dats P10F9P5P7P6P5P4P3P2 v, Py
| PP ocouss. Py
JPEA h 11 3 1 5 - A jutnp te the sddress specified with
Jump md l' Bd c;”eﬁn ! 0 101 |7|PCr-0 —{E.AC) the coments of the PC whose low-order
g page modihied by 8 bits are replaced by the E and AC
_% and AC contents OCCUTs,
£ | CZP addr [Call subroutine inthe [1 @ 1 1 |PaP2P1Po|1 [1 | STACK —(PC)+1 A subrouting in page 0 of bank 0 is called.
E zero page PCl~g . PCH ~0 =0
& PCs~2+PaP2P1Po
E CAL addr | Call subroutine inthe |1 © 1 O [1 PoPaPg |2 |2 |STACK—(PC)+2 A subroutine in bank § is called.
E zero bank P7PsPsPa [P3P2P1 PO PCifp «— OPPaPgPy
EL PsP5PaP3IP2P1Po
3 |RT Return from subroutine [0 1 1 O [0 0 ' O |1 |1 [PC—=(STACK) A return from a subroutine occours.
RTI Return from interrupt [0 0 3 0 [0 0 1 O [1 {1 [PC—(STACK) A raturn from an interrupt service routine | 7p  CF
rouline CF ZF —(SF.ZSF occurs.
BANK Change bank T 11 0|11 e 1|y [PCu~[PCH) The bank is changed. f:ﬂ'“m"r'n:':.‘::::'m“
the JMP ingtryction.
BAt addr | Branch on AC bil C1 11|00 titg|2|2]|PCri~oe—P7PePsPa l;‘- _ulml:dlah o; the AC ?n'f"in: wit: Mowmonic it BAQ
. P the immediate data tity is 1, 8 branc 10 DAJ acconding
P7PePsPa|PapP2Pr PO foACt= ? PzP1Po to the sddress specified with the immediatd 10 1he vblus of 1.
! = data P?PBPBPAP:l’zFIPD within the same
. page otcy
h o — If a single blt of the AC specifisd with Mnemanic is BNAD
BNALagdrd Branch on Ao AC bit J0 D 1 110 Otilo |2 |2 |PCr~0 PrPePsPa the immediate data t41q is O, & branch to ..,"al'.‘i"fm" ing
P1PsP5Pa |PIPIP1Po P3P2P1Po | the addross spacified with the immediate % thevstug ol 1.
it ACI=0 dota PoPPePsP4PoP1 Py within the mme
Page occun,
BMt addi [ Branch on M bit 011 1[0 111tg]2|2[PCr~c—PrPePspa |l Him':dbiw;the MlDz'fﬂg"ﬂdr\r"h Mremanic it BMO to
P:Ps the immed iate data tqt . abranch to @M1 acconding to
PoPaPIP2PY PO PaP2P1Po the address specified quth the Immediate hevakeal't.
it [MIDP.t1tot}=1 |data PyPgPP4PoPoP Py within the same
" Page oceurs, >
NMt ad - If o single bit of the M{DF} specified with
g |® addr| Branch on no M bt 001110 1t,tp|2|2|PCr~0+P7PsP5Pa the Immediats datn tytp Is D, a branch to ﬁm;:g:::‘\:
E P7PeP5Paj Py P2 P1Fo P3P2P1Po [ the pddress specified with the immediate 1o the value o 1.
& 1f (M(DP.t 101 ) =0 | dstaP,PgPgP4P3PoP Pq within the mme
‘E page octury,
- I a single bit of port PIDP )} specified i
g |BF ador|Branch on Port b g ; ; :3 ; 0 "‘P° 2|2 | POr~om PIPaPs P | e immediats data tytg s 1, 8 B w1 e
@ 7P Ps PafPaP2P1 Po PaP2P1Po | branch to the sddress specified with the valueof
" (P(DPL tator)=1 | immediate data PyPgPgPsPaPoP Py
within the same page ocours,
BNPt add+| Branch [ . s It » singla bit of port PIDP) 1 specitied Moamonic is BNPO
Fanch on no Port bit g 2 b b byt e 2|2 | Per~oPrPeReRa | it the immediate data t G hO0,a BNP secontim 1
7 Ps Ps Pa| PaPz P Po PaPzP1Pa | hranch 1o the address specified with the 1he value of 1.
IH[PIDPL 1110l J=0 |immodiste data PyPgPcPPaPoP Py
within the same poge occurs.
g — If the TMF i3 1, a brench to thef
BTM addr| Branch on tomer 0111|1100 |2(2|PCr~o=—PrPsPsPa Fied with the Immediate TMF
P?PsPsP4|PIP2P1Po PaP2P1Po |data P-‘,Pﬁ“PsF?P'Pthhmthe same
f TMF=1 page occurs, The TMF is reset,
then TMF O
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% Instruction code wl g Status fa
8 Mnemanic \E_ 2 Function Description” 9 Remarks
EE. D7DeD5Da [D30201 Dp [ 2] © affected
— if the TMF is 0, & branch 1o tha
BNTM addr| Branch on no timer QOoO1 |1 1 00|2]|2]|PCr~o—P7PePsPa Yxidress specified with the immediate
P?PePsFa(PaP2P1Po P3PzP1 PO |data PPgPEP 4PaPoP 1P within the same
" TMF=0 page occurs. The TMF is reset.
then TMF =0
Bl addr |Branch on interupt g1 1 14110142 2|PCrwp~P1PePsPa It:\e":ddrEefsT':»peic‘iﬁelci ;ixgm{'hde.l [
P1PsPsPa|PaP2Py Po P3P2P1Po |immediate data P4PgPgPaPaPafyPg
if EXTF =1 within the same page occurs. The EXTF
then EXTF =0 is reset.
g 1§ the EXTF is O, a_branch 1o
BNI agdr | Branch on no njerrupt |[O G 1 1 |11 0 1 |2 |2 [PC7--g=-P7P6PsPa the sadress specified with the
. P7;PsP5Pa|PaP2 P Po P3P2P1 PO | immediate data P7PgPgPaPafoP1Pg
i1l EXTF =0 within the same page cecurs. The EXTF
then EXTF +0 is roset,
- ¥ the CF is 1, a branch to
g BC addr | Branch on CF 111ty 1 2|2 |PCr-o+=P:P&PsPa the address specified with the
= P7PsPsPa|P3P2P1 Py PaP2P1Po | immediate “data P;PgPsPaPaP2P1Pg
z i CF =0 within the same page ooeurs.
e 0
g P1PsPsPa [PaP2PI Po P3P2P1Po | immediate data PyPgPgP4P3Pf Py
@ it CF =0 within the same page octurs.
BZ adgr |Branen on ZF o111 |11 10|22 |PCro~PrPsPsPa ltihe‘h:ddri’; I:De!:i"“ed‘ :-ir:r?‘:hzhem
PiPgP5PalPIP2P1 Py PaF2P1Po |immediate data PaPgP5PaPaPoP1Pp
IR =1 within the same page dccurs.
BNZ addr| Branch on no ZF go1 1|1ty |2]2|PCr-o—PiPsPsPa tl':e tr:’d:; :;ec?fieda ul?i;:\nc?hem
P;PsPsPa[PaP2>P1 Po P3P2P1PO {immediate data P7PgPsP4P3P2PPp
if ZF =0 within the same page occurs.
o a— If the flag bit of the 16 Bags specified ic is BFO
BFn addr | Branch on llag bit 1 O‘ 1 |nagnynmyng|2 (2 |PC7-0+~P7PsFs5P2 with the immediate dats nanonyng s 1, ::T;l::::w;imlom
P1PePsPa|P3P2Pi PO P3P2PiPo |4 hranch to the address specified with the tha value of n.
. "o Fn=1 immediate data P7PgPsP4PaPoP Pp
within the same page occu’s.
i g ~— If the flag bit of the 16 flags spacified M ¢ s BNED
BNFr addr| Branch on no liag 100 1 |nagnaning|2 |2 |PC? a+P7rPsPsPa with the immediatudalan3n2n|n0iso, 'qn;::,;;':wd;w
bit P1PEPsPa P3P2PI Py PaP2P1 PO | abranch to the address specified with the 0t wblu of 5.
i Fn=0 immediste data P7PgPcP sP3PoP 1P
within the same page occurs.
e | 1P Input port lo AC 0000|1100 || |AC— PDPuL) Port P(DP| } contents are loaded in the AC,
=3
B |OP Qutpul AC 1o pon 1 Q00 1|1 |1 |PDPL—(AC) The AC contents are outputted to port P(D
g A sirgle bit i PIDP | ifisd with
% PE bt |S an b 1 BiBal1 |2 |PiDP. B1Ba) single bit in port L/ spec When 1t inRIuCIOT.
£ 5 ' st por " oo o 1 (0P B1Boy the immediate data B,Boissﬂ, 1 ewecuted, the £
= conienty are
= dentroped
8
3 n - A
S |rPE ot | Reset port bi 001001 81801 [2|PDPLBiBo —g |Asinlebitinport PIDP, ) specifiec with her v mmeueten
2 the immediate data 8B is reset. inexgcuted, the E
13 corteniy are dastroyed
' -— The bits of the cantrol register specified
SCTL bir| Set cc')_mro\ reqister OO0y O[T 10022 |CTL=CTLIY ) with the immediste data B389, B are
b {3y 1 0 00 |B3B2B1Bo B31B2BYBO | go,
- i i ified
RCTL bt | Reser control register (O Q0 1 0 |1 1 0 ¢ |2 |2 [¢TL—(CTLIA The bits of the control register speci
g e th the immediate data B48+8,B are
H it S) 106 1 |BIBIBIBO BIB:8180 | reset. o
B
2
b — The E and AC contents are loaded in the
2 [wTT™m Write  timer 11Tt a 0 iy [ TM—IEY (AC) simmer. The TMF is reset,
§ TMF 0
& | HaLT Halt 1T v 1 1|0y 1 O |1 |1 ]|Han All operations stop. Only when all pina of
pon PAdcwtal L,
Hen
NOP No operalion ooooloooc ol | INe operation No op_eratiun is performed, but ¥ machine
' cycle is consumed.
*1 If the CLA instruction is used consecutively in such a manner as CLA, CLA, — — ——,

the first CLA instruction only is effective and the following CLA instructions are changed
to the NOP instructions, This is also true of the L| instruction,

B No products described or contained herein are intended for use in surgical implants, life-support systems,
aerospace equipment, nuclear power contro) systems, vehicles, disaster/crime-prevention equipment and

the like, the failure of which may directly or indirectly cause injury, death or property loss.

their officers and employees jointly or severally,

third parties.

B Anyone purchasing any products described or contained herein for an above-mentioned use shall:

@ Accept full responsibility and indemnify and defend SANYQ ELECTRIC GO, LTD,, its affiliates, '
subsidiaries and distributors and all their officers and employees, jointly and severally, against any
and all claims and ftigation and all damages, cost and expenses associated with such use:

@ Not impose any responsibility for any fault or negligence which may be cited in any such claim or
litigation on SANYQ ELECTRIC CO, LTD, its affilates, subsidiaries and distributors or any of

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guarant-
eed for volume production, SANYO believes information herein is accurate and reliable, but no guarantees
are made or implied regarding its use or any infringements of intellectual property rights or other rights of
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2SC2412K / 2SC4081 / 2SC4617 /
Transistors 2SC5658 / 2SC1740S

General purpose transistor (50V, 0.15A)

2S5C2412K /2SC4081 / 2S5C4617 | 2SC5658 /
2SC1740S

®Features ®External dimensions (Units : mm)
1) Low Cob.
2SC2412K 2SC4081 25C4617
Cob=2.0pF (Typ.) . o
2) Complements the 25A1037AK / Fﬁi e
© ) =4 s
2SA1576A /1 2SA1774H / T T
285A2029 / 2SA933AS. 5
L LI
0.1Min. he!
.structure Each lead has same dimensions Each lead has same dimensions
. . . ROHM : UMT3 (1) Emitter ROHM : EMT3 (1) Emitter
EpltaXIaI planar type Ei:ms'cs_’:;a :2 Ez:er EIAJ: SC-70 (2) Base EIAJ: SC-75A (2) Base
- . JEDEC:SOT-323  (3) Collector JEDEC : SOT-416  (3) Collector
JEDEC : SOT-346 (3) Collector
NPN silicon transistor ) ! Abbreviated symbol: B* Abbreviated symbol: B*
Abbreviated symbol: B*
2SC5658 2SC1740S

W@ @

(1) Base (1) Emitter
ROHM : VMT3 (2) Emitter ROHM : SPT (2) Collector
(3) Collector EIAJ 1 SC-72 (3) Base

Abbreviated symbol: B*

* Denotes hre

@ Absolute maximum (Ta=25°C)

