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SERVICE INSTRUCTIONS : NDH518 MEMORY UNIT

GENERAL

The block diagram and schematic for the memory unit are shown in the
appendix. The unit is made up of a memory circuit utilising six
integrated circuits type wPD5101LC. These IC's are 1K CMOS static RAM
(256 x 4) where the FF is used to store data, clocks are not needed,
and the information stays in storage as long as power is supplied.

It should be noted that an optional battery(s) can be Iinstalled to back
up data stored.

Important - Alkaline batteries should be used as commonly used manganese
types will possibly leak when they become exhausted. Any consequent
damage is not covered by warranty.

Frequency data is transferred from the receiver via the three state
buffers (1C 9, 10, 11, 12, 13, 14).

Data input and memory output is via the cable terminated with the plug
P4,

96 frequencies can be put in memory (24 channels per channel switch
x 4 - A, B, C, D, selected by the push button switches).

The channel is designated by specifying the address of the RAM's by
the channel switches and this information is simultaneously sent to
the channel display circuit, 1C7 and 1C3.

The power source voltage detecting circuit controls the chip enable
terminal of the RAM's in order to protect the memory frequency data
from being lost when the power switch is turned off.

The power detecting circuit is TR2/1C16.

POWER

Since CMOS is used, power supply requirements are low. 10-11V from the
receiver is supplied through P4 and P7/J7 pin 2,3 and regulated to 5V
through 1C17.

DATA - TESTING

The table below shows the INPUT state of data from the receiver for each
of the digits that are capable of being displayed on the receiver.
Levels for all digits representing 100Hz, 1KHz, etc. are similar, the
exception being the digits representing tens of MHz and the 20MHz digit.

If incorrect levels are being returned from the memory resulting in an
incorrect display, isolation of the faulty digit(s) may be made by
comparing actual level on the apropriate pins of J7.

PROCEDURE
1. Set the receiver in manual,.
2. Check with logic tester to see if the levels are according to the

following table as each digit is selected. Increment the tuning



knob or band switch as required to access the digits corresponding
to their place in the dialled up frequency, e.g.

12,345.6_KHz

MHz’////IOOKHz 10KHz KH 100H2

z
digits digit digit digits digits

J7 PINS

100Hz UNITS

W OSSO Wi —= O

TXTrrrerrrereojobn
rFrCFIXIIICCECe o
FEIICFCICC N
IXrIr-rIr-rICIe ([

H = HIGH =5V

Similar levels will be evident for KHz, tens KHz, and 100KHz digits.
1KHz Pins are on J7 Pins 9 and 10, J6 Pins 1 and 2

10KHz Pins are on J6 Pins 3,4,5 and 6

100KHz Pins are on J6 Pins 7,8,9 and 10

Levels for 1MHz are on J5 Pins 1,2,3 and &4

Note: Levels will be same as in 100Hz sample chart as above, with pins
taken in sequence listed.

For tens of MHz, J5 pin 9 is "High' for a reading of "1', and pin 8 is
"High'" for a reading of ''2".

MEMORY 1C

Levels noted on all pins including the supply rail for 1C 1,2,3,4,5 and 6
are shown in the table below.

TEST CONDITIONS

1. Dial up a frequency of 12,345.6 MHz on the receiver, with memory

unit connected.
2. Select CH1, depress button "A' and ''preset'' button.
3. Check levels per table below.

PINS

12 34 56 7 8 9 10111213 14151617 18192021 22
ICt L L L HLHHULHUHLILHUHMHAMHMHLLHLH
IC2 L L L H L HHULULULHUHLLLLHLULMHLH
IC3 L L LHLHHLOHHHTLILIULTLMHLLHLH
Ich L L L HLHHLTULTULULIULUMHHLTLUHEHLLHLAH
IC5 L L UL H L HHULHHLULHMHTLTLMHLILMHLH
IC6 L L LHLHHLTILTULUHMHMHUHLLUHELLHLH
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Levels for the three state buffer IC's, IC 9,10,11,12,13 and 14 are shown
on the table below. Frequency reading on the receiver is 12,345.6 MHz.