Parameter Symbol Limits Unit
Collector-base voltage Vceo 60 \%
Collector-emitter voltage Vceo 50 \%
Emitter-base voltage VEBo 7 Y,
Collector current lc 0.15 A
2SC2412K, 2SC4081 0.2
Collector power
dissipation 2SC4617, 2SC5658 Pc 0.15 W
2SC1740S 0.3
Junction temperature Tj 150 °C
Storage temperature Tstg -55~+150 °C




Transistors

25C2412K / 25C4081 / 2SC4617 /

2505658 / 2SC1740S

®Electrical characteristics (Ta=25°C)

Parameter Symbol | Min. | Typ. | Max. | Unit Conditions
Collector-base breakdown voltage BVceo 60 - - \Y, lc=50pA
Collector-emitter breakdown voltage | BVceo 50 - - \% lc=1mA
Emitter-base breakdown voltage BVEeso 7 - - \Y lE=50pA
Collector cutoff current Iceo - - 0.1 HA Vce=60V
Emitter cutoff current leBO - - 0.1 A Ves=7V
DC current transfer ratio hre 120 - 560 — Vce=6V, lc=1mA
Collector-emitter saturation voltage | Vceay - - 0.4 \% Ic/ls=50mA/5mA
Transition frequency fr - 180 - MHz | Vce=12V, [e=-2mA, f=100MHz
Output capacitance Cob - 2 3.5 pF Vce=12V, [e=0A, f=1MHz

®Packaging specifications and hre
Package Taping Bulk
Code T146 T106 TL T2L TP
Basic ordering
Type hee | unit (pieces) 3000 3000 3000 8000 5000
2SC2412K | QRS O - - - -
2SC4081 QRS - O - - -
2SC4617 QRS - - O - -
2SC5658 QRS - - - O -
2SC1740S | QRS - - - - O
hre values are classified as follows :
Item Q R S
hee 120~270 180~390 270~560
®Electrical characterristic curves
0.50mA
100 -

% THt ] Vee=6v Ta=25°C | )A_s/mi Orasc | AT ]
~ = 0,400 < ] ——
g [ £ o e E 8 — Zi
\_§_ 10 { = | 1~ To.30m = . 21”A |
= f ] z o Z 7 02smal 2 N 1
o olrof. i = o 2hm x 6 18UA ——
z gllal of g < 3 — T 1 | 150A
3 2 NEB 3 — o L
o all 7 I o 015mAl o —T
o K x 40 — L 4 12uA
c 1 ¥ § o L o I s
5 I i 5 L 0.10mA| o I 9uA
mw 05 1 o P u o
= | g 0osmAl O 2 -
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PARTS LIST

B ELECTRICAL PARTS

AX-592/AX-892

AX-592
B WARNING AX-892

Components having special characteristics are marked A\ and must be
replaced with parts having specifications equal to those originally installed.

@ Carbon resistors (1/6W or 1/4W) are not included in the ELECTRICAL PARTS
List. For the part Nos. of the carbon resistores,refer to the last page.

ABBREVIATIONS IN THIS LIST ARE AS FOLLOWS:

C.A EL.CHP : CHIP ALUMI. ELECTROLYTIC CAP LED.DSPLY : LED DISPLAY

C.CE : CERAMIC CAP LED. INFRD  : LED, INFRARED

C.CE. ARRAY : CERAMIC CAP ARRAY MODUL.RF  : MODULATOR, RF

C.CE.CHP : CHIP CERAMIC CAP PHOT. CPL : PHOTO COUPLER

C.CE.ML : MULTILAYER CERAMIC CAP PHOT.INTR : PHOTO INTERRUPTER

C. CE. M. CHP. : CHIP MULTILAYER CERAMIC CAP PHOT. RFLCT : PHOTO REFLECTOR

C.CE. SAFTY : RECOGNIZED CERAMIC CAP PIN. TEST : PIN, TEST POINT

C.CE. TUBLR : CERAMIC TUBULAR CAP PLST.RIVET : PLASTIC RIVET

C. CE. SMI : SEMI CONDUCTIVE CERAMIC CAP R. ARRAY : RESISTOR ARRAY

C.EL : ELECTROLYTIC CAP R. CAR : CARBON RESISTOR

C. MICA : MICA CAP R.CAR.CHP : CHIP RESISTOR

C. ML. FLM : MULTILAYER FILM CAP R. CAR.FP : FLAME PROOF CARBON RESISTOR
C.MP : METALLIZED PAPER CAP R. FUS : FUSABLE RESISTOR

C. MYLAR : MYLAR FILM CAP R.MTL.CHP : CHIP METAL FILM RESISTOR
C.MYLAR. ML : MULTILAYER MYLAR FILM CAP R.MTL. FILM : METAL FILM RESISTOR

C. PAPER : PAPER CAPACITOR R. MTL.OXD : METAL OXIDE FILM RESISTOR
C.PLS : POLYSTYRENE FILM CAP R. MTL. PLAT : METAL PLATE RESISTOR
C.POL : POLYESTER FILM CAP RSNR. CE : CERAMIC RESONATOR

C. POLY : POLYETHYLENE FILM CAP RSNR. CRYS : CRYSTAL RESONATOR -

C.PP : POLYPROPYLENE FILM CAP R. TW.CEM  : TWIN CEMENT FIXED RESISTOR
C. TNTL : TANTALUM CAP R. WwW : WIRE WOUND RESISTOR
C.TNT.CHP : CHIP TANTALUM CAP SCR.BND. HD : BIND HEAD B-TITE SCREW
C.TRIM : TRIMMER CAP SCR.BW.HD : BW HEAD TAPPING SCREW
CN : CONNECTOR SCR. CUP : CUP TITE SCREW

CN.BS.PIN  : CONNECTOR, BASE PIN SCR. TERM : SCREW TERMINAL

CN. CANNON : CONNECTOR, CANNON SCR. TR : SCREW, TRANSISTOR

CN.DIN : CONNECTOR, DIN SUPRT. PCB  : SUPPORT, P.C.B.

CN. FLAT : CONNECTOR, FLAT CABLE SURG. PRTCT : SURGE PROTECTOR

CN. POST : CONNECTOR, BASE POST SW.TACT : TACT SWITCH

COIL. MX. AM : COIL, AM MIX SW. LEAF : LEAF SWITCH

COIL. AT.FM : COIL, FM ANTENNA SW. LEVER : LEVER SWITCH

COIL.DT.FM : COIL, FM DETECT SW. MICRO : MICRO SWITCH

COIL. MX. FM : COIL, FM MIX SW. PUSH : PUSH SWITCH

COIL. OUTPT : OUTPUT COIL SW.RT.ENC : ROTARY ENCODER

DIOD. ARRAY : DIODE ARRAY SW.RT.MTR : ROTARY SWITCH WITH MOTOR
DIODE.BRG : DIODE BRIDGE SW.RT : ROTARY SWITCH

DIODE. CHP : CHIP DIODE SW. SLIDE : SLIDE SWITCH

DIODE. VAR : VARACTOR DIODE TERM. SP : SPEAKER TERMINAL
DIOD.Z.CHP : CHIP ZENER DIODE TERM. WRAP : WRAPPING TERMINAL

DIODE. ZENR : ZENER DIODE THRMST. CHP : CHIP THERMISTOR

DSCR. CE : CERAMIC DISCRIMINATOR TR. CHP : CHIP TRANSISTOR

FER. BEAD : FERRITE BEADS TR. DGT : DIGITAL TRANSISTOR

FER. CORE : FERRITE CORE TR. DGT. CHP : CHIP DIGITAL TRANSISTOR
FET. CHP : CHIP FET TRANS : TRANSFORMER

FL. DSPLY : FLUORESCENT DISPLAY TRANS. PULS : PULSE TRANSFORMER

FLTR. CE : CERAMIC FILTER TRANS. PWR : POWER TRANSFORMER ASS'y
FLTR.COMB : COMB FILTER MODULE TUNER. AM : TUNER PACK, AM
FLTR.LC.RF : LC FILTER, EMI TUNER. FM : TUNER PACK, FM

GND. MTL : GROUND PLATE TUNER. PK : FRONT-END TUNER PACK
GND.TERM : GROUND TERMINAL VR : ROTARY POTENTIOMETER
HOLDER. FUS : FUSE HOLDER VR. MTR : POTENTIOMETER WITH MOTOR
IC. PRTCT : IC PROTECTOR VR. SW : POTENTIOMETER WITH ROTARY SW
JUMPER.CN : JUMPER CONNECTOR VR. SLIDE : SLIDE POTENTIOMETER
JUMPER. TST : JUMPER, TEST POINT VR. TRIM : TRIMMER POTENTIOMETER
L.DTCT : LIGHT DETECTING MODULE

L. EMIT : LIGHT EMITTING MODULE

Note) Those parts marked with "#" are not included in the P.C. B. Ass'y.
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| AX-592 |
| MAINP.CB. |

gce:m PART NO. Description ﬁ‘;'f‘_m PART NO. Description
' % [C137 [VQ083100 |C.EL 100uF 16V

C138 |VJ839000 |C.EL 0.47uF 50V

C139 |VG289400 |C.EL 3300uF 25V

C140 |VG289400 |C.EL 3300uF 25V

: C141 |VK574600 |C.EL 12000uF 63V

CB101 |Vi878500 C142 |VK574600 |C.EL 12000uF 63V
CB102 |VB858200 |CN.BS.PIN C143 |VR325400 |C.MYLAR  |0.1uF 100V
CB103 |VS839400 |CN.BS.PIN _ C144 |VR325400 |C.MYLAR  [0.1uF 100V
CB104 |VS839500 |CN C149 |VG290900 |C.EL 10uF  50V(R)
CB105 |VG879900 |CN.BS.PIN C150 |VG290900 |C.EL 10uF  50V(R)
CB108 |LA002110 |TERM.WRAP C151 |UJ778220 |C.EL 220uF  63V(R)
CB109 |LA002110 |TERM.WRAP C151 |VG289100 |C.EL 330uF 25V(UCABG)
CB110 |LA002110 |TERM.WRAP C152 |Vi715500 |C.MYLAR  |1000pF 50V(UCABG)
CB111 |VP206500 |HOLDER.FUS |EYF-52BC C152 |VQO79600 |CMYLAR  |1000pF 100V(R)
CB112 |VP206500 |HOLDER.FUS |EYF-52BC C153 [VG744000 |C.MYLARML |0.15uF 50V
CB113 |VP206500 |HOLDER.FUS |EYF-52BC(G) C154 |VG744000 |C.MYLARML |0.15uF 50V
CB114 |VP206500 |HOLDER.FUS|EYF-52BC(G) C1556 [VZ001900 |CMYLAR  |0.082uF 50V
CB115 |VP206500 |HOLDER.FUS |EYF-52BC(R) C156 [VZ001900 |CMYLAR  |0.082uF 50V
CB116 |VP206500 |HOLDER.FUS [EYF-52BC(R) C157 |VS741700 |C.CE.SAFTY |0.01uF 275V
C101 |VE742700 |C.EL 10uF 50V C158 |FG213100 |C.CE 1000pF 50V
C102 |VE742700 |C.EL 10uF 50V C159 |VK534100 |C.PP 0.01uF 100V
C103 |VK533800 |C.PP 47pF 200V C160 |UAB55100 |C.MYLAR  |0.1uF 50V
C104 |VK533800 |C.PP 47pF 200V C162 |Vi716700 |C.MYLAR  |0.01uF 50V(ABG)
C105 |VP917800 |C.PP 1000pF 100V C163 |Vi716700 |C.MYLAR  |0.01uF 50V(ABG)
C106 |VP917800 |C.PP 1000pF 100V C164 |VK533900 |C.PP 100pF 200V
C107 |VG291400 |C.EL 220uF 50V C165 |VK533900 |C.PP 100pF 200V
C108 |VG291400 |C.EL 220uF 50V C166 |VK534000 |C.PP 220pF 200V
C109 |{FU351220 |C.MICA 20pF 500V C167 |VK534000 |C.PP 220pF 200V
C110 |FU351220 |C.MICA 22pF 500V C168 |Vi716700 |C.MYLAR  |0.01uF 50V(ABG)
C111 |VK533900 |C.PP 100pF 200V C169 |Vi716700 |C.MYLAR  [0.01uF 50V(ABG)
C112 |VK533900 |C.PP 100pF 200V D101 |VD631600 |DIODE 155133,176,HSS104
C113 |VK533900 |C.PP 100pF 200V D102 |VD631600 |DIODE 155133,176,HSS104
C114 |VK533900 |C.PP 100pF 200V D103 |VD631600 |DIODE 155133,176,HSS104
C115 |VE742600 |C.EL 47uF 25V D104 |VD631600 |DIODE 155133,176,HSS104
C116 |VE742600 |C.EL 47uF 25V D105 |VD631600 |DIODE 1S5133,176,HSS104
C117 |VP918300 |C.PP 0.022uF 100V D106 |VD631600 |DIODE 155133,176,HSS104
c118 |VP918300 |C.PP 0.022uF 100V D107 |VN008700 |DIODE 155270A
C119 |Vi716700 |C.MYLAR [0.01uF 50V(ABG) D108 |VN008700 |DIODE 1SS270A
C120 |Vi716700 [C.MYLAR  [0.01uF  50V(ABG) D109 |VD631600 |DIODE 155133,176,HSS104
C121 |Vi716700 |C.MYLAR  |0.01uF 50V(ABG) D110 |VD631600 |DIODE 155133,176,HSS104
C122 |Vi716700 |C.MYLAR  [0.01uF 50V(ABG) D111 |VD631600 |DIODE 155133,176,HSS104
C123 |VK534100 |C.PP 0.01uF  100V(ABG D112 |VD631600 |DIODE 1558133,176,HSS104
C124 |VK534100 |C.PP 0.01uF  100V(ABG D113 |VD631600 |DIODE 155133,176,HSS104
C125 |Vi377400 |C.EL 47uF 83V D114 |VD631600 |DIODE 155133,176,HSS104
C126 |UJ895220 |C.EL 0.22uF 100V D115 |VD631600 |DIODE 155133,176,HSS104
C128 [VK534000 |C.PP 220pF 200V A D116 [VU264100 |DIODE 1SR139-400
C130 |VP918500 |C.EL - |680uF 63V A D117 |VU264100 |DIODE 1SR139-400
C131 |VP918500 |C.EL 680uF 63V A D118 [VU264100 |DIODE 1SR139-400
C132 |VG287800 |C.EL 330uF 16V A D119 |VU264100 |DIODE 1SR139-400
C133 |VG287800 |C.EL 330uF 16V A |D120 |VM702000 [DIODE.BRG |S5VB20 3.5A 200V
C134 |VG291200 |C.EL 47uF - 50V D121 |VG441000 |DIODE.ZENR|MTZJ16A 16V
C135 |VG291200 |C.EL 47uF 50V D122 |VG441000 |DIODE.ZENR |MTZJ16A 16V
C136 |VG286900 |C.EL 220uF 10V D123 |VD631600 |DIODE 155133,176,HSS104
% New Parts # New Parts
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| MAINP.CB. |
Schm ; - Schm -
Ref. PART NO. Description Ref. PART NO. |Description
D124 |VG440300 |DIODE.ZENR|MTZJ12C 12V(R) A |Q131 |VP872600 (TR 28A1708 S,T
D125 |VU264100 |DIODE 1SR139-400 Q132 |VK432900 |TR 28D1915F S, T
D126 |VN008700 |DIODE 18S5270A Q133 |VK432900 |TR 2SD1915F §,T
D127 |VG436700 |DIODE.ZENR|MTZJ4.3A 4.3V Q134 |VP883100 TR 28SC1890A D,E
F101 |KB0O00690 |[FUSE T2.5A 250V(ABG) Q135 |VF325300 |TR.DGT DTA123ESTP
F101 |VP909900 |[FUSE T7.0A 125V(UCR) Q136 |VF325300 |TR.DGT DTA123ESTP
F102 |KB002980 [FUSE T2.5A 250V(G) Q138 |VF331200 |TR.DGT DTC124ES
F103 {KB0O00690 |FUSE T2.5A 250V(R) Q139 |(VP872600 |TR 28A1708 S,T
FR101 |VK188200 |R.FUS 220Q  1/4W Q140 |VP768300 TR 28C4466 O,P,Y(R)
FR102 |VK188200 |R.FUS 220Q  1/4W Q141 |iC1815C0 |TR 28C1815 Y(R)
JK102 |VJ726800 [JACK.MNI A |R111 |VY689500 |R.WW 0.22Q 3w
JK108 |VT915000 [OUTLET.AC |2P(A) A |R112  |VY689500 |R.WW 0220 3W
JK103 |VU543300 |OUTLET.AC |1P(B) A |R125 |HL315100 |[R.MTL.OXD [100Q 1W
JK103 |VV118800 |OUTLET.AC |3P(UCR) A |R126 |[HL315100 |R.MTL.OXD [100Q 1W
 |[JK103 |VV119000 |OUTLET.AC |[3P(G) A |R127 |HL315100 |R.MTL.OXD [100Q 1W
L101 |VR906600 |COIL 0.95uH A |R128 |[HL315100 |R.MTL.OXD [100Q 1W
L102 |VR906600 |COIL 0.95uH A |R129 |HV456270 |R.CAR.FP  |2.7KQ  1/4W
Q101 |VK432900 (TR 2SD1915F S, T A |R130 |[HV456270 \R.CAR.FP  [2.7KQ  1/4W
Q102 |VK432900 (TR 28D1915F S, T A |R131 |HV455820 |R.CAR.FP  [820Q  1/4W
Q103 [iA097000 |{TR 28A970 GR,BL A |R132 [HV455820 |R.CAR.FP  [820Q  1/4W
Q104 [iA097000 TR 2SA970 GR,BL R133 |HV455270 |R.CAR.FP  |270Q  1/4W
Q105 |iA097000 (TR 28A970 GR,BL R134 |HV455270 |R.CAR.FP  |270Q  1/4W
Q106 |iA097000 (TR 25A970 GR,BL A |R135 |VY689500 [R.WW 0.22Q 3W
Q107 (iC1815C0 (TR 25C1815Y A |R136 |VY689500 |R.WW 0220 3wW
Q108 iC1815C0 (TR 258C1815Y A |R143 |HL314100 |R.MTL.OXD {10Q 1w
Q109 [(iC1815C0O (TR 28C1815Y A |R144 |HL314100 |R.MTL.OXD [10Q 1w
Q110 [iIC1815C0 (TR 25C1815Y R145 |HV453470 [R.CAR.FP  |4.7Q  1/4W
Q111 |VE198700 [TR 2SA11450,Y R146 |HV453470 R.CAR.FP |4.7Q  1/4W
Q112 (VE198700 TR 25A11450,Y A |R151 |HL314470 |R.MTL.OXD 47Q 1w
Q113 [iA101521 |TR 28A1015Y A IR152 |HL314470 |R.MTL.OXD (47Q %
Q114 |iA101521 (TR 2SA1015 Y A |R154 |HL315680 |R.MTL.OXD [680Q 1W
Q115 |VE198800 TR 25C2705 O,Y A |R167 |HL315680 |R.MTL.OXD [680Q 1W
Q116 |VE198800 |TR 28C2705 O,Y A |R168 |HL315680 |R.MTL.OXD [680Q 1W
Q117 |VK432900 |TR 2S8D1915F S,T A |R171 - |HV453100 |R.CAR.FP  [1Q 1/4W
Q118 |[VK432900 |TR 2SD1915F 5, T A |R172 |HV453100 |R.CAR.FP  [1Q 1/4W
Q119A |iX603580 (TR 25A1358 R175 |HV455680 |R.CAR.FP  (680Q  1/4W
Q119C (iX603590 |TR 28C3421 R176 |HV455680 |R.CAR.FP  (680Q  1/4W
Q120A |iX603580 (TR 25A1358 A {R177 |HL315680 |R.MTL.OXD |(680Q 1W
Q120C |iX603590 |TR 28C3421 A |R178 |HL315680 |R.MTL.OXD (6802 1W
Q121A [iX615750 |TR 25A1694 O,P,Y R181 |HL314100 |R.MTL.OXD |10Q 1w
Q121C {iX615760 |TR 25C4467 O,P,Y R187 |VP939700 [R.MTL.FLM - |4.7Q 1W
Q122A |iX615750 |TR 25A1694 O,P,Y R188 |VP939700 [R.MTL.FLM [|4.7Q2 1W
Q122C (iX615760 |TR 25C4467 O,P,Y R189 |VP939700 [R.MTL.FLM [|4.7Q 1W
Q123A (iX615750 |TR 25A1694 O,P,Y R190 |VP939700 (R.MTL.FLM |4.7Q 1W
Q123C |iX615760 TR 28C4467 O,P,Y R191 |VP939700 [R.MTL.FLM |4.7Q 1W
Q124A |iX615750 |TR 25A1694 O,P,Y R192 |VP939700 |[R.MTL.FLM |4.7Q 1W
Q124C |iX615760 |TR 28C4467 O,P,Y R193 |VP939700 (R.MTL.FLM [4.7Q 1W
Q125 |[VP883000 |TR 25A893A D,E R194 |VP939700 R.MTL.FLM [4.7Q 1W
Q126 |VvP883000 (TR 2SA893A D,E A |R197 |HL315560 |R.MTL.OXD [560Q 1W
Q127 [VP883100 (TR 2SC1890A D,E A |R198 |HL315560 |R.MTL.OXD (560Q 1W
Q128 |(VP883100 (TR 2SC1890A D,E R207 |VP939700 [R.MTL.FLM (4.7Q  1W(ABG)
Q129 |(VP883000 (TR 2SA893A D,E R208 {VP939700 [R.MTL.FLM (4.7Q 1W(ABG)
Q130 |(VP872700 (TR 28C4488 S,T A |R209 |VY689500 |R.WW 0.22Q 3W
s New Parts ' * New Parts
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|  AX-592

| MAIN P.C.B. & FUNCTIONP.C.B. |

2::"1 PART NO. |Description
R210 |VY689500 |R.WW 0.220 3W
R213 [VY689500 |R.WW 0.22Q0 3W
R214 |VY689500 [R.WW 0220 3W
RY101 (VY868200 |RELAY DC DH24D2-OT/M-S
RY102 |VK438300 [RELAY DH24D2-0T/M2
RY103 |VU566700 [RELAY DG24D2-0S/M
RY104 |VU398500 [RELAY DCLK1AF12V(UCABG)
RY104 |VY735300 (RELAY DC G5P-1(R)
SW101 [VV523800 |SW.SLIDE  |SL13B-022-BMCH
SW102 [VA961800 |VOLT.SELCT |[ESE-37247-F(R)
T101 |XC082A00 [ TRANS.PWR |(R)
T101 |XQ485B00 |TRANS.PWR |(UC)
T101 |XQ486B00 |TRANS.PWR |(ABG)
TE101 [VF018400 |TERM.SP 4P(UCRA)
TE101 (VY696400 |TERM.SP 4P CJ9041-06-(BG)
TE102 (VV247600 |TERM.SP 2P
TE103 |VV247600 \TERM.SP 2P

BB071360 |SCR.TERM |8.3x13

BB070700 |GND.MTL

VY672600 {PLATE.GND |SP(ABG)

Vig78900 |CN.BS.PIN {11P
CB302 |VK025500 |CN.BS.PIN (11P
CB303 |Vig78600 |CN.BS.PIN |8P
CB304 |VK025200 |CN.BS.PIN |8P
CB305 |Vig78500 |CN.BS.PIN (7P
CB306 |Vig78500 |CN.BS.PIN |7P
CB307 |Vig78500 |CN.BS.PIN |7P
CB308 VK025100 |CN.BS.PIN 7P
CB309 |VK026600 |CN.BS.PIN |7P
CB310 |VB858700 |CN.BS.PIN (8P
CB312 {L.B919070 {CN.BS.PIN |7P
CB314 |VB858200 [CN.BS.PIN |3P
CB315 |VB858100 [CN.BS.PIN 2P
CB316 |Vig78100 |CN.BS.PIN |3P
CB317 |Vi878100 |[CN.BS.PIN |3P
C303 |Vi716700 |C.MYLAR 0.01uF 50V
C304 |Vi716700 |C.MYLAR 0.01uF 50V
C305 |VG290300 |C.EL 0.47uF 50V
C306 |VG290300 |C.EL 0.47uF 50V
C307 |VQ462600 |C.MYLAR 220pF 50V
C308 |VQ462600 |C.MYLAR 220pF 50V
C309 |UA652100 |C.MYLAR (100pF 50V(RABG)
C310 |UA652100 |C.MYLAR 100pF 50V(RABG)
C311 |UA653330 |C.MYLAR 3300pF 50V -
C312 |UA653330 [C.MYLAR  |3300pF 50V
C313 |Vi460900 |C.EL 2200uF © 6.3V
C314 |Vi460900 |C.EL 2200uF 6.3V
C315 |UA654330 |C.MYLAR 0.033uF 50V
% New Parts