PINS

Y2 3 b s 6 1 8 9 10 m 12 13
IC9 H H H H L L L H H H H H H
1C10 H L L H H H L L L H L L H
Icn H H 0 H H H L L L H L L H
1C12 H L L H L L L H H H L L H
1C13 H H H H H L L H H H L L H
ICYh H L L H H H L H H H L L H
COMPONENTS
1. Parts list for the NDH518 is appended.
2. Schematic diagram.

3. Block diagram.
IC's specifications of the major IC used in the memory unit are also

appended.
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Testing

How do you know whether the I/0O works OK, and all is well with the data bits?
Are all address lines all well connected?

Fill channel 1 to 10 of bank A

with:

figures
11.111.1
22.222.2
3.333.3
4444 4
5.555.5
6.666.6
7.777.7
8.888.8
9.999.9
10.000.0

binary
0001
0010
0011
0100
0101
0110
0111
1000
1001
0000

First test

Choose Bank A (all switches adresbit B, C and D would be dis-engaged,
contact problems with those adresbit pull-down than not applicable)
With the table left you quickly see whether there are any address or data bit errors.

Because never programmed channels can contain invalid data noise, you can see the
strangest characters or dark spots on the display prior to a real channel MEM write
action. This is normal and NOT worrying!

So do: — tune in something — press MEM — press Preset — identical? — OK.

You can quickly erase all noise everywhere: set tune to 000.0, hold MEM, and rotate
24 steps quickly, everything is reset to 0. Next bank.

After a long standstill, the switches B, C and D may have contact cracking, use
intensly or perhaps a tiny drop contact cleaner or spray?



CHANNEL SW '
ADDRESS (2bit ) +5V—REGULATOR
A~D
CHANNEL SW| ADDRESS (6bit) DISPLAY
1~ 24 |
OCMOS RAM
BACK UP
DATA
(22bit)

FROM NRD-515

Fig. 1 Block diagram of NDH-518 Memory Unit
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NEC

uPD5101L

NEC Electronics US.A. Inc. uPD5101L-1

Microcomputer Division

DESCRIPTION

FEATURES

PIN CONFIGURATION

1024 BIT (256x4) STATIC CMOS RAM

The uPD5101L and uPD5101L-1 are very low power 1024 bit {256 words by 4 bits)
static CMOS Random Access Memories. They meet the low power requirements of
battery operated systems and can be used to ensure non-volatility of data in systems
using battery backup power.

All inputs and outputs of the uPD5101L and uPD5101L-1 are TTL compatible. Two
chip enables (E_F:L CE2) are provided, with the devices being selected when ﬁ1 is
low and CE32 is high. The devices can be placed in standby mode, drawing 10 uA
maximum, by driving 6751 high and inhibiting all address and controf line transitions.
The standby mode can also be selected unconditionally by driving CE2 low.

The UPD5101L and uPD5101L-1 have separate input and output lines. They can be
used in common 1/0 bus systems through the use of the OD (Output Disable} pin
and OR-tying the input/output pins. Qutput data is the same polarity as input data
and is nondestructively read out. Read mode is selected by placing a high on the
R/W pin. Either device is guaranteed to retain data with the power supply voltage as
low as 2.0 volts. Normal operation requires a single +5 volt supply.

The uPD5101L and uPD5101L-1 are fabricated using NEC's silicon gate comple-
mentary MOS (CMOS) process.

o Directly TTL Compatible — All Inputs and Qutputs

e Three-State Output

® Access Time — 650 ns (iPD5101L}; 450 ns (UPD5101L-1)

o Single +5V Power Supply

e CEp Controls Unconditional Standby Mode

o For operation at +3V Power Supply, Contact the NEC Sales Office. -

A3 1 S 22 :l VCC

M2 4 2 211 Ay PIN NAMES

Ay O3 20 [] RW

Ay [ 4 1[0 G, Dl — Dlg | Data Input
Ag— Az Address Inputs

s 4 s uPD 8] oo R/W Read/Write Input

As O & gioqL 17 CE2 CEq,CE2 | Chip Enables

A, [0 07 16 ] DO, oD Output Disable

enp [] 8 157 o1, DOy — DO4 | Data Qutput
vee Power (+5V)