zce::m PART NO. |Description

C316 |UA654330 |[C.MYLAR 0.033uF 50V
C317 |UA653910 |[C.MYLAR 9100pF 50V
C318 |UA653910 |[C.MYLAR 9100pF 50V
C319 |VG290900 |C.EL 10uF 50V
C320 |VG290900 |C.EL 10uF 50V
C321 |Vi715900 [C.MYLAR 2200pF 50V
C322 |Vi715900 |C.MYLAR 2200pF 50V
C323 |VG287800 |C.EL 330uF 16V
C324 {VG287800 |C.EL 330uF 16V
C325 VG291000 |C.EL 22uF 50V
C326 |UA655100 |C.MYLAR 0.1uF 50V
C327 |VK533900 C.PP 100pF 200V
C328 |VK533900 (C.PP 100pF 200V
C329 |VQ645600 |[C.MYLAR 100pF 50V
C330 |VQ645600 |C.MYLAR 100pF 50V
C331 |VQ645600 [C.MYLAR 100pF 50V
C332 |VQ645600 |C.MYLAR 100pF 50V
C333 |Vi715100 |C.MYLAR 470pF 50V
C334 |Vi715100 |C.MYLAR 470pF 50V
C335 |VG278400 |C.CE.TUBLR [220pF 50V
C336 |VG278400 |C.CE.TUBLR |220pF 50V
C337 |VG278400 |C.CE.TUBLR |220pF 50V
C338 |VG278400 |C.CE.TUBLR |220pF 50V
C339 |vQ645600 [C.MYLAR 100pF 50V
C340 |VQ645600 [C.MYLAR 100pF 50V
C341 |VF466800 |C.CE.TUBLR |{100pF 50V
C342 |VF466800 |C.CE.TUBLR |100pF 50V
C343 |VG722100 |C.EL 1uF 50V
C344 |UAB55100 |C.MYLAR 0.1uF 50V
C345 |VK533800 |C.PP 47pF . 200V
C346 |VK533800 |C.PP 47pF 200V
C347 VF466800 |[C.CE.TUBLR |100pF 50V
C348 |VF466800 |C.CE.TUBLR |100pF 50V
C349 |FU451470 |C.MICA 47pF 500V
C350 |FU451470 |C.MICA 47pF 500V
C351 |VF466800 |C.CE.TUBLR |100pF = 50V
C352 |VF466800 |C.CE.TUBLR |100pF 50V
C353 |UAB55100 |C.MYLAR 0.1uF 50V
C354 |Vi716700 |C.MYLAR 0.01uF 50V(RABG)
C355 |VK533800 |C.PP 47pF 200V
C356 |VK533800 |C.PP 47pF 200V
C357 |Vi377400 |C.EL 4.7uF 63V
C358 |Vi377400. |C.EL 47uF 63V
C359 |vG287100 |C.EL 470uF 10V
C360 [VG287100 [C.EL 470uF 10V
C361 |Vi377400 |C.EL 4.7uF 63V
C362 |Vi377400 |C.EL 4.7uF 63V
C363 |UA653220 [C.MYLAR 2200pF 50V
C364 |UA653220 |C.MYLAR 2200pF 50V
C365 |VG288000 [C.EL 1000uF 16V
C366 |VvG288000 |C.EL 1000uF 16V
C367 |UA653220 (C.MYLAR 2200pF 50V
C368 |UA653220 |C.MYLAR 2200pF 50V
* New Parts
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2‘::.’“ PART NO. |Description a‘;:m PART NO. |Description

C369 |VG290900 |C.EL 10uF 50V C426 |VE021900 |C.EL 470F 100V
C370 |VG290900 |C.EL 10uF 50V C430 |Vi377400 |C.EL 47uUF 63V

C371 |VG286400 |C.EL 330uF 6.3V C431 |UAB55120 |C.MYLAR  |0.12uF 50V

C372 |VG286400 |C.EL 330uF 6.3V C432 |UAB55120 [CMYLAR  |0.12uF 50V

C373 |VG288900 |C.EL 100uF 25V C433 |UA655100 |C.MYLAR  |0.1uF 50V

C374 |VG288900 |C.EL 100uF 25V C434 |VH053100 |C.CE.TUBLR |0.1uF 50V

C375 |UA654560 |C.MYLAR  |0.056uF 50V C435 |VF467100 |C.CE.TUBLR [4700pF 16V
C376 |UA654560 |C.MYLAR  |0.056uF 50V C436 |VF467100 |C.CE.TUBLR |4700pF 16V
C377 |VG278900 |C.CE.TUBLR |680pF 50V D301 |VD631600 [DIODE 155133,176,HSS104
C378 |VG278900 |C.CE.TUBLR |680pF 50V D302 |VD631600 [DIODE 155133,176,HSS104
C379 |UA654470 |C.MYLAR  |0.047uF 50V D303 [VG437800 |DIODE.ZENR|MTZJ5.6C 5.6V
C380 |UA654470 |C.MYLAR  |0.047uF 50V D304 [VG435800 |DIODE.ZENR|MTZJ3.0A 3.0V
C381 |UA654680 [C.MYLAR  |0.068uF 50V D305 [VG437000 |DIODE.ZENR|MTZJ4.7A 4.7V
C382 |UA654680 |CMYLAR  |0.068uF 50V D306 |VD631600 |DIODE 155133,176,HSS104
C383 |UA654680 |CMYLAR  |0.068uF 50V D307 |VD631600 |DIODE 155133,176,HSS104
C384 |UA654680 |CMYLAR  |0.068uF 50V D308 |VD631600 |DIODE 155133,176,HSS104
C385 |VG290300 |C.EL 0.47uF 50V D309 |VD631600 |DIODE 185133,176,HSS104
C386 |VG290300 |C.EL 0.47uF 50V D310 |VG438100 |DIODE.ZENR |MTZJ6.2C 6.2V
C387 |VG278400 |C.CETUBLR [220pF 50V D311 |VD631600 |DIODE 155133,176,HSS104
C388 |VG278400 |C.CE.TUBLR [220pF 50V D312 |VD631600 [DIODE 155133,176,HSS104
C389 |Vi377400 |C.EL 47uF 63V D313 |VG437800 |DIODE.ZENR|MTZJ5.6C 5.6V
€390 |Vi377400 |C.EL 47uF 63V D314 |VD631600 [DIODE 155133,176,HSS104
C391 |VF466700 |C.CE.TUBLR |[47pF 50V D315 |VD631600 [DIODE 155133,176,HSS104
C392 |VF466700 |C.CE.TUBLR [47pF 50V D316 |VR711500 |LED(or) SLR-325DC

C393 |VG291200 |C.EL 47UF 50V D317 |VR711500 |LED(or) SLR-325DC

C394 |VG291200 |C.EL 47UF 50V D318 [VR711500 |LED(or) SLR-325DC

C395 |UA655120 |C.MYLAR  [0.12uF 50V D319 |VD631600 [DIODE 155133,176,HSS104
C396 |UA655120 |C.MYLAR  [0.12uF 50V D320 |VD631600 [DIODE 155133,176,(RABG)
C399 |UA654330 |C.MYLAR  |0.033uF 50V D321 |VD631600 |DIODE 155133,176,(RABG)
C400 |UA654330 |C.MYLAR  [0.033uF 50V D322 [VS132300 |LED(re) SLR-325VCT31
C401 |VG288900 |C.EL 100uF 25V IC301 [XB247301 |IC UPCA4570HA

C402 |VG288900 |C.EL 100uF 25V IC302 [XQ212A00 |IC NJM4558LD

C403 |UA654100 |C.MYLAR  [0.01uF 50V(RABG) IC305 [XM356A00/IC NJM2068LD

C404 |UA654100 |C.MYLAR  [0.01uF 50V(RABG) IC306 |[XM356A00 |IC NJM2068LD

C405 |VF760000 |C.EL 100uF 10V IC307 [XF557A00 |IC TA72918

C406 |VF760000 |C.EL 100uF 10V IC308 |XF557A00 |IC TA7291S

C407 |VG290900 |C.EL 10uF 50V #IC309 |XS966A00 |IC LC6520H-4J33 CPU
C408 |VG290900 |C.EL 10uF 50V JK301 |VS899700 |JACK.PHONE|[JY-6317-02-030
C409 |VG287100 |C.EL 470uF 10V L301 [VF541100 |COIL 15uH(RABG)

C410 |VG291200 |C.EL 47uF 50V L302 |VF541100 |COIL 15uH(RABG)

C411 |VT180400 |C.EL 4700uF 5.5V L303 [VB056900 |COIL 220uH(RABG)
C412 |VH053100 |C.CE.TUBLR |[0.1uF 50V L304 |VB056900 |COIL 220uH(RABG)

C413 |VG290900 |C.EL 10uF 50V L305 |Vi543300 |COIL 1.0uH

C414 |VG290500 |C.EL 1uF 50V % |PJ301 |VV377000 [JACKPIN  |2P

C415 |VH053100 |C.CE.TUBLR |0.1uF 50V % |PJ302 |Vv248000 |JACK.PIN  |2P

C416 |VG289100 |C.EL 330uF 25V PJ303 [VV306900 [JACK.PIN  |4P

C417 |VH053100 |C.CE.TUBLR [0.1uF 50V PJ304 [VV306900 [JACK.PIN  |4P

C418 |VG291200 |C.EL 47UF 5OV PJ305 [VV306900 |JACK.PIN  |4P

C420 |UM049220 |C.EL 2200uF 16V PJ306 [VV306900 |JACK.PIN  |4P

C421  |UM049220 |C.EL 2000uF 16V Q301 |iA097000 |TR 2SA970 GR,BL
C423 |vQ083100 |C.EL 100uF 16V - Q302 |iA097000 |TR 2SA970 GR,BL
C424 |vQo83100 |C.EL 100uF 16V Q303 |iA097000 TR 2SA970 GR,BL
C425 |VE021900 |C.EL 47uF 100V Q304 |iA097000 TR 2SA970 GR,BL

% New Parts % New Parts
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Q305 |(VK432900 |TR 28D1915F S, T
Q306 |(VK432900 TR 28D1915F S, T
Q307 |VK432900 |TR 28D1915F 8,T
Q308 |VK432900 |TR 28D1915F §,T

Q309 (VG721700 |TR.DGT DTA144ES
Q310 |VD678700 |TR.DGT DTC114ES
Q311 |VD678700 TR.DGT DTC114ES
Q312 |vD678700 TR.DGT DTC114ES

Q313 |iC174020 (TR 28C17408 R,S
Q314 |VG721700 [TR.DGT DTA144ES
Q315 |iA093320 (TR 28A933S Q,R
Q316 |VP883100 |TR. 25C1890A D,E
Q317 |VG721700 [TR.DGT DTA144ES
Q318 |iC174020 |TR 28C1740S R,S
Q319 |VG722000 |TR.DGT DTC144ES
Q320 |[iA093320 |TR 25A933S Q,R
Q321 |VP883100 TR 28C1890A D,E
Q322 |iC224030 (TR 2802240 GR,BL
Q323 [iC174020 |TR 28C17408S R,S
Q324 |iC174020 |TR 28C1740S R,S
Q325 |iA093320 (TR 28A933S Q,R
Q326 |iA093320 (TR 28A933S Q,R
Q327 |iA093320 (TR 25A933S Q,R
Q328 |iA093320 (TR 28A933S Q,R
Q329 |iC174020 (TR 28C1740S R,S
Q330 |iC174020 (TR 28C17408 R,S
Q333 |iC174020 (TR 28C17408 R,S
Q334 [iC174020 |TR 28C1740S R,S
Q335 |iA093320 (TR 28A933S Q,R
Q336 |iA093320 |TR 28A933S Q,R
Q337 |(VP883100 |TR 28C1890A D,E

R358 |[HL315100 |[R.MTL.OXD [100Q 1W

R359 |HL315100 |[R.MTL.OXD [100Q 1W

R478 |HV453470 |R.CAR.FP |4.7Q  1/4W
SW301 |VK333500 |[SW.PUSH  [SPUN19

SW302 (V8892300 |SW.RT SRBAA46

SW303 |VT021200 |SW.RT RS003-A046BHN-20F4
* [SW304 |VV399900 |SW.PUSH  [SPUN12

% [SW305 |VV399800 |SW.PUSH  [SPUN12

SW306 [VJ850300 |SW.PUSH |PSEOYP-CF2KX

sk [SW307 |VV496200 [SW.PUSH  |PS-9A2-022-18A(UC)
sk [SW307 {VV496300 |SW.PUSH  |PS-9A2-022-(RABG)
SW308 [VV523900 |[SW.PUSH  |PBS-YM-001

U301 (VU591000 |L.DTCT GP1U271X

% [VR301 |VV856800 (VR.MTR A200KQ

VR302 |VP700700 |VR A100KQ

VR303 |VP742000 |VR " IMN100KQ

VR304 |VP741800 |VR B20KQ

VR305 |VP741900 |VR G25KQ

XL301 |VEQ06000 [RSNR.CE 4MHz
VJ828000 |PIN IMSA-6024-03E
BB071360 |SCR.TERM |8.3x13
AA626100 PLATE 25

* New Parts
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ﬁ‘;‘m PART NO. |Description f“;:m PART NO. |Description
C140 |VG289400 |C.EL 3300uF 25V
% /C141  |VU594100 |C.EL 18000uF 63V
BS. % |C142  |VU594100 |C.EL 18000uF 63V
CB102 |VB858200 |CN.BS.PIN 3P C143 |VR325400 |C.MYLAR  |0.1uF 100V
CB103 |VS839400 |CN.BS.PIN [4P C144 |VR325400 |C.MYLAR  [0.1uF 100V
CB104 |VS839500 |CN 4P C145 |Vi716700 |C.MYLAR  [0.01uF 50V(G)
CB105 |VG879900 |[CN.BS.PIN |2P C146 |Vi716700 |C.MYLAR  [0.01uF 50V(G)
CB106 |VQ585000 |CN.BS.PIN |8P C147 |Vi716700 |C.MYLAR  |0.01uF 50V(G)
CB107 |VQ585000 |CN.BS.PIN |8P C148 |Vi716700 |C.MYLAR  [0.01uF 50V(G)
CB108 |LA002110 |[TERM.WRAP [2P C149 |VG290900 |C.EL 10uF  50V(R)
CB109 |LA002110 [TERM.WRAP (2P C150 |VG290900 |C.EL 10uF  50V(R)
CB110 |LA002110 |[TERM.WRAP |2P C151 |UJ778220 |C.EL 220uF  63V(R)
CB111 |VP206500 |HOLDER.FUS |EYF-52BC Ci151 |VG289100 |C.EL 330uF  25V(G)
CB112 |VP206500 |HOLDER.FUS|EYF-52BC C152 |Vi715500 |CMYLAR  [1000pF 50V(G)
CB113 |VP206500 |HOLDER.FUS |[EYF-52BC(G) C152 |VQO79600 [CMYLAR  [1000pF 100V(R)
CB114 |VP206500 |HOLDER.FUS |EYF-52BC(G) C153 |VG744000 |CMYLARML |0.15uF 50V
CB115 |VP206500 |HOLDER.FUS [EYF-52BC(R) C154 |VG744000 |CMYLARML |0.15uF 50V
CB116 |VP206500 |HOLDER.FUS |EYF-52BC(R) C1556 |VZ001900 |CMYLAR  |0.0820uF 50V
C101 |VE742700 |CEL 10uF 50V C156 |VZ001900 |CMYLAR  |0.0820uF 50V
C102 |VE742700 |C.EL 10uF 50V C157 |VS741700 |C.CE.SAFTY |0.01uF 275V
C103 |VK533800 |C.PP 47pF 200V C158 |FG213100 |C.CE 1000pF 50V
C104 |VK533800 |C.PP 47pF 200V C159 |VK534100 |C.PP 0.01uF 100V
C105 |VP917800 |C.PP 1000pF 100V C160 |UA655100 |C.MYLAR  |0.1uF 50V
C106 |VP917800 |C.PP 1000pF 100V C161 |UA655100 |C.MYLAR  |0.1uF 50V
C107 |VG291400 |C.EL 220uF 50V C162 |Vi716700 |C.MYLAR  |0.01uF  50V(G)
C108 |VG291400 |C.EL 220uF 50V C163 |Vi716700 |C.MYLAR  |0.01uF 50V(G)
C109 |FU351220 |C.MICA 22pF 500V C164 |VK533900 |C.PP 100pF 200V
C110 |FU351220 |C.MICA. 20pF 500V C165 |VK533900 |C.PP 100pF 200V
C111 |VK533900 |C.PP 100pF 200V C166 |VK534000 |C.PP 220pF 200V
C112 |VK533900 |C.PP 100pF 200V C167 |VK534000 |C.PP 220pF 200V
C113 |VK533900 |C.PP 100pF 200V D101 |VD631600 |DIODE 155133,176,HSS104
C114 |VK533900 |C.PP 100pF 200V D102 |VD631600 |DIODE 185133,176,HSS104
C115 |VE742600 |C.EL 47UF 25V D103 |VD631600 |DIODE 155133,176,HSS104
C116 |VE742600 |C.EL 47UF 25V D104 |VD631600 |DIODE 158133,176,HSS104
C117 |VP918300 |C.PP 0.022uF 100V D105 |VD631600 |DIODE 155133,176,HSS104
c118 |VP918300 |C.PP 0.022uF 100V D106 |VD631600 |DIODE 155133,176,HSS104
C119 |Vi716700 |C.MYLAR  |0.01uF 50V(G) D107 |VN008700 |DIODE 1SS270A
C120 |Vi716700 |C.MYLAR  [0.01uF  50V(G) D108 |VN008700 |DIODE 155270A
C123 |VK534100 |C.PP 0.01uF  100V(G) D109 |VD631600 |DIODE 155133,176,HSS104
C124 |VK534100 |C.PP 0.01uF  100V(G) D110 |VD631600 |DIODE 1S5133,176,HSS104
C125 |Vi377400 |C.EL 47UF 63V D111 |VD631600 |DIODE 1S5133,176,HSS104
C126 |UJ895220 |C.EL 0.22uF 100V D112 |VD631600 |DIODE 155133,176,HSS104
C128 |VK534000 |C.PP 220pF 200V D113 |VD631600 |DIODE 155133,176,HSS104
C130 |VY804700 |C.EL 1000uF 63V D114 |VD631600 |DIODE 1S5133,176,HSS104
C131 |VY804700 |C.EL 1000uF 63V D115 |VD631600 |DIODE 155133,176,HSS104
C132 |VG287800 |C.EL 330uF 16V A |D116 |VU264100 DIODE 1SR139-400
C133 |VG287800 |C.EL 330uF 16V A D117 |[VU264100 |DIODE 1SR139-400
C134 |VG291200 |C.EL 47uUF 50V A |D118 [VU264100 |DIODE 1SR139-400
C135 |VG291200 |C.EL 47uF 50V A D119 |VU264100 |DIODE 1SR139-400
C136 |VG286900 |C.EL 220uF 10V A D120 |VM702000 |DIODE.BRG |S5VB20 3.5A 200V
. |c137 |vQ083100 |C.EL 100uF 16V D121 |VG441000 |DIODE.ZENR|MTZJ16A 16V
C138 |VJ839000 |C.EL 0.47uF 50V D122 |VG441000 |DIODE.ZENR|MTZJ16A 16V
C139 |VG289400 |C.EL 3300uF 25V D123 |{VD631600 |DIODE 155133,176,HSS104
# New Parts * New Parts :
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D124 |VG440300 DIODE.ZENR|MTZJ12C 12V(R) Q133 |VK432900 |TR 25D1915F S, T
D125 |VU264100 |DIODE 1SR139-400 Q134 |VP883100 |TR 28C1890A D,E
D126 |VN008700 |DIODE 1SS270A Q135 |VF325300 |TR.DGT DTA123ESTP
D127 |VG436700 DIODE.ZENR|MTZJ4.3A 4.3V Q136 |VF325300 |TR.DGT DTA123ESTP
F101 |KBO00760 [FUSE T3.15A 250V(G) Q137 |VF325300 [TR.DGT DTA123ESTP
F101 |vS823300 [FUSE T8.0A 125V(R) Q138 |VF331200 |TR.DGT DTC124ES
F102 |KB002980 [FUSE T2.5A 250V(G) Q139 |VP872600 |TR 28A1708 S,T
F103 |KB000760 [FUSE T3.15A 250V(R) Q140 |VP768300 |TR 28C4466 O,P,Y(R)
FR101 |VK188200 |[R.FUS 220E 1/4W Q141 |iC1815C0 |TR 28C1815 Y(R)
FR102 |VK188200 [R.FUS 220E 9 1/4W A R111  |VY689500 |R.WW 0.22Q 3W
JK102 VJ726800 |JACK.MNI A |R112 |VY689500 |[RWW 0220 3W
JK103 (VV118800 |OUTLET.AC |3P(R) A |R125 |HL315100 |R.MTL.OXD |100Q  1W

% |JK103 |VV119000 |OUTLET.AC |3P(G) A |R126 |HL315100 |R.MTL.OXD [100Q 1W
L101 |VR906600 (COIL 0.95uH A |R127 |HL315100 |R.MTL.OXD [100Q 1W
L102 |VR906600 |COIL 0.95uH A |R128 |HL315100 [RMTL.OXD [100Q 1W
Q101 |VK432900 |TR 28D1915F S, T A |R129 |HV456270 |R.CAR.FP 2.7KQ  1/4W
Q102 |VK432900 |TR 2SD1915F S, T A |R130 |HV456270 |R.CAR.FP 2.7KQ  1/4W
Q103 [iA097000 |TR 28A970 GR,BL A |R131 |HV455820 [R.CAR.FP 820Q  1/4W
Q104 |iA097000 TR 28A970 GR,BL A |R132 |HV455820 |R.CAR.FP 820Q  1/4wW
Q105 |iA097000 |TR 28A970 GR,BL R133 |HV455270 [R.CAR.FP  [270Q 1/4W
Q106 |iA0O97000 |TR 28A970 GR,BL R134 |HV455270 [R.CAR.FP  [270Q  1/4W
Q107 [iC1815C0 |TR 25C1815Y A |R135 |VY689500 |R.WW 0.22Q 3W
Q108 |iC1815C0 (TR 25C1815Y A R136 |[VY689500 |[R.WW 0.220 3W
Q109  |iC1815C0 |TR 28C1815Y A |R143 |HL314100 |R.MTL.OXD {10Q 1w
Q110 |iC1815C0 |TR 28C1815 Y A |R144 |HL314100 |R.MTL.OXD |10Q 1w
Q111 |VE198700 |TR 28A11450Y R145 |HV453470 |R.CAR.FP  (4.7Q  1/4W
Q112 |VE198700 TR 25A11450Y R146 |HV453470 |R.CAR.FP  [4.7Q  1/4W
Q113 [iA101521 |TR 28A1015Y A |R151 |HL314470 |[R.MTL.OXD [47Q 1W
Q114 |iA101521 |TR 25A1015Y A |R152 |HL314470 |R.MTL.OXD [47Q 1w
Q115 |VE198800 (TR 28C2705 O,Y A |R154 |HL315680 |R.MTL.OXD [680Q 1W
Q116 |VE198800 |TR 28C2705 O,Y A |R167 |HL315680 |R.MTL.OXD |680Q 1W
Q117 |VK432900 |TR 28D1915F S,T A |R168 |HL315680 |R.MTL.OXD |680Q 1W
Q118 |VK432900 |TR 28D1915F 8,T A |R171 |HV453100 |R.CAR.FP |1Q 1/4W
Q119A (iX603580 |TR 285A1358 A |R172 |HV453100 |R.CAR.FP  [1Q 1/4W
Q119C [iX603590 TR 25C3421 R175 |HV455680 |[R.CAR.FP  |680Q  1/4W
Q120A |iX603580 |TR 28A1358 R176 |HV455680 |R.CAR.FP  [680Q  1/4W
Q120C |iX603590 |TR 28C3421 A |R177 |HL315680 |R.MTL.OXD |680Q 1W