DIy [ 9 147 DO,

DOy [ 10 13[] Dig

o, ] n 1217 0o,

Rev/1
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uPD5101L

ol || ® v BLOCK DIAGRAM
" ®— ADDRESS ROW ‘GGND

"@’ BUFFERS ] DECODERS CELL AmRAY

Mot a3 corumns

‘4@—‘ ||

& CIRCUITS ‘l—\

‘[ I Do,
L

L (DISABLE)} —e

cs COLUMN

R DECODER
on & INPUT

DATA | i > (1) %
ory @—- CONTROL
9 coLumn
m;@— (o1s SELECT
@

Dy

1YY

ABLE}  pUFFERS

0o A5 A Ay

Operating TEMPerature . .. ... .....ovvrme e eennnnns 0°C t0 +70°C ABSOLUTE MAXIMUM
Storage Temperature . . ... ... ..o vie i i -40°C to +125°C RATINGS*

Voltage On Any Pin With Respect to Ground . . . . . .. ~0.3 Volts to Vg +0.3 Volts

Power Supply Voltage . .. ......... ... .. ... -0.3 to +7.0 Volts

Ta =25°C

*COMMENT: Stress above those listed under “’Absolute Maximum Ratings” may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at these or
any other conditions above those indicated in the operational sections of this specification is not
implied. Exposure to absolute maximum rating conditions for extended periods may affect device

reliability.
T, =0°C to 70°C; Vi = +5V % 5%, unless otherwise specified.
TS DC CHARACTERISTICS
PARAMETER SYMBOL | MIN TYP@ MAX |UNIT TEST CONDITIONS
Input High Leakage L@ 1 wA | VN =Vee
input Low Leakage 'LIL@ -1 uA VN =0V
Qutput High Leakage ILoH® 1 uA | CEq =22V, Voyt = Vce
Output Low Leakage noL® -1 uA |CEq =2.2V,VoyT =00V
VN = Vee Except CEq
| 22 mA
Operating Current ccr <0.65V, Outputs Open
o ing C ' 27 A VN = 2.2V Except CEy
m
perating Current cc2 <0.65V, Outputs Open
V(N =0 to 6.25V
| 10 A
Standby Current CCL@ u CEy< 02V
Input Low Voltage ViL -0.3 0.65| VvV
Input High Voltage ViH 2.2 Veel V
Qutput Low Voltage VoL 04 | V loL =20 mA
Output High Voltage | vou1 | 2.4 Y IoH = ~1.0 mA
Output High Voltage VOoH2 3.5 \" oy = -100 cA

Notes: @ Typical values at T4 = 25°C and nominal supply voltage.
@ Current through all inputs and outputs included in IcoL.

s CAPACITANCE
PARAMETER SYMBOL MIN TYP MAX UNIT TEST CONDITIONS

Input Capacitance CIN 4 8 pF ViN - OV

{AH Input Pins)

Output Cour 8 12 pF VouT - 0V

Capacitance
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AC CHARACTERISTICS