# |Q121A |iX630850 |TR 28A1695 O,P,Y A |R178 - |HL315680 |R.MTL.OXD |680Q 1W

# |Q121C |iX630860 |TR 28C4468 O,P,Y R181 |HL314100 |R.MTL.OXD (10Q 1w

# |Q122A |iX630850 |TR 28A1695 O,P,Y R187 |(VP939700 |R.MTL.FLM [|4.7Q 1W

# |Q122C |iX630860 |TR 28C4468 O,P,Y R188 (VP939700 |R.MTL.FLM (4.7Q 1W

# |Q123A |iX630850 |TR 28A1695 O,P,Y R189 |VP939700 R.MTL.FLM [4.7Q 1W

# |Q123C |iX630860 |TR 285C4468 O,P,Y R190 |VP939700 [R.MTL.FLM 4.7Q 1W

# |Q124A |iX630850 TR 28A1695 O,P,Y R191 |VP939700 |[R.MTL.FLM [4.7Q 1W

# |Q124C |iX630860 |TR 285C4468 O,P,Y R192 |VP939700 |R.MTL.FLM [4.7Q 1W
Q125 |VP883000 |TR 25A893A D,E R193 |VP939700 |R.MTL.FLM [4.7Q 1W
Q126 |VP883000 |TR "128A893A D,E R194 |(VP939700 |R.MTL.FLM [4.7Q2 1W
Q127 |VP883100 (TR 28C1890A D,E A |R197 |HL315560 |R.MTL.OXD |560Q 1W
Q128 |VP883100 |TR 2SC1890A D,E A |R198 |HL315560 (R.MTL.OXD |560Q 1W
Q129 |VP883000 TR 2SA893A D,E R207 |VP939700 |[R.MTL.FLM (4.7Q 1W(G)
Q130 |VP872700 TR 28C4488 S,T R208 |VP939700 |[R.MTL.FLM [4.7Q 1W(G)
Q131 |VP872600 |TR 25A1708 S, T A |R209 |VY689500 R.WW 0.22Q 3wW
Q132 |VK432900 (TR - |28D1915F §,T A |R210 |VY689500 [R.WW 0.220 3w
% New Parts ¢ New Parts
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2‘;';.”‘ PART NO. |Description
R213  |VY689500 |R.WW 0220 3W
R214 |VY689500 |R.WW 0220 3W
RY101 |VY868200 [RELAY DC DH24D2-OT(M)-S
RY102 |VK438300 |[RELAY DH24D2-0T/M2
RY103 |VU566700 |[RELAY DG24D2-0S/M
RY104 |VU398500 |[RELAY DC LK1AF-12V(G)
RY104 |VY735300 |[RELAY DC G5P-1(R)
SW101 |VV523800 |SW.SLIDE  |SL13B-022-BMC1
SW102 |VA961800 |VOLT.SELCT |ESE-37247-F(R)
T101 |XC082A00 [TRANS.PWR |(R)
T101 |XQ486B00 |TRANS.PWR |(G)
TE102 |VV247600 [TERM.SP  |2P
TE103 |VV247600 [TERM.SP  [2P
TE104 |VV247600 [TERM.SP  |2P
TE105 |VV247600 [TERM.SP  |2P

BB071360 |SCRTERM  [8.3x13

BB070700 |GND.MTL

VY672600 |PLATE.GND |SP(G)

_ CN.BS.PIN |11P
CB302 |VK025500 |CN.BS.PIN [11P
CB303 |Vig78600 |CN.BS.PIN |8P
CB304 |VK025200 |CN.BS.PIN |8P
CB305 |Vig78500 |CN.BS.PIN (7P
CB306 |Vig78500 |CN.BS.PIN |7P
CB307 |Vig78500 |CN.BS.PIN |7P
CB308 |VK025100 |CN.BS.PIN |7P
CB309 |VK026600 |[CN.BS.PIN |7P
CB310 |VB858700 |{CN.BS.PIN |8P
CB311 |VD004700 |CN.BS.PIN 4P
CB312 |LB919070 [CN.BS.PIN |7P
CB314 |VB858200 |CN.BS.PIN |3P
CB315 |VB858100 |CN.BS.PIN |2P
CB316 |Vi878100 |CN.BS.PIN |3P
CB317 |Vi878100 |CN.BS.PIN 3P
CB318 |VD004500 |CN.BS.PIN |2P
C303 |Vi716700 |C.MYLAR 0.01uF 50V
C304 |Vi716700 |C.MYLAR 0.01uF 50V
C305 |VG290300 |C.EL 0.47uF 50V
C306 |VG290300 |C.EL 0.47uF 50V
C307 |VQ462600 |C.MYLAR 220pF 50V -
C308 |VQ462600 [C.MYLAR 220pF 50V
C309 |UA652100 |C.MYLAR 100pF 50V
C310 |UA652100 |C.MYLAR 100pF 50V
C311 |UA653330 |C.MYLAR 3300pF 50V
C312 |UA653330 |C.MYLAR 3300pF 50V
C313 |Vi460900 |C.EL 2200uF 6.3V
C314 |Vi460900 |C.EL 2200uF 6.3V
C315 |UA654330 |{C.MYLAR 0.033uF 50V
C316 |UA654330 |C.MYLAR 0.033uF 50V
* New Parts
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C317 |UA653910 |C.MYLAR 9100pF 50V
C318 |UA653910 |C.MYLAR 9100pF 50V
C319 |VG290900 |C.EL 10uF = 50V
C320 |VG290900 |C.EL 10uF 50V
C321 |Vi715900 |C.MYLAR 2200pF 50V
C322 |Vi715900 |C.MYLAR 2200pF 50V
C323 |VG287800 |C.EL 330uF 16V
C324 |VG287800 |C.EL 330uF 16V
C325 |VG291000 |C.EL 22uF 50V
C326 |UA655100 [C.MYLAR 0.tuF 50V
C327 |VK533900 [C.PP 100pF 200V
C328 |VK533900 |C.PP 100pF 200V
C329 |vVQ645600 [C.MYLAR 100pF 50V
C330 |VQ645600 |C.MYLAR 100pF 50V
C331 |VQ645600 |[C.MYLAR 100pF 50V
C332 |VQ645600 |[C.MYLAR 100pF 50V
C333 |Vi715100 |C.MYLAR 470pF 50V
C334 |Vi715100 |C.MYLAR 470pF 50V
C335 |VG278400 |[C.CETUBLR [220pF 50V
C336 |VG278400 |C.CE.TUBLR |220pF 50V
C337 |VG278400 |C.CE.TUBLR |220pF 50V
C338 |VG278400 |C.CE.TUBLR [220pF 50V
C339 |VQ645600 [C.MYLAR 100pF 50V
C340 |VQ645600 |[C.MYLAR 100pF 50V
C341 |VF466800 |[C.CE.TUBLR [100pF 50V
C342 |VF466800 |[C.CE.TUBLR [100pF 50V
C343 |VG722100 |C.EL 1uF 50V
C344 |UA655100 |C.MYLAR 0.1uF 50V
C345 |VK533800 |C.PP 47pF 200V
C346 |VK533800 |C.PP 47pF 200V
C347 |VF466800 |[C.CE.TUBLR [100pF 50V
C348 |VF466800 |[C.CE.TUBLR [100pF 50V
C349 |FU451470 |C.MICA 47pF. 500V
C350 |FU451470 |C.MICA 47pF 500V
C351 |VF466800 |C.CE.TUBLR [100pF 50V
C352 |VF466800 |C.CE.TUBLR [100pF 50V
C353 |UA655100 |C.MYLAR 0.1uF 50V
C354 |Vi716700 |C.MYLAR 0.01uF 50V
C355 |VK533800 (C.PP 47pF 200V
C356 |[VK533800 |C.PP 47pF 200V
C357 |Vid77400 |C.EL 47uF 63V
C358 |Vi377400 |C.EL 4.7uF 63V
C359 |VG287100 |C.EL 470uF 10V
C360 |VG287100 |C.EL 470uF 10V
C361 |Vi377400 |C.EL 4.7uF 63V
C362 |Vi377400 |C.EL 47uF 63V
C363 |UA653220 |C.MYLAR 2200pF 50V
C364 |UA653220 |C.MYLAR 2200pF 50V
C365 |VG288000 |C.EL 1000uF. 16V
C366 |VG288000 |C.EL 1000uF 16V
C367 |UA653220 [C.MYLAR 2200pF 50V
C368 |UA653220 [C.MYLAR 2200pF 50V
C369 |VG290900 |C.EL 10uF 50V
% New Parts
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C370 |VG290900 |C.EL T0uF 50V
C371 |VG286400 |C.EL 330uF 6.3V
C372 |VG286400 |C.EL 330uF 6.3V
C373 - |VG288900 |C.EL 100uF 25V
€374 |VG288900 |C.EL 100uF 25V
C375 |UA654560 [C.MYLAR  |0.056uF 50V
C376 |UA654560 |C.MYLAR  [0.056uF 50V
C377 |VG278900 |C.CE.TUBLR |680pF 50V
C378 |VG278900 |C.CE.TUBLR |680pF 50V
C379 |UAB54470 |CMYLAR  [0.047uF 50V
C380 |UA654470 |C.MYLAR  |0.047uF 50V
C381 |UAB54680 |C.MYLAR  |0.068uF 50V
C382 |UAB54680 |C.MYLAR  |0.068uF 50V
C383 |UAB54680 [CMYLAR  [0.068uF 50V
C384 |UAB54680 |CMYLAR  [0.068uF 50V
C385 |VG290300 |C.EL 0.47uF 50V
C386 |VG290300 |C.EL 0.47uF 50V
C387 |VG278400 |C.CETUBLR |220pF 50V
C388 |VG278400 |C.CETUBLR |[220pF 50V
C389 |Vi377400 |C.EL 47uF 63V
C390 |Vi377400 |C.EL 47uF 63V
C391 |VF466700 |C.CE.TUBLR |47pF 50V
C392 |VF466700 |C.CE.TUBLR [47pF 50V
C393 [VG291200 |C.EL 47UF 50V
C394 |VG291200 |C.EL 47uF 50V
C395 |UAB55120 |CMYLAR  [0.12uF 50V
C396 |UAB55120 |C.MYLAR  [0.12uF 50V
C399 |UA654330 |C.MYLAR  |0.033uF 50V
C400 |UAB54330 |C.MYLAR  |0.033uF 50V
C401 |VG288900 |C.EL 100uF 25V
C402 |VG288900 |C.EL 100uF 25V
C403 |UAB54100 |C.MYLAR  [0.01uF 50V
C404 |UAB54100 |CMYLAR  [0.01uF 50V
C405 |VF760000 |C.EL 100uF 10V
C406 |VF760000 |C.EL 100uF 10V
C407 |VG290900 |C.EL 10uF 50V
C408 |VG290900 |C.EL 10uF 50V
C409 |VG287100 |C.EL 470uF 10V
C410 |VG291200 |C.EL 47UF 50V
C411 |VT180400 |C.EL 4700uF 5.5V
C412 |VH053100 |C.CE.TUBLR [0.1uF 50V
C413  |VG290900 |C.EL 10uF 50V
C414 |VG290500 |C.EL 1WwF 50V
C415 |VH053100 |C.CE.TUBLR |0.1uF 50V
C416 |VG289100 |C.EL 330uF 25V
C417 |VH053100 |C.CE.TUBLR [0.1uF 50V
C418 |VG291200 [C.EL la7uF 50V
C420 |UM049220 |C.EL 2200uF 16V
C421  |UM049220 |C.EL 2200uF 16V
% |C423 |VQ083100 |C.EL 100uF 16V
% |C424 |VQ083100 |C.EL 100uF - 16V
C425 |VE021900 |C.EL 47uF 100V
C426 |VE021900 |C.EL 47uF 100V
% New Parts
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C427 |UA654330 |C.MYLAR _ [0.033uF 50V
C430 |Vi377400 |C.EL 4.7uF 63V
C431 |UA655120 |C.MYLAR  [0.12uF 50V
C432 |UA655120 |C.MYLAR  |0.12uF 50V
C433 |UA655100 [C.MYLAR  [0.1uF 50V
C434 |VH053100 |C.CE.TUBLR |0.1uF 50V
C435 |VF467100 |C.CE.TUBLR |4700pF 16V
C436 |VF467100 |C.CE.TUBLR |4700pF 16V
D301 |VD631600 [DIODE 155133,176,HSS104
D302 |VD631600 [DIODE 158133,176,HSS104
D303 [VG437800 |DIODE.ZENR|MTZJ5.6C 5.6V
D304 |VG435800 [DIODE.ZENR|MTZJ3.0A 3.0V
D305 |VG437000 |DIODE.ZENR|MTZJ4.7A 4.7V
D306 |VD631600 |DIODE 155133,176,HSS104
D307 |VD631600 |DIODE 155133,176,HSS104
D308 |VD631600 |DIODE 155133,176,HSS104
D309 [VD631600 [DIODE 155133,176,HSS104
D310 |VG438100 [DIODE.ZENR |MTZJ6.2C 6.2V
D311 |VD631600 [DIODE 158133,176,HSS104
D312 |VD631600 |DIODE 155133,176,HSS104
D313 |VG437800 |DIODE.ZENR|MTZJ5.6C 5.6V
D314 |VD631600 [DIODE 155133,176,HSS104
D315 |VD631600 [DIODE 155133,176,HSS104
D316 |VR711500 |LED(or) SLR-325DC
D317 |VR711500 |{LED(or) SLR-325DC
D318 |VR711500 [LED(or) SLR-325DC
D319 |VD631600 |DIODE 155133,176,HSS104
D320 |VD631600 [DIODE 155133,176,HSS104
D321 |VD631600 [DIODE 158133,176,HSS104
D322 |VS132300 |LED(re) SLR-325VCT31
IC301 |XB247301 |IC uPC4570HA
IC302 |XQ212A00 |IC NJM4558LD
IC305 |XM356A00|IC NJM2068LD
IC306 |XM356A00IC NJM2068LD
IC307 |XF557A00 |IC TA7291S
IC308 |XF557A00 |IC TA7291S

# [IC309 [XS966A00 |IC LC6520H-4J33 CPU
JK301 |VS899700 |JACK.PHONE |JY-6317-02-030
L301 |VF541100 |COIL 15uH
L302 |VF541100 |COIL 15uH
L303 |VB056900 |COIL 220uH
L304 |VB056900 |COIL 220uH
L305 |Vi543300 |COIL 1.0uH
PJ301 |VVv248000 |JACKPIN  |2P
PJ302 [VV248000 [JACKPIN  |2P
PJ303 |VV551500 |JACK.PIN  [4P
PJ304 |VV551500 |JACK.PIN  |4P
PJ305 |VV551500 |JACK.PIN  [4P
PJ306 |VV551500 |JACK.PIN  |4P
Q301 [iA097000 [TR 2SA970 GR,BL
Q302 [iA097000 [TR 2SA970 GR,BL
Q303 [iA097000 [TR 2SA970 GR,BL
Q304 |iA097000 |TR 2SA970 GR,BL
* New Parts
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Ref. PART NO. |Description
Q305 |VK432900 |TR 28D1915F 8,T
Q306 |VK432900 |TR 28D1915F S,T
Q307 |[VK432900 |TR 28D1915F 8,T
Q308 |VK432900 |TR 28D1915F S,T
Q309 |VG721700 |TR.DGT DTA144ES
Q310 |VD678700 |TR.DGT DTC114ES
Q311 |VD678700 |TR.DGT DTC114ES
Q312 |vD6&78700 |TR.DGT DTC114ES
Q313 |iC174020 |TR 28C1740S R,S
Q314 |VG721700 |TR.DGT DTA144ES
Q315 |iA093320 |TR 28A933S Q,R
Q316 |VP883100 |TR 2SC1890A D,E
Q317 |VG721700 |TR.DGT DTA144ES
Q318 |iC174020 |TR 28C1740S R,S
Q319 |VG722000 |TR.DGT DTC144ES
Q320 |iA093320 |TR 28A933S Q,R
Q321 |VP883100 |TR 2SC1890A D,E
Q322 |iC224030 |TR 28C2240 GR,BL
Q323 |iC174020 |TR 28C1740S R,S
Q324 |iC174020 |TR 28C1740S R,S
Q325 |iA093320 |TR 28A933S Q,R
Q326 |iA093320 |TR 28A933S Q,R
Q327 |iA093320 |TR 28A933S Q,R
Q328 }iA093320 |TR 28A933S Q,R
Q329 [iC174020 |TR 28C1740S R,S
Q330 |iC174020 (TR 28C17408 R,S
Q331 |VK432900 |TR 28D1915F S, T
Q332 (VK432900 |TR 28D1915F S, T
Q333 |iC174020 (TR 28C1740S R,S
Q334 |iC174020 |TR 28C1740S R,S
Q335 |iA093320 |TR 28A933S Q,R
Q336 |[iA093320 |TR 28A933S ,R
Q337 |VP883100 |TR 2SC1890A D,E
R358 |HL315100 [R.MTL.OXD |100Q 1W
R359 |HL315100 (R.MTL.OXD (1002 1W
R478 |HV453470 |[R.CAR.FP  [4.7Q  1/4W
SW301 |VK333500 [SW.PUSH  |SPUN19
SW302 |VS892300 |SW.RT SRBAA46
SW303 |VT021200 |SW.RT RS003-A046BHN-20F4
SW304 |VV399900 [SW.PUSH |SPUN12
SW305 |VV399800 |[SW.PUSH |SPUN12
SW306 [VJ850300 |[SW.PUSH |PSEOQYP-CF2KX
SW307 (VV496300 |SW.PUSH  |PS-9A2-022-18A-A
SW308 [VV523900 {SW.PUSH  |PBS-YM-001
SW309 |VV496300 |[SW.PUSH PS-9A2-022-18A-A
U301 |VU591000 (L.DTCT GP1U271X
VR301 {VVv856800 |VR.MTR A200KQ
VR302 (VP700700 |VR A100KQ
VR303 |VP742000 |VR MN100KQ
VR304 |VP741800 |VR B20KQ
VR305 [VP741900 |VR G25KQ
XL301 |VE906000 RSNR.CE 4AMHz
VvJ828000 {PIN IMSA-6024-03E
% New Parts

ﬁ‘;‘m PART NO. |Description
BB071360 |SCR.TERM [8.3x13
AA626100 |PLATE 25

* New Parts
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ES' PART NO. Description Remarks Markets
1-1 VV187000 [FRONT PANEL BL

1-1 VV187100 [FRONT PANEL TI

1-3 VV185400 [ESCUTCHEON 8x26 BL

1-3 VV185500 |[ESCUTCHEON 8x26 TI

1-4 VV123700 |[ESCUTCHEON, 3/8 2P BL

1-4 VV123800 |ESCUTCHEON, 3/8 2P Ti

1-5 VV185600 |LENS, LED D2

1-7 VV185700 |LENS, FILTER 7x24

2-1-1  |VV187200 |PANEL, LID BL

2-1-1  |VV187300 |PANEL, LID Ti

2-1-2 V8585900 {HINGE, LID BL

2-1-2 | V8586000 [HINGE, LID TI

2-2-1  {VV184500 |SUB PANEL BL

2-2-1 | VV184600[SUB PANEL TI

2-2-2 |VV185800 |PLATE, LID BL

2-2-2 |VV185900 |PLATE, LID Ti

2-2-3  |VY940400 |CUSHION, LID T=0.8

2-1-5 |EX601590 BIND HEAD P-TITE SCREW 2.6x8 FCRM3-BL

2-3 V8586100 [SPRING HINGE

2-5 VV185600 |[LENS, LED D2

2-10 |EX600310 {BIND HEAD P-TITE SCREW 3x8 FCRM3-BL

3-1 iX615750 |TRANSISTOR 25A1694 O,P,Y Q121A-124A

3-2 iX615760 |TRANSISTOR 25C4467 O,P,Y Q121C-124C

3-4 VY732600 [HEAT SINK ASS'Y

3-5 VV849300 |RADIATION SHEET BFG-20ADH-3 19X24

3-6 VP922500 [DAMPER 2x10x170

3-7 VK173200 |[SCREW, TRANSISTOR 3x15 SP FCM3

5 VY648300 [P.C.B. ASS'Y MAIN (UC)
5 VY648400 |[P.C.B. ASS'Y MAIN (R)
5 VY648500 [P.C.B. ASS'Y MAIN (A)
5 VY648600 [P.C.B. ASS'Y MAIN (B)
5 VY648700 |[P.C.B. ASS'Y MAIN (G)
6 VY648000 [P.C.B. ASS'Y FUNCTION (JUC)
6 VY648100 |[P.C.B. ASS'Y FUNCTION (RABG)
8 XT052A00 [POWER TRANSFORMER V)
8 XT053A00 POWER TRANSFORMER (C)
8 XT055A00 [POWER TRANSFORMER (A)
8 XT056A00 POWER TRANSFORMER (BG)
8 XT060A00 [POWER TRANSFORMER (R)
10 VN158600 [CORD STOPPER No.2104

12 VL238100 [POWER CORD ASS'Y (R)
12 VN363700 [POWER CORD ASS'Y (G)
12 VQ508600 POWER CORD ASS'Y (A)
12 VV437200 |POWER CORD ASS'Y (UC)
12 .IVV437300 |POWER CORD ASS'Y (B)
16 VQ194100 |SHORT PLUG CNT31-0

18 VU590000 |BINDING TIE CBTDO01B

101 VV121300 [TOP COVER BL

101 VV121500 [TOP COVER Tl

102 VN946400 |CHASSIS

104 VV184400 |[BOTTOM COVER

105 VL664800 ["FRAME, SIDE"

106 VV186200 |REAR PANEL V)
* New Parts
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106 VV186300 |REAR PANEL (C)
106 VV186400 |REAR PANEL (R)
106 VV186500 |REAR PANEL (A)
106 VV186600 |REAR PANEL (B)
106 VV186700 |REAR PANEL (G)
107 VV186000 |SUB CHASSIS

108 VS025000 |LEG D60xH21

110 VV268600 |KNOB, LED D40 BL

110 VV268700 |KNOB, LED D40 Tl

112 VV184700 |KNOB, LED D28 BL

112 VV184800 |KNOB, LED D28 Ti

113 VV149500 |[ESCUTCHEON, VOL BL

113 VV149600 |[ESCUTCHEON, VOL Ti

114 V8757400 |KNOB, PL D12 BL

114 VS757500 |KNOB, PL D12 Tl

116 V8757200 |KNOB, P D12 BL

116 V8757300 {KNOB, P D12 Tl

118 VT275100 [KNOB D12R BL

118 VT275200 |KNOB D12R Tl

120 VV185200 |BUTTON 8x26 BL

120 VV185300 |BUTTON 8x26 Tl

121 VS048300 (BUTTON D7 BL

122 VV123500 |BUTTON, 3/8 BL

122 VV123600 |BUTTON, 3/8 Tl

123 VU875100 |BUTTON 9.5x22 BL

123 VU875200 |BUTTON 9.5x22 Tl

125 VV186900 |SUPPORT PCB

126 VY805200 |SUPPORT, F

129 VY732900 |FRAME, TR592

132 VQ368600 |PUSH RIVET P3555-B

133 VV124300 |PLATE SIDE L 130 BL

133 VV124400 |PLATE SIDE L 130 Tl

134 VV124500 |PLATE SIDE R 130 BL

134 VV124600 |PLATE SIDE R 130 TI

135 VQ368500 |PUSH RIVET P3545-B

137 VY900000 |DAMPER, T21 TRANS (G)
144 VZ117100 {DAMPER, T2 TOP-F

145 VZ117200 |DAMPER, T3 TOP-F

146 VZ117300 |DAMPER, T5 PCB

147 VZ203600 |DAMPER, T16 PCB

148 VY989400 |DAMPER SIDE

155 AA627310 |GROUND TERMINAL

156 ED330066 (BIND HEAD SCREW 3x6 FCRMB3-BL

157 EN301010 [BIND HEAD BONDING TAP. SCREW |3x8 FCRM3-BL

158 Ei330086 |BIND HEAD B-TITE SCREW 3x8 FCRM3-BL

159 VB770200 |PW HEAD P-TITE SCREW 3x10-8 FCM3

161 EN330060 (BIND HEAD B-TITE SCREW 4x16 FCRM3-BL

162 VL184400 |BIND HEAD B-TITE SCREW 4x22 FCRMB3-BL

168 EK365090 |PW HEAD S-TITE SCREW 4x8-10 FCRMS3-BL |BL

168" EX601150 |BW HEAD S-TITE SCREW 4x8-10 FNM3-BL |TI

169 Ei030086 [BIND HEAD B-TITE SCREW 3x8 ZMC2-Y

172 VY731200 |BONDING HEAD TAPPING SCREW 3x10 MFNI33

% New Parts
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AX-592/AX-892

Ref.

No. PART NO.