LOW Vcc DATA RETENTION
CHARACTERISTICS

uPD5101L

READ CYCLE
T =0°C to 70°C; Vg = SV15%, unless otherwise specitied
LIMITS
PARAMETER SYMSBOL 5101L 5101L1 UNIT TEST CONDITIONS
MIN | TYPEMAX ] MIN { TYP | MAX
Read Cycle tRC ‘650 450 ns 1nput pulse amplitude:
0.65 to 2,2 Volts
Access Time — 1A 650 450 1 ns Input rise and fall
Chip Enable (CEq} o1 600 400 | =as times: 20 ns
to Qutput
- Timing measurement
Chip Enabie {CE 1 700 500
‘ b Enesle 2 co2 " reference level:
0 Output 1.5 Voit
Output Disable to 60 350 250 | s *
Output Output load: ITTL
Data Qutput to toF [} 150 0 130} ns -1 F
High Z State Gate and C_ = 100 p!
Previous Read Data OH1 [} ) ns
Valid with Respect
10 Address Change
Previous Read Date 1OH2 0 o ns
Valid with Respect
to Chip Enable
WRITE CYCLE
Ta = 0°C to 70°C: Vg = 5V45%, unless otherwise specified
) LIMITS
PARAMETER SYMBOL S5101L 5101L-1 UNIT TEST CONDITIONS
MIN I TYPEMAXEMINE TYPIMAX
Write Cycle WG 650 1450 ns fnput pulse amplitude:
Write Delay AW 150 130 ns 0,65 to 2.2 Volits
Chip Enable (CEq) cwi 550 350 " as Input rise and fah
to Write times: 20 as
Chip Enable {CE2} tcw2 550 350 ns Timing measurement
to Write level:
Data Setup 1DW 400 260 ns 1.5 Volt
Data Hold tDH 100 50 ns Output load: HTL
Write Pulse We 400 250 ns Gateand Cy =
Write Recovery WR 50 50 ns 100 pF
Output Disable Setupl  tpg 150 130
Ta=0°Cto 70°C
LIMITS
PARAMETER SYMBOL | -MIN TYP | MAX UNIT TEST CONDITIONS
Ve for Data VCCeDR +2.0 \4 CEp < +0.2V
Retention
Data Retention ICCDR +10 uA | VCCDR =*2.0V-
Current CEp < +0.2V
Chip Deselect tCOR 0 ns
Setup Time
Chip Deselect R trcO) ns
Hold Time

Note: (D) tre = Read Cycle Time
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uPD5101L

READ CYCLE
. tRc— - TIMING WAVEFORMS
ADDRESS \< - , . )(
~tcor—={’ toH1 =
CE4
toH2 ——
CE2
tco2—— —
oo — : top .
(COMMON 1/0) @
tA . "DF"‘
DATA =~ T~~~ =T 77N DATA OUT
ouT W, VALID .
WRITE CYCLE

we

7 N1

ADDRESS ’

! tCWl

o f

I tow2
op s
icommon 0@ __/] -
i ‘Ds it
pata | DATA IN

W oo STABLE I

— ] ‘ow ety R —f
‘we )
R/W * /

Notes: @ Typical values are for T, = 25°C and nominal supply voitage.
2) OD may be tied low for separate 1/0 operation,

During the write cycle, OD is “high’’ for common 1/0 and
‘“*don’t care’’ for separate 1/O operation.

DATA RETENTION

LOW Vi DATA RETENTION

SUPPLY VOLTAGE (Veel

—————— —— —— ——— —— -

Notes: (1) a.75v
(2) Veeor

Vin

() oav
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Icc — Vee (T8

uPD5101L

25 Vou - loH (Ta)
TYPICAL OPERATING . H~ ol ,
Veg =5
CHARACTERISTICS 20 cc s
EZR
g 120°C4 ‘ Y
4 Y/ A4k \N
(5]
S O : 3
» S| # W
E» S 3
o
° T +20°C \ il
A T, = +80°C
4 el T e
oy s 5 ) 7 o 2 4 6 ) 10
Vee V) Ion (mA}
VoL - oL (Ta) ta — Ve (Ta)
08 7 17 700 LOAD = ITTL + 100 pF
Tp= +BO°C ‘*120 c
05 / 600
/{zo‘c \
04 /i - 500 \ .
g / // 7 \\\ Ta- H80°C
ELE % Eh
+26°C
) y’ 300 >~
20°C
01 4 200
Vge = 5V L
o 3 10 s O 3 4 s 6 7
1oL (mA) Vee V)
th-CL Iccpr - T2
700 To=25C -
vee =SV A
600 i CE2= .V \'C"c N
g
] 10 vy=0to Vee cc’,‘q
= 3
H L1 -
£ 400
X § 0.1
= ——t——1]
300 1 )| 1 T . m—|
.01
200
° 100 200 300 400 500 ° 20 30 4 50 60 70
C {pF) Te*0)
PACKAGE OUTLINE
uPD5101LC
)
—
ITEM | MILLIMETERS INCHES
A 28.0 Max. 1.10 Max.
8 1.4 Max. 0.025 Max.
c 264 0.10
D 050 0.10 002 0.004
3 254 1.0 -
[ 1.40 0.066°
[ 264 Min. 0.10 Min.
H 0.5 Min. 0.02 Min.
1 4.7 Max. 0.18 Max.
3 5.2 Max. 0.20 Max.
K 10.16 0.40
L 85 033
+0.10 +0.004
" 025" o0 001" 002"