Description

Remarks

Markets

200 VY755700
200-1 (CX679050

ACCESSORIES

REMOTE CONTROL TRANSMITTER
LID

BATTERY, MANGANESE

SBGH20021A RAX5
74x34BLALPS
SUM-3,AA,R06

% New Parts
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H AX-892 MECHANICAL PARTS
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Eif' PART NO. Description Remarks Markets
1-1 VV189600 [FRONT PANEL BL

1-1 VV189700 [FRONT PANEL TI

1-3 VV185400 [ESCUTCHEON 8x26 BL

1-3 VV185500 |[ESCUTCHEON 8x26 Ti

1-4 VV123700 [ESCUTCHEON, 3/8 2P BL

1-4 VV123800 [ESCUTCHEON, 3/8 2P Ti

1-5 VV185600 [LENS, LED D2

1-7 VV185700 |LENS, FILTER 7x24

2-1-1  |VV187200 |[PANEL, LID BL

2-1-1  |VV187300 |[PANEL, LID TI

2-1-2 V8585900 [HINGE, LID BL

2-1-2 - |V8586000 [HINGE, LID Ti

2-1-5 |EX601590 [BIND HEAD P-TITE SCREW 2.6x8 FCRM3-BL

2-2-1 |VV184500 |SUB PANEL BL

2-2-1  |VV184600 |SUB PANEL TI

2-2-2 |VV185800 |PLATE, LID SUB PANEL BL

2-2-2  |VV185900 [PLATE, LID TI

2-2-3  |VY940400 [CUSHION, LID T=0.8

2-3 V8586100 [SPRING HINGE

2-5 VV185600 [LENS, LED D2

2-10  |EX600310 (BIND HEAD P-TITE SCREW 3x8 FCRM3-BL

31 iX630850 |TRANSISTOR 25A1695 O,P,Y Q121A-124A

3-2 iX630860 |TRANSISTOR 28C4468 O,P,Y Q121C-124C

3-4 VV491700 [HEAT SINK ASS'Y H65

3-5 VV849300 [RADIATION SHEET BFG-20ADH-3 19X24

3-6 VP922500 [DAMPER 2x10x170

37 VK173200 [SCREW, TRANSISTOR 3x15 SP FCM3

6 VY651600 (P.C.B. ASS'Y MAIN (R)
6 VY651700 [P.C.B. ASS'Y MAIN (G)
7 VY651400 (P.C.B. ASS'Y FUNCTION (RG)
8 XT046A00 [POWER TRANSFORMER (R)
8 XT047A00 [POWER TRANSFORMER (G)
10 VN158600 [CORD STOPPER No.2104 (G)
12 VL238100 [POWER CORD ASS'Y (R)
12 VN363700 [POWER CORD ASS'Y (G)
16 VQ194100 {SHORT PLUG CNT31-0

18 VU590000 |BINDING TIE CBTDO01B

101 VV263800 |TOP COVER BL

101 VV263900 |'TOP COVER Tl

102 VN946400 |[CHASSIS

103 VV206000 |[FRAME L

104 VV184400 \BOTTOM COVER

105 VL664800 |[FRAME, SIDE

106 VV189300 |REAR PANEL (R)
106 VV189400 (REAR PANEL (G)
107 VV189100 {SUB CHASSIS

108 V8025000 (LEG D60xH21

110 VV268600 |[KNOB, LED D40 BL

110 VV268700 |KNOB, LED D40 TI

112 VV184700 |KNOB, LED D28 BL

112 VV184800 [KNOB, LED D28 TI

113 VV149500 [ESCUTCHEON, VOL BL

113 VV149600 [ESCUTCHEON, VOL TI

* New Parts
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AX-592/AX-892

zif' PART NO. Description Remarks Markets

114 V8757400 [KNOB, PL Di2 BL

114 V8757500 [KNOB, PL Di2 Tl

116 VS757200 [KNOB, P D12 BL

116 V8757300 [KNOB, P D12 Tl

118 VT275100 [KNOB D12R BL

118 VT275200 [KNOB D12R Tl

120 VV185200 [BUTTON 8x26 BL

120 VV185300 [BUTTON 8x26 Tl

121 V8048300 [BUTTON D7

122 VV123500 [BUTTON, 3/8 BL

122 VV123600 [BUTTON, 3/8 Tl

123 VU875100 [BUTTON 9.5x22 BL

123 VU875200 [BUTTON 9.5x22 Tl

125 VV299200 [FRAME

126 VV306200 [SSUPPORT, TOP

127 VY805200 [SUPPORT, F

132 VQ368600 [PUSH RIVET P3555-B

133 VV263400 |PLATE SIDE L L BL

133 VV263500 |PLATE SIDE L L Tl

134 VV263600 |PLATE SIDE R R BL

134 VV263700 |PLATE SIDE R R Tl

135 VQ368500 |PUSH RIVET P3545-B

144 VZ117100 {DAMPER, T2 TOP-F

145 VZ117200 |DAMPER, T3 TOP-F

146 VZ117300 |DAMPER, T5 PCB

147 VZ203600 |DAMPER, T16 PCB

148 VY989400 [DAMPER SIDE

155 AAB27310 |GROUND TERMINAL

156 ED330066 {BIND HEAD SCREW 3x6 FCRM3-BL

157 EN301010 |BIND HEAD BONDING TAP. SCREW |3x8 FCRM3-BL

158 Ei330086 |BIND HEAD B-TITE SCREW 3x8 FCRM3-BL

159 VB770200 |PW HEAD P-TITE SCREW 3x10-8 FCMS3

161 EN330060 |BIND HEAD B-TITE SCREW 4x16 ~ FCRM3-BL

162 VL184400 (BIND HEAD B-TITE SCREW 4x22  FCRMS3-BL

166 EX601850 |SPECIAL SCREW S-TITE 4x8-10 FCRM3-BL (BL

166 EX601860 |SPECIAL SCREW S-TITE 4x8-10 "'FNM3-BL [TI

168 EK365090 |PW HEAD S-TITE SCREW 4x8-10 FCRM3-BL |(BL

168 EX601150 |BW HEAD S-TITE SCREW 4x8-10 FNM3-BL [TI

169 Ei030086 |BIND HEAD B-TITE SCREW 3x8 ZMC2-Y

171 VY731200 |BONDING HEAD TAPPING SCREW |3x10  MFNI33
ACCESSORIES

200 VU074100 |REMOTE CONTROL TRANSMITTER

200-1 |CX679050 |LID 74x34BLALPS
BATTERY, MANGANESE SUM-3,AA,R06

*k New Parts
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AX-592/AX-892 AX-592
AX-892
® SCHEMATIC DIAGRAM
IED1: 5,%32?3\%" PHONO PLAY POWER VOLUME +
' e o T
or equivalent. %1 QT ?K.:O_ Pad ]
N kot Koz - o Ry
P = P = o 4 o oy
X 2 19 P ﬁ;m %] Te® T s
5 KI00 KO3 b e o
] 3 18 (D) (CD) (cD) (CD)
S-IN o K/O4 —t e
e our 2 « /05 17 D™ f(:-?—' Haihire
R2 2200 5 - "y 16 TUNER | A/B/C/DIE| PRESET+] PRESET-
s REM S Kios €D) | (TUNER)| (TUNER)
81voo 2 ko7 Al el el
s "1 osc-out § Y B Yl
~ |2 . TAP
o L3¥ ,_|X1 [ ookriz 8loscin = | el alral”a
== | 9 - 12 TAPE 2 Db PLAYD <«
o Vss [} K2 (TAPE) | (TAPE) | (TAPE)
w 10 11 el el el
o i w w AC Ki3 <
s = = D REC/PAUSE]
8| 8| 2 = )
ol 2l - 2T e
8== 3= 8§=— 8 AUX
o By
T TS
+ D1 D1
Q1:28C17418T-P, X1: FCR455K3L, @2) (172)
28C4037LT4 CSB455EB | ]
or equivalent or equivalent T ]
D1: DAP202KT147,
M1MA151WAT2,
DCAO10TA,
or equivalent.
HEX
'::)Y Function
/"—_ﬁ : CUSTOM | DATA
1 | PHONO 7A 14
/-_'_m\
2 | PLAY/CUT . 7A OE
REMOTR SO TR, TRANGTTER 4 | POWER 7A 1F
5 |CD 7A 15
% 6 | PLAY > (CD) 7A 08
- 7 | SKIP D>+ (CD) 7A 0A
A » Tl NS 4
000 ’@ 8 | SKIP < (CD) 7A 0B
-9 Db TAPE 1
A0 22 9 | DISC SKIP (CD) 7A AF
W 10 | PAUSE/STOP 1 (CD) 7A 09
) .-i 11| SEARCH BI> (CD) 7A 0C
o) 12 | SEARCH <i< (CD) 7A oD
13 | TUNER 7A 16
14 | A/B/C/D/E (TUNER) 7A 12
15 | PRESET + (TUNER) 7A 10
16 | PRESET - (TUNER) 7A 11
17 | TAPE 1 TA 18
18 | DIR B (TAPE) 7A 40
19 | DECK A/B (TAPE) 7A 06
20 | DIR A (TAPE) 7A | 07
21 | TAPE 2 7A 19
22 | b (TAPE) 7A 02
23 | PLAY B> (TAPE) 7A 00
24 | <« (TAPE) 7A 01
27 | STOP o(TAPE) 7A 03
28 | REC/PAUSE (TAPE) 7A 04
YARARA 29 | AUX 7A 17
33 | VOLUME + 7A 1A
34 | VOLUME - 7A 1B
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Parts List for Carbon Resistors

AX-592
AX-892

AX-592/AX-892

Value 1/4W Type Part No. | 1/6W Type Part No. Value 1/4W Type Part No. | 1/6W Type Part No.
1.0Q HJ35 3100 HF8s5 3100 10 kQ HF45 7100 HF45 7100
1.8 Q HJ35 3180 # 11 kQ HF45 7110 HF45 7110
22Q HJ35 3220 HF85 3220 12 kQ HJ35 7120 HFg5 7120
33Q HJ35 3330 HF8s 3330 13 kQ HF45 7130 HF45 7130
47 Q HJ35 3470 HF85 3470 15 kQ) HF45 7150 HF45 7150
56 Q HJ35 3560 HFg5 3560 18 kQ HF45 7180 HF45 7180
10Q HF45 4100 HF45 4100 22 kQ HF45 7220 HF45 7220
15 Q HJ35 4150 HF85 4150 24 kQ HF45 7240 HF45 7240
22 Q) HF45 4220 HF45 4220 27 kQ HJ35 7270 HF8s 7270
27Q HJ3s 4270 HFss 4270 30 kQ HFa5 7300 HF45 7300
330 HF45 4330 HF45 4330 33 kQ HF45 7330 HF45 7330
39 Q HJ35 4390 HFgs5 4390 36 kQ HF45 7360 HF45 7360
47 Q HF45 4470 HF45 4470 39 kQ HF45 7390 HF45 7390
56 Q HF45 4560 HF45 4560 47 kQ HF45 7470 HF45 7470
68 Q HF45 4680 HF45 4680 51 kQ HF45 7510 HF45 7510
75 Q HF45 4750 HF45 4750 56 kQ HF45 7560 HF45 7560
82Q HF45 4820 HF45 4820 62 kQ HF45 7620 HF45 7620
91 Q HF45 4910 HF45 4910 68 kQ HF45 7680 HF45 7680
100Q HF45 5100 HF45 5100 82 kQ HF45 7820 HF45 7820
110 Q HJ35 5110 HFss 5110 91 kQ HF45 7910 HF45 7910
120 Q HF45 5120 HF45 5120 100 kQ HF45 8100 HF45 8100
150 Q HF45 5150 HF45 5150 110 kQ HF45 8110 HF45 8110
160 Q HJ35 5160 ¥ 120 kQ HF45 8120 HF45 8120
180 Q HF45 5180 HF45 5180 150 kQ HF45 8150 HF45 8150
200 Q HF45 5200 HF45 5200 180 kQ HF45 8180 HF45 8180
220 Q HF45 5220 HF45 5220 220 kQ HJ35 8220 HF85 8220
270 Q HF45 5270 HF45 5270 270 kQ HF45 8270 HF45 8270
330 Q HF45 5330 HF45 5330 300 kQ HF45 8300 HF45 8300
390 Q HF45 5390 HF45 5390 330 kQ HF45 8330 HF45 8330
430 Q HF45 5430 HF45 5430 390 kQ HJ35 8390 HF85 8390
470 Q HF45 5470 HF45 5470 470 kQ HF45 8470 HF45 8470
510 Q HF45 5510 HF45 5510 560 kQ HJ35 8560 HF85 8560
560 Q HF45 5560 HF45 5560 680 kQ HJ35 8680 HFss 8680
680 Q HF45 5680 HF45 5680 820 kQ HJ35 8820 HFss 8820
820 Q HF45 5820 HF45 5820 1.0 MQ HF45 9100 . HF45 9100
910 Q HF45 5910 HF45 5910 1.2 MQ HJ35 9120 ¥
1.0 kQ HF45 6100 HF45 6100 1.5 MQ HJ35 9150 HFg5 9150
1.2kQ HF45 6120 HF45 6120 1.8 MQ HJ35 9180 HFg5 9180
1.5 kQ HF45 6150 HF45 6150 2.2 MQ HJ35 9220 HFg5 9220
1.8 kQ HF45 6180 HF45 6180 3.3 MQ HJ35 9330 HF85 9330
2.0kQ HJ35 6200 HF85 6200 3.9 MQ HJ35 9390 *
2.2 kQ HF45 6220 HF45 6220 4.7 MQ HJ35 9470 HF8s 9470
2.4 kQ HJ35 6240 HF8s5 6240
2.7 kQ HF45 6270 HF45 6270
3.0 kQ HF45 6300 HF45 6300 1/4W Type
3.3kQ HF45 6330 HF45 6330 HF45 OOC%O
3.6 kQ HJ35 6360 HF85 6360 1/4W Type 1/6W Type
3.9kQ HF45 6390 | HF45 6390 Hias OO Hras QOO0
4.7 kQ HF45 6470 HF45 6470 ’<— 10mm ‘
51 kQ HF45 6510 HF45 6510 fe-smm-—|
5.6 kQ HF45 6560 HF45 6560 ﬂ;G“:D:ﬂ
6.8 kQ HF45 6680 . HF45 6680
8.2 kQ HF45 6820 HF45 6820
9.1 kQ HF45 6910 HF45 6910

3#*: Not available
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