5101LDS-REV1-1281-CAT
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PARTS LIST

MEMCRY UNIT

MODEL NDH-518

MEMORY CDD-206

DISPLAY CDE-162



The table lists parts in alphanumeric order of their reference designations ”"NO.*
(see abbreviations belov),and provides the folloving information on each pert:
A. JRC code number.

B. Type.
C. Description of part,

Ordering information

To obtain replacement parts, address order or inquiry to our Japan Radio €0, LTD,
Sales Offices. Ildentify parts by their JRC code number. To obtain a part that
is not listed, included:

A. Equipment model number,

B. Equipment serial number.

C. Description of the part.

D. Punction and location of the part.

ABBREN [ATIONS

A Asnendly MiC Micrephone

ANT | Antenns MG Moter geaerater

AR | Arester | heatainbretes)s mechanical part

AT Attenuater MR Shunt, multiplier

B Rotary msechane T Centering magnet

BLL | Bell P Plug

BT Battery . e Pranted carcuit

B! Buzzer 1 Lamp

c Fized capacitor 1s Lemp sochet

ch Circuit dresher w Pick=-up

cD Rectifier,detector,diode,varistor ||R Fined resistor, thermister

(8] Variable capaciter Rx Lead selector

1 Dynamotor RY Variable resistor

we Dirertional coupler S Switch, hey, thermostat, interlock

bl Delay line sP Npeaker

£ tarth, ground T Transformer

¥ tune TH Terminal beerd

YL | Filter ™ Thermocoupler

[ 2 Yune holder Ty Tuning ferk

G tienerator, vibrator TP Tentpoint

w Hybrid carcust TR Transieter

HR Thermostalic oven, heater TR~ Traneister socket

HSs Handset \ Electren tube

HT Telephone receiver VR Voltage regulator

HY Hvurid coil ¥S Electron tube sochet

i {y Integrated circuit :_ VWire, cable, wave guide
Jack X Crystal
Relay XD Discriminator

s Relay socket Xs Crysts) secket

[ Inducter, cearl Xu Cryatal oscillater

Y] Meter _ 2z ‘l‘mecvlu. pulee foerming metwverk,
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S35 TS LIST

o k< TITCT ShRE-T %o,
MEMORY CNNn-206 1
ODART no,ioarf pAvE j TYPE ! ?ERCD[D- RF4L£3KS } CnDF
i H 1IN |

RTS1 BY HOLODEPR 627AR0)acx
BTS2 AT 4CLNER 4174R0195¢=
RTS3 BRY HCLDEF Afl74B0185"7
cl CapP,Fxn ND112SL102J59V0?2 SOV 1)000PF 5Caa201117”
ce ggé.Fxn DD112SL1D2J50v02 50V 10000°F SCAAANLLLS
c3 EgS.FXD 00112SL102450v02 50V 10N0QPF 5CAAAQLLLS
Co CA:,FXD NDL112SL102J59Vv02 SOV 10920PF 5CaaAQ0l1llc
Cs EEP,FXO ND112SL102J59v02 50V 1000°F SCAAA0L1112
Cé ESE,FXD NDO112SL102J450Vv02 59v 1000°PF SCaaaQlllz
c7 EEE.FXO DN112SL102J50V02 S0V 1000°PF SCAAAQLI1?
cs Eég.cxo DD112SL102J50Vv02 50V 10N0PF SCAAAQI112
co Eé?.FXO DO112SL102050v02 50V 1000°F SCAAANLL12
cin Egs,Fxﬁ NO112SL102450vD2 50V 1N00PF 5CaaAnNll1l?2
cll Eég.F!n NN112SL102J50v02 50V 19IN0PF 544401112
c12 E?g.FXD ND112SL102J50vn2 50V 1300PF 5CA4401112
Cl3 Eé:.FXO 0D0112SL122J50v02 50V 1000PF 5CA4A01112
Cla Eég,FXO DD112SL102450v02 59V 10N0PF 5C34401112
C1s ggg.FXO oD112SL1%2450v02 50V 17190PF 5CAAADYI11Y2
Cls Eg?.FXO ND112SL1IN2J50vN? 57V 1000PF sCas2Q1112
c17 gég.cxn NNL112SL1N2JSHwW > 59 1771PF §CiANIYT2
c12 ;gg.F‘“ ND112SL102 459vn2 50V 11982F 5C1a401112
Cle Eg?.‘%“ NN112SLIN2 USIvO02 57V 1097092F 5CisaQlll
€29 Eg?.‘Y“ NDLL2SLLIN2 USIVD2 50v 1909nes SCAAADLL Y2
€21 Eg?.‘xﬁ ND112SL1I02J5NVvO2 SV 1079PF sLAAA0LLY 2
r22 Egg.FYD nNL12SL10245CvN2 57V 19ngoe SCAA&0I12
c2? EQS.FKO 20112SL1N24S50vnN2 59v 1I70°F 5Casa0l111l12
£24 gég%EX“ FCA-1H104K2 Y. lUF SC3340N01 27
c2s E#f;ciD FL FCE=-a1%S109 25v19uE SCEAAN]L 4R
£26 Céf,CYG PO10SEL1N3IOSAYD?2 zﬁv 1299990 5C33ARNNAN!
27 Eé%.‘YW NDINSF1N3250QVI2 Zﬁv 110939399 sCa3a4)13I0 !
€23 E?E;‘xﬁ €L FCE-AL1FS1ON 25V11UF 5C€A4d134°
€20 Eég':Yﬁ ANLNIELO3PSIVNY gnv 17790P 5Ca1390391
c39 Eég.CKO ND103€103PSHVI?2 éﬂv 10700P scaaanQgr !
£131 E%ffFYO FL FCE-AlESLIOD 25 1 )F SCEAAN! 142
c32 Eég-‘Y” 201N09E102050VD2 20V 100000 5C348)7071n!
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DARTS LIEST

NEES TITLE SHEFT fi(.
| wEMDRY cnn-206 2

PART NC.foa:r Mave TY>E ?$3$Q!P- cene
33 E%E*FXD L FCE-ALFS100 25V1IUF SCEAAD] 340
C 24 ng*Fxo EL £CE-AlES101 25v100UF SCEAAQ]34c
€3S 2P, FX7 ND112SL102J57VD2 59V 10700°F SCAAAD1112
€35 CAP, FXD 00112SL102J50VN2 59v 1090PF SCAa201112
37 gg{s.rm NNL12SL102J50vV02 SOV 10000F 5CA%801117
CD4 SIODE 1002 200V 1A 5TX&G0ON00 ]
CDS NnInneE 1S1538L8-10 5TX8NNN249
Coh NIODE 15S15831LB-10 5TXAN00240
cn7 010D HZ3HC1 STXAENQL 19
cons DIODE 1008 5TXAGO0ND2
IC1 IC uPDS101LC S0MNACOoNlIs!
1c2 IC UPDS!01LC 5I04C929151
Ic3 IC uUPDS101LC 5N0NACONLS1
ICs Ic UPDS191LC 570AC09151
ICS Ic UPNS101LC SONACI0151
Icé (r UPDS101LC 59NACI0151
in7 Ic HDT4LS4 T2 5°nAaF0n3cH
1ca IC HNDT4LS4TP STNAFNIIGN
109 Ic SM74LS126AN 507aL 9520
119 Ic SNTGLS126AY S7NAL Y42
Icu! IC SMT4ALS 12538 507231704622
[c12 I SHT4LS126AN 50030622
1C13 Ic SNT4LS1258Y SOTALINGD22
ICls Ic SNT4LS1264N SNDAL 0427
1C15 IC TC40432p S714€90%% s
IC16 I TC404GRD 857510044
1c17 fy HA17305P 211609367
J1 COMNERTOS  PCN6K-20PA-2.50S 200 517140094 ¢
J5 CoNMECTDE HML2-2.50-110D5 1no 5JINAYIN2 TS
J4 COMMECTTS  HMC2-2.5P-1930S 170 5174139275
37 COUNECTIT  HAMG2-2.50-1708 1ne S473sI927E
K1 SFLAY +E—HN=-5Y SK{ANNNN2C
L! criL LF1-100x 11UH 514323771
04 CONMECTOS  H-67C4NDN012 £2CJI70I01°2
25 COMMNECTZS  HNC2-2.5S5-10 10° SJTAA 277
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DACTS LISTY

CEnEc, TITLS CTST fro. SAEFT Cs
! MEMCG Y ’ CND-206 ' 3
PART NC.EDART N AME i TYpPE ' 9535019- REMACKS CCnE
P A COMNECTOR  HNC2-2.55-10 10p 5418207277
p7 CCNNECTOE  HNC2-2.55-10 10p 5404470277
pC1 PCR MDPCOBGSA MpPPCANCSa
&1 RESISTCF  IH3-1/8-4-473JA 1/84 47% < 5c7aun0A 2
€2 FFSISTGP  [HR=-1/8-4-473J4A 1784 «Tx € §27139007¢
R3 RESISTOF  [HR-1/8-4=473J4 1734 47K 0 58 7423n0n2c
R4 SESISTR IHR=1/3-4-473JA &'49:1’47!( 5% 7ARNND2¢
2s PESISTOR  [MR-1/8-4-473JA 1734 47« 57248000 2¢
R6 FESISTOP  [HR-1/8-4-473J4A 1/8W 47K 0 58713009 2¢
R7 RESISTOF  THR-1/8-4-471JR 32q§:47o o 5274899774
RB RESISTO®  [H2-1/8-4-471J8 1734 470 0 SF2ARODC24
RS SESISTOF  [HR-1/R8-4—4T71J8 1724 470 C 5574800024
210 RESISTOS  [HR-1/8-4-471J8 1794 470 € 5874P09024
R11 RESISTOT  EGN-250471 1/eN 470 C 56n1101237
R12 gssxsro" ERN-25UJ472 174w 4. 7% 5cnaanllel
R 13 RESISTOF  IHR-1/R-4-4T73J4 ALRON: SR 7ARCHN2C
P14 RESISTOF  [HR=1/8-4-473JA 1738 a7 0 S5F24R0002¢<
R1S EESISTOR  £3D-25UJ472 174w 6. 7x SZNAADL261
R16 ‘:ESISTCR ESD-25U4473 &'aw 47K © SFNAA01ES
17 ;:SlSTCG ££0-25UJ102 L/4% 1% tH SEN1101 348
v 1a SESISTOE  E°D-2504271 Lraw 220 ¢ §2maL1I06
F1e PESISTOR  FE-25UJ671 1749 470 2 5201131337
& 20 SESISTRE  ECD-25UJ104 L/4W 190X 5304131163
k21 Egglsroc £3N=2511J195 L aw 14 5Tnas)lal?
& 22 ;E%lsror EED-25UJ105 3/4w 14 ™ 5553101417
Q23 PESISTOR  £90-25U1330 174w 33 oM §5c741011373
R 24 BESISTCE  £aD-250J473 1744 47 0 573401375
25 RESISTOR  F3N=-25J473 1769 47K O cipaigpaes
£X N H\

s1 SWITCH H=-655JDCN0 14 SS1TS L=39 535JN0II16
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